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Cigarette Smoking and Chewing Gum: Response to a Laboratory-induced Stressor

Cigarette smoking is the most preventable form of premature death worldwide.
The World Health Organization estimates that 3 million people die worldwide each year
as a result of smoking (American Cancer Society [ACS], 1997). Some researchers have
predicted that during the 1990s among developed countries in the world, tobacco will be
responsible for approximately 30 percenf of all deaths among individuals aged 35-69,
making it fhe largest single cause of death in the dévelbped world (Peto, Lopez,
Boreham, Thun, & Heath, 1992). Half of all individuals who continue to smoke will die
prematurely from smoking.‘: Of these continu‘in:g smokers, half will die in middle age (35-
69), losing an average of 26-25 years of life expectancy (ACS, 1997).

Cigarette smoking remains the number one public health problem in the United
States, accounting for thousands of premature deaths yearly. In 1‘994, nearly 48 million
adults (22.7 million women and 25 million men) were‘ current smokers in the U. S,, ahd
twenty-oné percent of thoée adults were daily smokers (Centers for Disease Control and
Prevention [CDC], 1996). In this country, nearly 420,000 deaths each year, or 1 out of
every 5 deaths, are attributed to tobacco. _This number far exceeds the combined number
- of deaths yéarly re'lated to aﬁcohol, homicide, suicidbe, AIDS, heroin, cocaine, and motor
vehicle accidents (ACS, 1997).

Chronic cigarette smoking is linked to numerous health problems such as cancer,
heart disease, and stroke, the three leading causes of death in the U. S. Smoking accounts
for nearly 30% of all cancer deaths; however, smoking is also associated with numerous

conditions ranging from colds and gastric ulcers to chronic bronchitis, emphysema, and



cardiovascular disease (ACS, 1997; Bartecchi, MacKenzie, & Schrier, 1994; Epstein &
Jennings, 1986). Additionally, evidence now suggests that environmental tobac_:co smoke |
(passive smoking) poses significant risks for non-smokers (U.S. Department of Health
and Human Services [USDHHS], 1991).

It is estimated that 35,000-40,000 nbnsmokers die each year from heart disease.
In fact, environmental tobacco sfnoke, a hurhan carcinogen, has alsb been found to
exa’cerba_te asthmatié conditions, bronchitis, pneumonia, and impaired blood circulation.
Children who have been exposed to secondhand smok¢ have increaséd rates of
respiratory illnesses, ear infections, and impaired lung dev_elopmentvand‘ functioning
(ACS, 1997). Infants borﬁ to women who smokéd during pregnancy are also at greater
risk at dying from sudden infant déath syridrofne (ACS, 19‘97).

The costs of tobacco to the American society arebprobavb'ly best rheasureci by the
number of people who die or suffer from tobacco-related illnesées és a result of tobvacco
use. However, chronic tobacco use also exhausts the U. S. economy of over $100 billion
yearly in health care and lost productivity costs (CDC, 1993). These figures do not
include costs associated with diseases resulting from environmental tobacco smoke, burn
care caused by smoking;relatcd ﬁres; or pen"nat‘alb care for low birth,bw.eight infants of
smoking mothers. | |

Despite the récognitioh tvhjat."smoking is related to a significant number of deaths
yearly, and that ‘smoking isa key fact’or (if not the major causal factc)r) in deveIoping one
of various diseases, many individuals continue to smoke. Smoking cessation could

reduce excessive costs associated with health care and lost productivity, delay the onset



of a large number cf lifeFthreatening illnesses, and prevent a large number of deaths each
year.. However,r each year numerous smokers fail to quit smoking.
Smoking behavior is at least partially maintained as a result of the reinforcing
 effects of smoking. Research Suggests tliat the reinfcrcing agent in cigarette smoke is
| nicotine (Russell, 1976). Nicotine effects reinforce individu‘als Who smoke; hcwever, the
relative importance of nicotine as a reinforcer varies betWeen individuals (Mangan &
Gclding, 1984). Some individuals appear to enjoy the taste and smell of cigarettes. For
others, nicotine serves as a mood ccntrol agent when individuals are over-excited or
anxious (Mangan& Golding, 1984). Smoking has also‘been found-to‘decre_ase fatigue
and drowsiness, suppress appetite, reduce irritability, facilitate memcrycr attention, and
have alerting and muscle relaxant effects (Mangan & Golding, 1984). Perhaps some of
the most reinfcrcing aspects of nicotine include positive mood enhancement, negative
- mood reduction, and a means of coping with stress, anxiety, boredom, or lack of
: stimulation (Hatsukami & Lando,- 1993). The various reinforcing effects of cigarette
smoking may help exnlain why s0 many individuals continue to smoke despite the well-
known heaith.consequences associated with smoking. In fact, it is estimated that two- |
thirds Qf American adult vsmokers wish to qnit smoking. Over seventeen million smokers
try to quit yearly; yet fewervthan 1 out of 10 actualiy succeed. v,Fore"{‘/ery smcker who
successfully .q'uits, nine others try‘and fail (Kessler, 1994)... v

| Fortu_nately,’ the- preValence yqf _Smcking in the United States”has dec1inedv
considerably in the last 30 years. ‘Research andb clinical efforts to assist smokers in their
cessatic_n efforts have been fueled by the federal government with its emphasis on

wellness, disease prevention, lifestyle change, and health promotion. As a result,



smoking cessation is recéivihg immense and increasing attention. However, smoking
cessatioﬁ prografns have had‘_ limited success rates. |

| Hajek (1994) esﬁmat'es that l-year abstinence ratés are less than 30%. With such
significant health risks attributable to smoking, low success rates are inadbequate and
unacceptable. To imprpvé cessation success rates, some researchers argue that it may be
neceésary to rejuvenate interest and progress in srrioking cessatioh, which is currently |
perceived as stalled (Shiffman, 1993).‘ It is timé for the field to once again producé_
innovative approaches to smoking cessation, which may require getﬁng back to basics
(Hajek, 1996; Shiffman, 1993). Within th¢ last d’ecadve,‘ our'understandihg qf
pharmacological aspects of nicotiﬁe has increased greatly. ’However, tha behavioral
aspects of smoking :haye often taken a_back__seat to the pharmacologic-al aspects where
treatment is concerhed. - Shiffman (1993) has estimatedb that behaviofal' smoking cessation
programs have averaged 25%-35% abstinence rates at the end of 6 months. quever',
relapse remains a sig‘niﬁcant problem. If 35% of smokers remain aﬁsﬁnent at the end of
6 months, 65% are either st>i1‘1 smoking or have relapsed. Efforts are needed to help
underétand why relapse rates are so high.

Shiffman (1982) has suggested that relapse to smoking is linked to stress and
anxiety. Laboratory and naturalistic 'studiés generally support the notion that stress (in
the form of ﬁegative affect, urge to smoke, etc.) may serve as a cue for smoking behavio;.
However, while many smakers report that they smoke in response to stress, and that
smoking feducés sfress levéls, the empirical litarature on the “Stress-aﬁeliorating effects of

cigarette smoking is not consistent.



The primary goal of the present study is to examihe how smoking and chewing
gum influence urge to smbke, withdrawalr symptoms, and anxiety in response to a
labbratory-inducéd stressor among colllege smokers. It is predicted that smokers with
~ access to smoking Will report fewer urges to smoke and withdrawal symptdms as
combared to thos¢ withéut abcess to smoking. The present ;tudy will also examine the
influence of smoking on aﬁxiety in response to a laboratory stressor compared to an‘
alternative, cheWi'n’g gum. |

The literafﬁre review will bé organized as folloWs: a brief 6veryiew of the
literature on stress, coping, and su’bétance use will be pfeSented. Next, the role that stress
plays inrur'ges to smoke aﬁd "smoking behavior will be discussed. A bri’ef review of the
stress ameliorating effe_ctS of smo'kiﬁg follov;/'s. ‘Next, a brief section discussing the use of
a behévioral alt_ernati{/e (chewing gum) ih lieu of smoking 'Will be presented. Finally,

- specifics-of the proposed study will be pre‘sented.

~ Coping with stress and substance use: A way of reducing tension

According to a social stress model, individuals engage in substance use as a
means of coping with Qarioﬁs stressors, such as family, school, peer, work, academic, or
éomm'unit& (Bemén; k1'995,; Rhodes & Jason, 1990). Several studies havé found that
stréss is significantly relatéd to ad.olescents’” use of tobacco, alcohol, marijuana; and other
drués (Beman, 1995; R'ho_desv & Jason, 1990). S'ome researchers spéculate that the use of
drugs in response to Stress may tempdrarily reduce feélings of arixiety and depression in
ihdividuals. Howgver, as substance use becomes a major means of coping with stress,

regular substance use tends to increase stress over time rather than decrease it



- (Aneshensel & Huba, 1983). Regular substance use may not be aﬁ effective means of
: coping with stress. | |

Congierv (1956) proposed the “tension reduction theory” to explain increased
'substance use in response to stress. The theory was originally developed to study alcdhql-
consumptiori in fespdnse to stress, buf this theory can be applied to_othef psychoactive
substances. Generavlly‘ speaking, the tensién reciuction theory states that drugs reduce
tension a.nd that pepple consﬁme psychoacﬁVe su‘b.st’ances in order to reduce tension.
Thus, expésure to or anticipation ‘of str»e's}sors' should lead to increased substancer use. The
tension reduction."cheoryv asserts that»reducing éyersive affective or physiological levels
maintains substance usé behévior; in cher words, pebple are self-mediéating symptoms
of anxiety. The stress reéponse d‘amp_eningveff'ec‘t validates the layperson’s beliéf that
substance use Has a beneficial value‘ when consuméd in the context of a stressful situation
(Levehson, Sher, Grossman, Newman, & Newlin, 1980).

The tension reduction theory may help e){plaih'wﬁy stress cﬁes smoking behavior
and why smokefs tend to smoke more in response to stress. Smokers often view smoking
behavior .as an effecti\}e mechanism of coping with the affective states elicited by
stressful events. It is likely that smoking increases -s‘mc.)kers’ perceived control over

stressors when engaged in smoking as cdmpared to when not smoking (Epstein &
Per_kins, 1988; Pomerleau & Ros"ecrans, 1989). However, if exposed to vstress during

“times in which smoking isv.restricyted or not allowed, perceptibn of the smoker’s contrlol‘
and'c'oping may be impaired. | Sﬁch conséquenceé may help explain stress-related craving
and relapse, particularly whyb abstinencé after émoking cessation may lead to difficulties |

copihg with stressful situations (Hughes, Higgins, & Hatsukami, 1990) and why stress



may increase craving and relapse post cessation (Shiffman et al., 1986). In fact, Shiffman
(1982) found that most smoking relapse crises were associated with negative affect,
particularly anxiety, w}iich was reported in more than half of the crisis events. Thus, the
perceived benefits of smoking contribute to the maintenance of smoking behavior.
Smokers are presumed to have strong desires to engage in such a Weli-established
response when confronted with stressors and their aecompanying emotional states (Wills
& Shiffm’an, 1985). |

Perkins, Epstein, and Jennings (1.991) demonstrated that exposure to a stressor in
the absence of smoking canlead to diminishe.d performance and greater distress. Thus,
when smokers who normmiy smoke in response to stress encounter a stressfil situation,‘
they will likely rely on their previonsly ieamed eoping mechani_'sm, smoking. However,
~ if that coping mechanism (smoking) has been removed (say after a cessation program or
in situations in which individuals cannot smoke), coping and performance will likely be
adversely‘ affected. Diminished performance and increased distress may thus encourage
v:resumption of drug use (smoking) in response to ‘stressfnl situations. Based on these |
findings, it appears that if individuals, however, have other means of coping with
stresysﬁ;l‘ -'si_tu'ations rather than smoking, relapse rates may not be so high. Identification
of alternative means 4of‘ coping with 'stressful situations 'in lieu of cigarette smoking may
provide adequate alternative reinforcers for smoking. |

_Shadel anci Mermelstein (1993) examined smoker’s fexpectati_ons about their
ability to cope with stressful situations while remaining abstinent and their expectations
about the stress-ameliorating and coping benefits of smoking under stress. Results from

their study support an association between coping expectancies and smoking behavior.



Smokers \ivho expected more from smoking in terms of coping benefits had greater urges
to smoke and a greater likelihood of smoking than smokers with low e)ipectations about
the coping benefits of smoking. MIn'ovther words, ihe greater one’s expectations about
his/her ability to cope while abstinent, the less probabie s/he was to subsequently smoke.
The smoking—stress.literature Sugges‘is'that mé_ny sm.okers believe that smoking

helps them cepe witil stressful ‘situation‘s.b ‘The mere one expects from smoking in terms
of ‘copingv benet.'lt’s, the greater the likeli‘hood one will turn to smoking in times of crisis.
”Rese.ar‘ch suggests that many smokers utilize smoking to help cope with feelings of
anxiety and distresS, cléiming tliat _sriloking helps reduce te‘n‘sion; thus, it appears that
smokers may be smoking to self-medi_cate their feelings of anxietji. Consequently, many
feel that they cannot cope effectively without the aid of smoking. Thus, smoking in
response to ‘stress is an attempt for smokers to gain perceived control ovei, ‘the streséful '
situation ari& to regulate negative affect (e.g., anxiety). Smokers typically regard
smoking as an effective means of coping (if not the most effective means) with affective
~ states elicited by stressful events; hence, it is presumed that they have strong urges to
return to such e well-established behavior in response 10 stressors (Wills & Shiffman,

1985). ..

Strese: A cue to smoke

One bof ’the primkary reasons many indivi_dualss smoke is to relax or reduee tension,‘
particularly in response to stress (Pomerleau, Adkins, & Pertschiik, 1978). Both
natur‘alistic‘vand laboratory-based studies suggest that pSychological stress may cue

smoking behavior, and that stress is associated with increased smoking (Conway,



Vickers, Wafd, & Rahe, 1981; Lindenthal, Myers, & Pépper, 1972). In a recent survey. :
(Britt, 1996), nearly 88% of smokers retrospectively reported that they srﬁoked more |
when feeliﬁg stressed or tense. These findings ‘are consistent with other studies which
found that approximétely 80% of smokers report smoking cigarettes when feeling
stresséd or worried (Russell, Peto, & Patel, 1974). Increased smokingl dﬁring stress may
be related to smoking’s preéumed inﬂuerjce on the reduction of negative affect (O. F.
Porherleau & Pomerleah, 1984) or its task;ehhancing performance (W esnes &
‘Warburton, 1983). | |

Stress in its many forms is associated with négativq affect. Many smokers report
 that they sinoke moré_ in resf)onse to negat'iﬁ_/é affect, su.cl'll és anxiety, sadness, and anger
(Britt, 1996; Gilbert & Wesler, 1989; RL‘lssellhet al., 1974). Infact, éne of th¢ more -
impqrtant factofs in maintaining s'mbking béhavior is the use of tobacco to regulate
affect, paﬁicularly to cope with negative,éffects states (Gilbevrt & Wesler, 1989; Russell
et al., 1974). In addition, more thaﬁ hava of all relapsé-related crises are associated with
negative ‘aﬁéétive or interpersbnal situations (Bliss, Garvey, .Heinhold, & Hitchcock,
1989; Shiﬁ‘man, 1982). Laboratory studies exafnining smoking urges and aﬁ‘ective.states
have demonsfrated that smoking urges are related to dysphoric mood states (Zin'ser,’
‘Bavker;»Sherman, & Cannon, 1992). In fact, merely imagining situations iﬁvolg}ing
negative aﬁ‘ed can generate ﬁrges to smoke (Tiffa;iy & Drobes, 1990).

Laboratory étudies generally support the hyp_othesis that stréss and anxiety are
causally related to Smoking. Rose, Anénda, and Jarvik (198‘v3)'e‘xposed smokers to thréé
conditions (stage fright anxiety, monotonous concentration, and relaxation) and recorded

smoking behavior and topography. Subjects smoked significantly more in the two



stressful conditions as compared to the relaxation condition, providing support that
anxiety-provoking and attention-demanding situations induce smoking, when cigarette
deprivation is equated across conditions. Significant increases in smoking behavior have
been documented in response to various laboratory-induced stressors, including electric
shock (Schachter, Silverstein, Kozlowski, Herman, & Liebling, 1977), public speaking,
(Dobbs, Strickler, & Maxwell, 1981; Rose et al., 1983), and aversive white noise
(Golding & Mangan, 1982).

Smokers often report significant urges to smoke during periods of abstinence and
it is theorized that urges to smoke are important instigators of relapse (Tiffany, 1990). In
a study conducted on 215 smokers enrolled in a placebo-controlled randomized trial of
nicotine gum, researchers found a significant relationship between urges to smoke after
quitting and relapse (Doherty, Kinnunen, Militello, & Garvey, 1995). Individuals who
reported stronger urges to smoke were more likely to relapse than those who reported
weak urges. Urges to smoke were consistently correlated with dysphoric emotions. In
addition, higher levels of negative emotions (e.g., anxiety, anger, sadness, and confusion)
predicted stronger urges to smoke. These group findings support results of laboratory
studies (Tiffany & Drobes, 1990, Zinser et al., 1992) demonstrating significant
relationships among dysphoric emotional states and smoking urges among smokers who
have been abstinent over short periods of time. These findings together suggest that
smokers who are trying to quit may benefit from interventions that help them better cope
with their stress levels and negative emotions after quitting (Doherty et al., 1995).

Research on the stress-smoking relationship and what cues smoking behavior is

fairly consistent: stress in its many forms cues smoking. Smokers acknowledge that stress

10



cues smoking behavior. Many will also agree that they smoke more when stressed.
Stress, though, can take many forms. Specific stressors may cue smeking behavior.
Negative affect, such as arixiety, sadness, and anger may cue smoking behavior. Urges to
smoke appear to be stressful as well, cueing smoking behavior. Thus, it appears that
stressful situatio.ns, as well as the dysphoricemotions acconipanying them, may serve as
cues for smoking.

Individuals wile quit smoking and subsequently relapse often report that their
resumption of Smoking was triggered ‘by some stressful event or negative affective state
(Baer & Lichtenstein, 1988; Shiffrhan, 1982; USDHHS, 1988). This result is often
perceived as supportive of the hypothesis that stress triggers smoking relapse. However,
it is less'clear that resumption of smoking actually' reciu'ces levels of distress assumed to |

trigger relapse. )

Smoking: Does it really reduce anxiety?

Altheugh feelings of stress and stressful situations may increase smoking in

* various contexts, it is rlot clear that the opposite is true, that smoking actually decreases
feelings of ar_lxiety or distress. Itis cemmonl'y believed that smoking a cigarette can
reduce feelings'of anxiety.' Slieh conclusions are s.upported“b\y thereperts oi‘ smokers
who statethat they smokein orderto‘reliev.e feelings ef ahxiety, stress, tension.
However, ;fr(‘)m a pharrnacolegical point ofview, this is puz.zlivng. Nicetine actsasa
stim_ulant, inereasing bleod pressure and heart rate, activating the EEG, ,stirnulating the
brain, and mediating sympathetic nervous system arousal. Since anxiety is an emotiorr

related to high arousal, it is somewhat paradoxical that an anxious smoker tries to reduce

11



feelings of anxiety by using a substance, which may elevate levels of arouSai even further

(AShton & Stepney, 1982; Maisto, Galizio, & Connors, 1995).

In spite of niéotine’s pharmacological classification as a stimulant drug, smokers
paradoxically report that srﬁoking rél,axes them, that théy smoke mdsf when they are
tense and upset, and that cigarettes help them cope with étress and anxiety. Cigarette
smoking is retrospectivély reported to reduce subjective distress and increase feelings of
- calm and rélaxation, effects that may be iinpértént iﬁ ‘reir.lforcvi»ng tobacco use. Yet,
Vempirical support for the stress-ameliorating effectsv of smoking is surprisingly mixed.

Although most would agree’vthat stress sefyes as a cue for smoking, and that smokers
smoke more when stfessed,’ studies examining the stress—ameliorating effects of cigarette
smoking have provided e,q.ui\.-/‘ocal ﬁndi‘ngs.‘ Some studies :héve found that smoking does
reduce stress and aniiéty (Coan, 1973; Epstein, Dickson, McKéhzie, & Rﬁssell, 1984;

' Gilbért"& Sijielberger, 1987; Jarvik, Caskey, Rose, Herskovic, & Sadeghp‘our, 1>989; C.
S. Pomerleau & Porﬁerleau, 1987; Shor, Williams, Cahon, Latta, & Shor, 1981), while
other studies have found little support for‘the stress-reducing effects bf smoking (Cohen

& Lichtenstéin, 1990; Fleming & Lombardo, 1987; Gilbert & Hagen, 1980; Hatch,

Bierner, &;_Fi‘sher, 1983; Jarvik et al, »198.9;' Shiffman & Jarvik, 1984). Thus, although an |

overwhelﬁling majority of smoicérs clearly believe that smC)'king‘ reduces their levels of

stress and énxiety, controlied lab'oratoryv Stﬁdieé-haVé had difﬁ;:ulty reliably producing
these éffecfs. | |

| Additionally, it appears that the stress-ameliorating effects of smoking are
inconsistent across stressors. Jarvik et al. (1989) examined the anxiolytic effects of

smoking in four stressors. Smoking had no effect on anxiety generated by anticipation of

12



auditory vigilanc¢ or of white noise, marginal reduction in anxiety in anticipation of cold
pain, and significant reduction of anxiety in anticipation of a difficult anagram. Jarvik et.
al. (1989) concluded that the temporal relationship between the actual stressor and
smoking behavior was important, since even when smoking reduced pre-task ahxiety,
post-task anxiety was nof diminished.

Perkins, Grobe, Fonte, and Breus (1992) had subjects smoke or sham smoke
while engaged in high and low challenge compufer tasks. Researchers found that
smoking did alie%viate,subjecti\fe stress as assessed by self-report instruments; however,
this ﬁndiﬁg was demonstrated only in the high-chailenge task. Additionally, this stress-
ameliorating effect was very bfiéf ahd had generally vaniéhed by the midpoint of each
task (10 minutes after smoking). Additionally, Sindking had no effect on the State Trait
Anxiety Inventory, a commonly used instrument of acute chaﬁges in ahxiety. Such
transience and selectivity of smoking effects may help explain whybpast studies have
failed to find the stréss-reducing effécts of smoking if subjective assessment Wés not
completed imm‘ediately after smoking and several instruments were not used.
Nonetheless, this short-lived, mood-regulating effect may be satisfactory to provide
substantial_reinfovrcer.nent: from smoking under stress conditions observed in some studies.

Kassel énd‘ Shiffman (1997) examined the effect of szrvncl)king and not smoking on
anxiety with and without concurrent distractors in 82 smokers. Distraction effects were
also aséessed in'nonsmokers. All subjects were asked to prepare a potentially
embarrassing, self-disclosing speech. As expeéted, anxiety rose in response to speech
instructions for subjects in all groups. These findings indicate that smoking had no effect

on changes in anxiety levels prior to the distraction/no-distraction period. Smokers who

13



smoked without distraction (rating art slides) demonstrated no significant changes in
anxiety. Smokers who smoked and were distracted experienced the greatest reduction in
anxiety. This study suggests that smoking itself is not inherently stress-ameliorating or
anxiolytic; rather, smoking enhances or ﬁroVides the smoker a distraction or diversion
from thoughts ot worries that might otherwﬁe produce anxbiety. Researchers found thett
smoking in conjtlhction with a distractor led to a reduction in anxie’ty levels that
surpassed those e}tpgrienced by smokers who‘_ smoked in the absence of distraction,

" deprived smokers, and nonsmokersT In addition, even though smokers who both smoked
and were distracted,sltotNed the most reduction 1n énxiety, their absolute level of anxiety
at the end of the study Was- comparébl_e. to that of the smokers’vwho were not éllowed to
smoke. Thus, it appéats that smdking’s ‘anxiolyt\ic effects have ‘.‘le’s'sb to do with direct,
pharmacologically mediated effects than it does with smoking’s ptopensity to affect
attentional processing” (Kassel & Shiffman, 1997, p. 366). |

Although many smokers smoke to relieve stress, there is little evidence to suggest
that they actually achieve the desired effects. Rather, smokers consistently score higher
on measures of p.sy(.:hoflogical‘distress (anxiety, depression, and negative life events) than

do nonsmokers or ex-srﬁdkers (Billings & Moos, 1983, Cohen & Williamson, 1988;

West, 1993). Additionally, nsmoke‘rs who git(e up smoking report diminish‘ed rather than

greater levels of perceivéd Stréss, unless they rel’apse, When their stress levels rise again

(Cohen & Lichtensteirt,’ ,1990).1 These findings are consistent with the hypothesis that,

instead of beiné stress-reducing, smoking is actually stress—intlucing (Jarvis, 1994).

Cohen and Lichtenstein (1.990) followed 260 smokers as they attempted to quit

smoking on their own. Subjects were interviewed by phone before their planned quit

14



date, and at 1, 3, and 6 months after their quit date. Perqeptions of stress and smoking
status were assessed at all assessment periods. Analyses examined stress levels of
Sl;CCGSSfI.]l and unsuccessful quitters in addition to the relation betweeﬁ changes in
smoking status and changes in Stress that dccﬁi‘red betweeh interviews. Findings from
this naturalistic study provide compelling evidence for a relation between changes in
stress levels and Chariges in smoking behavior. In particular, those who failed to quit
smoking for more than 24 hoﬁrs maintained a relatively high ahd cohsistent level of stress
over the :entir‘e_»course of the st@dy. For those who quit smoking and remained abstinent,
stress levcls decreased as duration of abstinence increaéed. Relapse was assoc_iafed with
increases in stress, wheréas quitting waé relatéd to déc.:reases‘in stress. Those who
relapsed had the highest stress scores, whereas those who quit had the lowest.
Unfortunatély,. these data do not allow researchers to disti’nguish whether stress
resulted in failure to quit srﬁokin_g and relapse, whether relapse aﬁd failure to quit qaused
stress, or thether both directions of causality obcufred concurrently. Cohen and
Lichténstein (1‘990) argue that what is clear from these data, however, is that the longer
one rémained continuously éb stinent, the less stress they experienced. It is possible that
such findings rﬂay be related to a successful quitter’s héightened feelings of efﬁqacy and
, self-esféemi in c-oping behaﬁor and decrease in physiollo_gi‘c’:‘al arousal. In other words,
those who consistently ab stained-learnedb more adapti\}é means of coping with stressful
situations instead of ‘au'tomat_icalvly reaching for a cigarette (C_ohen & Lichtenstein, 1990).
This study supports the notion that stress appeafs to cue smoking behavior.
However, it does not allow researchers to conclude that smoking reduces stress. One

limitation of this study is that it does not allow us to control for same life experiences
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becauée of the nature of the study, i.e., a naturalistic study. An alternative explanation -
suggests that those individuals who experienced ldw levels of stress had no cravings to
smbke, and hence did not return to smoking. Without'stress, there was no need to smoke.
Rather, those individuals who had higher lévels of stress encountered more intense |
c;ravings and negative affecf, and thus, did not refrain frorﬁ smoking. Both Cohen and
Lichtenstein’s expl_anéition and the alternative éxplanation méty be correct. It is possible
that smoking is related to higher levels of stresé,, and that abstinent_ smokers perceive
lowve‘rblevels of stress (Cohen”&‘ Lichfenstéin, 1990). It is just as plausible that those with
higher levels of perceived streSs ;eéumed _their Smoking behavior, while thése without life
stressors did not have craviﬁgs and negativé affect associated with relapse. A more |
controlled labofatbry sfudy in 'wh‘ich all in&ividuals vrgceive‘d the same type of sfress'or,
some with access to smokingv and some without, would help determine if smoking really
does reduce stress.

The beneficial effects of smoking in fesponse to stress refnain unclear. A better
understanding of this relationship is critical in helping researchers and clinicians
understapd s‘mo'king behavior and smoking cessation efforts. If smokers sincerely profit
psychologically from cigér_ette sfndking, :maintenance of smoking behaviQr and return to
smoking éﬁef éttempts_ito} qﬁif could be seen asa trade off between health risks and
psychological bengﬁts. As'- long as smokers poﬂsitively view the benefits of smoking,
former smokerS"»'may experience pressure to smoke and be at risk of relapse.

Additionally, smokers will argue that urging smokers to quit smoking is to deprive them
- of a valuable pSychological resource. On the ofher hand, if researchers can document that

cigarette smoking does not offer psychological benefits, rather only appears to, a major
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aim of cessation iﬁtewentions should be to dispel such myths. Once the acute withdrawal
effects end discomfort associated with nicotine pass, abstinent smokers should then
recognize that smoking is of no advantage or Beneﬁt,' aﬁd be at less risk of relapse (West,
1993). “Conclusive inforrhation on whether or not smoking actually reduces anxiety is
critical in smoking cessation efforts and treatment. If smoking truly has no effect on
anxiety ’reductien, it may help explain why stress management techniques have been less

" than ‘favorable (Leventhal & Cleary, 1980). Althoﬁgh many smokers firmly believe that
smoking may iﬁ some way better their lives- and help them cope with life’s demands,
there is as yet litﬂe clear empirical evidence to suppoﬁ this.

Undoubtedly, stress cues smoking vbehavier and smokers smoke more when
stressed; however, fhe__stfessQreducing benefits of smoking ere less conclusive. Some
studies have found that smoking does reduce subjective stress; others have fai>1ed to
demonstrate the stress-reducing effects of smoking. Such inconsistent findings may be
related to various types of stressors, methods of measuring stress and its temporal
relationship to the stressor, length of abstinence, and perceived levels of stress. As long
as a’signiﬁcant relationship between stress and cigarette smoking remains, smokers may
be vulnerable te felapse, particulaﬂy in response to stress. Cessation-interventions which
train the smoker to identify alternative behaviors when exposed to stress may be a
valuable supplement to a stress-reduction a'pproach” (Rose et al., 1983). Undoubtedly,
smokers believe that cigerette smoking can be used to effeetively regulate affect and
emotions. This belief alone may be adequate for negatiVe affect to rﬁotivate smoking

behavior. However, despite what smokers believe, it remains unclear that smoking can
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actually regulate affect. Little research has focused on providing smokers an alternate

means of coping with stress in lieu of smoking during a stressful situation.

Chewing gum: An alternative to smoking

Several authors (e.g., Bickel, DeGrandpre, Hughes, &’Higgins, 1991; Epstein,
Bulik, Perkins, Caggiula, & Rodefer, 1991; Perkins, Epstein, Grobe, & Fonte, 1993) have
advocated that principles derived from behavior economic theory provide a novel
| ‘approach to the understanding of drug dépendenoo. This theory provides a mechanisnr o
for investigating Variablos that influence an indiyidnal’s dmg-taking behavior. For
instance, behavior economic theory posits that accesa to alternative reinforcers or
activities will inﬂuenoe drug consumption. When applied to '_smoking, this theory asserts
| ‘that the reinforcing value of smoking is dependent uponthe.constraints pl'aced upon it
‘ (e.g. cost, availability, deprivation) as well as the alternative reinforcers available
‘(Epstein et al., 1991). Drng abuse treatment programs may be more successful if
satisfactory behavioral substitntes for drugs were identified.

One alternative: behavior that has been linked to cigarette srnoking is chewing
gum. It sWeetens breath, moistons and freshens the mouth, helps clean and strengthen
teeth, aidbs: in»dig-est.ron, holps reduce plaque when brushing ils‘not an option, and‘ tastes
good (O’Connor, O’Mullane, & Whelton, _1993—). Chewing gum may also help alleviate
thirst and hunger, i_ncreaso concentration, help ,_thé chewer stay alert, strengthen jaw
~ muscles, aid in speech theraoy, givo gums a healthier ﬁrmness, give chewers a pleasant
little l»iﬁ, pop ears in planes and submarines, and bo used as a diet aid (Hendriokson,

1976).
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Chewing gum has also been promoted as a way of re‘ducing muscular tension to
| heip people feel more relaxed (Hollingworth, 193 9). Early Studies examining the use and
effects of chewing gum suggest that gum chewers report feeling more relaxed while -
chewing gum‘co_mpafed to non-chewers and to thosé who chewed on a flavored wafer
(Hollingworth, 1939). Subjeéts reported reduced tension in th‘e‘ sense of the subjective
feeling of strain, reductién in fatigue, and dvecrease in muscular tensionv while chewing
gum, |

Recently,' it has been suggested that drug uée_rs consider increa_sing alternative
activities in lieu of dmg conSumpﬁén. For example, the William Wrigley Jr., Co. has
promotéd their ghewing gum és something to do “‘whven you can't smoke." Although
- marketing trends suggest higher rates of gum uSe among individuals who are less likely
to smoke (Rivenburg, 1993), there is little empiridal research ex‘ainining the naturally
existing relatioﬁship among fhese substances. Britt, Collins, and Cohen (in press)
examined the felationship arhong cigarette smoking and chewing gum use (a possible
alternative feinforcer) in 584 college students. Analyses indicated that non-smokers were
more likely to be gum chewers than smokers. Additionally, fhese analyses suggest a
possible m to this miaﬁo_nship: the heavier smquervone is, the less likely one is to
- chew gum. | | | | |

Recent stuaiés conducfed in our laborato‘ry‘ have demonstrated that simple
altemative reinforécrs," such as cheWing. gum, appear tQ influence urge to smoke and
nicotiné withdrawal. Cohen, Collins, and Britt (1997) bprovided smokers access to
cheWing gum in situations where smoking was prohibited and demonstrated significant

decreases in craving for a cigarette and withdrawal symptoms as compared to smokers
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who did not have access to chewing gum. Ina ‘second study (Cohen, Britt, Collins, Stott;
& Carter, in press), smokers were given small incentives not to smoke. Significant
differences were found in latency to first cigarette and number of puffs among gum and
smoking groups, with the gum group waiting longer to first cigarette and taking fewer
puffs. Researchers are not suggesting that,chewing gum-comp‘letely alleviates craving or
withdrawal, rather, evidence suggests that chewing gum may reduce these symptoms in
dependent smokers and alter smoking beha\iior (topography). Cheuving gum may, in fact,
be a viable alternative to cigarette smoking When individuals cannot smoke.

Numerous smoking cessation programs have informally incorporated chewing
gum and other alternative behaviors into their treatment programs as something to doin
lieu of smoking.  While Britt et al.’s (in press) data alone do not support gum as a
behavioral substitute for smoking, these data combined with ourxlaboratory studies
suggest that gum may indeed be an effective alternative in lieu of smoking for smokers
who chew gum. Smoking cessation programs should consider the role of chewing gumv

and other alternative reinforcers in drug use.

The present study

o The proposed research represents one area that has been largelby bunderstudied, but
which may further our understandin'g' of the role stress plays in cigarette smoking -
behavior. The primary goal of the present study is to examine potential differences in
how smoking and chewing gum influence urge to smoke, withdrawal symptoms, and
anxiety in response to a laboratory-induced stressor (public speaking task) among college

‘smokers. This study builds upon previous work in the area and addresses some of the
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- short-comings of prior work. While numerous studies have examined the anxiolytic
properties of smoking 1n response to stress, “many studies fail to utilize stressors that are
ecologically valid (i.e., white noise, anagrams, etc). The current study addresses this
potentia»tll problem by i‘ﬁcluding the use of an ecologically valid stfessor, a publi‘c speaking
task of a personal hature (satisfaetien of physieél’ appearanee). Prior work (Perkins et al.,
1992b) has'a‘lso suggested that subjective asses_sment of anxiety immediately after
smoking should Be used as well as the inclusieh' of :rrllultiple measures of anxiety. The
present study includes multiple self-report measures of aﬁ%iety assessed throughout the
experiinental session. o

The current study is a 3 (Group Condition) x 5 (Time)vmixed-factorial design,v
with two factors of interest, Group and Time of assessment. The three levels of the
Group Condition are (1) Smoke Group (subjects in this group have access to smoking),
(2) Gum Group (subjects in this group have access to chewing gum) and (3) Control '
Group (subjects in this condition did not have access to cigarettes or chewing gum). |

The four dependent variables (urge to smoke, withdrawal symptoms, state
anxiety, and anxious emetion) were measured et five (5) assessrﬂent points: Time 1
(baseline), Time 2 (immediately 'following introduction of th_e stressor), Time 3 (just pn'or
to the speech stressor) Tlme 4 (1mmed1ate1y followmg the speech) and Time 5 (recovery
phase) Demographlc information, smokmg hlstory, and measures assessing drug use,

| fear of public speaking, and general mood were administered at Time 1. A detailed

~ timeline for the current study is presented in Table 1 and outlined in the Method section.
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"Hypotheses

Hypothesis 1 — Urge to smoke. It was predicted that groups would differ in urge

to smoke as measured by thé Questionnaire of Smoking Urges (QSU; Tiffany & Drobes,
1991) pre-stressor (Times 2-3) as well as posf-streésdr (Times 4-5). Since the Smoke
Group was the only group alloWed to smo_ké at Time 2, immediately following
introduction of the stfessbr, it was prediéted that the Smoke Groupbwould report lower
urges to smoke than the Gum Group, whidﬁ :woﬁld fepoxt fewer urgeé to smoke than the
Control Group. Additionally, it was hypothésized that significant group differences in
urge to smoke would be found :at ije 3, 'immediately brior to the speaking task.
Specifically, it was predict'ed thét the Sinoké Group would report lower urges to smoke
than the Gum Groﬁb, who would report fewer ufges to sinoke than the Colntro.l Group.
We also predicted that group differences in ﬁrge to smoké would aiso be found
once the streééor was no lonée'r present (eg., follov‘r’i‘ng the speaking task --Time 4; and
after a recovery period -- Time 5).' Based on previous research, it was hypothésized that
having access to chewing gum may be better than not having access to anything at all
(Cohen et al, in press). Speciﬁcalfy, it Was expected that individuals who continued to

- smoke (Smoke Gfoup)‘ would report fewer urges to smoke than subjects in the Gum

Group, who would repoﬁ féWér urges to smoke than subj ecté in the Control Gfoup.

Hypothesis 2 - Withdrawal Symptoms. It was predicted that significant group
differences in symptoms of withdrawal as measured by the Nicotine Abstinence Scale
(NAS; McChargue, Cohen, Britt, & Collins, 1999) would be found pre-stressor (Times 2-

3) as well as post-stressor (Times 4-5). We hypothesized that since only the Smoke
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Group had accesé to cigaréttes at Time 2, that significant group differeiices in withdrawal
would be deteéted at Time 2, immediately following introduction of the stressor
(instructions for the speaking task). Specifically, it was predicted that the Smoke Group
would report fewer withdrawai symptoms than subj ects in the Gum Gri)up, which would
reporf fewer withdrawél symptoms than the Control Group (who iieither smoked nor
chewed gum). Additionally, it was hypvot‘hesized that significant group differences in
withdrawal would be found at Time 3, inimediat'ely prior to the spéaking task, with the
Smoke Group iéporting fewerﬂﬂ withdfawal symptoms than the Gum Group, which would
report fewer withdrawal syni;ifoms_ than t_he Control Group. -
It was also predicted that griiup diﬁ’e'renc":es in symptém_s of withdrawal wi)uld

also be found once t}ie stressor: was no longer present '(folloWingvthe speaking task --

Time 4, and after a recovery period -- Time 5). Speciﬁi:ally, it was expected that
individuals who continued to Smbke (Smoke Group) i)vould report fewer withdrawal |
symptoins than subjects in the Gum group, who would report fewer symptoms of

withdrawal than subjects in the Control Group.

Hypothesis 3 — S‘ié,te' Aiixietv. It was predicted that'signiﬁt:ant grou;i differences
in state anxiety as measuied by the State-Trait Anxiety I‘iiventory-State (STAI-S;
Spielberger, Gor_su_'ch, Lusheng, ‘Vagg & Jacobs, 1983) would be detected pre-stressor
(Times 2-3) as vv‘xv'ell -as 'poét¥stressdr (Times 4-5). It was predicted that if smoking is} truly
anxiolytic as many smokers report, then the group with access to smoking (Smbke
Group) would report lower léveis of state anxiety at Time 2, immediately following

introduction of the stressor, than the Gum Group, which would report less anxiety than
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the Control Group. Additionally, it was hypothesized that significant group differences
in anxiety would be found at Time 3, immediately prior to the speaking task and while
the stressor was still active. Speci'ﬁcélly, it was predicted that if smoking is truly stress-
reducing, the Smoke Group’would'-report lower levels of 'ér}xiety than the Gum Group,
which would report less anxiety than the Coﬁtrol Group.

We also predicted that group difference_s in anXiety-would Be found after removal
of the stressor (following the spéaking task -- Time v4, and after a recovery period -- Time
5). Speciﬁcally;. it was expected that individuals who cbntinued to smoke (Smoke
Group) would réport less éniiety than subjects in the Gum Group, who would report less

anxiety than subjects in the Control Group.

Hypothesis 4 — Anxious Emotion. It was predicted that groups would differ in
ahxious emotion as measured by the Emotion Asse;ssment Scale — Anxiety subscale
(EAS-ANX; Carlson et al., 1989) pre-stressor (T-imés 2-3) as well ‘avs post-stressor (Times
4-5). We hypbthesized that groups would differ on rating of anxious emotion at Time 2,
immediately following presgntatién of the stresé_or. Specifically, it was predic‘tedvth\at the
group w1th access to smoking (Smoke GTOﬁp) would 'report lbwéf ‘levéls of anxious
emotion than the Gum Gfoup,‘ which would r,epblft lower lévels .of anxious erﬂotion és
compared to the Control Group. We predicted that significant group differences in
anxious emotion would. also be found at Time 3 irﬁmediétely prior to the speaking task.
Specifically, it was prédicted that the Smoke Group would report lower levels of anxious
emotioh than the Gum Gréup, which would report lower levels of anxious emotion than

the Control Group.
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Finally, we predicted that group differences in anxious emotioh would be found
after removal of the stressor (following the speaking- task -- Time 4, and after a recovery
period -- Time 5). Specifically, it was expected that individuals who continued to smoke
(Smoke Group) would report lower levels of anxious emotion than‘-subj ects in the Gum

Group, who would report less anxious emotion than subj ects in the Control Group.

Method :

Subjects

Forty-five subject voluﬁtecrs were recruited fro‘r'n: undergradué.te ‘courses‘ at
Oklahoma State University. Based on pre-Scfeening information obtained via screening
| questioﬁnaires and phoné c’ontacts,b subjects meeting the following criteria were included
in the stqdy: those who (1) reported smoking at least 16 cigarettes daily, (2) were not
~currently taking psyc‘hdactive medications, (3) had no rhedical problems preventing them
from participating in the study (e.g., TMJ), (4) bat least occasionally chewed gum, and-(7)

were at least 18 years of age and willing to give informed consent.

Measures used to describe sample

Several scales were administered to categorize or describe the subject sample
(e.g.,to assess subjects’ levels of nicotine dependence, 'depréssed mood, trait anxiety, and
fear of public speaking). The following scales were those measures used to describe the

| subject sample and were administered only at Time 1.

Health Habits Questionnaire (HHQ; Britt, 1996). The HHQ, a self-report measure

developed by the first author, assesses use (i.e., frequency, amount, reasons for use, etc.)
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- of cigarette smoking, caffeine, alcohol, and chewing gum. This information was used

for descriptiVe purposes only.

&gerstrom Test for Nicotine Dependence (FTND; Fagerstrom, 197 8; vHeatherton,
Kozlowski, Frecker, &F agerstrom, -1991). The F TND a revised version of the original
F agerstrom Tolerance’ Questionnaire (FTQ; F agerstrom, 1978),’jis a noninvasive measure
of nicotine dependence.‘ The FTND is a brief, self-report inventory designed to assess
 various cOmponents of smoking behavior, including- nur_nber of cigarettes smokeddaily,
time to ﬁrst»_cigdrette, and difﬁcul_ty refrziining from.smoking.‘ Scores can range from -0-
12, with higher scores indicating greater levels of dependence. The F TND has been
found to be a reasonably psychometrically sound, Valid measure of nicotine dependence
(Heatherton et .al 1991; Pomerleau, Majchrzak, & Pomerleou; 1989; Payne, Smith, |
McCracken McSherry, & Antony, 1994). | |

Inventory to Dia gnose Depression (IDD; Zimmerman Coryell Corenthal, &

Wilson, 1986). The IDDis a 22-item, self-administered instrument designed to assess the

severity of depressive symptomatology as described in the Diagnostic and Statistical

Manual of Mental Disorders — 4™ edition [DSM-IV] (American Psychiatric Association,

1994). Subjects are asked to answer ‘each item with one of five statements accompanymg '
the 1tems which are arranged in order of 1ncreas1ng severlty Each item’s answer is
summed to obtain a severlty index of depress1ve symptomatology. - Scores can range from
0-88, with higher soores indicating greater levels of depressive symptomatology.

The psycliometric properti'es of the IDD have been well documented and have
demonstrated'that the IDD is a psychometrically sound instrument (Zimmerman &

Coryell, 1987, 1988; Zimmerman et al., 1986) with excellent test-retest reliability (.98),
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split-half reliability (.91-.93), and excellent internal éonsistency. Cronbach’s alpha is
estimated to be .92 (Zimmerman & Coryell, 1987; Zimmerman et al., 1986). The IDD
also has excellent cbncurrent validity as is evidenced by the significant correlations
between the IDD ;md other _stanciardized fneasuvres of depression. The IDD also -
discriminates signiﬁcantly between different levels of depression and is sensitive to

clinical change (Zimmerman & Coryell, 1987; Zimmerman et al., 1986).

State-Trait Anxiety Inventory (STAL, Spiclberger et al., 1983). The STAI is a 40-
item, self—repor'f measure designéa to assgés stafé and frait anxiety. Responses range
fromll (npt at ail) to 4 (very rhuch $0). | Scoreé fof each s¢ale can range from 20 to 80,
with higher scores -reﬂecﬁng greater levgis _of anxiety. Thé essential qualities evaluated
by the STAI are feélings of apprehension, tension, nervousness, and worry. Trait anxieiy
(STAI-T) was assessed at baseliﬁe only. State anxiety (STAI-S) was 'méasure_d at all five
assessment points.

The STAI is a psychometrically soundv instrument. Test-retest coefficients are
generally high for the T-Anxiety scale and low for the S-Anxiety scale, which is expected
for an instrument assessing changes in anxiety>resu1ting from environmental or
situat_iohal stress. The STAI has excellent internal consisteﬁcy f‘pr both scales as'
measured by alpha coefficients and item-remainder correlations. The STAI has also been
shown to demonstrate good cdnciirrent, éonvergént, divergent, and constmct validity
(Spielberger et al., 1983).

Audience Anxiousness Scale (AAS; Leary, 1983). The AAS is a 12 item, self-

report measure designed to asses the cognitive and affective aspects of anxiety in public

speaking and other situations in which individuals’ social responses are not contingent
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upon the behaviors of chers. Items are rated on a five point scale ranging from 1
(uncharacteristic of me or not true) to 5 (characteristic of me or true). Scores can range
from 12-60, with highér scores suggesting: gréater leveis of anxiety.b Chrénbach’s alpha of
0.91 was reported for this measure and _aﬁ 8-week fest-retest coefficient of 0.84. The
AAS is highly cofrglated with measures of pﬁblid speaking (Corcoran & Fischer, 1987,

Leary, 1983).

-Dependent Measures

Other instruments wéfe usgd»repeatedly to v‘assess urge to smoke, withdrawal
symptoms, state anxiety, and ‘aﬁxious eniotién and Were adminisfered at all five (5)
assessfnen;c points. ” Tﬁe following list of measures are those instruments that served as
dependent measures.

Questionnaire of Smoking Urgés (QSU; Tiffany & Drobes, 1991). The QSU is a

32-item, self-report questionnaire designed to assess an individual’s urge to smoke.
Responses range from 1 (sthngly disagree) to 7 (strongly agree), with higher scores
reflecting greater urges to smoke. Analyses of QSU items reveal two disﬁnct, yet felated,
manifestations of vefbal réport of émoking urges; Thésé fésﬁlts are different from most
theoretical conceptualizatioﬁs,-which assumé ‘that, 'at any pofint in time, smoking urges are
unidimensional states. Factor 1 primarily reflects intention and desire to smoke and
anticipation of pleasufe from smoking (e.g., it would taste gbod, be enjoyable). Items
ﬁom factor 2 are primarily comprised of anticipation of relief from negative affect and
nicotine withdrawal, urgent and overwhelming desire to smoke,vand allow for greater

clarity of thinking and control. Reliabilities of the two factors are exceptionally high as
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demonstrated by internal consistency coefficients: Factor 1 = 0.95, Factof 2=0.93. The
intercorrelations of the two factor sc;,ales is0.71. By virtue of its high reliabilities and
inclusion of a scale more closely linked to negative affect and nicotine withdrawal, th‘e‘
QSU appears tobe a seﬁsitive instrument“for the detection bf potentiél changes in ufge
report. |

Nicotine Abstinence Scale (NAS; McChargue et al, 1999;)', ‘The NAS, a modified

version of the Withdrawal Syr_npto'ms 'Chécklist (Hughes & Hatsukami, 1986), is a 14-
~item self—repor_t"measure designe(.ivsp'e(':iﬁcally for this study to assess the presence of
tobacco withdrawal symptOrﬁs and thé sevéfity of each sSzmptom. “The severity. of each
symptom is based ona 4-point Likert scale, fanging from 0 (not present or none) to 3
v(severe). Since craviﬁg is no longer considered a symptom of nicétine withdfa,wal in the
DSM-1V, (APA, 1994), the craving item»was dropped from the total scoré for purposés of
the current study. Based on the reniaining 13 iterris, NAS scores éan range from 0-39,
with higher scores indicating greater withdrawal Symptoms associated with nicotine

abstinence.

State-Trait Anxiety Inventory-State (STAI-S; Spielberger et al., 1983). The
STAI—S is a 20-item, self-repoﬁ measure desig;led to asséss state anxiety. Responses
range from 1 (not at all) to 4 (very much so). Scores for this scale can range from 20 to
80, with higher scores reflecting greater levels of anxiety. .Thé essential qualities
evaluated by the STAI are feelings of apprehensibn, tensi‘o"n,v nervousnéss, and worry.
Research has demonstrated that the state anxiety scale (S-Anxiety) is a sehsitive measure
of changes in transient anxiety. The STAI has been used extensively in both clinical

practice and research to assess the level of state anxiety in laboratory-induced stress and
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real-life stressors (Chaplin, 1985; Spielberger et al., 1983). State anxiety (STAI-S) was

measured at all five assessment points.

Emotion ASsessﬁlent Scale (EAS; Carlson et al., 1989). The EAS, a 24-item, self-
report measure designed_ to measuré émotional sfate, is divided into eight basic emotion
subscales. ITtems are rated from 1 (least possible) to 7 (mosf pcsssible)‘ Responses for the
anxiety subséale (EAS;ANX), chosen for this study, range from 3 to 21, with higher
numbers indicating greater levels of ba.rv)xioiis embtion. The EAS can be used to measure
transient levels and changes in emotibns, can be combieted in less thah one minute, and
can be used in various clinipai setﬁrigs (Fischer & Corcoran, 1994).

The EAS demonstratesi good to excellent reliability, and'yery'gobd coﬁcurrent

| validity (Collins, Street, & Shields, 1996; Fischer & Corcorén, 199_4).‘ EAS subscales are
sensitive to chanées in sffe;ss ratings (Fischer & Corcoran, 1994). Research has élso
demonstrated that the’Likert version of thé EAS ‘h'old‘s up well to "rebeated measurement

(Collins et al., 1996).

Procedure

Volunteer§ were recruited ‘ﬁdm‘undergraduate courses at Oklahoma State
University for a bstudy examining social factors and persqnality variables of smokers.
Potential subjects were contacted by ,te_lephohe. » vTeIeiphone contacts weré used to conﬁrm
smokers’ rate of smokiﬁé, and obtain information régardiﬁg pfeférr‘ed brand of cigarettes,
bchewing gum use, and cuﬁent attempts to quit snioking. Following an iﬁitial telephone
screening,yleach subject meéting study criteria and intérested in particibation was

scheduledvfdr an experimental session. Each session lasted approximately 2 ¥ hours.
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Tabl’e 1 pfovides a detailed outline of the current study. At the beginﬁing of the
experimental session, subjects were welcomed to the laboratory, and seated in‘a
comfortable armchair in a sound-proof experimental room. A study in?estigator briefly
explained the study, after whiqh subj ects were asked to sign consent forms.

* In order tb acquire a uniform minimal deprivation period, and since the magnitude
of subjective effec‘_ts of smoking and nicotine friay in faét depeh‘d on predrug baseline
subjective stéte;s (Perkins, Grobe, Epstein, Caggiula, & Stiller, 1992a), each subject was
asked to smoké one (1) cigarette of his/her preferred brénd which was prbvided by the
experimenter. Subjects were told thaf they may or may not be asked to smoke again later
iin the study. Since tobacco depﬁvation was-minirﬁal throughout the study, it was not
expected that subje?:ts would experience substantiéi \&ithdra\&a_l effects. FolloWing this
initial contact, all other instructions were administered through an-intercom to help
ensure standardization of procedures. Subjects were alsd observed through a one-way
mirror.

After the initial mandatory cigarette, subjects were asked to complete Time 1
instruments: demdgraphic information, HHQ, QSU, FTND, NAS, IDD, EAS, STAI, and
AAS. It was estimated _that subjects would require 30-45 minutes to complete th¢se
measures. Subjects were éncouraged to read magazines or wbrk 6n croésword puzzles
upon completion of the Tifne 1 méasures. Subjects Wére then given a 15-minute rest
period follo{Ning‘complétion of Time 1 measures. Other than thé mandatory cigarette at
the Beginning of the experimental session, no subject was allowed to smoke during this
baseline period. Time 1 measuréments and the short rest period lasted approximately 60

minutes.
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After 60 minutes had elapsed, subjects were given the following instructions: “In
a few minutes, you will be asked to give a 3-minute speech. You will be given 2 minutes
in which to mentally prepare your speech, and then you will be asked to speak on the
topic for 3 minutes. The topic of your speech will be ‘what I dislike about my body and

bl

physical appearance.”” A very similar task has been previously shown to elicit
significant stress responses (Hatch et al., 1983; Kassel & Shiffman, 1997; Levenson et
al., 1980; Steele & Josephs, 1988). Subjects were also told that their speeches would be
videotaped and that several graduate student laboratory members would view the tapes
and evaluate their performances for psychological factors, such as openness and
defensiveness. To make this procedure more convincing, a video camera was set up in
the experimental room within participants’ sight. In reality, subjects’ performances were
not recorded or evaluated by laboratory personnel, hoWever, similar procedures have
successfully induced acute mental stress and feelings of anxiety (al’ Absi et al., 1997;
Kassel & Shiffman, 1997).

Immediately following the instructions for the speech, subjects were instructed to -
either (1) smoke 1 cigarette (Smoke Group), (2) chew 1 piece of gum (Gum Group), or
(3) do nothing (Control Group) based on group assignment, which was randomly
determined prior to subjects’ arrival. Chewing gum and subjects’ preferred brand of
cigarettes were provided and were accessible in the experimental room. Gum was
accessible only to subjects in randomly assigned to the Gum Group. A study
experimenter verified that subjects in the Smoke Group actually began smoking and

subjects in the Gum Group started chewing gum before proceeding with remainder of the
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experimenf. Time 2 is more than a measure of the effects of an immediate stressor. It is
also an effect of smoking availability.

Following these instructions, subjects were told that one of the things this study
wés interested in were the changés in mood and stress over time. To assess this, subjects
were infofmed that they would be asked to report how tﬁey were feeling at several points
during the study, ,§né of which‘was at that moment (Time 2). Subjects were asked to rate
their anxiety (STAI-S), mood (EAS), withdrawal symptoms (NAS), and urgevto smoke
(QSU) basedv on how they were feeling at that moment (Time 2). Order of instmmehts
was counterbalélnced across @ssessment peﬁods.‘ Foll@wing the Time 2 cigarette or piece
of gum immediately after the speech instructiohs,_ sui)jects in the Snibke Group were
informed that they weré free to smoke throuéhoiit tbhe experiment unless instructed
otherwise. Subjects in‘the Gum Group were informed that they were free to chew gum
thrqughout the experimental session unless otherwise instructed.

When sﬁbj ects had completed Time 2 measurem'ents,‘they were given several
minutes in which to mentally prepare for their speech. - Subjects in the Smoke Condition
were reminded that they could smoke if they liked, and Subj ects in the Gum Condition
were remipded that they were free to chew gum if they desired. A study experimenter
allowed éubj ects twd.(2) minutes to mentally prepare for the speech. At the end of a two
minute period and jﬁst brior to the speech, subjects were va.gain asked to rate their feelings
of anxiety; anxious mood, ﬁrg’e to smoke and withdrawal symptoms (Time 3) as assessed
by the STAI-S, EAS, QSU, and NAS, respectively.

| After completion of Time 3 measurements, subjects were instructed via intercom

to extinguish all cigarettes or expectorate their chewing gum. Subjects were instructed to
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begin their speech and were informed that the experimenter would stop them 3 minutes
later. No subject was allowed to smoke or chew gum’during the speech itself.
Immediately aﬁer‘instructing subjects to begin speaking, the experirnenter turned off the
intercom, so that none of the subjects’ speeches were actually heard by study
investigators. Our primarily interest was in the anxiety invoked by the speaking task,
rather than the speeches themselves, thus, we were less concerned about subjects’ speech
content or length. At the end of a 3-minute peried,' stlbj ects were teld to stop speaking.
Subjects in the : S’moke Condition vtere reminded that they were free te smoke, and
subj ects in the. Gum Condition were instructeti that they were free to ehew gum for the
remaindet of the experimental session; All subj ecvts:rwere aske.d to rate their feelihgs of
anxiety, anxious.".r‘r'lo‘od, Withdrawal sytnptorhs, and urge to smoke as assessed bby the
STAI-S, EAS, NAS, ahd QSU, respectiveiy, based on how they were feeling at the
motnent (Time 4). o |

Following completion of Time 4 instruments, subjects were asked to “relax fora -
short time.” They were permitted to read magazines or work on crossword puzzles. |
Subjects in the Smoke Condition were reminded that they were free to smoke for the
remaindetof the study, and subj ects in the Gum Condition were reminded that t,hey were
free to chew gum forthe ren-lainderkof the study. Following é 10 minute rest period,
subjects were asked once again to complete measures o\f‘an:xiety, withdrawal symptorhs,
anxious mood, and urée to smoke as assessed by the STAI-S, NAS, EAS, and QSU,
respectively (Time 5). |

Following completion of instruments at Time 5, a study experimenter entered the

laboratory room, debriefed the subject as to the study’s purposes and intentions, thanked
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the subject for his/her participation and reminded subjects that his/her name would be
placed in a lottery drawing for his/her participation. Prizes included a gift certificate to a
local restaurant and movie passes. For subjects currently enrolled in psychology classes,
subjects’ names were recorded and forwarded to instructors for recording of extra credit

participation.

Results

QOverall Analvtic Strategy

The current study was a 3 X 5 mixed-factorial design, with two independent
variables: A) Group Condition, with three (3) levels: Smoke, Gum, and Control; and B)
Time, with five (5) assessment points, Times 1-5. Dependenfc variables (DV) were urge
to smoke (QSU), withdrawal symptoms (NAS), state anxiety (STAI-S), and anxious
emotion (EAS-ANX) and were measured at all five assessment points. A mixed-factorial
design was chosen for this study to simultaneously examine these independent variables
in relation to the DV.

Four 3 (Group) X 5 (Time) repeated-measures analyses of variance (ANOVAS)
were planned to assess urge to smoke, withdrawal symptoms, state anxiety, and anxious
emotion as measured by the QSU, NAS, STAI-S, and EAS-ANX, respectively. If
significant interactions were detected, simple effects tests were conducted to identify
group differences. If groups were found to significantly differ at Time 1, difference
scores were computed, and a 3 (Group) X 4 (Time) repeated-measures ANOVA was

conducted. Planned comparisons to identify group differences were determined a priori,
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and were tested by simple effects tests, with Tukey post-hoc tests used to determine

differences among groups.

Preliminary Analyses

Descriptive statistics. Descriptive statistics were computed for subject

characteristics. Subject demographic information is presented in Table 2. No significant
group differences were found on any these measures at Time 1 (baseline).

Correlational analyses. While hypotheses did not directly address correlations

among measures, investigators were interested in the pre-existing relationships among the
dependent variables. Table 3 presents the correlation matrix of all dependent variables at
the baseline assessment. Several of the findings merit comment. Urge to smoke was
significantly associated with symptoms of wifhdrawal, state anxiety, and anxious
emotion. Greater levels of withdrawal were positively associated with higher levels of
anxiety and greater urge to smoke. Higher levels of anxiety were associated with
stronger urges to smoke and higher rating of withdfawal distress. Relationships among
dependent variables are consistent with previous research. Urge to smoke is correlated
with dysphorié emotions, and higher levels of negative affect (e.g., anxiety) predict
stronger urges to smoke (Doherty et al., 1995 , Tiffany & Drobes, 1990; Zinser et al.,
1992).

These findings are particularly interesting given that baseline measures were
completed after subjects had smoked a cigarette. These results suggest that just
participating in an experiment may be anxiety provoking for subjects who are generally

anxious. Additionally, participation in a laboratory experiment may influence urge to
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smoke and withdrawal distress even if subjects had just smoked a cigarette. The greater
the anxiety levels, the greater the urge to smoke and withdrawal distress even pre-

stressor.

Repeated Measures Analyses of Variance

Hypothesis 1 (Urge to smoke). Hypothesis 1 predicted that groups would differ

on urge to smoke at all assessment points beyond Time 1 (baseline). Urge to smoke was
assessed by the QSU, a measure of an individual’s urge to smoke and a function of
smoking availability, at Time 1, Time 2, Time 3, Time 4, and Time 5. This hypothesis
specifically predicted that beyond the baseline period (Time 1), the Smoke Group would
report less urge to smoke than the Gum Group, which would report fewer urges to smoke
than the Control Group.

A repeated-measures ANOVA Wés conducted on urge to smoke. A significant
Group X Time interaction using QSU total score was found, F (8,168) = 8.61, p <.001,
indicating that mean differences between groups on urge to smoke were dependent upon
time of assessment. Simple effects tests indicated that no significant group differences in
urge to smoke were detected at Time 1, when all groups had had equal access to smoking.
As expected, group differences in urge to smoke were found when smoking availability
differed (See Figure 1). |

The hypotheses that significant group differences in urge to smoke in anticipation
(Times 2-3) and removal of the stressor (Times 4-5) were partially confirmed. As
expected, simple effects tests indicated that significant group differences in urge to

smoke were found at Time 2, F (2,168) = 13.96, p <.05; Time 3, F (2,168) =30.18, p <
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.05; Time 4, F (2,168) = 37.70, p <.05; and Time 5, F (2,168) =69.22, p <.05, when
smoking availability differed among groups. Just as we had predicted, Tukey post-hoc
tests indicated that the group with access to smoking (Smoke Group) reported
significantly less urge to smoke than the other two groups at all assessment points beyond
Time 1 (baseline). However, the Gum and Control Groups were not significantly
different from each other at any of these assessment points. Smoking availability reduced
urge to smoke, and was clearly the best of these alternatives in reducing smoking urge.
Chewing gum was not effective in reducing urge to smoke, and was virtually no different

in relieving urge to smoke than having access to nothing at all (See Figure 1).

Hypothesis 2 (Withdrawal symptoms). Hypothesis 2 predicted that the Smoke
Group would report less withdrawal thaﬁ the Gum Group, which would report lower
withdrawal levels than the Control Group at all assessment points beyond Time 1
(baseline). Withdrawal symptoms were assessed by the NAS, a measure of the number
and severity of an individual’s withdrawal symptoms, at Time 1, Time 2, Time 3, Time 4,
and Time 5. This hypothesis specifically predicted that beyond the baseline period (Time
1), the Smoke Group would report fewer withdrawal symptoms than the Gum Group,
which would report fewer withdrawal symptoms than the Control Group.

A 3 X 5 repeated-measures ANOVA was conducted. A significant Group X Time
interaction was found, F (8,168) =3.188, p <.005. Simple effects tests indicated that
groups differed significantly at Time 1, thus, difference scores were computed and a 3 X
4 repeated-measures ANOVA was performed on difference scores. A significant Group

X Time interaction was found, F (2,126) = 2.76, p < .05, indicating that mean differences
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between groups on withdrawal symptoms were dependent upon time of assessment (See
Figure 3). As expected, significant group differences in withdrawal were detected.

The hypotheses that significant group differences in withdrawal symptoms in
anticipation of the stressor (Times 2-3) were partially confirmed. The hypothesis that
groups would differ in withdrawal symptoms at Time 2 was not confirmed, F (2,126) =
2.67. This is somewhat surprising since the Smoke Group was the only group with
access to smoking at this point in time. However, it is important to note that Time 2 is
more than a measure of immediate presentation of the stressor. Time 2 is also a measure
of smoking availability. Since all subjects had smoked 60 minutes pfior to Time 2
measurements, it is possible that not enough time had elapsed to influence significant
withdrawal distress. Simple effects tests indicated that signiﬁcanf group differences in
withdrawal symptoms were found at Time 3, F (2,126) = 6.55, p <.05. Tukey post-hoc
tests indicated that at Time 3, the Smoke Group reported significantly lower levels of
withdrawal as compared to the Control Group. The Gum Group’s level of withdrawal
was between the two and did not significantly differ from either the Smoke or Control
Groups.

The hypotheses that significant group differences in withdrawal symptoms post-
stressor (Times 4-5) were confirmed. As expected, simple effects tests indicated that
significant group differences in level of withdraWal weré found at Time 4, F (2,126) =
16.22, p <.05, and Time 5, F (2,126) = 28.75, p <.05. Tukey post-hoc tests indicated
that at Times 4-5, the Smoke Group reported significantly lower levels of withdrawal
than both the Gum and Control Groups. Additionally, the Gum Group reported

significantly lower levels of withdrawal as compared to the Control Group post-stressor
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(See Figure 2). These findings demonstrate that while smoking may be most helpful at
reducing withdrawal symptoms, chewing gum may help manage symptoms of

withdrawal and appears to be better than having access to no alternative at all.

Hypothesis 3 (State Anxiety). Hypothesis 3 predicted that groups would differ in

levels of state anxiety as measured by the STAI—S at all assessment points beyond
baseline. Specifically, this hypothesis specifically predicted that if smoking was truly
anxiolytic as many smokers report, the Smoke Group would report less state anxiety than
‘the Gum Group, who would report lower levels of anxiety than the Control Group pre-
and post-stressor. A 3 X 5 repeated-measures ANOVA was conducted. As expected, a
significant Group X Time interaction was found, F (8,168) = 2.17, p < .05, indicating that
mean group differences in state anxiety were dependent upon timé of assessment (See
Figure 3). | | |

The hypotheses that significant group differences in anxiety in anticipation of the
stressor at Times 2-3 were nbt confirmed, F (2,168) = 1.05; F (2,168) = 1.82,
respectively. No groups differed in level of anxiety pre-stressor, indicating that smoking
in the context of a stressful situation does not appear to alleviate stéte anxiety, as levels of
anxiety reported by the Smoke Group were no different than anxiety levels of the other
two groups. Although smokers report that smoking is helpfu'l. in reducing anxiety, these
findings do not support such claims.

The hypothesis that significant group differences in anxiety after removal of the
stressor (Times 4-5) was confirmed. Simple effects tests indicated that significant group

differences in anxiety were found at Time 4, F (2,168) =4.61, p <.05, and Time 5, F
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(2,168) = 6.53, p <.05. Specifically, Tukey post-hoc tests indicated that at both Time 4
and Time 5, both the Smoke and the Gum Groups reported significantly less anxiety than
the Control Group. The Smoke and Gum Groups did not significantly differ from each
other in anxiety at Times 4 or 5 (See Figure 3).

As seen in Figure 3, changes in anxiety over time for the Smoke Group are
inconsistent with what one would predict based on what smokers report — that smoking
relaxes them and helps them cope with anxiety. Thus, exploratory analyses on the Smoke
Group’s anxiety were performed to determine if level of anxiety reported at Times 2 and
3 (the highest levels of anxiety for any group) were different from the levels of anxiety
reported at other points in time. As seen in Figure 4, the Smoke Group reported
significantly higher levels of anxiety at Time 2 and at Time 3 as compared to Time 1 or
to either of the 2 assessment periods following the speech, Times 4 and 5. These
exploratory analyses combined with results previously discussed provide further evidence

that smoking does not relieve symptoms of anxiety during the presence of a stressor.

Hypothesis 4 (Anxious Emotion). Hypothesis 4 predicted that groups would

differ in level of anxious emotion as measured by the EAS-ANX at all assessment points
beyond baseline. Specifically, this hypothesis predicted that if smoking was truly
anxiolytic in reducing anxious emotion, the Smoke Group would report lower levels of
anxious emotion than the Gum Group, which would report less anxious emotion than the
Control Group pre- and post-stressor.

A 3 X 5 repeated-measures ANOVA was conducted. Significant Condition X

Time interactions were detected, F (8,168) = 2.45, p < .05, indicating that mean
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differences between groups on anxious emotion were dependent upon time of assessment.
The hypotheses that significant group differences in anxious emotion pre-stressor (Times
2-3) and post-stressor (Times 4-5) were partially confirmed. As predicted, no significant
group differences were detected at Time 1. Simple effects tests indicated that groups
differed significantly only at Time 2, F (2,168) =4.71, p <.05, a period during which the
Smoke Group was the only group allowed to smoke. Tukey post-hoc tests indicated that
at Time 2, the Smoke Group reported significantly higher levels of anxiety than the
Control Condition (See Figure 5), providing further support for non-anxiolytic properties
of smoking. The Gum and Control Groups did not significantly differ in level of anxiety
at any point in time. No significant differences in EAS-ANX were detected at Time 3, F

(2,168) = 2.38; Time 4, F (2,168) = 1.24; or Time 5, F (2,168) = 2.30.

Discussion

General findings

The primary purpose of the present study was to investigate the anxiolytic
properties of cigarette smoking compared to the use of chewing gum as an alternative
coping mechanism in response to stress. Specifically, this study sbught to examine the
effects of cigarette smoking and chewing gum on urge to smoke, withdrawal, and anxiety
in the presence of a laboratory stressor.

The basic predictions were partially confirmed. Smoking helped manage urge to
smoke and withdrawal symptoms, but provided little benefit, if any, in managing levels

of anxiety. Although chewing gum did not reduce urge to smoke, it did seem to help

i
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manage withdrawal symptoms. Additionally, gum appeared to be more “anxiolytic” than

cigarette smoking in reducing anxiety.

Urge to smoke and withdrawal symptoms

Since smoking availability differed among the three groups, it was predicted that
groups would differ in urge to smoke at assessment points beyond baseline. As
predicted, smoking clearly helped manage thé urge to smoke. | Subjects with access to
smoking reported significantly fewer urges to smoke both pre- and post-stressor as
compared to the Gum and Control Groups, which did not have acces§ to smoking. Gum
provided no benefit in managing urge to smoke and was essentially no different than
having access to nothing at all.

Smoking also appeared to better manage withdrawal symptoms, whereas not
smoking was less helpful. We proposed that group differences in withdrawal symptoms
would be detected as smoking availability differed among groups. Not surprisingly,
subjects in the Smoke Group generally reported fewer withdrawal symptoms than
subjects without access to smoking. No groups significantly differed in symptoms if
withdrawal immediately following presentation of the stressor. This is not surprising
given that subjects in all conditions had just smoked 1 hour prior to Time 2 assessment.

However, as the withdrawal period lengthened, differences in withdrawal
symptoms among groups became more pronounced. At Time 3, just immediately prior to
the speaking task, the Smoke Group reported significantly lower withdrawal distress than
the Control Group. This is not surprising given that the Smoke Group had access to

smoking prior to the speaking task. Once the stressor had ended (Times 4-5), the Smoke

43



Group reported significantly lower withdrawal symptoms than those in the Gum Group,
which were significantly lower than withdrawal symptoms in the Control Group (See
Figure 2). Smoking did help reduce symptoms of withdrawal, which should come as no
surprise: continuation of smoking does not allow a chance for significant withdrawal
symptoms to develop. However, resﬁlts indicate that although not as effective in
alleviating withdrawal, chewing gum may help manage current symptoms of withdrawal
post-stressor.

These findings are generally consistent with recent studies conducted in our
laboratory. Several recent studies have shown that chewing gum helps reduce nicotine
withdrawal when é nicotine dependent person cannot smoke (Cohen, 1998; Cohen et al,
1997). Cohen (1998) recently demonstrated that when smokers were asked to chew gum,
they reported significantly less withdrawal as comparéd to times when they were not
allowed to chew gum. Additidnally, as the withdrawal period lengthened, differences
between the two experimental sessions (Gum and No-Gum) became more pronounced.
In a follow-up study, smokers with abcess to | gum waited longer to their first cigarette and
took fewer puffs than those without access to chewing gum (Cohen et al.‘, in press). The
resulté from the current study, coupled with previous research conducted in our
laboratory do not suggest that chewing gum will allow an individual to completely avoid
withdrawal, rather chewing gum may help manage withdrawal in times when smoking is

not permitted.
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Anxiety

In contrast to the “beneficial” effects smoking had on urge to smoke and
withdrawal, smoking was not as helpful with anxiety. Contrary to what smokers
generally report, smoking did not reduce levels of stress as measured by two separate
measures of anxiety (STAI-S, EAS-ANX). It was predicted that if smoking was truly
anxiolytic, subjects in the Smoke Group would report less anxiety than the other two
groups at all assessment point beyond baseline.

Findings from the STAI-S indicate that no groups differed in levels of anxiety
pre-stressor (Times 2-3). The anxiety levels in the Smoke Group were virtually no
different from anxiety in the groups without access to smoking (See Figure 3). These
results suggest that smoking in the presence of an immediate stressor is not stress-
reducing, as many smokers may believe.

Once the stressor had passed and the speaking task was over, the Smoke Group
reported significantly lower levels of anxiety as compared to the Control Group. What
was surprising, however, was that during the period following the stressor, the Smoke
and Gum Groups’ levels of anxiety appeared almost identical. Post-stressor, both the
Smoke and Gum Groups reported significantly lower levels of anxiety as compared to the
Control Group.

These findings indicate that in anticipation of a stressful situation (Times 2-3),
smoking is virtually no better at managing levels of anxiety than not smoking. If
smoking was truly anxiolytic, then the Smoke Group should have reported significantly
lower anxiety scores pre-stressor as compared to the other two groups. Similar levels of

anxiety among the three groups demonstrates that smoking is not stress-reducing in the
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presence of an immediate stressor. These findings suggest that smokers may be better off
in stressful situations delaying their next cigarette until the immediate stressor has passed.
At that point in time, smokers can reduce stress levels even without smoking. Chewing
gum may be as effective as smoking in reducing anxiety with none of the health risks
associated with smoking.

Findings from the EAS-ANX subscale are generally consistent with findings
based on the STAI-S: srhoking does not help alleviate anxious emotional states in
anticipation of a stressor. It was predicted that given the suggested anxiolytic properties
of smoking, the Smoke Group would report less anxiety as assessed by the EAS-ANX
than the Gum Group, which would report lower levels of anxiety compared to the Control
Group. Interestingly, upon immediate introduction of the stressor, the Smoke Group
reported significantly mghgg levels of anxiety as‘ compared to Control Group (See Figure
5).

Taken together, results based on the STAI-S and EAS-ANX demonstrate that not
only is smoking not helpful in alleviating anxious affect in anticipation of a stressful
situation, but that doing something other than smoking (e.g., chewing gum, nothing at all)
may be more anxiolytic than smoking in the presence of an imminent stressor. These
ﬁndings suggest that smoking itself is not inherently stress-ameliorating or anxiolytic;
rather, smoking may actually be stress-inducing. Smokers who are smoking to reduce
negative affect, particularly anxiety, may actually be doing themselves a disfavor by
smoking in stressful situations.

Findings based on EAS-ANX subscale may be more compelling than those from

the STAI-S. Although groups did not significantly differ in anxiety in anticipation of the
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stressor (Times 2-3) as measured by the STAI-S, group means were clearly in directions
similar to those found on the EAS-ANX, where subjects in the Smoke Group reported
higher levels of anxious emotion in the presence of an immediate stressor. It is possible
that the STAI-S and EAS-ANX measure different, yet related, aspects of state anxiety.
EAS-ANX assesses anxiousness, nervousness, and worry, whereas the STAI-S scale
measures these concepts, plus various other related concepts (e.g., confusion, indecision,
etc.). It is possible that the EAS-ANX provides a more direct measure of anxious
emotion as compared to the broader STAI-S scale, which may be ﬁlore of a composite
negative affect or blended a measure of general distress rather than a true measure of

anxiety.

Limitations and Clinical Implications

Although reséarchers went to great lengths to design a methodologically sound
study, caution should be used in interpreting these findings. Data from the current study
are based on self-report measures. Although confidentially was addressed and
emphasized, it is possible that the nature of the questionnaire items may have influenced
subjects’ responses. However, all subjects were informed that they could withdraw from
the study at any time without penalty. Thus, researchers feel that results of the current
study are generally based on accurate information. Secondly, the current study utilized a
public speaking task as the stressor. While this task may not be a perfect stressor for all
study participants, previous studies have used similar tasks with good results (al’ Absi et

al., 1997, Kassel & Shiffman, 1997).
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Additionally, the design of the current study did not ensure that all subjects
continue speaking for the entire three-minute speaking task. While we were primarily
interested in stress responses associated with the speaking task rather than the content or
length of the speeches themselves, it is possible that some subjects did not speak for the
entire three minute period, allowing some “escape” from anxiety...

Data from the current study were based on college students and thus, may not
generalize to other populations. It has been noted that university students exhibit
different smoking behavior as compared to their non-college peers, as educational level
has been linked to smoking behavior (National Institute on Drug Abuse, 1994).
Additionally, the mean number of cigarettes smoked in the current sample was 21.89
daily. The extent to which these findings apply to heavier, older smokers has yet to be
determined. Additionally, participants in this study reported chewing gum at least
occasionally; however, some people cannot or do not chew gum. In addition, chewing
gum use declines with age (O’Connor et al., 1993), thus generalizability of the beneficial
qualities of chewing gum in lieu of smoking has yet to be examined in other populations.
Conclusions drawn from this study are limited to smokers who can chew gum as an
alternative to smoking.

Finally, these results were based on smokers who were not trying to quit smoking.
It is possible that the observed results may be limited to smokers who believe that once
they leave a particular situation (e.g., a stressful situation), they will be able to resume
their normal smoking behaviors, and may not apply to those trying to quit smoking.
Future studies should examine the potential differences between abstaining volunteers

and those wishing to quit smoking.
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Despite the limitations noted above, results from the current study are worth
mentioning. The current study is a methodologically sound study which corrects for
some of the limitations of previous studies (i.e., Jarvik et al., 1989; Perkins et al., 1992b).
Specifically, the present study utilized a more ecologically valid and personalized
stressor, obtained subjective measurements of anxiety immediately after smoking and at
various points throughout the study and utilized multiple measurements of anxiety.

Data from the current study do not support the stress-ameliorating effects of
cigarette smoking in anticipation of stressful events. When smokers who normally
smoke in response to stress encounter a stressful situation, they often turn to an easily
accessible, well learned coping mechanism, smoking. However, if that particular coping

_mechanism is unavailable, coping and performance may adversely be affected. Perkins et
al. ( 1991) demonstrated that when smokers were exposed to a stressor in the absence of
smoking, diminished performance and greater distress were found. Results from the
current study, however, demonstrate that only those smokers who actually smoked
showed greater emotional distress. Although smoking appears to be better at reducing
urge to smoke and withdrawal symptoms as compared to not smoking, chewing gum
appears to be as good as smoking, if not better, at reducing feelings of anxiety, one of the
most frequently reported reasons for smoking. The current findings suggest that if
individuals have alternative means of coping with stressful situations rather than
smoking, exposure to stressful situations may not necessarily lead to greater distress.

Examination of the circumstances surrounding relapse (Pomerleau et al., 1978) as
well as retrospective analyses of factors related to craving (Myrsten, Elgerot, & Edgren,

1977) suggest that dysphoric states, specifically anxiety, frequently precede smoking.
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Previous research has documented that negative affect influences urge to smoke and both
are significant predictors of relapse (Doherty et al., 1995; Tiffany, 1990; Zinser et al.,
1992). Results from the current study suggest that if smokers are smoking to reduce
negative emotional states, such as anxiety, they are not achieving their goal. Smoking is
clearly not beneficial in terms of managing one’s anxiety in anticipation of stressful
events, and cannot be considered truly “anxiolytic.” Results from the current study
demonstrate that smoking in response to stressful situations may actually increase
smokers’ negative affect (levels of anxiety) rather than decrease it. If researchers can
convince smokers that not smoking in response to stress may actually be more anxiolytic
than smoking, relapse rates may not be so high. Chewing gum appears to be a viable
alternative to smoking in stressful situations, and may in fact be a better coping
mechanism in stressful situations. Identification of alternative means of coping with
stressful situations in lieu of cigarette smoking can reduce the number of smokers who
relapse and help teach smokers more effective ways of coping with stressful situations in
the absence of smoking.

Smokers retrospectively report that smoking reduces subjective distress and
increases feelings of calm and relaxation.. These perceived beneficial effects may be
important in reinforcing tobacco use. As long as smokers perceive the positive benefits
of smoking and view smoking as a valuable psychological resource, smokers will
continue to face pressure to resume smoking after cessation attempts. If cessation
interventions can dispel such myths and convince smokers of the false benefits of
smoking, smokers may begin to recognize that smoking is of no advantage to them and

be at less risk of relapse once the acute withdrawal effects of nicotine pass (West, 1993).
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The current study does not suggest that chewing gum is a perfect substitute for
smoking in times of stress. However, these results do demonstrate that chewing gum
may be an effective alternative to smoking during brief periods of abstinence, especially
in response to negative emotional states (i.e., stress and anxiety) and nicotine withdrawal.
Researchers have been encouraged to examine innovative approaches to smoking
cessation in attempts to reduce relapse rates. This study demonstrates that chewing gum
may be such an innovative tool to help smokers cope with stressful situations. The
current study, coupled with previous research, suggests that smoking does not better the
lives of smokers or help them cope better with life’s demands. Cessation interventions
must train the smoker to identify alternative behavioral tools in response to stress and

incorporate these tools into treatment programs.
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Psychosocial and Health Habits Questionnaire

Demographics

Your Age: Sex: (1) Male
2) Female

Are you currently in college? (1) Yes
2)  No

If yes, what is your class standing? (Check one answer only)

(1) Freshman 4) Senior
(2) Sophomore (5) Grad Student
3) Junior (6) Non-degree seeking

Which best describes your current marital status? (Check one answer only)

(D Single (Never Married) (4) Widowed

(2) Married (5) Separated

?3) Divorced (6) Co-habitating
@) Engaged

Which best describes your ethnic background? (Check one answer only)

(1) Caucasian (White) (5) __ Arab American
2) African American (6) Hispanic
3) Native American @) International - not US born
4) Asian American (8) Other:
Smoking Habits
At what age did you first begin to smoke? years old
At what age did you begin smoking regularly, (e.g., almost daily) years old

How long have you been a regular smoker?

(1) less than 6 months 3) 1-2 years
2) 6 months to 1 year 4) over 2 years
On average, how many cigarettes do you typically smoke each day? cigarettes
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How often do you smoke cigarettes? (Check one answer only)

(1) daily or almost daily C))] 1-3 times a month
2) 1-3 times a week 5) only on occasions
3) 4-5 times a week (6) never or almost never

Do you have a preferred brand of cigarettes?

(1) Yes If yes, please list:
2) _  No
Does it bother you to abstain from smoking for 12 hours (circle): (1) YES

2 _ NO
If YES, how bothered (please circle one):

EXTREMELY VERY MUCH MODERATELY SLIGHTLY

Do you use chewing tobacco, snuff, or other smokeless tobacco? (1) YES
2) __NO

When you are tense or stressed, do you tend to: (Check one answer only)

(1) smoke more?
(2) smoke less?
3) smoke about the same number of cigarettes?

When do you typically have your first cigarette of the day? (Check the 1 best answer)

(1) Assoon as I wake up in the morning

(2) __ With breakfast '

(3) At work or school in the morning (but not with a meal)
(4) _ Atlunch

(5 ___ Sometime during the afternoon

(6) At dinner

(7) At work or school in the afternoon (but not with a meal)
(8) _ Inthe evening (e.g., after dinner time, but before bedtime)
(9) ___ Other (please specify, )
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If you HAD to give up 1 cigarette, which would be the absolute hardest to give up?
(Check the 1 best answer)

(1) Assoon as I wake up in the morning

(2) __ With breakfast

(3) ___ At work or school in the morning (but not with a meal)
(4) __ Atlunch

(5) ___ Sometime during the afternoon

(6) ___ Atdinner

(7) At work or school in the afternoon (but not with a meal)
(8) __ Inthe evening (e.g., after dinner time, but before bedtime)
(9) __ Other (please specify, )

Please use the rating scale below for the following questions:

1 2 3 4 5 6 7

not at all somewhat very much

To what degree does smoking make you feel...

a) relaxed.........ccoooooiiiiii e 1 2 3 4 5 6
b) TETISE. .. .o 1 2 3 4 5 6
c) ENETZELIC. ......ovveeiiiiiie e 1 2 3 4 5 6
d) more sociable..................coccooiiiiii 1 2 3 4 5 6
€) more in control...............cc.ocoeeeerivieiciiennn, 1 2 3 4 5 6
f) better able to concentrate............................ 1 2 3 4 5 6
To what degree do you smoke...
2) when you are in a bad mood...................... 1 2 3 4 5 6
h) torelieve a craving...............cc.ccooeveveevvenenn, 1 2 3 4 5 6
i) to boost your mood....................ocooiiinnnnnn, 1 2 3 4 5 6
1) when you see someone else smoking............ 1 2 3 4 5 6
k) in social situations...............cc.coccoeeeeivienennns. 1 2 3 4 5 6
1) to increase your energy................ccoc.ooeneee. 1 2 3 4 5 6
m) more or less depending on the situation........ 1 2 3 4 5 6
n) justout of habit................ccccoviiiiinn, 1 2 3 4 5 6
0) because you enjoy the taste......................... 1 2 3 4 5 6
p) to help control your hunger.......................... 1 2 3 4 5 6
Q) to help combat a bad taste or bad breath....... 1 2 3 4 5 6
r) because you are bored..................c..coo 1 2 3 4 5 6
)] tohelp yourelax..........c.ccooooiviniinec, 1 2 3 4 5 6
t) because you are anxious....................coccueeen. 1 2 3 4 5 6
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Drinking Habits: Caffeine

On a typical day, how many cups of regular (caffeinated) coffee do you drink?
When you are tense or stressed, do you tend to: (Check one answer only)

(1) drink more caffeinated coffee?

(2) drink less caffeinated coffee?

3) drink about the same amount of caffeinated coffee?

On a typical day, how many cups of regular (caffeinated) soda do you drink?

When you are tense or stressed, do you tend to: (Check one answer only)

(D drink more caffeinated soda?
(2) drink less caffeinated soda?
3) drink about the same amount of caffeinated soda?

On a typical day, how many cups of regular (caffeinated) tea do you drink?

When you are tense or stressed, do you tend to: (Check one answer only)

(D drink more caffeinated tea?
2) drink less caffeinated tea?
3) drink about the same amount of caffeinated tea?

Does it bother you to abstain from drinking caffeinated beverages for 12 hours? (circle)
(1) YES
2)____NO
If YES, how bothered (please circle one):

EXTREMELY VERY MUCH MODERATELY SLIGHTLY

Drinking Habits: Alcohol

Do you currently drink alcohol? (D) Yes
2 No

How many beers do you have...

a) on an average day?
b) in a typical week?
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How many other drinks (including wine [5 oz. Glasses] mixed drinks [ 1 oz alcohol], etc.)
do you have...

a) on an average day?
b) in a typical week?

If you do drink alcohol, please record the total number of drinks you typically drink...

a) drinks on an average day
b) drinks in an average week:

How often do you drink alcohol? (Check one answer only)

@) daily or almost daily 4 1-3 times a month

2) 1-3 times a week &) only on occasions

3) 4-5 times a week ) never or almost never
At what age did you first begin drinking alcohol? years old

When you are tense or stressed, do you tend to: (Check one answer only)
1) drink more alcohol?
) drink less alcohol?
3) drink about the same amount of alcohol?

When do you typically have your first drink of the day? (Check the 1 best answer)

(1) Assoon as I wake up in the morning

(2) __ With breakfast

(3) At work or school in the morning (but not with a meal)
(4) __ Atlunch

(5) __ Sometime during the afternoon

(6) At dinner

(7) ____ At work or school in the afternoon (but not with a meal)
(8) ___ Inthe evening (e.g., after dinner time, but before bedtime)
(9) ____ Other (please specify, )
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If you HAD to give up 1 drink, which would be the absolute hardest to give up? (Check
the 1 best answer)

(1) ___ As soon as I wake up in the morning

(2) _ With breakfast

(3) At work or school in the morning (but not with a meal)
(4) __ Atlunch

(5) ___ Sometime during the afternoon

(6) At dinner

(7) At work or school in the afternoon (but not with a meal)
(8) __ Inthe evening (e.g., after dinner time, but before bedtime)
(9) ___ Other (please specify, )

Please use the rating scale below for the following questions:

1 2 3 4 5 6 7
not at all somewhat very much

To what degree does alcohol make you feel...

a) relaxed... ... 1 2 3 4 5 6 7
b) TETISE....eeiei ettt 1 2 3 4 5 6 7
c) ENETZELIC. ....eoviiiceiieice e 1 2 3 4 5 6 17
d) more SOciable..............cocoeiiiiiieiin e 1 2 3 4 5 6 7
e) more in control.............cc.ocooveiieiieiieee 1 2 3 4 5 6 17
) better able to concentrate............................. 1 2 3 4 5 6 17
To what degree do you drink alcohol...
g) when you are in a bad mood........................ 1 2 3 4 5 6 17
h) to relieve a craving..............ccocoooenicnn 1 2 3 4 5 6 17
1) to boost your mood..............ccooeiiiiiiin 1 2 3 4 5 6 17
i) when you see someone else drinking it.......... 1 2 3 4 5 6 17
k) in social situations..............cococeeeireni e, 1 2 3 4 5 6 17
1) to InCrease your energy.............ccooooveevenneene. 1 2 3 4 5 6 17
m) more or less depending on the situation......... 1 2 3 4 5 6 17
n) just out of habit............ccoooiiiiiis 1 2 3 4 5 6 7
0) because you enjoy thetaste...............cccoc...... 1 2 3 4 5 6 17
p) to help control your hunger............................ 1 2 3 4 5 6 17
qQ) to help combat a bad taste or bad breath........ 1 2 3 4 5 6 7
r) because you are bored................cocooeiennn. 1 2 3 4 5 6 17
S) tohelp yourelax...........c..ooooiiiiiiii 1 2 3 4 5 6 17
t) because you are anxious..............cccoceevevereenn 1 23 4 5 6 7

70



Chewing Gum

On average, how many pieces of gum do you typically chew each day: pieces

How often do you chew gum? (Check one answer only)

(1) daily or almost daily 4) 1-3 times a month
(2) 1-3 times a week (5) only on occasions
3) 4-5 times a week (6) never or almost never

Do you have a preferred brand of gum?

(1) Yes If yes, please list:
(2) No

When you are tense or stressed, do you tend to: (Check one answer only)

(1) chew more gum?
(2) chew less gum?
(3) chew about the same amount of gum?

When do you typically have your first piece of gum of the day? (Choose the 1 best
answer)

(1) Assoon as I wake up in the morning

(2) _ With breakfast

(3) At work or school in the morning (but not with a meal)
(4)  Atlunch

(5) __  Sometime during the afternoon

(6) At dinner

(7) ___ At work or school in the afternoon (but not with a meal)
(8) ___ Inthe evening (e.g., after dinner time, but before bedtime)
(9) __ Other (please specify, )

If you HAD to give up 1 piece of gum, which would be the absolute hardest to give up?
(Choose the 1 best answer)

(1) Assoon as I wake up in the morning

(2) _ With breakfast

(3) At work or school in the morning (but not with a meal)
(4) __ Atlunch

(5 ___ Sometime during the afternoon

(6) __ Atdinner

(7) ____ At work or school in the afternoon (but not with a meal)
(8) __ Inthe evening (e.g., after dinner time, but before bedtime)
(9) __ Other (please specify, )
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Please use the rating scale below for the following questions:

1 2 3 4 5 6 7
not at all somewhat very much

To what degree does gum make you feel...

a) relaxed............cocoeeiiiie e 1 2 3 4 5 6 1
D) HEIISE... oo 1 2 3 4 5 6 17
c) ENETZELIC. ... 1 2 3 4 5 6 1
d) more sociable.............c.ocooooiiiiii 1 2 3 4 5 6 1
e) more in CONtrol..............c.ooeeveiievieiiicien, 1 2 3 4 5 6 17
) better able to concentrate........................... 1 2 3 4 5 6 7
To what degree do you chew gum...
g) when you are in a bad mood......................... 1 2 3 4 5 6 7
h) to relieve a craving................ocoooceeeevicinenenes 1 2 3 4 5 6 7
i) to boost your mood...............coooiieiiiinnnn 1 2 3 4 5 6 17
j) when you see someone else chewing it........... 1 2 3 4 5 6 7
k) in social situations............c.ccccoecinivnicneine. 1 2 3 4 5 6 17
1) to Increase your energy...........ccccocoeveevenvnnnn. 1 2 3 4 5 6 17
m) more or less depending on the situation......... 1 2 3 4 S5 6 7
n) just out of habit............ccocooiiiiiii, 1 2 3 4 5 6 7
0) because you enjoy the taste.......................... 1 2 3 4 5 6 7
P) to help control your hunger........................ 1 2 3 4 5 6 17
qQ) to help combat a bad taste or bad breath....... 1 2 3 4 5 6 7
1) because you are bored................cc..cooeinnn. 1 2 3 4 5 6 17
s) tohelp yourelax...........cccoooooviiiiiiii 1 2 3 4 5 6 17
t) because you are anxious.................cc.coevennn. 1 2 3 4 5 6 17
Medical Information

Please indicate whether or not you have had medical problems in the following areas:

a) Cardiovascular (heart) _ Yes ___No
b) Respiratory (lung) _ Yes ____No
c) Gastrointestinal (stomach) _ Yes ____No
d) Ulcers _ Yes ____No
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€) Jaw tension/soreness Yes No

) Cavities _ Yes ____No
2) Gum disease __Yes ____No
h) Cold sores _ Yes ___No
i) Mouth ulcers _ Yes ~__No
j) Excessive sore throat _ Yes ____No
k) Cancer _ Yes ____No
1) Other _ Yes ____No
(if yes, please specify: )

Have you ever received treatment for any of the following?

a) Nervousness or anxiety _ Yes __No
b) Depression __ Yes ___No
c) Alcohol abuse __Yes ____No
d) Drug abuse _ Yes ___No
e) Eating disorder _ Yes ____No
) Other _ Yes ___No
(if yes, please specify: )

Are you currently taking any medication (circle): YES NO
If YES, what are you taking?

How would you rate your general health during the past 6 months?

) Excellent @) Fair
(2) Very good (5 Poor
3) Good

Please answer the following items:

a) I never smoke marijuana. __ _True __ False
b) I occasionally smoke marijuana. _ _True _ False
c) Ifrequently smoke marijuana. _ True __ False
d) I never use illegal drugs (other than marijuana). ___True _ False
e) I occasionally use illegal drugs (other than marijuana). = True @~ False
f) I frequently use illegal drugs (other than marijuana). _ True  False
g) Inever engage in excessive use of prescriptiondrugs. = True ~ False
h) T occasionally engage in excessive use of __True _ False
prescription drugs.
1) I frequently engage in excessive use _ True _ False

of prescription drugs.
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Table 1

Timeline of Procedure and Activities

Time of procedure

Activity

Introduction

Time 1

Rest

Time 2 Free access to
smoking, gum,
or nothing

Prepare Free access to

for smoking, gum,

Speech or nothing

Subjects welcomed to the lab, project

described, consent form signed.

Subjects smoke 1 mandatory cigarette.
Complete Time 1 (baseline) measures:
demographics, smoking history, mood, fear
of public speaking, urge to smoke (QSU)
withdrawal symptoms (NAS), and anxiety
(STAI-S, EAS-ANX) - 45 min.

Rest period - 15 min.

Instructions for speaking task given.

Smoke, chew gum, or do nothing depending
on group assignment.

Complete Time 2 measures (QSU, NAS,
STAI-S, EAS-ANX)).

Mentally prepare for speech — 2 min.
Smoke, chew gum, or do nothing depending

on group assignment.

(Table 1 continues)
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Time of procedure

Activity

Time 3 Free access to

smoking, gum,

or nothing
Speech NO smoking/gum
Time 4 Free access to

smoking, gum,

or nothing

Rest Free access to
smoking, gum,

or nothing
Time 5 Free access to

smoking, gum,

or nothing

Debriefing

Complete Time 3 measures (QSU, NAS,
STAI-S, EAS-ANX).
Smoke, chew gum, or do nothing depending

on group assignment.

Give 3 minute speech.

Complete Time 4 measures (QSU, NAS,
STAI-S, EAS-ANX).
Smoke, chew gum, or do nothing depending

on group assignment.

10 min. rest.
Smoke, chew gum, or do nothing depending

on group assignment.

Complete Time 5 measures (QSU, NAS,
STAI-S, EAS-ANX).
Smoke, chew gum, or do nothing depending

on group assignment.
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Table 2

Subject Characteristics and Demographics

Subject Characteristics Group
Sample Smoke Gum Control

Gender

Male 27 9 9 9

Female 18 6 6 6
Age

Mean 23.36 25.20 23.67 21.20

SD 6.59 8.81 6.10 3.61

Range (18-47) (18-47) (19-39) (18-32)
# Cigarettes Daily

Mean 21.89 22.87 20.67 22.13

SD 493 5.67 4.01 5.04

Range (16-35) (16-35) (16-30) (16-35)
FTND Score

Mean 4.67 473 433 493

SD 2.28 2.66 2.06 2.19

Range (1-9) (1-9) (1-8) (1-8)
STAI-S

Mean 33.73 32.33 32.27 36.60

SD 8.80 8.80 6.78 10.33

Range (20-52) (22-52) (20-42) (20-50)
STAIL-T

Mean 38.71 40.07 35.87 40.20

SD 11.01 11.33 10.11 11.72

Range (21-69) (22.68) (22-62) (21-69)
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Subject Characteristics Group
Sample Smoke Gum Control
IDD
Mean 10.02 9.80 10.07 10.20
SD 7.64 8.87 6.87 7.59
Range (0-37) (2-37) (0-25) (0-24)
AAS
Mean 38.69 38.93 42 .80 34.33
SD 11.98 13.55 8.71 12.37
Range (12-59) (12-57) (26-52) (14-59)

Note. FTND = Fagerstrom Test for Nicotine Dependence. STAI-S = State-Trait Anxiety
Inventory-State. STAI-T = State-Trait Anxiety Inventory-Trait. IDD = Inventory to
Diagnose Depression. AAS = Audience Anxiousness Scale.
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Table 3

Correlation Matrix Among Dependent Variables at Baseline

QSU NAS STAI-S EAS-ANX
QSU 1.00 AT9%* S505%* ATTH*
.001 .000 .001
N=45 N=45 N=45 N=45
NAS 1.00 498** 421 %*
.001 .004
N=45 N=45 N=45
STAI-S 1.00 S552%*
.000
N=45 N=45
EAS-ANX 1.00
N=45

Note. ** is significant at the 0.01 level (2-tailed). QSU = Questionnaire of Smoking
Urges. NAS = Nicotine Abstinence Scale. STAI-S = State-Trait Anxiety Inventory-
State. EAS-ANX = Emotion Assessment Scale Anxiety Subscale.
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