
were reporting abstinence. However, self-reports were not validated, 
and if one assumed that nonresponders were smoking, the success rate 
based on all subjects completing treatment would be only 23 percent 
(22 of 96). Some success has been noted utilizing contingency 
contracting as a maintenance aid within a broad-spectrum program 
(210). In sum, as a single technique, contingency contracting appears 
able to initiate some behavioral changes, and when used in combination 
with other procedures, to prevent relapse. 

Other Self-Control Strategies 

Several other techniques or procedures have been modified for 
treatment of smoking behavior. Systematic desensitization was one 
procedure that was adapted for use with smokers under the rationale 
that reducing the need for stress-related cigarettes would aid subjects 
in coping with cessation. Again, while the technique was theoretically 
attractive, long-term abstinence rates were unimpressive (96, ZOO, 205, 
215, 263, 301, 426). Similarly, a direct test of meditation proved to be 
equivocal (287). 

In a similar vein, the suggestions of Homme (163) have produced a 
number of treatments attempting to increase self-control over 
smoking. Homme focused on “covert operants” which were designed to 
be incompatible with smoking behavior. He also reinforced non- 
smoking alternatives. However, only temporary treatment effects 
were produced in control trials (125,188,199,212), despite some clinical 
demonstrations (416). Several other studies tried some combination of 
techniques along these lines with only minimal success (38, 120, 282). 

Aversion Strategies 

Techniques designed to reduce the probability of smoking through the 
use of aversive stimuli have been very commonly utilized in behavioral 
research projects. The theoretical underpinnings of individual proce- 
dures remain only partially delineated, and different theoretical 
positions-such as operant vemus classical conditioning perspectives 
(12, 14, 106)-can result in varying treatment predictions (26, 226). 
Possibly due in part to this lack of theoretical precision, early research 
on aversive strategies produced mixed results (107, 135, 201, 279, 313. 
326, 327, 435, 436, 437). Continuing refinements and evaluations have 
led to more elaborate combinations that appear more effective. 

Aversive control procedures can most easily be categorized according 
to the major stimuli used: electric shock, covert sensitization, or 
cigarette smoke. All but two studies (242,434) reporting minimal long- 
term results for taste aversion fit easily into these categories. The 
three major stimuli have rarely been used in combination with each 
other, but more recently have been included in multicomponent 
packages that include aversion and self-control strategies. For clarity, 
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the research on the aversive control procedures applied in isolation will 
be examined first. 

Electric Shock 

Previous reviews (24, 200, 230) of early studies (201, 279, 313, 435) 
concluded that it was most likely that laboratory administered shock 
was ineffective because humans were too capable of discriminating 
between shock and no-shock situations. Thus, in spite of encouraging 
case study data (338), controlled experiments have failed to produce 
impressive long-term results (20, 32, 64, 220, 350, 394) or even 
superiority over attention-placebo controls (20, 64, 350). The nondiffer- 
ential results from contingent and noncontingent shock conditions in 
ihe study by Russell and his collaborators (350) suggested that 
“traditional conditioning processes do not contribute significantly to 
the clinical response of human subjects to electric aversion therapy for 
cigarette smoking” (p. 103). 

Some positive results are noteworthy, however. Berecz (PI, 22) has 
presented interesting case study data suggesting that shocking 
imaginal urges rather than actual smoking may be more effective. 
Chapman and his colleagues (58) combined daily shock sessions with 
intensive self-management training to produce reported abstinence in 
6 of 11 (54.5 percent) of the participants at a 1Zmonth follow-up. 
Dericco, et al. (85) produced a clear treatment effect for electric shock 
therapy. Sixteen of twenty (80 percent) of the subjects receiving shock 
were abstinent at 6-month follow-ups with validation by informants. 
The treatment involved sessions 5 days per week for several weeks, 
with higher than normal shock intensities and the additive influence of 
other treatment factors. Thus, these results do not refute the basic 
conclusion of past reviewers that shock augmented by other procedures 
may produce an effective treatment package, although as a sole 
treatment it fails because the effects often do not generalize outside 
therapy( 200,226,230). 

Covert Sensitization 

Cognitive processes have been commonly employed to produce aversion 
by pairing smoking with vivid images of extreme nausea or other 
unpleasant stimulation. This procedure of covert sensitization showed 
promise in case studies (57, 416), but experimental studies involving 
various types of control conditions or treatment comparisons have 
failed to produce either meaningful levels of long-term abstinence or 
superiority over controls (14, 118, 212, 236, 245, 268, 280, 315, 355, 384, 
4.26, 431, 447). However, it has been suggested as a maintenance 
strategy (29), and variants of the technique have been utilized in the 
more elaborate multicomponent treatments to be discussed later. 
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Cigarette Smoke Aversion 

The choice of cigarette smoke as the aversive stimulus in smoking- 
treatment may be particularly appropriate because: (1) the reinforcing 
aspects of almost any stimulus are reduced if presented at sufficiently 
increased frequency or intensity, and (2) the aversion affects many of 
the endogenous cues that characterize smoking (26,226). Several main 
versions of this approach have been used: satiation (that is, doubling or 
tripling the daily consumption of cigarettes) prior to abstinence; and 
aversive conditioning through either smoking with warm, stale smoke 
blown into the face, or rapidly smoking with inhalations every 6 
seconds. 

Early research using artifically produced warm, stale smoke to 
affect aversion showed impressive initial results (436) followed by total 
failure during follow-up (437). Other early studies also produced 
minimal or no long-term successes (107,135). However, in a subsequent 
study with the warm, smoky air apparatus, Schmahl and his colleagues 
(362) produced both 100 percent termination abstinence and an 
impressive 57 percent (16 of 28) abstinence rate at 6month follow-up, 
verified by random checks with informants. In the treatment, subjects 
were required to smoke rapidly (inhaling every 6 seconds) and 
continuously while facing into the blown smoke until further smoking 
could not be tolerated. Sessions were scheduled until the subject was 
abstinent a minimum of 24 hours and felt confident in maintaining 
abstinence (mean of about eight sessions). 

A well controlled replication against a normal-paced, smoking 
attention-placebo control found 60 percent (18 of 30) abstinence among 
three experimental conditions at 6month follow-ups, but only 30 
percent (3 of 10) abstinence in the control (229); this was again verified 
by random checks of informants. As the rapid-smoking-only condition 
was as successful as the more involved procedures, abandonment of the 
inconvenient smoke blowing apparatus was recommended (229). 
Subsequent early research by Lichtenstein and his colleagues was also 
highly effective (226). The logic and supporting data for the procedure 
have been considered in more detail by Lichtenstein and Danaher (226). 

Owing in part to the early effectiveness, convenience, and simplicity 
of the rapid smoking procedure, it became increasingly popular (72, 
226). Subsequent results are mixed and variable (72), however. A 
multiyear follow-up of the early studies has shown that some relapse 
did occur over the intervening years (232). Danaher (72) recently has 
comprehensively reviewed the existing data on- the procedure and 
documented that termination and follow-up abstinence rates varied 
widely in subsequent research, with some studies reporting minimal or 
no (0 to 29 percent abstinence) long-term successes (94, 122, 127, 206, 
215, 409), others with moderate (30 to 49 percent abstinence) success 
(28, 31, 104, 202, 207, 209, 276, 292, 325, 452), and a few approximately 
replicating the follow-up data of early studies (71, 94, 144, 246). 
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Danaher (72) has attempted to clarify these data by highlighting the 
departures from original treatment procedures by the use of group 
presentation (94, 127, 206, 209, 215, 246, 276, 292, 325, 452), limiting the 
number of sessions (usually to six) (123, 127, 202, 276, 292, 325), 
offering treatment on a rigid or fixed schedule (28, 71,94,123,127,202, 
276, 292, 325, 409), and omitting the contingently warm, supportive 
treatment context (94, 206, 207, 209). The most impressive recent 
outcome data have been produced with multicomponent approaches 
combining aversion and self-control procedures (28, 31, 94, 144, 246). 
Nevertheless, it is important to note that several multiple case studies 
and controlled studies on the rapid smoking procedure failed to 
demonstrate any improvement with the addition of self-control 
procedures (70, 71,123,292). 

Thus, the rapid-smoking procedure appears to be a potentially very 
effective but complex intervention, dependent both upon the subject’s 
active revivification of the aversion (12, 226, 246) and upon critical 
elements in the format, including a warm, personal client-therapist 
relationship offering social reinforcement and positive expectations 
(72, 88, 226, 246) and flexible or individualized treatment scheduling to 
insure total abstinence prior to treatment termination (72, 226). 
Numerous nonreplications and one direct test (276) have demonstrated 
that the production of only physiological aversion and conditioning 
effects are insufficient to produce long-term abstinence. 

Satiation 

Early research (436, 437) on the satiation technique was encouraging, 
with a 63-percent reported abstinence at Cmonth follow-up. The 
success was partially replicated in a slightly modified, marathon 
format (24O), but the weight of evidence on the procedure has been 
negative since that time. Controlled studies were unable to replicate 
the impressive cessation data or even to demonstrate superiority to 
control groups (59, 211, 408). Other comparative tests have also 
produced negative results (32, 207, 242, 249, 280). While the procedure 
as a sole treatment may have questionable effectiveness, more recent 
studies (28, 31, 80, 210), combining satiation with multicomponent 
treatment packages, have reported more impressive results. 

Medical Risks of Aversive Smoking 

Because the smoke-aversion procedures were developed to induce a 
degree of physiological discomfort by excessive smoking, the cardiopul- 
monary stress of increased nicotine and carbon monoxide exposure has 
been noted with concern, especially with regard to rapid smoking (156, 
164, 165, 223). A number of studies have been undertaken to quantify 
the impact of rapid smoking on the cardiovascular system (73, 78, 79, 
144, 174, 261, 354); much of the data has been summarized by 
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Lichtenstein and Glasgow (228). Recent studies by Hall and associates 
(144, 354) and Miller and associates (261) have documented that the 
rapid smoking procedure produces an acute and dramatic effect upon 
vital signs (respiratory rate, heart rate, and blood pressure), blood 
gases, and COHb saturations, which make the procedure contraindicat- 
ed for individuals with potential or active cardiovascular or pulmonary 
diseases. Adequate medical screening of potential treatment partici- 
pants has been strongly recommended (144,156,223,261,354). 

Data have yet to be published on the relative risks of other smoke- 
aversion procedures. If heavy-smoking subjects double or triple their 
daily smoking consumption during the satiation procedure, notable 
acute effects on the cardiovascular system may also occur. It should be 
noted that in excess of 35,000 participants have been exposed to the 
rapid-smoking procedures, with an informally reported morbidity rate 
from nonspecific complications of about 0.023 percent and no reported 
mortality (228). Yet, until the relative risks of procedures have been 
adequately researched, all the smoke aversion procedures should be 
used with appropriate screening and monitoring (144, 156, 228, 261, 
354). 

Less Stressful Alternatives 

The identification of the relative risks of the rapid smoking procedure 
has stimulated the development of smoke aversion interventions that 
involve less physiological stress. Because of the pattern of 20 to 30 
percent long-term abstinence with a common normal-paced attention- 
placebo condition (71, 123, 202, 206, 207, 209, 211, 229), which self- 
control training seemed to enhance (71). initial clinical demonstrations 
have been undertaken combining normal-paced “focused” smoke 
aversion within broad, multicomponent treatment packages (74, 141). 
Preliminary demonstration data showed that a &month abstinence 
could be produced in approximately 50 percent (5 of 10) of the 
participants (141). A controlled test of a rapid-puffing-sans-inhalation 
procedure produced somewhat less optimistic results with only 6 of 21 
(29.6 percent) of the participants who started treatment reporting 
abstinence at the 3-month follow-up; this was verified by random 
checks of informants (292). A recent report by Tori (417) found that a 
smoke-induced taste-aversion technique involving limited smoke 
inhalation produced reported abstinence in 17 of 25 (68 percent) of the 
participants versus 6 of 10 (60 percent) in a ragd smoking condition at 
a 26week follow-up. Unfortunately, assignment to treatment was not 
random, abstinence reports were not validated, subjects were treated 
on a fee basis, and a variety of adjuncts including hypnosis were 
utilized as maintenance boosters. Nevertheless, this and other early 
data (74, 141, 292) on alternatives to rapid smoking involving similar 
treatment formats, rationales, and nonspecifics, but markedly reduced 
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physiological stress, appear encouraging and worthy of additional 
controlled research. 

As noted above, the research on techniques and procedures derived 
from learning theories and models has been mixed and often 
inconclusive. As recommended by early reviewers of the behavioral 
literature (24,366), treatment packages combining multiple techniques 
are beginning to emerge. These comprehensive programs utilize some 
combination of the behavioral self-control techniques, and many also 
integrate aversive control procedures. The technology in this area is 
still developing; the early mixed results are to be expected. Still, recent 
reviews have uniformly concluded that the data from this emerging 
trend in programming are clearly encouraging (16,29, ZX, LGj). 

Treatment packages using behavioral self-control strategies alone 
have not produced notably effective results. Several complex programs 
have produced minimal long-term effects (48, 104, 115, 255, 381, 382). 
The later successes of Pomerleau and associates (308) and Brengel- 
mann (44, &) only came with refinements based on systematic 
developmental research. The most recent successful reports (28, 31, 44, 
45, 210, 246, 308) thus appear to be a product of practical and in-depth 
knowledge of the problem which guides the application of the diverse 
elements in the treatment programs. Early and more recent successes 
(28, 31, 39, 44, &, 58, 80, 94, 140, 142, 210, 246, 308, 407) suggest that 
planned extended contacts plus adaptation of techniques to individual 
needs are necessary for long-term success. 

In a carefully evaluated clinical demonstration, Pomerleau and 
associates (308) reported success in 61 of the first 100 participants with 
32 remaining abstinent (these were verified by urinary nicotine assays 
at l-year post-treatment). Brengelmann (42, 45) has refined his 
complex treatment package (42) to the point where current results 
with treatment-by-mail are equal to face-to-face therapy, with 55 to 67 
percent of the participants who complete treatment (86 percent 
reported completion rate) reporting abstinence at termination and 57 
percent of those responding to follow-up reporting continued, but 
unverified, abstinence. Although the success rate based on the 
assumption that nonresponders were smoking would be 23 percent, the 
efficiency of the approach is clearly encouraging. 

Other multicomponent treatments utilizing an aversion procedure to 
help induce cessation have also produced initially mixed but encourag- 
ing data. The early multiple case study of Chapman and associates (58) 
with electric shock plus extended self-management training is an 
often-cited example of this tJF of approach. In recent clinical 
evaluations of delivery formats, Best and associates (28. ~1) have also 
documented the potential efficacy of a multicomponent program 
involving aversive smoking (satiation and rapid smoking) plus 
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behavioral self-control training. Abstinence rates at 6 months, verified 
by informant reports, have varied from 35 to 55 percent, with the best 
results in a take-home version involving minimal personal contact. In a 
controlled study of satiation plus self-control training, Delahunt and 
Curran (30) demonstrated the superiority of the multicomponent 
treatment over controls and individual components. Six-month absti- 
nence data showed five out of nine subjects (56 percent) for the 
combined treatment, but only 0 to 22 percent for individual compo- 
nents and controls; self-report validity was enhanced by collected but 
unanalyzed saliva for thiocyanate assays. Elliott’s (94) package of rapid 
smoking, self-control strategies, covert sensitization, and systematic 
desensitization likewise produced abstinence, verified by a bogus 
marketing survey, in 45 percent (9 of 20) of the participants at 6-month 
follow-up, versus 17 percent for rapid smoking only and 12 percent for 
attention-placebo control. McAlister (246) demonstrated that his 
multicomponent rapid-smoking package was equally effective at 3- 
month follow-up presented either in person (56 percent or 5 of 9 
abstinence) or over television (62.5 percent or 5 of 8 abstinence), with 
self-reports validated by thiocyanate assays. 

These very positive findings are tempered somewhat by several less 
successful combinations of self-control and aversive smoking proee- 
dures (27, 71, 123, 292). The analytical study of the multicomponent 
approaches by Flaxman (104) provided some data on the complexity of 
the issues involved. Although the study indicated that subjects who 
abruptly quit on a selected date after self-control training reported the 
best &month abstinence data either with subsequent aversive smoking 
(5 of 8 or 62.5 percent) or only supportive counseling (4 of 8 or 50 
percent), gradual reduction strategies, especially for male subjects, 
were markedly less effective with or without aversive smoking. 
Though the cell frequencies were small and the abstinence data 
unverified, the results suggest that successful response to multicompo- 
nent treatments may be the product of many only partially understood 
variables. 

Treatment Innmatims 

Older (371) and more recent (119) survey data clearly indicate that 
most smokers who are motivated to quit are less interested in formal 
programs than in do-it-yourself methods. The broadening of the mode 
of service delivery- of behavioral treatments is thus another encourag- 
ing trend. A study by Dubren (90) suggested that brief interventions 
by television can produce small but meaningful abstinence rates on the 
order of 9 to 10 percent. He also demonstrated that taped telephone 
messages can be used to extend the intervention and support 
maintenance (91). McAlister’s (246) experimental demonstration of the 
potential of the media-only treatment group was impressive. Rosen 
and Lichtenstein (339) evaluated a program independently developed 
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by the employer. They reported encouraging results using the resulting 
monetary contingency technique. These preliminary studies suggest 
that the best of the behavioral technology could be made available 
effectively by media or at the worksite to those smokers unwilling to 
attend formal programs. 

The basics of successful clinical programs have also been reduced to 
self-study books (310, 72~). Consistent with the growing trend toward 
self-administered treatments (I’,$), multicomponent treatments based 
on behavioral self-control strategies with or without aversive smoking 
techniques (310, 72aj are now available in self-study formats. Although 
initial tests of the self-study approach to smoking cessation are mixed 
(28, 31, 123, 202), their availability should facilitate further testing of 
programs similar to the successful self-managed clinic reported by Best 
and associates (28,31). 

Controlled Smoking 

Most smokers want to reduce their risks from smoking (4.9, 347); this is 
evidenced by the dramatic changes that have occurred in the types of 
cigarettes being smoked (151, 270, 287. 34.5). Filter cigarettes are now 
the norm, and both the tar and nicotine content of the American 
cigarette have declined significantly (279, 412). These natural trends 
and apparent high interest among smokers in safer smoking have 
stimulated only preliminary interest in the development of interven- 
tions to maximize the reduction of risks (4.9,287,347). Frederiksen and 
associates (10&112), however, have pursued the topic and have 
experimentally demonstrated that exposure level can be controlled not 
only by rate of smoking and strength of cigarette, but also by altering 
the topography of the habit. They demonstrated that modifying the 
topography of smoking involves changing how much smoke is inhaled, 
how many puffs per cigarette are taken, and how much of each 
cigarette is smoked (109, 110, 112). Although the technology is still in 
the clinical-developmental stage, and the long-term stability of the 
changes will need to be verified, initial single-case demonstrations are 
encouraging and merit more emphasis. Data from the stimulus control 
studies suggest that reduction in exposure may be limited by the floor 
effect of 10 to 12 cigarettes per day (8,10,23,59,104,139,221,242,313, 
377). 

The controlled smoking technology may be useful to other groups of 
individuals. Physiological monitoring of ex-cigarette smokers who shift 
to pipes and cigars has documented that inhalation does occur (81, 82, 
351). Because the inhalation may mur at an unconscious level and can 
lead to tobacco exposures as great as cigarette smoking, such smokers 
may need specific behavioral training to control the topography of 
their new habits. Similarly, some smokers who shift to lower tar and 
nicotine cigarettes to reduce their risk may also require the controlled 
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smoking t,echnology to avoitl increases in rate or attempts to 
~cmlw~s~ie I)! altering the smoking tol)ography. 

Maintenance of Nonsmoking 

Both early (&‘:j, B/O, NS) and more recent (2fj, Z!), JO, 226, 245, ,706, ,?68, 
37t;i) reviews of the smoking intervention literature have focused on 
the need to devote more energy to developing Ibrocedures to assure 
long-term, robust behavior change. The continuing problems of 
nonreplications and minimal treatment effects have, however, kept 
most researchers searching for new or more effective cesmtim 
strategies. Yet past research has clearly indicated that most smokers 
motivated to quit relapse shortly after treatment termination (170, 
17'1). Thus all interventions should recognize that the production of the 
initial cessation is only the start of treatment (26, 226, 24.5, 306j. 
Detailed procedures to aid the recent ex-smoker learn the skills needed 
to solidify the behavior change should become an integral part of all 
treatments. 

Existing attempts to add maintenance programming to various 
treatments have proven somewhat ineffective (306). When offered 
booster sessions or telephone support if problems arise, most partici- 
pants fail to make use of the services (27; 380). Experimental tests of 
the booster treatment approach generally have shown equivocal results 
(84, 202, 32.5). Paradoxically, supportive phone calls during or after 
treatment seem to lead to significantly poorer long-term results (28, 
84, 380). It has been suggested that maintenance programming must 
be offered in a fashion that will enhance rather than distract from self- 
attributions of success (29,203). 

Some initial positive finding;; are available, however. Dubren (90) 
reported some success utilizing tape-recorded telephone reinforcement 
messages during the follow-up of a televised smoking clinic. After 
some initial negative and inconsistent results (206), Lando (21oj 
demonstrated, but was unable to replicate, that the long-term 
effectiveness of an aversive smoking program may be enhanced by a 
broad-spectrum, contingency-contracting program. Seven maintenance 
sessions over a Bmonth period produced abstinence, validated by 
informant reports, in 76 percent (13 of 17) of the maintenance group 
subjects at 6-month follow-up, versus only 35 percent (6 of 1’7) of the 
controls given cessation treatment only. Case study data support the 
maintenance-contracting conceI& (222). Recent dissertation data also 
appear to provide some encouraging findings regarding maintenance 
programming (84). 

Attempts to add on maintenance procedures have generally been 
ineffective (27, 31, .&P, 606, 292, :%G). However, several effective 
programs appear to have integrated into the total treatment package 
extended contacts and training in the behavioral skills (28, 44, ..$.5, 58, 
210, 308). These factors may be required to maintain abstinence. More 



research is needed to define what types of maintenance procedures are 
needed and when and how they can be most effectively administered 
(306). 

Research has begun to clarify the personal and situational factors 
which support smoking and which may induce ex-smokers back into 
the habit (30, 97, 110, 111, 243, 2Fi6, 349, 359). Individual difference 
factors have been overemphasized in the analysis of relapse, however, 
compared to situational factors (29). Betrospective analyses of 
individual differences that may be related to successful cessation have 
generally suggested that older males with lighter smoking habits and 
from higher social classes tend to be more successful (92,126,1&9, 233, 
271, 323, 389, 390), but the magnitude of these differences has been 
small (29). Several studies have suggested that individuals who report 
using smoking to control negative affect or who have higher levels of 
anxiety also appear more susceptible to relapse (89, 105, 179, 180, 292, 
370, 375, 389, 390, 399, 400). Efforts to utilize broad individual 
differences to maximize treatment effectiveness have been mixed and 
generally inconclusive (27, 32, 33, 53, 205, 212, 292). Given that broad 
smoking topographies (1, 29, 2 76, 177, 256, 34.9) and personality tests 
(27, 179) lack sufficient specificity, Best and Bloch (29) have suggested 
that emphasis should be placed on locating interactions between finer 
variations in the individual’s situational cues and smoking patterns (30, 
97,110,111,243) and responsiveness to treatment modalities. 

McAlister (2.45, 246) has outlined several other important areas that 
should be addressed in maintenance programming. Smokers need to be 
given a positive set regarding withdrawal symptoms and their ability 
to deal with them. Some data suggest that misattribution-type therapy 
can be helpful in achieving this goal (16, 2.~5). Since most smokers, 
especially women, believe they will gain weight if they quit (27’1), fear 
of the documented weight gain after cessation (37, SO, 62, 122) should 
be directly countered (24.5). The role of negative self-evaluations and 
common rationalizations (76) also requires further clarification (13, 
245). McAlister (24.5) has suggested that specific plans be formulated to 
aid ex-smokers confront their predicted problem areas. 

Research interest in the important area of maintenance program- 
ming is beginning, but many issues remain to be defined and tested. 
Preliminary data suggest that multicomponent programs are more 
effective when extended contacts are planned into the program and, 
diverse techniques are individualized to meet the special needs of all 
participants. Given the concern over smoking among women (65, 162, 
214,335), their special needs should be addressed. 

19-31 



General Overview of Data 

Status of Methodology 

As stated at the beginning of this section, there have been great 
improvements in the quality of data on smoking cessation methods in 
recent years (26,226, .X8,376), especially in several research clinics (81, 
82, 178, 283, 381, 382), large-scale coronary prevention trials (101, 265, 
266, 324, 441), and in the behavioral research area (26,29, 226). Yet the 
validity of the self-report data remains a critical concern. Since the 
validity of reported abstinence has been questioned by physiological 
measures in up to 20 percent of clinic participants (47, 82, 178, 231), it 
appears that many individuals may be reporting their commitment and 
expectations of success rather than their current smoking behavior. 
Ohlin and associates (283) revealed that, of the 19.2 percent (25 of 189) 
of the reportedly abstinent subjects who had COHb levels above a 0.8 
percent nonsmoking cutoff at treatment termination, none was 
reporting abstinence at Bmonth follow-up. With the current state of 
unverified self-report data, one must interpret cautiously even the 
commonly cited relapse curves (170,171). 

Random assignment to experimental conditions and the use of one or 
more control conditions have become much more common, especially in 
the behavioral research areas. Broad generalizations of the data 
continue to be made about the general efficacy of procedures with 
little regard for the interactive effects of age, gender, social class, or 
smoking topographies of successful participants. The small samples of 
almost all comparative research relegate these sources of possible 
interaction to the error variance. This, plus wide variability in the 
actual application of supposedly identical procedures, makes compari- 
sons across individual studies difficult. 

The continuing pattern of nonreplication and the lack of clear 
superiority of treatments over appropriate controls further suggest the 
need to balance these advances in research methodology with a 
practical and clinical sensitivity to the complexity of the problem (7, 43, 
224, 225, 304). The guidelines offered by several comprehensive clinics 
(43, 224, 304, 372, 375, 379, 380, 381, 383, 440) should serve to direct 
initial clinical testing of procedures. As McAlister (245) has outlined, 
procedures should first be intensively piloted with single individuals or 
small groups. The technology for the use of quasi-experimental (56, 
393) with other methods should make it possible to conduct multiple 
case studies with adequate statistical validity (108, 158u, 293, 415). 
When clinically refined, the treatment techniques can be tested against 
appropriate controls, especially attention-placebo controls (24, 56, 226, 
251, 272). When the format and techniques are well understood and 
documented, they can be replicated by other researchers in diverse 
settings (245,304, 398). 
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Although behavioral research has been advancing in experimental 
rigor, less progress has been made in public service and proprietary 
clinics. Objective and controlled evaluations are still needed in these 
settings. Though the treatment focus of these clinics makes classical 
experimental designs unattractive, alternative quasi-experimental 
designs should be investigated, since the technology exists to provide a 
degree of control in almost any field or applied setting (56,393). If such 
evaluations were undertaken, a wealth of data would be available to 
guide more controlled research (398). 

Most researchers now seem at least aware of the need to conduct 
long-term follow-ups of all participants. While various professional and 
financial constraints tend to limit this process, follow-ups of at least 6 
months are becoming common. Innovative suggestions, such as 
obtaining the name of a contact who will know the future whereabouts 
of the participant, have been offered to aid in tracking participants 
during follow-up (232). The public service and proprietary clinics are 
only beginning to recognize their responsibility in this area, and little is 
known about the long-term efficacy of these programs. 

In summary, the research on smoking-modification strategies over 
the past 15 years clearly indicates that past recommendations 
regarding adequate methodology still need to be heeded (24, 26, 226, 
251, 272, 366, 376). Researchers also need to become more aware of 
social contingencies such as clinical zeal, publication pressures, and 
dissertation timetables which have led to poor adherence to these 
guidelines (225). Data on the reliability and validity of self-reports of 
smoking behavior now strongly suggest that unverified, global self- 
reports should no longer be accepted as the only outcome data. 
Objective techniques for measuring smoking exposure can be devel- 
oped to validate and supplement self-report data. While great 
advances in methodology have been made in the past 15 years (26,226, 
376), new technical and design approaches now under study should 
serve to improve further the quality of the data collected in the future. 

Implications of the Data 
In light of the amount of research conducted over the past 15 years, it 
is remarkable that we have so little outcome data on the wide variety 
of treatments being offered and recommended. Equally astounding is 
how little we know about the millions of smokers who have quit on 
their own. As noted in other sections, it has been estimated that 95 
percent of the 29 million smokers who have quit since 1964 have done 
so on their own (270). Various surveys have revealed that the 
cumulative quit rates for various age groups, social classes, and 
occupations are impressive (92, 121, 133, 1.49, 271, 323, 421). The 
sporadic and marginal quality of outcome data on treatment programs, 
however, makes it impossible to conclude how this broad social 
phenomenon has affected clinical and research programs. Survey data 
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have shown that only a third or less of smokers motivated to quit are 
interested in formal programs (119, 371), and only a small minority of 
those who do express an interest actually attend programs when they 
are offered (19.5, 270). It thus appears that objective outcome data that 
are available may be based on a small minority sample of smokers at 
large. 

Objective data are lacking on most of the smokers who have been 
willing to attend formal programs. Public service clinics continue, but 
the lack of objective outcome data precludes the evaluation of their 
efficacy. Similarly, proprietary programs remain virtually unmoni- 
tored and unevaluated in an objective fashion. Smoking counseling by 
medical or health care personnel seems to be highly effective with 
symptomatic smokers (227, 338), but the efficacy of such an approach 
for other smokers has yet to be adequately evaluated. The data from 
the large scale coronary prevention trials (101, 265, 266, 324, 441) 
should help clarify some issues regarding medical counseling and 
smoking cessation among higher risk individuals, but the nonspecific 
treatment focus of these projects will limit the conclusions that can be 
drawn. 

Controlled research has yet to produce a clearly superior interven- 
tion strategy. However, the rapidly accumulating and improving 
research data now suggest that multicomponent interventions offered 
by intervention teams with practical knowledge regarding the smoking 
problem are the most encouraging. In part, the added effectiveness of 
some programs may be due to the skills of the intervention team to 
present the available techniques as both credible and attractive to the 
participants (173, 175). It is important to recognize that improved 
success in recent studies may also be influenced by changes in social 
norms regarding smoking. More integration of diverse perspectives, 
including pharmacological, behavioral, medical, and social aspects of 
the smoking habit, should enhance the multicomponent treatment 
approach. It is encouraging to note that more research emphasis has 
begun to be focused on maintenance programming. Apparently the 
multicomponent programs enable participants to gain the new skills 
needed to deal with their individual problems in adjusting to the new 
nonsmoking lifestyle. Many issues remain to be researched, however, 
and special programs may be required to deal with the needs of 
smokers with personal or environmental factors that encourage 
recidivism. 

Recommendations for Future Research 

Objective Measures of Smoking 

An adequate technology to validate self-report smoking data is 
critically needed. When physiological assessments have been done, 
inaccuracies in self-reported abstinence are common. Inaccuracies in 
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rate estimates among the continuing smokers cannot, however, be 
accurately evaluated with existing technology. If reliable physiological 
measures of smoking rate were available, the effects of various 
procedures in producing not only abstinence but meaningful and 
enduring reductions in smoke exposure could be objectively verified. 
Basic pharmacological and biological research is needed to formulate 
such objective measures of smoking. 

Maximizing Unaided Cessation 

The phenomenon of smoking cessation optside formal programs 
remains largely unexplored. Almost all successful ex-smokers quit on 
their own, but little is known about how to maximize this process. 
Existing survey data suggest that most smokers who are motivated to 
quit are not interested in aWnding formal programs. Most smokers 
report being interested in do-it-yourself quit methods or procedures. 
Therefore, precise information is needed regarding what types of 
treatments smokers view as credible, useful, and attractive. Controlled 
research is needed to evaluate the most cost-effective programs to 
make attractive and effective programs available to smokers who 
desire to quit. As treatments are refined in controlled research, they 
need to be translated into formats which are appropriate for testing 
with general population groups. 

Development of Maintenance Strategies 

The research on methods to assure that smokers who successfully quit 
have the behavioral skills and social supports needed to maintain and 
solidify the behavior change is currently at a very primitive stage. 
More basic research is needed to clarify the topography of smoking and 
relapse behavior so that the specific needs of various types of smokers 
can be fulfilled. Procedures and programs to aid smokers achieve 
cessation must be refined; past experience shows that the production 
of high rates of initial abstinence does not insure a noteworthy level of 
long-term abstinence. Different classes and types of smokers may 
require different levels of maintenance assistance. Specific smoking 
topography variables that predict such needs should be defined. 
Existing research on maintenance programming indicates that the 
maintenance procedures should be integrated into the treatment 
package rather than added on as an option at the end of the treatment. 
The development of maintenance strategies should be viewed as an 
integral part of the intervention package and should be evaluated 
accordingly. 

Evaluation of Existing Programs and Procedures 

As should be clear from the review of existing data, methodologically 
sound evaluations of all forms of smoking inter\-ention are still greatly 



needed. The increased rigor in the behavioral research area has begun 
to produce some tentative suggestions regarding effective strategies. 
However, the more promising multicomponent treatment packages 
pose new, more complex issues for evaluation. Alternative methods of 
effectively presenting the most effectual programs to the general 
public need to be explored and properly evaluated. In addition, the 
most attractive of the behavioral programs should be experimentally 
tested relative to other existing intervention strategies in order to 
produce relative outcome data for evaluation. 

The potential efficacy of smoking cessation and reduction counseling 
by physicians and health care professionals also should be experimen- 
tally evaluated. The existing technology derived from behavioral and 
social psychological research should be integrated into interventions 
appropriate for use in medical settings. 

All public service clinics and proprietary programs should be 
subjected to rigorous and continuing evaluation. Such programs must 
recognize their responsibility to the smoking public to present objective 
evaluations of long-term effectiveness. In addition, proper evaluations 
should lead to refinements in treatment procedures. As effective 
treatment strategies are developed and objectively evaluated within 
research programs, they should be translated into clinic formats for 
utilization and evaluation within the gener4 population. 
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