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Introduction 

There have been an increasing number of scientific studies that 

have implicated tobacco consumption as a significant contributing 

factor in many modern day chronic diseases. In fact, the 1979 Report 

of the Surgeon General on Smoking and Health summarized over 30,000 

articles and concluded that the overall mortality ratio for all 

current male smokers, irrespective of the amount of tobacco consumed, 

is approximately 1. 7 (70% excess) compared to nonsmokers (USPHS, 

1979). It was also found that this ratio increases with overall 

intake. Thus, the earlier one starts smoking, the longer one smokes, 

the deeper one inhales, and/or the higher the tar and nicotine of the 

cigarette one smokes all lead to even higher mortality ratios. This 

report estimated that a 30 to 35 year old, two-pack-a-day smoker has a 

life expectancy 8 to 9 years shorter than a similarly aged nonsmoker. 

The leading causes of excess mortality among cigarette smokers 

are chronic heart disease, lung cancer, and chronic obstructive lung 

disease. For example, tobacco smoking is now considered to be one of 

the three major risk factors for heart attack in adult men and women, 

along with elevated plasma cholesterol and hypertension. (Meyer, 

Nash, McAlister, Maccobey, Farquhar, 1980). The 1979 Surgeon 

General's Report reported that mortality ratios for chronic heart 

disease in smokers have been found to range from 1.3 to 2.03. The 

data on lung cancer is equally frightening. Further, there also 

appears to be a strong relationship between smoking and cancer of 

1 
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the larynx, oral cavity, esophagus, urinary bladder, kidney, and 

pancreas. The mortality ratios for all cancers are about twice as 

high for smokers than for nonsmokers. Finally, the mortality. ratios 

of smokers for chronic obstructive lung disease was estimated to be 

about 2. 85. It is now well establi.shed that smoking impairs pulmonary 

clearance, ciliary function, and macrophage activity. 

The data on morbidity due to smoking parallel that of mortality 

(USPHS, 1979). In general, both male and female cigarette smokers and 

ex-smokers rep~rt more chronic diseases than nonsmokers . These 

diseases include, but are not limited to, chronic bronchitis and 

emphysema, chronic sinusitis, peptic ulcer disease and 

arteriosclerotic heart disease. There also appears to be a. dose· 

dependent relationship, such that the more tobacco one consumes, the 

greater the chances of illness and disability. In short, the more one 

smokes, the greater the risk of premature death and chronic i1lness. 

All in all, the magnitude of the health consequences of cigarette 

smoking is ovenihelming. Considering all diseases, it has been 

estimated that over 300,000 Americans will die prematurely each year 
"'° 

because of smoking (Pollin, 1977). The elimination of tobacco smoking 

in America would likely lead to an estimated one-third fewer middle 

age (35-39) male deaths, 85% fewer chronic obstructive pulmonary 

disease deaths, one-third fewer cardiovascular disease deaths, 50% 

fewer deaths from cancer of the bladder, and 90% fewer deaths from 

cancer of the trachea and lungs (Pollin, 1977). Although the excess 

personal suffering caused by cigarette smoking is staggering, the 
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corresponding economic impact is equally as high. Luce (1977) 

estimated that smoking causes an estimated loss of 26 billion dollars 

per year. This accounts for about 11.3% of the economic cost of all 

disease. 

Despite the wealth of data documenting its multiple adverse 

health consequences, smoking remains one of the most popular and 

persistent habits of our time. Over 54 million people in America are 

still smoking (USPHS, 1979), even though tobacco smoking is clearly 

one of the mos.t preventable sources of illness in our society today. 

Given this state of affairs, there has been a proliferation of 

research aimed at assessing the efficacy of various prevention and 

cessation programs. 

Despite the wealth of research on cessation programs,. there has 

generally been a lack of success in stopping tobacco smoking (Hunt & 

Matarazzo, 1973; Bernstein & McAlister, 1976; McFall, 1978; 

Leventhal & Cleary, 1980). Thus, although a wide variety of treatment 

strategies have achieved significant short-term reductions in smoking 

rate, success and maintenance of positive treatment effects on .a 

long-term basis has been exceedingly rare. Hunt et al. (1973) 

assessed relapse rates of 87 studies and found a curve similar to the 

"extinction" or "forgetting" curves typically noted in the learning 

literature. In essence, the majority of reformed smokers quickly 

resume the smoking habit, with only a small proportion of the new 

nonsmokers remaining abstinent permanently. Prevention approaches have 

been equally discouraging. Large scale intervention programs in both 

the schools and community appear to produce marginal effects when used 

as the only source of intervention (Thompson, 1978). 
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Given that prevention and cessation approaches have exhibited 

marginal results, new directions appear warranted. A different way of 

conceptualizing the smoking literature would be to analyze the 

developmental sequence of the smoking habit (cf. Lichtenstein & Brown, 

1980; Leventhal & Cleary, 1980). Once developmental sequences were 

established, they could then be used to direct future research. 

Logically, it appears that the average smoker first starts smoking, 

then continues smoking, next attempts to quit smoking, and then 

resumes smoking. 

The following sections will use this conceptual format to review 

the various research strategies employed to prevent or stop tobacco 

smoking. It will be argued herein that the majority of research has 

been directed towards persuading the public not to smoke or helping 

smokers quit, and that comparatively little attention has been devoted 

to helping smokers avoid relapse once they quit. Following this 

review, a maintenance program, relapse prevention training, will be 

proposed and tested. 

Starting and continuing smoking 

Programs that have attempted to prevent individuals from starting 

or continuing smoking usually try to convince people of the benefits 

of not smoking. The basic assumption appears to be that the 

repetition of anti-smoking messages will attract attention, lead to 

its learning, change attitudes, and ultimately change behavior. The 

general hope is that this approach will reach a larger number of 
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individuals and, thus, be a more cost-effective means of preventing 

and/or reducing smoking. 

Some modest support for the efficacy of this communications model 

can be found by comparing the per capita consumption of cigarettes 

over the last 20 years with periods of increased publicity concerning 

the health hazards of smoking (cf. Warner, 1979). Figure 1 shows the 

Insert Figure 1 about here 

annual consumption of cigarettes per person, aged 18 years and over, 

between 1963 and 1977. The first drop in consumption was in 1964 when 

the initial report of the Advisory Committee to the Surgeon General 

was made public. The second major drop in consumption coincides with 

the 1967 Federal Communications Commission's decision that 

broadcasting stations carrying cigarette commercials must also devote 

a significant amount of time to anti-smoking messages. Finally, the 

gradual rise in consumption starting at 1970 coincides with the 

elimination of anti-smoking messages from prime viewing hours. These 

data can obviously be criticized on many grounds (Peto, 1974; USPHS, 

1979). They do, however, provide at least suggestive evidence for the 

possible usefulness of a multimedia, mass communications approach. 

The efficacy of this public health, communication approach has 

also been tested in three other areas. These are: (1) in the 
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over, 1963-1977. 
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schools, (2) in small scale communication experiments, and (3) in the 

community. 

Anti-smoking programs. These studies are of special interest 

because they are primarily geared toward preventing the initiation of 

smoking. This procedure may ultimately prove to be the most 

cost-effective means of smoking deterrence since risk prevention may 

prove more effective than risk reduction (Leventhal, 1973). Reviews 

by Merki, Creswell, Stone, Huffman, and Newman (1968), Thompson 

(1978), and Green (1979) suggest that anti-smoking programs in the 

schools vary tremendously in terms of experimental design, program 

content, mode of presentation, degree of student participation, and 

outcome measures. The general finding has been that these programs 

are successful in teaching students about the hazards of smoking 

(Rabinowitz & Zimmerli, 1974), but have marginal influence in terms of 

changing actual behavior patterns (Milne, Marshall-Mies, & Colman, 

1975). It appears that anti-smoking programs in the schools 

successfully reduce or delay the initiation of smoking by only about 

5-10% (Leventhal & Cleary, 1980). These outcomes are clearly small in 

magnitude and have led some investigators (e.g., Thompson, 1978) to 

conclude that school programs are not effective. 

The recent work of Evans, Roselle, Mittelmark, Hansen, Bane, and 

Havis (1978), however, has yielded more promising results. This 

project was designed to investigate the effectiveness of health films 

with inoculations-against-social-pressures-to-smoke messages. Initial 

results have indicated that such messages may be effective with some 

students in deterring the onset of addicted smoking. 
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Small scale anti-smoking· communication.studies. Small scale 

studies designed to change health attitudes and behavior have 

generally examined two kinds of message content: (a) information that 

is fear arousing and (b) information that induces a sense of personal 

vulnerability to the illness threat. In general, it has been found 

that vivid threat messages are capable of generating strong attitudes 

and intentions .to stop smoking but that these feelings are temporary 

and do not necessarily lead to actual changes in behavior. Greater 

changes in behavior are possible, however, if the message is presented 

with specific action plans. For example, Leventhal (1974) found that 

subjects who received instructions on how to reduce or control their 

smoking habit along with a high fear or low fear message showed 

significantly reduced smoking at 3 months follow-up as compared to the 

uninstructed groups who received the fear message only. 

Anti-smoking programs in the Community. One of the most dramatic 

community studies was Ryan's (1973) report of the cold turkey project 

in Greenfield, Iowa. In conjunction with the filming of the movie 

Cold Turkey, the Greenfield City Council declared August 8, 1969 "Cold 

Turkey Day" and had smokers sign pledges to quit smoking, advertised 

the dangers of smoking and the benefits of quitting, installed no 

smoking signs, removed all tobacco from stores, and had a 30-day 

follow-up party honoring the reformed smokers. Unfortunately, Ryan's 

analysis of the project revealed that only 3.9% of the active female 

and 14.2% of the active male smokers were keeping their nonsmoking 

pledge at a 7-month follow-up. 
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Perhaps the largest couununity study to date is the Stanford Heart 

Disease Prevention Program (Meyers, Nash, McAlister, Maccoby, & 

Farquhar, 1980). This study assessed the effects of mass 

communication on heart disease risk factors (including smoking) in 

three separate · communities. One community received a mass media 

campaign about heart disease risk factors consisting of radio and 

television spots, newspaper columns, billboards, bus posters, and 

printed materials sent by mail. Another conununity received the same 

mass media campaign plus face-to-face instruction for selected 

high-risk individuals. The third community served as a control. At 

the 2-year follow-up, there was a 17% reduction from baseline in the 

mass media plus face-to-face instruction community, only a 5% 

reduction in the media-only community, and a 12% increase in the 

control community. These data suggest that mass media communication 

is probably of little value in and of itself, but may serve as an 

important adjunct to other interventions. 

Another recent study by Kornitzer, DeBacker, Dramaix, and Thilly 

(1980) investigated the success of a health program on high-risk male 

factory workers. A total of thirty factories and 16,222 workers were 

studied. At follow-up, 18.7% of the high-risk subjects who received a 

media intervention had quit smoking compared to a 12.2% quit rate of 

the high-risk controls who did not receive the intervention. There 

was no difference between the mass media intervention group and the 

control group for randomly sampled subjects who were not at high-risk. 
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Stopping Smoking 

A wide diversity of methods has been developed to help people 

stop smoking and a wealth of research data is now available. Reviews 

by Bernste.in and McAlister (1976), Lichtenstein and Danaher (1976), 

McFall (1978), Pechacek (1979), Bernstein and Glasgow (1979), and 

Leventhal and Cleary (1980) have provided excellent critical 

evaluations of .the plethora of methods used. These reviews all have 

come to the same conclusion; that virtually all smoking cessation 

methods produce marginal effects. 

McAlister(1976): 

To quote Bernstein and 

" .•••• Almost any intervention can be effective in 

eliminating or drastically reducing smoking behavior ••. (but) 

these changes tend to be relatively short-lived; data from 

the vast majority of smoking modification research have 

presented an all-too-familiar pattern of immediate and 

drastic reduction in ciga.rette consumption by most subjects 

exposed to nearly any treatment, followed by relapse to or 

near pretreatment rates in 75-80% of the cases within a 

twelve month period" (p. 89-90). 

Drugs. Although research continues to suggest that there are 

pharmacological underpinnings of smoking (Jarvik, 1977; Schachter, 

Silverstein, Kozlowski, Perlick, Herman, Liebling, 1977; Gilbert, 

1979), treatment studies utilizing chemical interventions have 

generally yielded disappointing results. 
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Since most researchers now believe that nicotine is the major 

reinforcing pharmacological agent in tobacco smoke (Jarvik, 1977), 

studies have administered nicotine directly, given drugs that mimic 

the effects of nicotine, or given drugs that minimize withdrawal. 

Nicotine administered directly has been shown to reduce, but not 

eliminate, smoking behavior (Jarvik, Glick, & Nahamura, 1977; Jarvik, 

1977). Research with Lobiline, a widely tested nicotine mimetic, has 

found it to be no more effective than an appropriate placebo (Davidson 

& Rosen, 1972). A nicotine-bearing chewing gum has also been 

developed and tested as a smoking cessation aid. Initial data was 

promising in terms of the control of withdrawal symptoms (Schneider, 

Popek, Jarvik, & Gritz, 1977), but disappointing in terms of overall 

success rates (Russell, Wilson, Feyerabend, & Cole, 1976). The use of 

other drugs to control withdrawal symptoms has not proven to be 

effective beyond placebo effects (Schwartz & Dubilzky, 1968). 

Hypnosis. Katz (1980) recently reviewed the literature on 

hypnosis and smoking. Although there have been claims of high success 

rates with hypnosis (e.g., Spiegel, 1970), there are virtually no well 

controlled research studies documenting its efficacy over other forms 

of treatment (Lichtenstein & Danaher, 1976). Indeed, most studies 

have been uncontrolled multiple case reports subject to a large number 

of methodological flaws. Further, even if cause-effect data were 

available, the hypnosis treatment package is so complex and varied 

that it would be difficult to separate the role of a hypnotic 

suggestion from that of other techniques incorporated in the procedure 

(Bernstein & Glasgow, 1979). 
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Self-Control Strategies. The three self-control strategies which 

have received the most attention are self-monitoring, stimulus 

control, and contingency contracting. These techniques, which are 

derived from social learning theory, attempt to either provide the 

subject with an awareness of the target behavior and controlling 

stimuli,· or give the subject the appropriate self-management skills, 

or both. Data·on the effectiveness of these approaches have been only 

moderately encouraging. 

Almost all self-control strategies utilize some form of 

self-monitoring. Self-monitoring has traditionally been considered as 

an assessment strategy not capable of producing behavior change. 

However, a few studies have found that monitoring cigarette 

consumption can produce short-term reductions under some conditions 

(Karoly & Doyle, 1975; Leventhal & Avis, 1976; McFall, 1970). A 

frequently cited study on the reactive effects of self-monitoring 

cigarette consumption was conducted by McFall (1970). In this study, 

college students either monitored the number of cigarettes they smoked 

in class or the number of times they considered smoking but did not 

smoke. Students who monitored the number of cigarettes smoked 

significantly increased their rate of smoking, whereas students who 

monitored resisted urges showed a nonsignificant decrease in their 

smoking rate. However, both groups exhibited a mean decrease in the 

length of time spent smoking. This study suggests that 

self-rnoni toring of cigarette consumption may in fact induce some 

change, and that the direction of change is dependent in part on the 

type of self-monitoring employed. 
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Stimulus control programs have attemp-ted to reduce the strength 

of smoking related stimuli by gradually eliminating smoking from an 

increasing number of stimulus situations or by making time intervals 

the only controlling cues (Berns·tein & McAlister, 1976). Using these 

techniques, most subjects can reduce consumption to 10-12 cigarettes 

per day, but have difficulty reducing beyond that point (Flaxman, 

1978). 

Contingency contracting involves the depositing of money for 

later payment depending upon the attainment of specified goals. This 

technique has produced reasonably good results. For example, Winett 

(1973) reported that 50% of the subjects in the contract condition 

were abstinent at 6 months follow-up as compared to only 23.5% of the 

subjects in the noncontract condition. Likewise, Elliot and Tighe 

(1968) reported an 84% abstinence rate at program termination, and a 

36% abstinence rate 15-17 months after treatment. Although these 

studies are. encouraging, the actual effects of contracting are often 

difficult to determine because treatment also frequently involves 

pledges, stimulus control techniques, and group support. 

Aversion Strategies. Aversion strategies can be grouped 

according to the type of stimulus used: electric shock, imaginal 

stimuli (covert sensitization), and tobacco smoke itself. In general, 

it appears that the success rates of aversion strategies vary markedly 

according to the stimulus used. 

The literature on contingent electric shock has been mostly 

negative, leading early investigators to postulate that humans are too 
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capable of discriminating between shock and no shock situation for 

laboratory administered electric shock to be effective (USPHS, 1979). 

The literature on the use of imaginal stimuli has also been negative. 

Covert sensitization, the pairing of aversive images with smoking, has 

failed to produce either long-term abstinence or short-term 

superiority over controls (Sipich, Russell, & Tobias, 1974; O'Brien, & 

Dickerson, 1977). 

Although the results have been quite variable, cigarette smoke 

has proven to be the most effective aversive stimulus (Danaher, 1977). 

Several variations of this approach have been used: satiation prior to 

abstinence, experimenter-controlled, warm, smokey air which is blown 

into the subject's face, or rapid smoking. 

Satiation usually requires the participants to smoke 2 to 3 times 

their usual amount for a couple of days before quitting cold turkey. 

Research with satiation has produced promising short-term results (63% 

abstinence after 4 months) but poor long-term effects 

(Lando & Davidson, 1975). Studies that have combined satiation with 

extensive self-control procedures have been more positive 

(Lando, 1977), suggesting that satiation might be best used in 

conjunction with other techniques rather than as the primary 

treatment. 

Blowing artificially-produced, warm, stale smoke into the smokers 

face appears to be most effective when combined with rapid smoking. 

For example, Schmahl, Lichtenstein, and Harris (1972) had subjects 

inhale cigarette smoke every 6 seconds while having warm, stale smoke 
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blown into their faces. This procedure produced 100% abstinence at 

the end of the program and 57% abstinence at the 6th month follow-up. 

However, further research revealed that the rapid smoking control 

condition was as effective as the combined procedure. Thus, many 

investigators have abandoned the cumbersome warm, smoky air technique 

in favor of the more easily administered rapid smoking technique. 

The rapid _smoking technique is believed by some to be the most 

effective single treatment option available today (Danaher, 1977). 

Indeed, a follow-up. report on a selected number of rapid smoking 

studies by Lichtenstein and Penner (1975) revealed that 36-47% of the 

subjects cont.acted were abstinent 2 to 6 years after treatment. 

Unfortunately, the results across all studies have been more variable 

and less impressive. Danaher (1977) found that the average abstinence 

rate of all rapid smoking studies was approximately 30% at 6 months 

follow-up. He noted that the less impressive results may have been 

due to departures from the original procedures. 

There are other drawbacks to the rapid smoking procedure which 

limit its usefulness for all populations. This procedure intensifies 

the naturally harmful effects of smoking by ·increasing the level of 

nicotine and carbon monoxide in the blood (Lichtenstein and Glasgow, 

1979). Although recent research has suggested that the effects 0£ 

rapid smoking on healthy subjects are not serious (Hall, Sachs, & 

Hall, 1979), more research is needed. At the very least, adequate 

medical screening should be required for each subject. 
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Nicotine Fading. The nicotine fading or brand fading procedure 

involves the self-monitoring of cigarette consumption on a daily 

basis, the progressive reduction of the nicotine content of the 

cigarette brand smoked, and a contract to quit smoking (Foxx and 

Brown, 1979). It is hoped that the gradual reduction of nicotine 

intake will lessen withdrawal symptoms when the smoker quits, thus 

increasing the chances of successful abstinence. 

To date, research with this technique has been hampered by the 

controversy surrounding the use of low tar, low nicotine cigarettes. 

Considerable research on nicotine regulation has lent support to the 

argument that changing to low tar, low nicotine cigarettes will lead 

to titration and increase, not ~ecrease, health risk (Frith, 1971; 

Goldfarb, Gritz, Jarvik, & Stolerman, 1976; Russell, Wilson, Patel, 

Cole, & Feyerabend, 1973; Schachter, et al. 1977). However, Prue, 

Kraphl, and Martin (1981) have argued that the results of the nicotine 

regulation research are related to a number of methodological 

characteristics which limit the generalizability of this research to 

more practical applications. These £actors include: short evaluation 

periods, abrupt changes in experimental nicotine levels, 

between-subject designs, inappropriate statistical analyses, and the 

failure to consider experimental manipulations, such as instructions 

to not compensate, that would decrease the likelihood of nicotine 

regulation. In fact, there is a growing body of literature which now 

suggests that smokers can successfully change to low tar, low nicotine 

cigarettes without significant increases in intake (Cherry & 

Forbes, 1972; Freedman & Fletcher, 1976; .Jaffe, Kanzler, Cohen & 
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Kaplan, 1978; Russell, Wilson, Patel, Cole, & Feyerabend 1973; Prue, 

Kraphl, & Martin, 1981). 

To date, there is one group outcome study which has assessed the 

effectiveness of nicotine fading as a smoking cessation method (Foxx & 

Brown, 1979). this study compared the effectiveness of four group 

treatment approaches: (1) a nicotine fading procedure, (2) a 

self-monitoring procedure, (3) a combined nicotine fading/self-

monitoring procedure, and (4) a modified American Cancer Society Stop 

Smoking Program. At 18 month follow-up, the nicotine fading/self-

monitoring group was most successful in that 40% of the subjects were 

totally abstinent. Further, the 60% who had not quit were smoking 

cigarettes lower in tar and nicotine than their baseline levels. 

These subjects indicated nicotine and tar reductions from baseline of 

61% and 70%, respectively. Unfortunately, these authors made no 

attempt to measure other indicants of health risk, such as poisonous 

gas consumption and topography measures to assess for compensatory 

changes in smoking behavior. 

The issue of compensation was addressed in part by Prue, Krapfl, 

and Martin (1981) who monitored changes in carbon monoxide levels, 

thiocynat.e levels, and smoking rate on single subjects who were using 

the nicotine fading procedure. They found that the majority of 

smokers exhibited decrease.s, not increases, on the measures of smoking 

during treatment and at follow-up. These data suggest that gradual 

reductions in nicotine levels can be accomplished in treatment without 

compensatory increases in smoking behavior. As such, the nicotine 
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fading may also be used to help smokers reduce the health risk of 

smoking without actually quitting smoking. The fact that significant 

reductions in smoking intake can be maintained over time supports the 

concept of controlled smoking (Frederiksen, 1979). 

Although more research is needed, the nicotine fading procedure 

appears to be a promising, nonaversive, easy to administer treatment 

for smoking. The abstinence rates reported by Foxx and Brown (1979) 

are satisfactory compared to other •successful' programs. Further, 

both the Foxx and Brown and the Prue et al (1981) studies provide 

data suggesting that many of the non .. abstinent smokers still achieve 

some level of reduced intake. 

Resuming Smoking 

The foregoing review documents that smoking programs are capable 

of producing short .. terru, but not long .. term abstinence. This 

highlights the need to design procedures which would help smokers 

avoid relapse and stay abstinent. Indeed, reviewers of the smoking 

literature have long agreed on the need for procedures to produce 

long-term behavior change (cf. Bernstein; 1969). Unfortunately, the 

relative failure to reliably produce initial treatment effects has 

forced most researchers to search for effective cessation, not 

maintenance, methods. This situation has further been complicated by 

the fact that initial attempts to incorporate maintenance procedures 

have not proven to be effective in altering relapse. For example, 

Best (1975) and Shewchuk (1976) found that program participants failed 

to use booster sessions or telephone contacts when offered. Further, 
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Re linger, Bornstein, Bugge, Carmody, and Zohn (1977) failed to 

demonstrate a significant contribution of booster sessions to the 

long-term effectiveness of their programs. Finally, follow-up 

meetings utilizing contingency contracting procedures have also not 

been proven to be effective (Lando, 1978). 

Although the weight of the evidence is negative, some recent 

positive findings are available. Dubren (1977) reported moderate 

success with a recorded telephone message which reinforced nonsmoking 

over a one month follow-up period. Also, Colletti and Supnick (1980) 

assessed the effectiveness of a maintenance procedure in which 

subjects received continued contact with the experimenter for four 

additional weeks and were called on a weekly basis to obtain smoking 

rates. Continued post-treatment therapist contact resulted in 

significantly superior maintenance than controls at the six month 

follow-up, but not at the one year follow-up. Colletti and Stern 

(1980) also found superior maintenance of smoking reduction over a 

2-year follow..,up for a "continued-therapist-contact-only" group over a 

"modeling" group in which previously treated subjects were encouraged 

to be models for new subjects or a "participant-observing" group in 

which treated subjects attended new groups but were not encouraged to 

be models. 

Data from multicomponent treatment packages that have included, 

but not specifically assessed, maintenance procedures are also 

encouraging. For example, Lando (1977) demonstrated the effectiveness 

of a broad-spectrum, multifaceted, behavioral program with booster 
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sessions. The 76% 6-month abstinence rate reported by Lando (1977) is 

one of the highest levels of success reported to date. Unfortunately) 

interpretation of these results are limited by the fact that several 

independent variables were simultaneously manipulated. 

Recent theoretical formulations by Solomon and Corbett (1974) and 

Marlatt and Gordon (1978) may prove useful in developing future 

maintenance techniques. The opponent-process theory proposed by 

Solomon and Corbett has been used to account for such diverse acquired 

motives as drug addiction, love, affection, and social attachment. To 

date, however, it has not been rigorously applied to cigarette 

smoking. Given the pausity of theories which are presently available 

and the potential usefulness of this theory, future studies should 

attempt .to use this theory to develop new programs. 

Marlatt and Gordon (1978) recently presented a model of relapse 

behavior which could potentially serve to guide research on 

maintenance programming. In brief, Marlatt and Gordon analyzed the 

situational and contextual factors present during the relapse episodes 

of 137 alcoholics, tobacco smokers and heroin addicts. They found 

that 76% of the relapse episodes could be categorized into one of 

three situational/interpersonal dimensions: (1) coping with 

intrapersonal negative emotional states, (2) coping with interpersonal 

conflict, or (3) coping with social pressure. The similarity of the 

relapse episodes of tobacco smoking, alcoholism, and heroin addiction 

led Marlatt and Gordon to postulate the possibility of common relapse 

mechanisms across substances that were not associated directly with 
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the substance used. According to them, these mechanisms may involve 

both behavioral and cognitive components which could be identified and 

treated directly. 

Insert Table 1 about here 

Accordingly, Marlatt and Gordon have established guidelines for 

teaching individuals to anticipate and cope with the possibility of 

relapse. In short, they suggest a problem solving didactic approach 

in which subjects identify high risk situations, plan possible 

solutions for these situations, and attempt these solutions under 

controlled conditions. 

Overall, it appears that there is general consensus regarding the 

necessity of maintenance training, but only moderate empirical support 

for its effectiveness. Obviously, more work is needed in this area. 

To this end, the work of Marlatt and Gordon (1978) is especially 

appealing. Their study provides an empirically testable framework on 

which to develop maintenance procedures. 
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Table 1 

Marlatt and Gordon's (1978) cognitive•behavioral model 
of the relapse process. 

Coping Increased Decreased 
> self-efficacy ___ ....,>,.,.probabi.lity -------~ /response 

High-risk . 
situation 

\ Decreased Abstinence 
self-efficacy Violation 

of relapse 

Increased 
probability No < > Initial Effect 

coping use of ~ ~ of 
response Positive substance + 

response outcome Perceived 
expectancies effects of 

(for initial substance 
effects of 
substance) 

relapse 
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Proposed Research 

As suggested earlier, a major problem in the smoking literature 

has been the relative inability of virtually all smoking cessation 

programs to maintain positive treatment effects on a long-term basis. 

It is now well established that the majority of treated smokers 

quickly resume the smoking habit, with only a small proportion of new 

nonsmokers remaining abstinent (Hunt & Matarazzo, 1973; Hunt & 

Bespalec, 1974; McFall, 1978). This problem could be due in part to 

the fact that the researchers have devoted all their attention to 

prevention and cessation methods, to the relative exclusion of 

maintenance methods. A recent review of the smoking literature by 

Schwartz (1977) supports this conclusion. Schwartz was able to 

classify treatment studies into 8 general categories: passive 

educational programs• medication treatments> individual and ·group 

counseling, mass media blitzes, self-control strategies, hypnosis, and 

aversive conditioning. Two of these categories (passive educational 

programs and mass media blitzes) are geared either to prevent 

potential smokers from starting or to persuade smokers to quit. The 

other six categories are geared to help the current smoker quit. 

Noticeably absent in this review were programs designed to prevent 

ex-smokers from resuming the habit. The present review of the 

literature further substantiates this point: research on the 

maintenance of smoking abstinence is sparse, preliminary, and 

frequently obscured by the simultaneous manipulation of several 

independent variables. 
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The neglect of maintenance variables stands in stark contrast 

with a comprehensive model of psychological treatment. As Bandura 

(1969, 1971) has suggested, psychological treatment must be addressed 

to and be evaluated upon three separate variables: the induction of 

behavior change, the generalization of the change, and the maintenance 

of the change over time. It is now time that smoking researchers 

address the issue of maintenance and relapse. 

To do this, the present study designed, implemented, and tested a 

relapse prevention training program (RPT) which attempted (1) to 

provide individuals attempting to stop smoking with the skills 

necessary to identify and cope with tthigh risk" relapse situations and 

(2) to prepare these individuals for the eventuality of future "slips" 

should they occur. To test the effectiveness of this approach, four 

treatments were compared: a standard nicotine fading procedure plus a 

re1apse prevention training program (NFRPT), a standard nicotine 

fading procedure plus a modified American Cancer Society 

Stop Smoking Program (NFACS), a standard nicotine fading procedure 

(NF), and a modified American Cancer Society Stop Smoking Program 

(ACS). 

The groups were designed such that the individual treatment 

components could . be isolated and assessed. Specifically, this 

experiment employed a "constructive strategy" (cf. McFall, 1978) in 

which the relapse prevention training program and the American Cancer 

Society program were systematically added to the nicotine fading 

program to assess their additive and/or unique effectiveness. The 
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nicotine fading procedure was chosen as the standard treatment because 

it is a safe and relatively easy to administer smoking program. The 

American Cancer Society program was included as a control because it 

is a well known, standardized treatment for smoking. The NFACS 

program was included as a control for the additional time spent in 

treatment by the NFRPT. The relapse prevention training program was 

developed from the guidelines of Marlatt and Gordon (1978). The 

general format involved helping individuals identify situations in 

which relapse was likely and develop a plan of action to deal with 

these situations. 

The major comparison of this factorial study was between the NF 

and NFRPT groups. This comparison provided information regarding the 

effectiveness of the relapse prevention training program (content plus 

additional booster sessions) as a supplimentary procedure to nicotine 

fading. It was hypothesized that the NFRPT group would exhibit 

approximately equal (or superior) outcome to the NF group at the end 

of treatment and superior outcome over follow-up. 

A secondary comparison was between the NF and ACS groups. This 

comparison was a direct attempt at replication of the Foxx and Brown 

(1979) study. It was hypothesized that the NF group would exhibit 

superior outcome to the ACS group at the end of treatment and 

follow-up. For both hypotheses, superior outcome was defined as 

higher abstinence rates and/or lower intake levels. 



Method· 

Subjects 

Sixty subjects, 23 men and 37 women, were recruited from the 

metropolitan area of Roanoke, Virginia through American Cancer Society 

sponsored public announcements. The mean age of the subjects was 38.2 

years (SD= 11.7), the mean number of years spent smoking regularly 

was 19.7 (SD= 11.1), and mean estimated base rate was 31.8 cigarettes 

per day (SD = 13.4). The average tar and nicotine content of the 

cigarettes smoked was 10.5 mg. (SD = 5.6) and 7.8 mg. (SD = 3.7), 

respectively. All subjects who expressed a desire to participate in 

the experiment and agreed to pay a refundable $25 "earnest deposit" 

(cf. McFall, 1978) were accepted as participants regardless of age, 

sex, or smoking history. 

Experimenters 

Two male fourth year clinical psychology graduate students (T.B. 

and S.L.) with one to two years previous experience treating smoking 

served as group leaders. Both leaders were trained facilitators for 

the American Cancer Society's Stop Smoking Program. Data were 

collected and scored by three senior undergraduate psychology majors 

and one first year clinical psychology graduate student. These 

individuals were responsible for collecting and checking the 

self-monitoring data, filming and scoring videotaped smoking sessions, 

and obtaining carbon monoxide measures. These individuals were blind 

to the experimental condition. 

26 
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Apparatus, Materials and Setting 

All subjects self-monitored the time of each smoked cigarette on 

small cards that fit inside the cellophane wrapper of the cigarette 

package (cf. Frederiksen, Epstein, and Kosevsky, 1975). Daily 

cigarette consumption, daily tar and nicotine intake, and biweekly 

carbon monoxide levels were recorded in 8 by 11 inch manila folders 

containing graph paper and instructions. Videotaped measures of 

smoking topography (i.e., number of puffs, total puff duration, and 

cigarette duration) were obtained with a portable videotape recorder 

and camera (Sony, portable videocorder, Model AV-3400) in a small 

screened-off area containing a chair, ashtray and assorted magazines. 

The camera was in clear view. Alveolar carbon monoxide levels were 

measured with an Ecolyzer Model 1-100 (IADEC, Inc., 1-A Lincoln 

Avenue, Albany, New York, 12205). All group treatment and assessment 

sessions were conducted at the Roanoke School of Nursing. 

Dependent Variables 

The major dependent variables were taken immediately prior to and 

during the first week of the program (Baseline), for one week at the 

end of the fifth week of treatment (End of treatment) and for one week 

at each follow-up session (2 month, 3 month, and 6 month). Data were 

also collected during treatment but not included in the primary data 

analysis. 

Smoking rate. All subjects were instructed to record the time of 

each cigarette on self-monitoring cards immediately before lighting 

up. At the end of the day, subjects were required to tally the number 
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of cigarettes, record the brand smoked and graph their daily i.ntake in 

their self-monitoring folder. The cards and folders were checked 

weekly at the clinic to insure compliance and collect data. Subjects 

were also instructed to appoint a •reliability informant' from their 

environment who would check the reliability of the self-monitoring. 

Reliability checkers were to indicate on the cards whether or not they 

observed the smoker monitoring correctly. 

Smoking Topography. Once a week during treatment and at each 

follow-up session all subjects were videotaped while smoking a 

cigarette to assess changes in smoking topography. Videotapes of 

these smoking sessions were rated by research assistants who were 

blind to experimental treatment conditions. The major variables of 

interest were the number of puffs per cigarette, the total time spent 

puffing, and the duration of the cigarette. The operational definitions 

of these variables are presented in Table 2. 

Carbon Monoxide. 

Insert Table 2 about here 

Alveolar carbon monoxide (CO ) was monitored a 

two times per week during treatment and once a week at each follow-up 

session. CO samples were taken at approximately the same time each a 

evening (between 5:00 and 8:00 p.m.) according to the suggestions of. 

Hbran, Hatchett, and Linberg (1980). The measurement procedure was 

similar to that of Ringold, Goldsmith, Helwig, Finn, and Schuette 
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Table 2 

Operational definitions of the videotaped smoking topography measures. 

Number of puffs: 

Total puff time: 

Cigarette duration: 

The number of times the cigarette came into contact 

with the smoker's lips and flared. The inter-rater 

reliability was found to be high r(26) = .93, 

~· < .001. Perfect point by point agreement was 

achieved between raters 88% of the time. 

The total amount of time (in seconds) that the 

cigarette was in contact with the smoker's lips 

and flaring. The inter-rater reliablitiy of this 

variable was r(26) = .96, £· .( .001. 

Elapsed time from the lighting of the cigarette 

until it was extinguished in the ashtray. The 

inter-rater reliability was found to be 

r(26) = .91, £· < .001. 

* All reliabilities were calculated by means of the Pearson product 

moment correlation (Kerlinger & Pedhauser, 1971). 
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(1962). Smokers were required to (a) empty their lungs of all air, 

(b) inhale deeply, (c) hold their breath for 20 seconds, (d) exhale 

most of the air, and (e) blow the last three seconds of air into the 

carboximeter. Immediately following measurement, subjects were 

required to graph their carbon monoxide level in their self-monitoring 

folder. 

Self-efficacy and Health Locus of Control. To assess possible 

changes in attitudes as the result of treatment, two attitude 

questionnaires assessing feelings of self-efficacy (cf. Bandura, ·1977) 

and the Health Locus of Control (Wallston, Wallston, Kaplan, and 

Maides, 1976) were administered at baseline, end of treatment and at 

the 2, 3, and 6-month follow-up. These questionnaires are included in 

Appendix A. 

Treatment Groups 

Nicotine fading only control (NF). This group received a 

standard nicotine fading procedure adapted from Foxx and Brown (1979). 

It was included to assess the effects of the basic nicotine fading 

procedure without additional training in relapse prevention or 

additional follow-up sessions. It consisted of 5 weekly sessions in 

which subjects were required to reduce their nicotine intake by 

changing to cigarette brands containing progressively lower nicotine 

output ratings. During the first week, subjects in this group were 

required to smoke their regular brand and take baseline measures. 

During the second week, they were required to change to a brand 

containing 30% less nicotine than their regular brand. During the 

' 



31 

third and fourth weeks, subjects were required to make further 

reductions in nicotine of 60% and 90%, respectively. During the fifth 

week, they were instructed to attempt to quit smoking. 

Throughout the treatment, subjects in this group were allowed to 

choose their brand as long as it met the reduction requirements. All 

decisions regarding brand changes were based on the data in the 

Federal Trade Commission's (1979) publication entitled 

Tar and Nicotine Content of Cigarettes. In addition to nicotine 

fading, subJects were given information regarding contingency 

contracting and encouraged to develop a contract to quit by the fifth 

week of treatment. A description of the program content for each 

weekly session is outlined in Appendix B. 

American Cancer Society only control (ACS). This group received 

a modified version of the American Cancer Stop Smoking Program as 

described in the training manual entitled Stop smoking program guide. 

(American Cancer Society - California Division, 1971). It was 

included as a control. During the first week, group members were 

given the program philosophy, established buddys, and had a group 

discussion on the distinction between a habit and an addiction. The 

second week involved a group discussion about the "likes" of smoking, 

the motives of ex-smokers, and the positive aspects of quitting. The 

third week involved a presentation and group discussion about the 

physiological effects of smoking. During the fourth week, subjects 

took an American Cancer Society "Smoker's Test" and discussed what 

actually triggers the desire to have a cigarette. On the fifth week, 

each smoker discussed a plan for quitting and was instructed to 
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attempt to quit. The program content for each weekly session is 

outlined in Appendix B. 

Nicotine fading plus American Cancer Society control (NFACS). 

This group received a combined nicotine fading and American Cancer 

Society program, plus three biweekly booster sessions following 

treatment. It was included as a control for the effects of the 

booster sessions and the additional therapy supplied by the NFRPT 

program. In short, this group received the same schedule of nicotine 

fading as the NF group with the additional group supportive therapy 

outlined in the ACS program. Also, this group received three 

additional meetings in which group members could discuss their 

experiences and receive support and recommendations from each other. 

The program content for each weekly session is outlined in detail in 

Appendix B. 

Nicotine fading plus relapse prevention training (NFRPT). 

This group received the standard nicotine fading procedure, relapse 

prevention training, and three biweekly booster sessions following 

treatment. The nicotine fading procedure was identical to that used 

for the NF group. The relapse prevention training was developed from 

Marlatt and Gordon (1978). This program utilized a problem solving 

approach which attempted to (a) help the individual identify 

situations that may increase the probability of relapse, (b) help the 

individual increase his or her repertoire for dealing with these 

situations by developing an a priori plan of action (c) help the 

individual attempt these newly learned behaviors to avoid relapse, and 

(d) help the individual make adjustments in his or her plan when 
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needed. Additionally, this program attempted to prepare the 

individual for the eventuality of minor relapses, and give them 

cognitive coping strategies to avoid full blown relapse should a slip 

occur. The three booster sessions were used for group problem solving 

of difficult situations encountered while trying to quit. A 

description of the program content for each weekly session is outlined 

in detail in Appendix B. 

Procedure 

Initial contact. Each subject met individually with one of the 

experimenters for a brief interview and explanation of the project. 

During this meeting, all subjects were informed of the experimental 

nature of the study, were told that all participants would not receive 

the same treatment, and were told the requirements of the study. If 

they agreed to the conditions of the study, they completed a brief 

demographic and smoking history questionnaire, submitted initial 

carbon monoxide and smoking topography measures, and were assigned to 

a treatment group. All subjects were required to pay an "earnest 

deposit" of $25 which was refunded at the end of the program 

regardless of treatment outcome, as long as they complied with the 

program (cf. McFall, 1978). 

Assignment to group~. Two groups of identical content, but a 

different therapist, were conducted for each of the four treatment 

conditions. Each group had five to ten subjects. The NFRPT, NFACS, 

NF, and ACS treatment conditions had 15, 15, 16, and 14 subjects, 

respectively. 
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Random assignment to groups could not be accomplished because of 

recruitment difficulties. Therefore, individuals were assigned to 

groups as they signed up for treatment. Thus, the first group of 

smokers to enlist was assigned to a NFRPT treatment, the next group of 

subjects was assigned to a NFACS treatment, the next group of 

individuals was assigned to a NF treatment, and so on. Randomization 

of group order. and group therapist yielded the following sequential 

order: NFRPT (therapist 1), NFACS (therapist 2), ACS (therapist 2), NF 

(therapist 2), ACS (therapist 1), NFRPT (therapist 2), NFACS 

(therapist 1), NF (therapist 1). Two or three groups were usually 

being conducted simultaneously. 

Procedure.. Once assigned to a group, all subjects were required 

to continuously monitor their cigarette consumption throughout 

treatment and one week prior to each follow-up session. During 

treatment, they were required to attend the smoking clinic twice a 

week for treatment and assessment. On the treatment night, subjects 

submitted a carbon monoxide sample and attended the weekly treatment 

meeting. On the assessment night, subjects were required to submit a 

carbon monoxide sample, smoke a cigarette while being videotape~, and 

submit a second carbon monoxide measurement two minutes after smoking. 

Self-monitoring data were also collected on the assessment night. 

Subjects in the groups requiring nicotine fading (i.e., NFACS, NFRPT, 

NF) were required to monitor the time of each cigarette, graph daily 

cigarette intake, tar intake, nicotine intake, and biweekly carbon 

monoxide levels. Subjects in the ACS group participated in the same 
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laboratory assessment session but only monitored the time of each 

cigarette and graphed the daily number of cigarettes. Carbon monoxide 

measures were taken for the ACS group but no feedback was given. 

For each follow-up session, all subjects were required to 

self-monitor their cigarette consumption for one week prior to the 

session, attend one assessment session in which they submitted CO a 

levels, and _completed the attitude questionnaires. If not abstinent, 

videotaped topography measures were also taken. Individuals who could 

not attend the follow-up sessions were contacted by telephone on the 

night of the scheduled assessment and asked to report their smoking 

rate, their brand, and to fill out the Self-Efficacy and Health Locus 

of Control Questionnaires (which were read to them). 



RESULTS 

The major dependent variables were analyzed by means of an 

analysis of variance (where appropriate) and significant effects were 

analyzed by means of multiple a posteriori comparisons. Significant 

Group X Session interactions were analyzed between groups to determine 

if groups differed from each other at each assessment session (i.e., 

baseline, end of treatment, and 2-month, 3-month, and 6-month 

follow-up) and within each group to determine which groups achieved 

significant success from baseline at the end of treatment and 

follow-up. However, according to the guidelines of Campbell and 

Stanley (1963, pp. 22-23), the between group comparisons were used to 

test the major hypotheses and the within group comparisons were 

considered as secondary. 

Table 3 presents a summary of the major consumption variables 

Insert Table 3 about here 

of this study. Examination of this table indicates that all groups 

achieved at least some reductions on all dependent measures at the end 

of treatment and the final 6-month follow-up. Data for individual 

subjects are shown in Appendix C. 

36 
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Table 3 

Percent change in daily cigarette rate, total nicotine 
intake, carbon monoxide levels, and abstinence for each 
group at each follow-up assessment. 

% abstinent 

% reduction 

in daily rate 

% reduction 

in total 

nicotine 

% reduction 

in CO a 

NFRPT 

NF ACS 

NF 

ACS 

NFRPT 

NF ACS 

NF 

ACS 

NFRPT 

NFACS 

NF 

ACS 

NFRPT 

NF ACS 

NF 

ACS 

End of 

Treatment 

-33% 

-80% 

-27% 
-21% 

-41% 

-88% 

-42% 

-35% 

-68% 

-98% 

-95% 

-43% 

-73% 
-90% 

-72% 

-33% 

2-month 3-month 

follow-up follow-up 

-27% -13% 

-33% -27% 

- 7% - 7% 

-14% -29% 

-30% -21% 

-35% -24% 

+ 4% + 7% 

- 8% -20% 

-62% -41% 

-74% -68% 

-75% -62% 

- 9% -19% 

-58% -53% 

-90% -66% 

-53% -13% 

-22% -50% 

6-month 

follow-up 

-13% 

-33% 

-20% 

-36% 

-14% 

-15% 

-43% 

-44% 

-43% 
-49% 

-86% 

-52% 
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Daily cigarette rate 

A 2 X 4 X 5 multi-factor, repeated measures analysis of variance 

with one within-subjects factor (Sessions) and two between-subjects 

factors (Group and Therapist) was conducted on the self-report 

measures of daily consumption. This analysis is shown in Table 4. 

Insert Table 4 about here 

Only the Sessions main effect, E (4, 164) = 15.42, E.- < .001, and the 

Sessions X Group interaction, ~ (12, 164) = 2.66, 12.· < .005, were 

significant. 

Examination of the Sessions main effect by means of the 

Newman-Keuls (Kirk, 1968) indicated that there were significant 

overall reductions from baseline at the end of treatment and at all 

follow-up sessions~ <.Ol). Rate at the follow-up sessions was also 

found to be significantly higher than rate at the end of treatment iJ2.. 

<-01). These results suggest that there was a sharp decrease in rate 

at the end of treatment and a gradual increase in rate over the 

follow-up periods. 

The means and standard deviations of the Session X Group 

interaction are presented in Table 5 and Figure 2. Multiple 

Insert Table 5 and Figure 2 about here 



Source 

(Between) 

Group (A) 

Therapist (B) 

AXB 

Error 

(Within) 

Sessions (C) 

AX C 

AX B 

AXBX c 

Error 

~- < .005 

'>'>*p. < . 001 

39 

Table 4 

Analysis of Variance Summary 

Daily Cigarette Rate 

df MS 

3 881.8 

1 1622.2 

3 619.1 

41 868.5 

4 1107.4 

12 190.8 

4 56.8 

12 986.3 

F 

15.42** 

2.66* 
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Table 5 

Means and standard deviations for the Sessions X Group 
interaction on the daily cigarette rate 

Assessment Sessions 

Group Baseline End of 2 months 3 months 6 months 
Treatment follow-up follow-up follow-up 

NFRPT MEAN 30.6 18.0 21.5 24.3 26.4 
SD 11.8 16.2 19.1 19.5 19.5 

NF ACS MEAN 21.7 2.6 14.1 16.4 18.4 
SD 7.5 9.5 15.3 15.4 16.6 

NF MEAN 23.9 13.9 24.8 25.6 13.7 
SD 6.7 13.6 15.7 17.0 17.3 

ACS MEAN 26.6 17.4 24.6 21.4 14.9 
SD 15.6 11.9 16.0 17.3 15.2 
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Baseline End of 2-month 3-month 6-month 
Treatment Follow-up Follo-up Follow-up 

Assessment Sessions 

Fisw:e 2. The average daily cigarette rate for each group at baseline, end 
of treatment, 2-month follow-up, 3-month follow-up, and 6-month fol1""-up. 
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comparisons utilizing the Tukey test (Keppel, 1973, p. 246; Kirk, 

1968, pp. 144-145) indicated that the groups were not significantly 

different from each other at baseline, 2-month follow-up, or 3-month 

follow-up. At the end of the treatment, however, the NFAC~ group had 

significantly lower rates than the NFRPT, NF and ACS groups 
I 

.{E,. < .01). At the 6-month follow-up, the NF and ACS groups had 

significantly lower rates than the NFRPT group. Analysis within each 

group revealed that all groups achieved signif.icant reductions from 

baseline at the end of treatment .{E,. < .01), but only the NF and ACS 

groups exhibited significant reductions from baseline at the 6-month 

follow-up !E.·<·Ol) 

Percent abstinence at follow-up 

The Kruskal-Wallis one-way analysis of variance (Seige1, 1956) 

was conducted to determine if the abstinence rates differed at the end 

of treatment and follow-up. The abstinence rates for each group at 

each assessment session are presented in Table 2. The analysis was 

highly significant, H(3) = 54.9, £· < .001, indicating superiority for 

the NFACS group in terms of abstinence rates over follow-up sessions. 

The Kruskal-Wallis was also conducted between the mean abstinence 

rates of the groups receiving the ACS program (NFRPT and NF) . These · 

results were also highly significant, H(l) = 26.01, £· < .001, 

suggesting that groups receiving the ACS program exhibited 

significantly higher abstinence rates over follow-up than groups not 

receiving ACS training. 
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Other. indices of health risk. 

Total nicotine intake. It is possible for smokers to reduce the 

health risk of smoking by changing the substance smoked (i.e., 

switching to low tar, low nicotine cigarettes), changing the way they 

smoke (i.e., topography), and/or by engaging in 'healthy' behaviors 

such as jogging (cf. Frederiksen, 1979). In the present experiment, 

nicotine and tar intake were monitored to determine systematic changes 

in substance use resulting from treatment. Because the amount of 

intake into the lungs is determined by rate as well as brand, a rate 

times brand (total nicotine intake) index was developed as a measure 

of tar and nicotine intake. This measure was the product of the 

average smoking rate times the nicotine content of the brand smoked, 

and reflects changes in rate, brand, or both. (Tar content was no.t 

included because it is highly correlated with nicotine and, thus would 

provide redundant information). Analysis was performed by means of a 2 

X 4 X 5 multi-factor, repeated measures analysis of variance with the 

assessment periods (Sessions) as a within-subjects factor and the 

treatment conditions (Group) and group leaders (Therapist) as 

between-subjects factors. A summary of this analysis is presented in 

Table 6. Only the Sessions main effect, ! (4, 164) = 21.70, £· < 
.001, 

Insert Table 6 about here 

and the Sessions X Group interaction, ;[ (12, 164) = 1.91, E.· < .05, 

achieved significance. 
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Table 6 

Analysis of variance on Total Nicotine intake with the assessment periods 
(Sessions) as the within-subjects factor and the treatment condition 
(Group) and group leader (Therapist) as the between-subjects factors. 

Source 

(Between) 

Group (A) 

Therapist (B) 

AX B 

ERROR 

(Within) 

Sessions (C) 

AX C 

BX C 

AXBXC 

ERROR 

-Ir E.• <.OS 

** E: < .001 

df MS F 

3 71209.8 

1 2228.6 

3 53922.3 

41 48720. 7 

4 221657.5 21. 707>* 

12 19552.5 1.91°''~ 

4 9630.9 

12 4018.1 

164 10216.7 
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Examination of the Sessions main effect utilizing the 

Newman-Keuls (Kirk, 1968) indicated that a significant reduction from 

baseline was achieved at the end of treatment ..{p_. < .01) and 

maintained throughout follow-up ..{p_. < .01). 

The means and standard deviations for the Sessions X Group 

interaction are presented in Table 7 and depicted graphically in 

Insert Table 7 about here 

Figure 3. Multiple comparisons between groups at each assessment 

Insert Figure 3 about here 

period utilizing the Tukey test (Kirk, 1968; Keppel; 1973) revealed no 

significant differences at baseline, 3-month follow-up, and 6-month 

follow-up. At the end of treatment, however, the ACS group scores 

were significantly higher than the NFACS scores ..{p_. < .01). At the 2 

month follow-up, the ACS Group scores were significantly higher than 

all other groups ..{p_. < .01). Multiple comparisons within each group 

across sessions indicated that the NFRPT, NFACS, and NF groups 

achieved significant reductions at the end of treatment !P_. < .01) and 

the NFACS and the NF groups maintained these reductions throughout 

follow-up .{E_. < .01). 

Alveolar Carbon Monoxide. A 2 x 4 x 2 multi-factor, repeated 

measures analysis of variance was computed between baseline and 
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Table 7 

Means and standard deviations for the Sessions X Group 
interaction of the Total Nicotine intake dependent variable 

GROUP 

Assessment NFRPT NF ACS NF ACS 

Baseline MEAN 201.9 281.0 263.1 239.7 

SD 113.8 177.1 177 .1 139.7 

End of MEAN 64.5 3.7 13.6 137.8 
treatment SD 87.4 10.0 13.9 121. 7 

2-month MEAN 76.4 73.7 65.4 217 .9 
follow-up SD 136.1 145.4 53.0 152.4 

3-month MEAN 118. 7 89.4 99.4 194.0 
follow-up SD 149.0 142.6 116.1 200.6 

6-month MEAN 115 .0 142.9 37.5 116.1 
follow-up SD 111.9 184.1 90.9 125.3 
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Fi9UI9 3. The average total nicotine intake per person for each group at 
baseline, end of treatl:!ent, 2-month follow-up, 3-month follow-up, and 6-
month follow-up. 
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the last available follow-up for each subject. A summary of the 

analysis of variance is shown in Table 8. 

Insert Table 8 about here 

Significant differences were noted for the Sessions 

main effect, ~ (1,38) = 30.61, £· < .001, and the Sessions X Group 

interaction, ~ (3,38) = 3.42, E· < .OS. Analysis of the Sessions main 

effect indicated that there was a significant overall decrease in 

alvear carbon monoxide levels at the follow-up assessment. 

The means and standard deviations of the Session X Group inter• 

action are presented in Table 9. 

Insert Table 9 about here 

Multiple comparisons between groups at baseline and follow-up by means 

of the Tukey Test (Kirk, 1968, Keppel, 1973) failed to indicate 

differences between groups. Analysis of each group indicated that the 

NFRPT and NFACS groups achieved significant iE_. < .01) reductions in 

CO levels at the follow-up whereas the NF and ACS groups did not. a 

Smoking topography. Reductions in cigarette rate or nicotine 

content may sometimes lead to increases in the number of puffs per 

cigarette and/or increases in the duration of each puff. To 

investigate this, a composite of these two variables, total puff time, 



Source 

(Between) 

Group (A) 
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Table 8 

Analysis of variance summary table of the alveolar 
carbon monoxide levels with Sessions as a within-
subjects factor and Group and Therapist as between-
subjects factors 

df MS F 

3 737.1 

Therapist (B) 1 530.7 

Ax B 3 616.5 

ERROR 38 1038.2 

(Within) 

Sessions (C) 1 13126.4 30. 61.,"'* 

A x c 3 1467.0 3. 42;\-

A x B 1 432.8 

A x B x c 3 433.0 

ERROR 38 428.8 

* E.• <.OS 

""*P· < . 001 



Baseline 

Follow-up 

so 

Table 9 

Alveolar carbon monoxide levels for each group 
at baseline and follow-up 

MEAN 

SD 

MEAN 

SD 

NFRPT 

7.53 

1.09 

3.71 

2.13 

NF ACS 

6.85 

1. 73 

2.51 

2.65 

NF 

5.32 

2.39 

3.6 

3.48 

ACS 

5.58 

2.16 

4.65 

4.37 
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was developed. This score was the sum of the puff durations for each 

videotaped cigarette. 

A 2 x 4 x 2 multi-factor, repeated measures analysis of variance, 

was conducted on the total puff duration. As with the CO data, the a 

repeated measures factor, Sessions, was computed between the baseline 

and the last available follow-up. The summary of this analysis is 

present in Table 10. 

Insert Table 10 about here 

Significant differences were found only for the Sessions main effect, 

!_ (1,33) = 5.47, E.· < .OS, indicating an overall decrease in total 

puff time at the follow-up assessment. No differences were found 

between groups. 

Self-Efficacy. 

Responses to each of the four questions in the Self-Efficacy 

questionnaire were individually analyzed by means of a 2 X 4 X 5 

multi-factor, repeated measures.analysis of variance. The assessment 

periods (Sessions) were treated as a within-subjects factor and the 

treatment conditions (Group) and leaders (Therapist) were treated as 

between subjects factors. 

The first question asked, "How confident do you feel in your 

ability to quit smoking entirely?" The analysis of variance summary 

table for this question is shown in Table 11. Only the Sessions main 
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Table 10 

Analysis of variance summary table for total puff time. 

Source df MS F 

(Between) 

Group (A) 3 112.7 

Therapist (B) 1 3.6 

AxB 3 222.0 

ERROR 33 211.3 

(Within) 

Sessions (C) 1 340.9 5.47* 
Ax B 3 30.8 

Ax c 1 29.8 

Ax Bx c 3 107.6 

ERROR 33 62.3 

~- <.os 
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Insert Table 11 about here 

effect achieved significance, F (4, 160) = 2.92, 2· < .OS. Multiple 

comparisons between the means of this effect utilizing the 

Newman-Keuls (Kirk, 1968) indicate.d that, irrespective of group 

membership, subjects felt significantly more confident in their 

ability to quit smoking entirely at the end of treatment than at the 

2-month and 6-month folloW'."'"Up 1£. < .OS). No other comparisons were 

significant. 

The second question asked, "How confident do you feel in your 

ability to avoid occasional relapses once you quit?" Significant 

differences were not found for any of the variables assessed. 

The third question asked, "How confident do you feel in your 

ability to return to abstinence following a brief relapse?" The 

summary of the analysis is presented in Table 12. Significant 

Insert Table 12 about here 

differences were found for the Therapist main effect, ! (1, 40) = 

6.12, 2· < .OS,. and the Sessions main effect, ! (4, 160) = 5.71, 

2·<·001. Examination of the Therapist main effect indicated that the 

subjects in groups conducted by therapist, T .B. were significantly 

more confident in their ability to return to abstinence ci = 3.34) 

following relapse than subjects in groups conducted by therapist, S.L. 
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Table 11 

The analysis of variance of Question 1 of the Self-Efficacy 
Questionnaire with the assessment periods (Sessions) as the 
within-subjects factor and the treatment conditions (Group) and group 
leaders (Therapist) as the between-subjects factor. 

Source 

(Between) 

Group (A) 

Therapist (B) 

AX B 

ERROR 

(Within) 

Sessions (C) 

AX B 

AX C 

AX BX C 

ERROR 

..,~ P.· < .05 

df 

3 

1 

3 

40 

4 

12 

4 

12 

160 

MS 

2.4 

12.4 

1. 7 

3.8 

2.5 

1.3 

0.6 

0.3 

0.8 

F 

2.92* 



Source 

(Between) 

Group (A) 

55 

Table 12 

The analysis of variance on Question 3 of the Self-Efficacy 
Questionnaire with the assessment periods (Sessions) as the 
within-subjects factor and the treatment conditions (Group) 
and the group leaders (Therapist) as the between-subjects 
factors. 

df . MS F 

3 1.9 

Therapist (B) 1 21.6 

GT A X B 3 1.4 

ERROR 40 3.5 

(Within) 

Sessions (C) 4 4.1 5. 71·k 

AXB 12 1.2 

AX C 4 0.3 

AXBX c 12 0.8 

ERROR 160 0.7 

~ < .001 
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(i = 2.68). Multiple comparisons between the means of the Sessions 

main effect utilizing the Newman-Keuls (Kirk, 1968) indicated 

significant increases from baseline at the end of treatment and all 

follow-up assessments in the perceived ability to return to abstinence 

following relapse .{p_. < .01). 

The fourth question asked, "How confident do you feel in your 

ability to reduce the health risks associated with smoking?" A 

summary of the analysis is shown in Table 13. Significant difference.s 

Insert Table 13 about here . 

were observed for the Sessions main effect, !'._ (4, 160) = 5.63, 

~·<·001, and the Session X Group interaction,!'._ (12, 160) = 2.39, ~·< 

.01. Analysis of the Sessions main effect utilizing the Newman-Keuls 

(Kirk, 1968) .indicated that subjects were significantly more confident 

in their ability to reduce the health risks associated with smoking at 

the end of the treatment program than at baseline .{E.-<.Ol). However, 

significant decreases in the perceived ability to reduce health risk 

were also noted between the end of treatment and 2-month follow-up_{£.< 

.01), 3-month follow-up .{p_. < .05), and 6-month follow-up _{£. < .01). 

This pattern of scores indicates that there was a significant increase 

in perceived ability to reduce health risk at the end of treatment, 

but that this change in attitude did not persist through follow-up. 

Analysis of the Sessions X Group interaction was performed 

utilizing the Tukey test (Keppel, 1973, p. 246; Kirk 1968, 

pp. 144-145). The means and standard deviations for this interaction 
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Table 13 

The analysis of variance of Question 4 of the Self-Efficacy 
Questionnaire with the assessment periods (Sessions) as the 
within-subjects factor and the treatment conditions (Group) and group 
leaders (Therapist) as the between-subjects.factors. 

Source 

(Between) 

Group (A) 

Therapist (B) 

AXB 

ERROR 

(Within) 

Sessions (C) 

AX C 

BX C 

.AXBXC 

ERROR 

* 1!·<·01 

** £=..< .001 

df 

3 

1 

3 

40 

4 
12 

4 
12 

160 

MS 

6.1 

6.3 

1.6 

2.7 

4.2 
1.8 

0.3 

0.7 

0.7 

F 

5.63** 

2.39* 
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are presented in Table 14 and depicted graphically in Figure 4. 

Insert Table 14 and Figure 4 about here 

Examination between the groups at each assessment session indicated 

that the groups did not differ significantly in their confidence in 

their ability to reduce the health risk of smoking at baseline, 3-

month follow-up, and 6-month follow-up. Significance was noted, 

however, between the ACS group and the NFACS group at end of treatment 

1J2.. < .01), and between the ACS group and the other three groups at 

the 2-month follow-up 1J2.. < .01). Examination of individual groups 

across trials indicated that only the NFACS group demonstrated 

statistically significant increases from baseiine in the perceived 

ability to reduce health risk at treatment termination 1J2.. < .01) and 

at 2-month follow-up 1J2.. < . OS). 

Health Locus of Control 

Health Locus of Control scores were examined utilizing a 2 X 4 X 

5 multi-factor, repeated measures analysis of variance with Sessions 

as a within-subjects factor, and Group and Therapist as 

between-subjects factors. The summary of the analysis is shown in 

Table 15. Only the Sessions X Group interaction was significant, ! 

Insert Table 15 about here 
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2-month 
follow-up 
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follow-up 
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Table 14 

The means and standard deviations of Sessions X Group 
interaction to the fourth question of the Self-Efficacy 
Questionaire. 

GROUP 

NFRPT NF ACS NF ACS 

MEAN 3.54 3.31 3.70 3.74 

SD 1.53 1.23 .93 .45 

MEAN 4.46 4.77 4.40 3.58 

SD .81 .62 • 72 .81 

MEAN 4.08 4.46 3.90 2.75 

SD .96 1.01 ·1.32 1.35 

MEAN 3.53 4.38 3.80 3.33 

SD 1.24 .91 ·1.28 1.01 

MEAN 3.46 3.85 3. 70 3.33 

SD 1.11 1.34 1.12 1.09 
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Fiqure 4. The average response of each group to the fourth question of the 
Self-Efficacy Questionaire at baseline, end of treatment, 2-month follow-up, 
3-month follow-up, and 6-1110nth follow-up. A score of l indicated that the 
subject felt very unconfident in his or her ability to reduce the health risk 
of smoking. A score of 5 indicated that the subject felt very confident in 
his or her ability to reduce the health risk of smokinq. 
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Table 15 

The 2 x 4 x 5 analysis of variance on the Health Locus of control 
scores with the assessment periods (Sessions) as the within-subjects 
factor and the treatment conditions (Groups) and group leaders 
(Therapist) as the between-subjects factors. 

Source df MS F 

(Between) 

Group (A) 3 302.6 

Therapist (B) 1 39.8 

Ax B 3 317.2 

ERROR 39 228.9 

(Within) 

Sessions (C) 4 27.2 

Ax c 12 43.8 2.47* 

Bx c 4 28.3 

Ax B x c 12 15.8 

ERROR 156 17.8 

~- < .01 
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(12, 156) = 2.47, 2· < .01. The means and standard deviations of this 

interaction are presented in Table 16 and Figure 5. The Tukey test 

Insert Table 16 and Figure 5 about here 

(Keppel, 1973, p. 246; Kirk, 1968, pp. 144-145) was conducted to 

determin.e significant differences between means. Multiple comparisons 

performed on each group across sessions were not significant. Multiple 

comparisons between groups at each session revealed that the NFRPT and 

NFACS groups were significantly more internal (i.e., had lower scores) 

than the NF group lE· < .01) at the end of the treatment program. At 

the 2-month follow-up, however, the NFRPT group was significantly more 

internal than the NFACS and the ACS groups_{£.-< .01). At the 3-month 

follow-up the NFRPT group was significantly more internal than the ACS 

group lE· < .01). At the 6-month follow-up the NFRPT group was 

significantly more internal than the other three groups ..{£_. < .01). In 

general, this pattern of scores suggests that the NFACS, NF, and ACS 

groups adopted a more external orientation over time, whereas the 

NFRPT tended to adopt a more internal orientation. 

Treatment Attendance 

The percentage attendance rates for each group are shown in Table 

17. This data was analyzed by mean of a JC.2 analysis (Seigel, 1956). 

Insert Table 17 about here 
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Table 16 

The means and standard deviations of the Sessions X Trial interaction 
of the Health Locus of Control scale. 

NFRPT NF ACS NF ACS 

MEAN 32.30 31.91 31.80 36.08 
Baseline SD 5. 72 6.10 8.85 7.74 

End of MEAN 30.54 30.25 36.90 32.08 
treatment SD 6.46 7.76 8.03 7.49 

2-month MEAN 29.46 35.33 34 • .20 36.42 
follow-up SD 5.79 10.33 6.68 7.28 

3-month MEAN 31.00 34.91 34.10 36.75 
follow-up SD 5.25 9.45 9.85 8.34 

6-month MEAN 29.54 35.25 34.90 37.58 
follow-up SD 7.04 8.63 9.74 6.77 



.... 
0 
k ... 
8 .... 
0 
Ill 
::I u 
j 
.i:: ... .... 
i :z: 

38 

36 

34 

32 

. 30 

Baseline End of 
Treatment 

64 

2-month 
Follow-up 

Q• NFRPT •·w 
6• NFJICS 

£•ACS 

3-month 
Follow-up 

6-1110nth 
Follow-up 

Figure 5. The average Health Locus of Control score for each group at baseline, 
end of treatment, 2-month follow-up, 3-month follow-up, and 6-month follow-up. 
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Table 17 

The percentage of subjects in each group attending 
four or more sessions, two to three sessions, or 
one session. 

% of subjects attending 
four or more .sessions 

% of subjects attending 
two or three sessions 

% of subjects attending 
one session 

NFRPT 

67% 

20% 

13% 

NF ACS NF 

93% 69% 

7% 25% 

0% 6% 

ACS 

79% 

14% 

7% 
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The analysis was highly significant, X2 (6) = 30.55, £· < .001. 

Visual inspection of this data indicates that the NFACS group had the 

best attendance, whereas the NFRPT group had the worst. 

Predictors of success 

A stepwise multiple regression analysis was conducted on the 

baseline measures and total nicotine intake at 6 months to determine 

if any factors were related to long term risk reduction. The analysis 

produced a three variable equation which was highly predictive of 

total nicotine intake at the 6-month follow-up, R(49) = .9455t 

£• < .001, and accounted for 89% of the total variance. The three 

variables that were successively added into the equation were the tar 

level at baseline, cigarette rate at baseline, and the subject's 

estimate of the number of cigarettes he or she will be smoking at the 

end of the treatment (expectation). Both tar level and cigarette rate 

were positively related to the total nicotine intake such that higher 

base rates on these variables were related to higher total nicotine 

intake at the 6-month follow-up. However, the expectation variable 

was negatively related to the total nicotine intake. This indicates 

that subjects who estimated low cigarette rates at the end of treat-

ment tended to have lower total nicotine levels at the end of 

follow-up than subjects who estimated higher cigarette rates. 



Discussion 

Relapse Prevention Training 

The results of the present experiment clearly do not support the 

hypothesis that teaching individuals to anticipate and cope with the 

problem of relapse will significantly lower recidivism. The NFRPT 

program designed to test this hypothesis was not significantly better 

than any control group (NFACS, NF, and ACS) at the end of treatment or 

at any of the follow-ups in terms of abstinence rate, daily smoking 

rate, tar and total nicotine intake, and alveolar carbon monoxide 

levels. 

Measures of self-efficacy (cf. Bandura, 1977) were also not 

differentially effected by the NFRPT program. Thus, no differences 

were noted between the NFRPT group and controls in terms of perceived 

ability to quit smoking entirely, to avoid occasional relapse, to 

return to abstinence following a brief relapse, or to reduce the 

health risks associated with smoking. Surprisingly, however, the 

NFRPT group became gradually more internal on the l{ealth Locus of 

Control questionnaire over the follow-up assessments whereas the 

NFACS, NF, and ACS groups gradually became more external. This 

indicated that by the 6-month follow-up, the NFRPT group believed more 

strongly than the other groups that their health was contingent upon 

their behavior (as opposed to fate or chance.). 

67 
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The fact that RPT did not improve treatment outcome does not 

support recent arguments by Marlatt and his colleagues (Marlatt & 

Gordon, 1978; Cumming, Gordon, & Marlatt, 1980) regarding the 

potential efficacy of maintenance, as opposed to cessation, 

procedures. Rather, the present results are consistent with Best 

(1975), Shewcheek (1976), and Relinger, Bornstein, Bugge, Carmody, & 

Zohn (1977) who also have been unable to demonstrate the effectiveness 

of various maintenance procedures. In fact, the only study to date 

that has been able to demonstrate improvements as the result of 

maintenance procedures has been that of Lando (1977). Accordingly, it 

appears that, although maintenance training is an intuitively 

attractive approach, its efficacy in significantly reducing recidivism 

has yet to be empirically demonstrated. 

Several factors may have accounted for the poor performance of 

the NFRPT group. It is possible, for example, that the NFRPT program 

was overly complex. If so, subjects in the NFRPT group may have 

either failed to understand the requirements of the program (cf. 

Ley, 1977) and/or decided that the program involved too much effort 

(cf. Becker, Maiman, Kerschi, Haefner, & Drachman, 1977). Although 

no data was collected which could answer .these questions specifically, 

recent work by Lando (1978) has suggested that adding components to a 

successful treatment package can sometimes decrease, not increase, 

treatment effectiveness. 
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It is also possible that the content of the NFRPT was too 

discrepant with the subject's expectations of treatment. Indeed, many 

of the concepts involved in relapse preventioh training are not 

consistent with commonly held views regarding substance abuse and the 

need for total abstinence. Failure of the NFRPT group to exhibit 

significant increases over controls in their perceived 'ability to 

return to abstinence following a brief relapse might suggest that the 

program content was either not understood or not accepted (that is, 

too discrepant).The fact that treatment attendance was significantly 

poorer for the NFRPT group, also provides some modest support for this 

notion in that patient expectations have been shown to be related to 

treatment attendance (Baekeland and Lundwall, 1975, p. 769). Of 

course, it is recognized that a number of other factors might have 

effected attendance (e.g., program difficulty). 

The lower abstinence rates exhibited by the NFRPT group (and the 

NF group) may have reflected the fact that the groups receiving the 

American Cancer Society treatment (i.e. , NFACS and ACS) placed a 

greater emphasis on total abstinence than the NFRPT and NF groups. It 

is possible that the emphasis on risk reduction in the NF and NFRPT 

groups caused subjects to be content to smoke low tar, low nicotine 

cigarettes rather than quit. If so, care must be taken in future 

nicotine fading programs to place sufficient emphasis on abstinence as 

the best means of risk reduction. 

It is also possible that baseline differences may have accounted 

for the poorer outcome of the NFRPT group. Although significant 
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differences were not observed at baseline, the NFRPT group smoked at a 

higher rate and smoked cigarettes lower in nicotine than the other 

groups. As such, subjects in this· group may have been less well 

suited for the brand fading procedure. More generally, it is possible 

that the subjects in this group were qualitatively different from 

smokers in the other groups. If so, the observed differences may have 

been due to differences in smoking typologies rather than treatment. 

It is difficult to determine the meaning of the observed 

differences on the Health Locus of Control. It is possible that the 

internal focus exhibited by the NFRPT group may eventually lead to 

future attempts to quit or reduction. It is also possible, however, 

that the internal scores may indicate an unrealistic confidence in the 

ability to influence one' s heal th with out changing smoking habits. 

Although research on this topic is mixed, there is some evidence that 

an internal locus of control is positively related to the ability to 

apply self-management techniques (Shallow, 1975) and to quit smoking 

(Rosenbaum & Argon, 1977). If this is true, then the observed changes 

in locus of control may eventually lead to positive treatment outcome. 

Nicotine Fading 

A secondary purpose of the present experiment was to test the 

effectiveness of the nicotine fading procedure (Foxx & Brown, 1979; 

Prue, Kraphfl, & Martin, 1981) as a safe, nonaversive technique for 

smoking cessation. A test of this hypothesis was possible because the 

NF group of the present experiment was almost identical to the 

nicotine fading, self-monitoring group (NFSM) reported in Foxx and 
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Brown (1979). Accordingly, the outcome data of the NF group of the 

.present experiment was first compared to the outcome data of the ACS 

control group to determine its efficacy above attention-placebo. Next 

the outcome data was compared to the outcome data presented by Foxx 

and Brown (1979). 

Analysis of the data from the present experiment indicated that 

the NF group exhibited only a moderate abstinence rate (20%) at the 

6-month follow-up compared to the ACS group (36%) . However, the 

consumption data indicated that both groups exhibited approximately 

equally significant decreases in daily cigarette rate and only the NF 

group exhibited significant decreases in the total nicotine intake. 

It must be noted, however, that failure to do better than the ACS 

control in this experiment did not necessarily mean that the NF 

program was ineffective, since the ACS group achieved abstinence rates 

comparable with other reported studies (Hunt & Bespalec, 1974) and 

rates higher than the ACS group reported by Foxx and Brown (1979). 

These rates are obviously higher than what might be expected from 

spontaneous quitting or attention-placebo. Thus, in this case the 

control group performed so well that it was difficult for the 

experimental group to achieve statistical superiority. 

A comparison of the outcome data of the NF group and the NFSM 

group of Foxx and Brown (1979) at 6-month follow-up is shown in 

Table 18. Examination of this data indicates that the NF group 

Insert Table 18 about here 
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Table 18 

A comparison between the outcome data the present study 
and the outcome data of Foxx and Brown (1979). 

Foxx and Brown (1979) Present Study 

NFSM ACS NF ACS 

Total abstinence (%) so 10 20 36 

% of subjects smoking 50 30 80 7 
cigarettes with lower 
nicotine content 

% of subjects smoking 0 60 0 58 
cigarettes with the same 
of higher nicotine content 

Total 100 100 100 100 

% of subjects smoking 40 67 67 0 
lower nicotine cigarettes 
at a lower rate 

% of subjects smoking 60 33 33 100 
lower nicotine cigarettes 
at the same or higher rate 

Total 100 100 100 100 

% reduction in daily 32.0 27.5 43.0 44.0 
cigarette rate 

% reduction in tar 70.7 37.3 72.5 41.5 

% reduction in nicotine 68.6 36.9 78.8 44.3 
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achieved poorer abstinence, but approximately equal reductions in tar 

and nicotine intake, and greater reductions in cigarette rate. 

Further, examination of the data on subjects who were still smoking 

indicated that the present NF group exhibited a greater percentage of 

individuals than the NFSM group who were smoking both fewer cigarettes 

and cigarettes that were lower in tar and nicotine. Taken as a whole, 

these data are not as positive as the data reported by Foxx and 

Brown (1979) regarding the relative effectiveness of the nicotine 

fading approach to achieve total abstinence but strongly support the 

efficacy of the nicotine fading procedure as a means of reducing and 

maintaining the total amount of cigarette consumption. 

Controlled smoking 

A large number of smokers in the NF group were able to reduce and 

maintain both tar and nicotine content and absolute rate without 

exhibiting selective increases in smoking topography and carbon 

monoxide levels. In fact, overall decreases in the CO and total puff a 

durations were noted for all groups that used the nicotine fading 

procedure. As such, these d<'tta do not support previous findings 

regarding compensatory smoking to low tar, low nicotine cigarettes 

(Frith, 1970; Russell, Wilson, Patel, Cole,. and Feyerabend, 1973; 

Jarvik, Popek, Schneider, Baer-Weiss, and Gritz, 1978). Rather, these 

findings support the arguments by Prue, Krapfl, and Martin (1981) and 

Frederiksen (1979) that reductions in the nicotine content of the 

cigarette do not necessarily lead to compensatory increases in intake. 

For the most part, the discrepant results on compensation are between 

laboratory studies which assess the short-term effects of abrupt and 
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large changes in nicotine levels and clinical studies that assess the 

long-term effects of gradual nicotine reduction over an extended 

period of time. Thus, an explanation for these discrepant findings 

could be . that smokers will initially attempt to compensate for 

reductions in nicotine levels but will adapt (i.e., not compensate) to 

these levels over time. This question could be answered by 

intensively monitoring the daily consumption of individuals who are 

attempting the nicotine fading procedure. Until such data is 

available, this question will remain open. 

It is also important to note that the utilization of multiple 

outcome measures provided valuable data regarding program success and 

controlled smoking. For example, the finding that the NFRPT group 

failed to achieve significant decreases in daily rate or total 

nicotine intake but exhibited significant decreases in CO suggests a 

that it is possible to reduce some factors of health risk without 

altering cigarette rate. Findings such as this one not only support 

the controlled smoking preinise but provide excellent ideas for future 

experiments. 

Booster sessions 

Assessment of the effectiveness of booster sessions was 

confounded by the fact that the program content (ie, RPT or ACS) was 

simultaneously manipulated. However, the effectiveness of the booster 

sessions can be partially determined by comparing the NF group with 

the two groups that had booster sessions (NFRPT and NFACS). 
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Theoretically, if booster sessions significantly improved outcome, the 

NFRPT and NFACS groups should have been superior to the NF group. 

However, since neither group exhibited clear superiority, it is likely 

that the booster sessions had little influence on outcome. 

Predictors of success 

Direct comparisons with past research are limited by the fact 

that no other published studies have used total.nicotine intake as the 

dependent variable. Even so, some comparisons can be tentatively 

made. For example, the finding that demographic and personality 

variables had a low relationship with follow-up outcome was not 

surprising, given that these variables have traditionally yielded poor 

prediction of successful smoking cessation (USPHS, 1979). However, 

failure of the Self-Efficacy Questionnaire was disappointing because it 

was originally felt that each smoker's assessment of his or her 

ability to quit would be predictive of later success. As such, the 

present results are not consistent with Bandura' s (1977) findings 

regarding feelings of self-efficacy and performance in treatment. 

The positive relationship between baseline rate and brand (tar) 

with total nicotine intake at follow-up makes logical sense, although 

the magnitude of the effect was surprising compared to past research 

(USPHS, 1979). The negative relationship between total nicotine 

intake at follow-up and the smoker's expectation of success (rate), 

however, is somewhat confusing. These findings suggest that smokers 

with moderate expectations of success achieved greater reductions than 

smokers who expected abstinence. One possible explanation for these 
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results could be that smokers who expected, but did not achieve, 

abstinence experienced an "abstinence violation effect" (Marlatt and 

Gordon, 1978) which resulted in full blown relapse. Briefly, the 

"abstinence violation effect" is a cognitive and affective reaction to 

failure which lowers the individual's self-image as an abstainer and 

results in the individual feeling that he or she cannot refrain from 

the addictive behavior. Thus, individuals who expected but did not 

achieve abstinence may have experienced feelings of failure and, 

consequently, gave up. Conversely, individuals who expected and 

achieved smoking reduction may have experienced feelings of success 

and, consequently, continued to try to reduce smoking. If and when 

future research substantiates this point, it may be advisable to 

enroll 'low-risk' individuals in a controlled smoking program 

(Frederiksen, 1979) prior to an attempt at smoking cessation. 



Summary and Conclusions 

The major purpose of the present experiment was to eva1uate the 

effectiveness of relapse prevention training on smoking cessation. To 

do this, a pre-test, post-test factorial design was employed in which 

the relative success of a nicotine fading plus relapse prevention 

training group (NFRPT) was compared to a nicotine fading on1.y control 

(NF), a nicotine fading plus American Cancer Society control (NFACS), 

and an American Cancer Society only control (ACS). Measures of 

smoking rate, tar and nicotine intake (total nicotine intake), 

alveolar carbon monoxide (CO ), smoking topography (total pu£f time), a 

self-efficacy (SE) and health locus of control (HLC) were taken at 

baseline, end of treatment, 2-month follow-up, 3-month follow-up and 

6-month follow-up. 

The major hypothesis regarding superior outcome for the NFRPT 

group was not supported. The NFRPT group did not achieve superiority 

over controls at the end of treatment or any follow-up on abstinence 

rates, daily smoking rate, total nicotine intake, total puf£ time, or 

CO levels. As such, these results do not support the efficacy of a 

relapse prevention training as a maintenance precedure for smoking 

cessation. Given this, the arguments of. Marlatt and his colleagues 

(Marlatt & Gordon, 1978; Cumming, Gordon & Marlatt, 1980) regarding 

relapse prevention training remain theoretically fruitful but 

empirically unvalidated. 
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Of course, many variables need to be investigated before the 

relapse prevention training concept can be rejected. It is possible, 

for example, that relapse prevention training would be more effective 

if presented at the end of the nicotine fading program rather than 

throughout it. It is also possible that the program content of the 

present study was too dry, involved too much work, or was too 

pessimistic. 

Although smoking outcome was not differentially improved as the 

result of relapse prevention training, some systematic changes were 

noted on the Health Locus of Control (HLC). Specifically, the NFRPT 

group became progressively more internal over time whereas the NFACS, 

NF and ACS groups became gradually more external. These findings 

indicate that the NFRPT group members felt more confident than the 

controls that health was contingent upon behavior. Although the 

meaning of this finding is unclear, there is some research evidence 

suggesting a positive relationship between an internal locus of 

control and self-initiated attempts at quitting smoking (Rosenbaum & 

Argon, 1977). If so, the NFRPT group might exhibit superior outcome 

over longer follow-up. 

This study also attempted to replicate the effectiveness of the 

nicotine fading procedure as an effective, nonaversive means of 

smoking cessation. The efficacy of this procedure was partially 

confirmed. The NF group of the present study exhibited significant 

reductions from baseline on smoking rate, total nicotine intake, and 

had a moderately good abstinence rate. These results were also found 
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to compare favorably with data of Foxx and Brown (1979). However, 

unequivical confirmation of this approach was limited by the fact that 

the ACS control also exhibited a high rate of success. As such, the 

present study only partially replicates the study of Foxx and Brown 

(1979). 

Overall, the results 0£ the present study are informative. The 

negative findings regarding relapse prevention training are 

disappointing but enlightening given the intuitive appeal of this type 

of program. These results suggest that more research is needed before 

relapse prevention training is incorporated into multicomponent 

programs. Second, these results support the utility of nicotine 

fading as a means of treating smokers. Finally, these results 

partially support the concept of controlled smoking in that many 

non-abstinent individuals were able to achieve some degree of risk 

reduction at the end of the program. 
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Attitudes Regarding Quitting 

Please circle the number above the response which best represents your 
opinion to each of the following questions. 

(1) How confident do you feel in you ability to quit smoking entirely? 

I 

very 
unconfident 

2 

unconfident 

3 

undecided 

4 

confident 

5 

very 
confident 

(2) How confident do you feel in your ability to avoid occasional relapses 
once you quit? 

I 

very 
unconf ident 

2 

unconfident 

3 

undecided 

4 

confident 

5 

very 
confident 

(3) How confident do you feel in your ability to return to abstinence 
following a brief relapse? 

I 

very , 
unconfident 

2 

unconfident 

3 

undecided 

4 

confident 

5 

very 
confident 

(4) How ,confident do you feel in your ability to reduce the health risk 
associated with smoking? 

I 

very 
unconfident 

2 

unconfident 

3 

undecided 

4 

confident 

5 

very 
confident 
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Directions: This questionnaire has to do with beliefs that people 
have about their health. The questionnaire consists of a series of 
statements followed by a 6-point rating scale~ Next to each statement 
circle the number that most closely agrees with your own beliefs. The 
higher the number, the more you agree with it. Please answer every 
item and do not spend too much time thinking about any one. Since this 
is a measure of belief, there is no right or wrong answer. 

Strongly 
Disagree 

1. If I take care of myself, I can 
avoid illness. 

2. Whenever I get sick it is because 
of something I've done or not done 

3. Good health is largely a matter of 
good fortune. 

4. No matter what I do, if I am going 

1 

1 

1 

to get sick, I will get sick 1 

5. Most people do not realize the extent 
to which their illnesses are controlled 
by accidental happenings. 1 

6. I can only do what my doctor tells me 
to do. 1 

7. There are so many strange diseases 
around that you can never know how 
or when you might pick up one. 1 

8. When I feel ill, I know it is because 
I have not been getting the proper 
amount of exercise or eating right. 1 

9. People who never get sick are just 
plain lucky. 1 

10. People's ill health results from 
their own carelessness. 1 

11. I am directly responsible for my 
health. 1 

2 

2 

2 

2 

2 

2 

2 

, 2 

2 

2 

2 

3 4 

3 4 

3 4 

3 4 

3 4 

3 4 

3. 4 

3 4 

3 4 

3 4 

3 4 

Strongly 
Agree 

5 6 

5 6 

5 6 

5 6 

5 6 

5 6 

5 6 

5 6 

5 6 

5 6 

5 6 
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NICOTINE FADING 

NF (session 1) 

I. Introduction (10 minutes) 

II. Program Explanation (15 minutes) 

A. Experimental nature of this project. 

B. Group format 

C. Schedules 

III. Treatment Explanation (15 minutes) 

IV. 

A. Explain the 2 major components of treatment. 

1. We will attempt to help each person remediate 

their nicotine habit. 

a.) Explain that most people will regulate 

their nicotine intake. 

b.) Explain brand fading (give out handout). 

c.) Stress the importance of not switching 

from assigned brands. 

d.) Stress the fact that the cigarettes will 

sometimes taste bad for the first few days. 

2. We will attempt to help each person remediate 

their smoking habit. 

a.) Explain that much of smoking is not nicotine 

regulation, rather overlearned habits. 

b.) We will use such procedures as contracting, 

stimulus control, engaging in other behaviors, 

etc. 

Homework for Session 1 
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NF (session 2) 

I. Opening (15 minutes) 

II. Nicotine fading (15-30 minutes) 

A. At this session, each member will reduce his intake by 30%. 

III. Homework (15 minutes) 

NF (session 3) 

I. Opening (10-15 minutes) 

II. Nicotine fading (10-15 minutes) 

A. At this session, members will reduce intake by 60%. 

III. Hand out and explain Tip Sheet and Contract Explanation. 

IV. Homework (15 minutes) 

NF (session 4) 

I. Opening (10-15 minutes) 

II. Nicoting fading (10-15 minutes) 

A. At this session, members will reduce intake by 90%. 

III. Discussion of contracting (30 minutes) 

IV. Homework (15 minutes) 
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NF (session 5) 

I. Opening (10 minutes) 

II. Plan/contract development (45-60 minutes) 

A. Have each group member discuss his/her plans for quitting 

with the group and have group members provide feedback and 

suggestions. 

III. Preparation for quitting (10 minutes) 

A. Remind the participants to review the Tip Sheet 

for the upcoming week. 

B. Offer a few common suggestions 

IV. Homework (15 minutes) 

NICOTINE FADING AND RELAPSE PREVENTION TRAINING 

NFRPT (session 1) 

I. Introduction (10 minutes) 

II. Program Explanation (15 minutes) 

A. Experimental nature of this project 

B. Group format 

C. Schedules 
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III. Treatment Explanation (15 minutes) 

A. Explain the 3 major components of treatment 

1. We will attempt to help each person remediate 

their nicotine habit. 

a.) Explain that most people will regulate their 

nicotine intake. 

b.) Explain brand fading (give out handout). 

c.) Stress the importance of not switching 

from assigned brands. 

d.) Stress the fact that cigarettes wil1 sometimes 

taste bad for the first few days. 

2. We will attempt to help each person remediate 

their smoking habit. 

a.) Explain that much of smoking is not nicotine 

regulation, rather overlearned habits . 

b.) We will use such procedures as contracting, 

stimulus control, engaging in other behaviors, 

etc. 

3. We will attempt to help each individual prevent 

relapse once they quit (Relapse Prevention). 

a.) Note that virtually everyone can quit but 

that there is a high rate of relapse:. 

B. Note that part of each session will be devoted to nicotine 

fading and contracting and part of each session will be 

devoted to relapse prevention. 

IV. Brief overview of the Relapse Prevention Model (lS minutes) 

A. Model 

1. Understanding the problem. 

a.) Note the automatic nature of smoking and importance 

of self-monitoring. 

b.) Monitor who, what and where. 
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2. Planning a solution. 

a.) We will offer a wide variety of techniques 

which will help. 

b.) However, note the importance of each individual 

developing his/her own plan. 

3. Carrying out the plan 

4. 

a.) Each person will be required to carry out 

a plan both during therapy and after. 

Checking the results 

a . ) If successful, continue . 

b.) If unsuccessful, revise. 

B. Note that major task for us is to orient the members of 

the group to treat difficulties as problems to be solved, 

rather than thinking that the problems are signs of 

helplessness. 

V. Homework for session 1. (15 minutes) 

NFRPT (session 2) 

I. Opening (15 minutes) 

II. Nicotine fading (15-30 minutes) 

A. At this session, each participant will reduce intake 

by 30%. 
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III. Relapse Prevention Training (15-30 minutes) 

A. Understanding the problem. 

B. Hunt and Matarazzo (1973) - explain 

C. Marlatt and Gordon (1978) - explain 

D. Have the group discuss briefly what these findings 

mean to them. 

E. Understanding one's own smoking pattern. 

1. Note the situational specificity of smoking. 

2. Have the group discuss which of these situations 

will be most problematic once they quit. 

IV. Homework (15 minutes) 

NFRPT (session 3) 

I. Opening (10-15 minutes) 

II. Nicotine fading (10-15 minutes) 

A. At this session, participants will reduce intake by 60%. 

III . Relapse Prevention Training - Planning a Solution 

(30-45 minutes) 

A. Hand out Tip Sheet and Contract Explanation. 

B. Explain how each smoker's plan should be individualized. 

1.) No two smokers are alike. 

2.) Different procedures work for different people. 

3.) Don't necessarily do what worked for someone else. 

It might not work for everyone. 

C. Discuss some of the "most useful" options. 

1. Contracts. 

2. Engaging in incompatible behaviors. 

3. Stimulus control. 

4 . Cognitive restructuring. 

D. Ask the group to brainstorm and discuss v a rious opti ons 

from the Tip Sheet and past experience. 



97 

IV. Homework (15 minutes) 

NFRPT (session 4) 

I. Opening (10-15 minutes) 

II. Nicotine fading (10-15 minutes) 

A. At this session, participants will reduce intake by 90%. 

III. Relapse Prevention - Carrying out the plan and checking the 

results (30-45 minutes). 

A. Review the model. 

1. Week 1 - found the most problematic situat.ions. 

2. Week 2 - decided on solutions to each of the 

problems. 

3. Week 3 - Choose one problem and carry out the 

solution. Check the results. 

B. Have each member of the group discuss a problem situation 

that they will work on over the next week. 

1. Make sure that they cover the following points. 

a.) Specify the problem. 

b.) How will they measure change? 

c.) What technique will they use cause the change. 

C. Make sure each member has a workable plan. 

IV. Homework (15 minutes) 
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NFRPT (session 5) 

I. Opening (10 minutes) 

II. Plan/contract development (45-60 minutes) 

III. 

A. Have each group member discuss his/her plan for quitting 

with the group and have group members provide feedback and 

suggestions. 

Preparation for quitting (10 minutes) 

A. Remind the participants to review the Tip Sheet 

for the upcoming week. 

B. Offer a few suggestions. 

IV. Homework (10 minutes) 

NFRPT (session 6) 

I. Opening (10 minutes) 

II. Group Discussion (45-60 minutes) 

A. Care should be taken to keep the group problem solving and 

on task. 
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NFRPT (session 7) 

I. Opening (10 minutes) 

II. Group Discussion (45-60 minutes) 

III. Homework (10 minutes) 

NFRPT (session 8) 

I. Opening (10 minutes) 

II. Group Discussion (45-60 minutes) 

A. Care should be taken to keep the group problem solving and 

on t a sk. 
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AMERICAN CANCER SOCIETY 

ACS (session 1) 

I. Introduction (10 minutes) 

II. Program Explanation (15 minutes) 

A. Experimental nature of this project. 

B. Group format 

C. Schedules 

III. Explain Treatment (15 minutes) 

A. Program Philosophy 

1. Help each smoker clarify his/her goals regarding 

smoking. 

2. Common sense approach utilizing what other smokers 

have found helpful. 

3. Each person should make a decision regarding quitting 

by the fifth and final session. 

a. We won't insist on the person quitting. 

b. Rather, we will let each person set his/her 

own goals. 

IV. Establish buddys (15 minutes) 

V. Lecture on habit (15 minutes) 

A. Distinguish between a habit and an addiction. 

B. Habit - put on board. 

VII. Homework for Session 1. 
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ACS (session 2) 

I. Opening (15 minutes) 

II. ACS Discussion (30-45 minutes) 

A. Likes versus dislikes regarding smoking (15-30 minutes) 

B. Motives of successful ex-smokers (15-30 minutes) 

III. Homework (15 minutes) 

ACS (session 3) 

I. Opening (10 minutes) 

II. Presentation of the health risks of smoking (30-45 minutes) 

III. Homework (15 minutes) 

ACS (session 4) 

I. Opening (10 minutes) 

II. Smoker's Test (15-25 minutes) 

III. Trigger Mechanisms (15-25 minutes) 

IV. Homework (10 minutes) 
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ACS (session 5) 

I. Opening (IO minutes) 

II. Plan/contract development (45-60 minutes) 

III. Preparation for quitting (10 minutes) 

IV. Homework (10 minutes) 
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NICOTINE FADI.NG plus AMERICAN CANCER SOCIETY 

NFACS (session 1) 

I. Program Explanation and Opening (25 minutes) 

A. Experimental nature of this project. 

B. Group format (explain) 

C. Schedules (explain) 

II. Explain Treatment (15 minutes) 

A. Explain the 3 major components of treatment 

1. We will attempt to help each person remediate 

their nicotine habit. 

a.) Explain that most people will regulate their 

nicotine intake. 

b.) Explain brand fading (give out handout). 

c..) Stress the importance of not switching from 

assigned brands· ~ 

d . ) Stress the fact that the cigarettes will sometimes 

taste bad for the first few days. 

2. We will attempt to help each person remediate their 

smoking habit. 

a.) Explain that much of smoking is not nicotine 

regulation, rather overlearned habits. 

b.) We will use such procedures as contracting, 

stimulus control, engaging in other behaviors, 

etc. 

3. We will give the group basic information concerning 

smoking. 
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B. Explain the part of each session will be devoted to nicotine 

fading and part will be devoted to the issues surrounding 

smoking. 

III. Establish Buddys (15 minutes) 

IV. Lecture on Habit (15 minutes) 

A. Distinguish between a habit and an addiction. 

B. Habit - put on board and explain. 

NFACS (session 2) 

I. Opening and Review (15 minutes) 

II. Nicotine fading (15-30 minutes) 

A. At this session each participant will reduce intake by 30%. 

III. ACS Discussion (30-45 minutes) 

A. Likes versus dislikes regarding smoking (15-30 minutes) 

B. Motives of successful ex-smokers (15-30 minutes) 

IV. Homework (15 minutes) 

NFACS (session 3) 

I. Opening (10 minutes) 

II. Nicotine fading (15 minutes) 

A. At this session, each participant will reduce intake 

by 60%. 

III. Presentation of health risks of smoking (30-45 minutes) 

IV. Homework (15 minutes) 
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NFACS (session 4) 

I. Opening (10 minutes) 

II. Nicotine fading (15 minutes) 

A. At this session, participants will reduce intake by 90%. 

III. Smoker's Test (15-20 minutes) 

IV. Discuss Trigger Mechanisms (15-20 minutes) 

V. Homework (10 minutes) 

NFACS (session 5) 

I. Opening (10 minutes) 

II. Plan contract development (45-60 minutes) 

A. Have each member in the group discuss his/her plan 

with the group and have group memebers provide feed-

back and suggestions. 

III. Preparation for quitting (IO minutes) 

A. Remind the participants to review the Tip Sheet for 

suggestions for the upcoming week. 

B. Offer a few suggestions. 

IV. Homework (10 minutes) 

NFACS (session 6) 

I. Opening (IO minutes) 

II. Group discussion (45-60 minutes) 

III. Homework (10 minutes) 
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NFACS (session 7) 

I. Opening (10 minutes) 

II. Discussion (45-60 minutes) 

III. Homework (10 minutes) 

NFACS (session 8) 

I. Opening (5 minutes) 

II. Discussion (45-60 minutes) 

III. Closure (15 minutes) 

IV. Homework (10 minutes) 
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Percent change for each subject in the NFRl?T group. 

Total 
Subject Rate Nicotine Nicotine co 
Subject 1 +01% -66? -66% -05~{ 

Subject 2 -11% -66% -70% -09% 
Subject 3 -100% -100% -100% -100% 
Subject 4 -97% !)0% -97% -72% 
Subject 5 -100% -100% -100% -73% 
Subject 6 +11% -25% -37% xx 
Subject 7 +06% 1)0~', +06% -31~( 

Subject 8 +05% -8()% -79% +01'7'. 
Subject 9 +42% 00% +42% +11/, 
Subject 10 +33% ()0~{. +33% xx 
Subject 11 -09% 001:: -09% xx 
Subject 12 +08% !)0% +08% -18~< 

Subject 13 +32;( 00% +32% xx 
Subject 14 -21% 001< -21% xx 
Subject 15 +10~~ -38/, -31% -421< 

Percent change for each subject in the NFACS group. 

Total 
Subject Rate Nicotine Nicotine co 
Subject 16 00% -78% -78% -100% 
Subject 17 -100% -100~/, -100% -100% 
Subject 18 -06% -83% -84% -31% 
Subject 19 +17% -83% -80% +o 71.'. 
Subject 20 -10% 00% -10% -01~~ 

Subject 21 -100~~ -100'1'. -100% -100/, 
Subject 22 +36% 00% +36% -421: 
Subject 23 -40% 00% -40% -on 
Subject 24 -100% -100% -100% -100% 
Subject 25 -100% -100% -100% -100% 
Subject 26 +18% -79% -74% -39% 
Subject 27 -100% -100~~ -100% -69'1'. 
Subject 28 -10% -21% -29% -12% 
Subject 29 +69% 00~~ +69% xx 
Subject 30 00% 00% 00% -79% 

XX means that no data was available. 
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Percent change for each subject in the :NF group. 

Total 
Subiect Rate Nicotine Nicotine co 

Subject 31 -30% -66% -77% -26% 
Subject 32 -05% -80% -81% +35;1, 
Subject 33 +16% -25% -13% -46~{ 

Subject 34 -100% -100% -100% -78~~ 
Subject 35 -57% -56% -81% +13% 
Subject 36 -71% -58% -88% -32% 
Subject 37 -29% 00% -29% -06% 
Subject 38 -35% -38~1, -59% -100;~ 

Subject 39 xx xx xx xx 
Subject 40 -22% -60% -69% -1om:: 
Subject 41 +25% -87 ~~ -84% -467'. 
Subject 42 - 100% -11)0% -HlO~~ xx 
Subject 43 xx xx xx :xx 
Subject 44 00~~ 00% 00% xx 
Subject 45 -00% -51)% -50% -51% 
Subject 46 -100% -100% -1011% -40% 

Percent change for each subject in the ACS group. 

Total 
Subject Rate Nicotine Nicotine co 

Subject 47 -100% -100% - 101)% xx 
Subj ect 48 -100% -11)0% -100% -100% 
Subject 49 +300% -25% +225% xx 
Subject 50 -09% 00% -09% +44% 
Subject 51 -100% -100% -100% -32% 
Subject 52 -18% n.o;~ -18% +47% 
Subject 53 -59% 00% -59% +25'.l: 
Subject 54 -63% 00% -63~~ xx 
Subj e ct 55 -05% +400% +381% -28A 
Subject 56 +48% -63% -46.% -11% 
Subject 57 -26% 00% -26% +09% 
Subject 58 -32% 00% -32% +36% 
Subject 59 +15% 00% +14% +12% 
Subj e ct 60 -100% -100% -100;1, -100% 

XX means that no data was available . 
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THE EFFECTS OF RELAPSE PREVENTION TRAINING 

ON SMOKING CESSATION 

by 

Thomas Arthur Burling III 

(ABSTRACT) 

The major purpose of this study was to test the effectiveness of 

a relapse prevention program which was designed to help smokers 

anticipate and avoid relapse. To do this, twenty-three male and 

thirty-seven female smokers who volunteered for an experimental stop 

smoking clinic were randomly assigned to one of four treatments: (NF) 

a nicotine fading treatment in which smokers were required to 

gradually reduce the nicotine content of their brand prior to 

quitting; (ACS) an abbreviated American Cancer Society 

Stop Smoking Program; (NFACS) a treatment which combined the nicotine 

fading program with the American Cancer Society program; (NFRPT) a 

treatment which combined nicotine fading with a relapse prevention 

training program designed from the suggestions of Marlatt and Gordon 

(1978). A pre-test, post-test factorial design was used in which 

daily smoking rate, tar and nicotine levels, alveolar carbon monoxide 

levels, smoking topography measures, feelings of self-efficacy 

regarding quitting smoking, and attitude regarding health were 



assessed at baseline, end of treatment, 2-month follow-up, 3-month 

follow-up and 6-month follow-up. Contrary to expectations, the NFRPT 

group failed to exhibit superior outcome over controls on any 

dependent variable measuring smoking consumption. Further, the NFRPT 

group exhibited the poorest 6-month abstinence rate and had 

significantly higher 6-month daily smoking rates than the NF and ACS 

controls. As such, these finding fail to support the recent arguments 

of Marlatt and Gordon (1978) and others regarding the efficacy of 

relapse prevention training as a means of improving treatment outcome 

in smoking cessation programs. These results are also consistent with 

other recent studys which have failed to demostrate the unique 

effectiveness of maintenance procedures. 

A secondary purpose of this study was to replicate the findings 

of Foxx and Brown (1979) and Prue, Krapfl, and Martin (1981) regarding 

the effectiveness of nicotine fading as an easy to administer, non-

aversive smoking cessation treatment. As expected, the NF group 

exhibited significant decreases from baseline in daily cigarette rate 

and total nicotine intake at the 6-month follow-up. However, only 

moderate abstinence rates and carbon monoxide reductions wer~ 

achieved. Compared to the data presented by Foxx and Brown (1979), the 

NF group of the present study achieved superior decreases in daily 

cigarette rate and tar and nicotine intake but poorer overall 

abstinence rates. Further, the present NF group did not exhibit 

superiority of the ACS control group. As such, these results are 

encouraging but only partially replicate the findings of Foxx and 

Brown (1979). 
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