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ABSTRAC'I' 

A review of the pertinent literature led to the identification 

of certain issues in the behavioural modification of cigarette smoking 

which required investigation and clarification. 

A three-way factorial design was therefore utilized to assess: 

1) the effectiveness of a self-control treatment package, 

derived from a comprehensive model of smoking behaviour, 

as compared to a more complex, multi-ele~ent package, 

comprising additional, therapist-administered techniques. 

2) The viability of long-term "controlled" smoking , at 25% 

of baseline smoking rate, as opposed to total abstinence 

from cigarettes. 

and 3) the differential responses of "heavy" and "light" s:nokers 

to the· above treatment packages and with the alternative 

aims of abstinence or smoking reduction. 

Comprehensive assessment on self-report, physiological and 

personal ity measures at pre-, mid- and post-treatment and at three-, 

six- and twelve-mont h follow-up, allowed t he study of a number of 

other i mportant issues, namely, the role of expectancy, motivation 

and personality characteristics in determining response to treatment 

and the effects of modified smoking behaviour upon lung-function and 

body-weight. 

Eight treatment groups and two control groups were used in t he 

study, each comprising of six randomly allocated subjects. 

(i) 



Regardless of the treatment package utilized and baseline or 

target smoking-rate, all treatment groups responded equally well to 

intervention: the statistically significant reductions in smoking

rate evident at mid-treatment assessment were still evident at one

year follow-up. (Changes in self-reported smoking-rate were 

corroborated by objective measurement in the form of serum-thiocyanate 

blood-sampling). However, an analysis of the relative rates of 

success of "abstainers" and "reducers", in attaining and maintaining 

their targets, in the long term, showed that total abstinencewas more 

easily maintained than reduced smoking (at 25o/o of baseline-rate). 

The control groups demonstrated no significant changes in smoking

rate, over time. 

Certain positive predictive factors were identified, notably, 

a high level of expectancy and low scores on measures of psychopath

ological symptomatology, at pre-treatment. 

Although no changes were apparent in respiratory functioning, 

(ii) 

for any of the treatment groups, all such groups increased significantly 

in body-weight and maintained this increase at follow-up. "Anxiety" 

and "craving" measures demonstrated "inverted-U" shaped changes over 

time, related to initial decrease in smoking rate and later movement 

in the direction of baseline. 

Certain anomalous results were discussed and some methodological 

difficulties and shortcomings identified; then followed recommendations 

for increasing the effectiveness of intervention for smoking and a 

discussion of the implications of the study for future research. 
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1. REVIEW OF THE LITERATURE 

a) Introduction 

Over the last two decades, increasingly sophisticated 

attempts have been made to modify cigarette smoking behaviour. 

This increase in sophistication h~s been not only with regard 

to treatment methods, but applies also to techniques of 

measurement and assessment, to the nature and conceptualization 

of smoking behaviour, the subsequent development of appropriate 

models of smoking and to the increased recognition of certain 

"non-specific" factors which influence the outcome of efforts 

at modification. 

A vast amount of literature has accumulated as a result 

of the continued interest in this field. Behavioural work 

accounts for the greater part of this literature. Using 

multiple searches, including Psychological Abstracts, Orleans, 

et al (1981) compiled a topical bibliography, covering the 

years 1969-1979, of research into behavioural approaches to 

smoking cessation. Over 350 references were listed. Research 

has continued at a similar rate (although with different 

emphases) over the last five years. 

Lichtenstein (1982) draws attention to the fact that 

over twenty comprehensive reviews of the smoking-cessation 

literature have been produced ( eg. Bernstein·: and McAlister, 

1976; Lichtenstein and Danahe~,1976; Raw, 1978; Frederiksen & 

Simon, 1979; Pechacek, 1979) and recommends that "because the 

smoking literature is now so vast, broad reviews should be 

forsaken in favour of detailed analyses of specific issues". 
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It is therefore intended, in this review, to follow 

Lichtenstein's recommendation and to focus primarily on the 

issues especially relevant to the present research study. 

The central issues are the nature of smoking behaviour, 

appropriate goals of intervention, germane and efficient 

methods of assessment and treatment 'and certain non-specific 

factors (McFall and Hammen, 1971) influencing treatment 

outcome. The side-issue of weight increase as a result of 

smoking reduction or cessation is also of interest, and this 

topic will be reviewed in some detail. 

b) The Nature of Smoking 

(i) Historical Perspective and Health Risks 

In the early sixteenth century it was claimed that 

tobacco cured headaches, coughs, asthma, gout, stomach 

pains, constipation, flatulence, kidney-stones, arthritis, 

toothache and hemoptysis. In addition, tobacco was recommended 

for the treatment of syphilis, consumption, epilepsy and 

blindness. In 1604, however, the harmful effects of tobacco 

were already being recognized; James I published a "counter 

blaste to tobacco". Later in the sev~nteenth century, Pope 

Urban VIII condemned tobacco use, threatening excommunication 

for offenders, and physicians began to link tobacco usage with 

disorders such as heart pain, · asthma, cough and "ulcers of the 

lungs". 

Vogt (1982) quotes a contemporary, anonymous poet 

2 



"Tobacco is an evil weed 

It was the devil sowed the seed; 

It stains your fingers, burns your clothes, 

And makes a chimney of your nose". 

In the 1870's, Horace Greely referred to smoking as "fire 

at one end and a fool at the other". ( Harri■ , 1978). 

In the 1920 1 s, cigarettes surpassed pipes, cigars and 

chewing-tobacco in popularity. The national consumption of 

cigarettes, in the United Kingdom, steadily increased until 

1945, for both men and women {although the proportion of males 

smoking has always been higher) and then decreased sharply when 

cigarette prices increased after World War II. Since then, the 

proportion of male smokers in the population has steadily 

declined {from 65% to 42%) but female consumption has remained 

relatively stable {at about 40%). It is encouraging to note 

that, in 1962, 1971 and 1977, when reports were published by 

the Royal College of Physicians, tobacco consumption decreased; 

however, these decreases were both minimal and ephemeral {see 

Fig. 1.1). 

It is estimated that, at present, there are eighteen 

million cigarette smokers in Britain. 

The harmful physical effects of tobacco smoking are well 

documented {Doll and Peto, 1976; R.C.P. 1962, 1971, 1977, 

W.H.o., 1975; u.s.n.H.E.W., 1964, 1971, 1973, 1974, 1975, 

1976, 1979). 

3 



c.,-~~s 
, ...... lr,I,< 

IM(. 

(1'._~ 
-.In; ... ). 

.... 
... 
.. 
... 
, .. 
<t• 

'I• .. 
•• 
, . 
... 
1• 

1• 

, . 
• ., .. ., .. 

Fig. 1.1 

-. . c. r · R~t• tts 
c,.,t ·, ,,:11; m1) . 

The consumption of cigarettes in the U.K. 1900-1980 

(Adapted from Ashton, H. and Stepney, R. 1982) 

A recent report by the U.S.D~H.E.W. (1979) noted that 

smokers of high-tar cigarettes have an annual mortality rate 

70% greater than non-smokers; low-tar cigarettes increase 

the risk by 50'¾. The relative risk (mortality rate of smokers 

divided by the mortality rate of non-smokers) is greatest in 

the 35-55 age range. Individuals who stop smoking exhibit a 

declining relative risk, which, after fifteen years, approaches 

1.0. 

In the United Kingdom, tobacco accounts for 10 to 2096 

of all deaths (R.C.P. 1983); this amounts to a figure greater 

than 100,000, annually. 
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In addition to the carcinogenic tar-substances which are 

inhaled as a result of the combustion of tobacco, the smoker 

is exposed to poisonous gases such as carbon-monoxide, hydrogen 

cyanide and the nitric oxides (Prue, Krapfl and Martin, 1981; 

Schachter, 1977). It is these latter substances which account 

for the largest cigarette-induced co~ponent of mortality -

cardiovascular disorders. Myocardial infarction, ischaemic 

peripheral vascular disease, atherosclerosis of the aorta and 

vascular complications associated with oral contraceptives 

have all been clearly attributed to cigarette smoking 

(U.S.D.H.E.W. 1979). Lung cancer and chronic obstructive 

lung disease follow the cardiovascular category as causes 

of death. It is reported that smokers suffer more frequently 

from bronchitis, emphysema, sinusitis, peptic and duodenal 

ulceration and tooth and gum disease, than do non-smokers. 

Some evidence also exists for the existence of tobacco 

amblyopia; Victor (1970) suggested that this disorder may 

result from the incomplete detoxification of the cyanide 

Present in tobacco smoke, by certain, prone individuals. 

Finally, it is necessary to comment briefly on two 

further harmful consequences of smoking; impaired foetal 

development and foetal mortality and the effects of smoke on 

non-smokers ("passive smoking"). Infants born to smokers 

are lighter (by 100 grams), shorter (by 1 cm) and smaller 

in head-circumference than those born to comparable non-

5 



(ii) 

smoking women. As the level of maternal smoking increases, 

the risks of spontaneous abortion, foetal death and neonatal 

death also increase. Placental complications are also more 

frequent in smoking mothers (U.S.D.H.E.W. 1979). With regard 

to the phenomenon of passive-smoking, evidence has accumulated 

to show that "side-stream" (as opposed to "mainstream") smoke, 

although differing in chemical composition, has deleterious 

effects on non-smokers. In a Japanese study (Hirayama, 1981) 

it was shown that the incidence of lung cancer in non-smoking 

wives whose husbands smoked in excess of 20 cigarettes a 

day, was twice as great as wives of men who did not smoke. 

Similar results have been obtained in Greece (Trichopoulos 

et al, 1981) and the United States (Garfinkel, 1981). The 

evidence concerning cardiovascular damage is rather more 

sparse, although Aronow (1978) has shown that non-smokers 

suffering from coronary heart disease are liable to experience 

angina more readily, when exposed to cigarette smoke, and 

Bocanegra and Espinosa (1980) observed that the symptoms of 

Raynaud's disease (spasm of the small arteries of the fingers) 

were relieved in two female non-smokers who were separated 
I 

from their smoking husbands. 

.M,_odels of Smoking Behaviour 

It is clear from the foregoing account that continued 

efforts to help individuals cease (or, at least, reduce) 

their smoking behaviour are of paramount importance. The 
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most essential pre-requisite of a:ny programme of treatment 

hoping to achieve (and maintain) this aim is that its rationale 

. should be derived from a viable and comprehensive model of 

smoking behaviour. 

Many models of smoking behaviour have been put forward, 

some emphasizing psychological, some sociological, and, more 

recently, pharmacological factors. The more comprehensive 

models take all of these factors into account. Lichtenstein 

and Danaher (1976) correctly remarked that psychological 

models were, at least then, "long on theory and short on data" 

(p.83), in contrast to pharmacological models, which were 

"data rich and perhaps theory poor". Some of the major models 

of smoking will now be briefly reviewed. 

(a) The psychoanalytic model 

Freud (1905) considered smoking to be basically sexual 

in nature, being related, dynamically, to oral behaviours 

such as thumb-sucking and suckling. Green (1923) saw 

smoking as having rather less obscure sexual connotations, 

saying that pipes were unconsciously identified with phalli. 

The relatively modern phenomen0n of the woman smoker, 

although not commented on by either of the above theorists, 

would perhaps have been explained in terms of phallic 

symbolism and penis envy, although this is speculation. 

Bergler (1946), similarly, perceived smoking as being 

li~eq with libid.inous oral gratification, this 
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perhaps being a less extreme view than that adopted 

by Brill (1922), who saw it as a substitute for 

masturbation. 

The scientific validity of psychoanalytic explan

ations of smoking is questionable. McArthur, Waldron 

and Dickinson (1958) did prod~ce some evidence that 

the ease of stopping smoking may be related to the 

individual's weaning history, but, even conceding 

the validity of the "oral personality", Howe and 

Summerfield (1979) were able to provide only minimal 

support for the hypothesis that smoking is associated 

with more general "orality". 

There does seem to·. be a clear association between 

smoking and other oral behaviours such as alcohol and 

coffee consumption (Matarazzo and Saslow, 1960; 

Borgatta and Evans, 1968); however, this association 

can perhaps be more plausibly attributed to the fact 

that nicotine (see below), alcohol and coffee are all 

drugs which can affect the level of cortical arousal 

in some way and which may each therefore be used to 

effect desirable psychological changes in the same 

individual. This alternative explanation is consistent 

with the view of Stepney (1979), who has described 

smoking as a "psychological tool" and also with 

EysenOkian theory (Eysenck, 1973). 

8 



Psychoanalytic models of smoking behaviour are perhaps 

the best vindication of Lichtenstein and Danaher'e 

description of psychological models as being theory

rich and data-poor. 

(b) The "ethological" model 

Morris (1977) views smoking as a "displacement 

activity", being analagous to animal behaviours such 

as scratching and pawing the ground. He sees smoking 

as the overt manifestation of "inner conflict", 

especially when the behaviour occurs when the organism 

is under stress. (There is considerable evidence that 

smoking frequency can be related to level of stress, 

as detailed in (c) below). Morris rightly describes 

smoking as being "much more than a question of inhaling 

smoke", this behaviour being only one of those 

constituting the act of cigarette smoking (other 

elements being taking the cigarette from the packet, 

lighting it, etc.). 

Morris thus believes that smoking is essentially a 

stress-reduction mechanism. So~e support has been 

afforded to this view by Schachter, et al (1977b) and 

by Comer and Creighton (1978), who found that smokers 

exposed to high levels of stress smoked more cigarettes 

and took more puffs, respectively. 

More anecdotal, but perhaps more striking evidence 
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for the validity of construing smoking as a displace

ment or stress reducing activity is that the number 

of cigarettes consumed in Israel at the time of the 

Yom Kippu.r W~ (1973) increased markedly; reference 

to Figure 1:1 reveals peaks in the U.K. cigarette 

consumption at the times of World Wars I and II 

(although these apparent peaks may be artefacts due 

to the decrease in post-war smoking for economic, 

rather than psychological, reasons). 

(c) Smoking as a means of arousal control 

This model views smoking (or, more precisely, the 

absorbtion of nicotine into the body) as a behaviour 

leading to the individual's obtaining positive psycho

logical effects. It has not been suggested that every 

cigarette smoked is "used" by the smoker in this way, 

but that occasional cigarettes are, and that operant 

learning principles (Skinner 1938, 1953), and especially 

intermitt ent schedules of reinforcement, are therefore 

implicated. Smoking is thus construed as being, 

essentially, an operantly conditioned and operantly 

maintained behaviour. 

The beneficial psychological effects which are gained 

from smoking are apparently not uni-directional, where 

the level of CNS arousal is concerned. Somewhat para

doxically, nicotine as a drug can have both activating 

10 



and sedating properties, depending on dosage, (small 

doses being stimulating and large doses depressing), 

and it seems that an experienced smoker can regulate 

the intake of nicotine, without being conscious of this, 

to achieve the optilDllill benefit in a given situation. 

Mangan and Golding (1978) found, for example, that the 

proportion of EEG alpha rhythm was increased by smoking 

when subjects were stressed by bursts of white-noise, but 

was decreased by smoking in a situation of mild sensory 

deprivation. Ashton, et al, (1978), also found a dose

response relationship with nicotine. The implication 

here is that smoking can have a normalizing, regulatory 

function with regard to cerebral activation. 

It will be recalled that, in describing the psychoanalytic 

model of smoking, an alternative explanation for the 

association between smoking and other "oral" behaviours 

was offered by Eysenckian theory. The view of smoking 

as being related to arousal control can also, clearly, 

be associated with certain aspects of Eysenck's theory 

of personality (Eysenck, 1947). Eysenck describes the 

extravert (who has a relatively low level of cortical 

arousal) as being stimulus-hungry, whereas the introvert 

is seen as stimulus-shy. Thus extraverts, it is suggested, 

will have a slower rate of nicotine intake, to increase 

their level of CNS activation, and introverts, conversely, 
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will strive for a larger, depressant dose (Eysenck, 1973). 

Evidence supporting this view is rather sparse, however, 

and further research is needed. 

In conclusion, the model of smoking as a means of arousal 

control (or as a "psychological tool" (Stepney, 1979)) 

has certainly gained some scientific support, being based 

solidly on physiological phenomena, which are rather more 

easily observed and measured than are purely psychological 

variables. Interestingly, this is the only model of 

smoking which postulates that smokers actually have an 

advantage over non-smokers, the latter lacking an 

instrument to regulate their arousal level as necessary, 

in response to environmental demands. 

(d) Smoking as an addictive behaviour 

Dictionary definitions of the word "addiction" fail to 

differentiate the term adequately from the term "habit". 

A habit-forming drug is not necessarily needed by the 

regular user to satisfy a physiological dependence; 

rather, psychological needs are those that require 

fulfilment. In contrast, a.~ addictive drug is one which 

leads to the user's being dependent through primarily 

pharmacological mechanisms. 

The weight of evidence supporting the view that nicotine, 

the pharmacological agent contained in tobacco which is 

of the greatest psychological importance to the smoker 
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is, in fact, an addictive drug, has grown over the years. 

The fact that many smokers themselves recognize smoking 

as "a form of slow-motion suicide" (Stepney, 1979) but 

nevertheless persist with the behaviour, is evidence, 

albeit anecdotal, for the addictive nature of tobacco. 

A strong proponent of this model, Russell, has said that 

"if it were not for the nicotine in tobacco smoke people 

would be little more inclined to smoke cigarettes than 

they are to blow bubbles or light sparklers" (Russell, 

1971, p.7). The same author goes so far as to say that 

"Cigarette smoking is probably the most addictive and 

dependence-producing form of object-specific self

administered gratification known to man" (Russell, 197 4 ) • 

What is the scientific evidence for the above view? The 

essential difference between the addiction model and the 

previously discussed arousal-control model is that the 

latter suggests that smoking occurs to obtain psychological 

benefits, whereas the former views smoking as a behaviour 

which prevents psychological distress, in the form of 

withdrawal symptoms. Thus one area in which controlled 

studies have been carried out relates to the aversive 

consequences of nicotine deprivation; if nicotine is a 

truly addictive drug, ~hen it follows that the same, or 

similar, symptoms will be evident in different individuals 

undergoing deprivation and that a "withdrawal syndrome" 

should therefore be identifiable. 
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Several authors have found support for such a syndrome 

(Guilford, 1966; Wynder, et al, 1967; Horn, 1970). 

Brecher (1972) and Larson and Silvette (1971) described 

symptoms, following abstinence from nicotine, which 

included irritability, restlessness, poor concentration, 

lightheadedness, insomnia, tremor and increased hunger. 

At the physiological level, a decrease in heart-rate and 

blood-pressure have been noted (Knapp, Bliss and Wells, 

1963), and similar findings were reported by Weybrew and 

Stark (1967), who demonstrated that both mood changes 

and physiological changes were reversed when smoking was 

resumed. Heirnstra, Bancroft and DeKock (1967) found 

that, during a simulated driving task, deprived smokers 

made more errors in tracking and vigilence than did 

subjects who were permitted to smoke. Kleinman, Vaughn 

and Christ (1973) noted impaired paired-associate learning 

ability as a result of 24 hour abstinence from smoking. 

Finally, Shiffman and Jarvik (1976) found, using trend 

analysis procedures, "U-shaped" trends in both physio

logical and psychological symptom-clusters, as a function 

of days after smoking cessation, implying that the with

drawal symptoms first increased but then decreased in 

severity, over time. 

In contrast to the above evidence for a clearly defined 

withdrawal syndrome, the Surgeon General's Report of 1964 
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(u.s.D.H.E.W. 1964) concluded that "no characteristic 

abstinence syndrome occurs" and that reports on the 

duration of symptoms were inconsistent, ranging from 

days to months. Although the evidence, on balance, 

seems to be in favour of the existence of a character

istic syndrome, it must nevertheless be acknowledged 

that scientific investigation limited to this area has 

tended t o overlook (or ignore) the possibility that it 

may not be the physiological effects of nicotine that 

are missed by the incipient ex-smoker, but, instead, 

some, or all, of the discrete, psychological elements 

of smoking as a behaviour. Examples of these elements 

would be the sight of the familiar packet, lighting the 

cigarette, the smell, taste and sight of the smoke (the 

'\Jensorimotor ritual" to use Russell's words (Russell, 

1980)) and the opportunity of satisfying oral and 

manual needs (see sections (a) and (b) above). 

A second and perhaps more sophisticated way of examining 

the validity of a nicotine-addiction model of smoking 

is to look at the effects on smoking behaviour when 

nicotine intake is externally manipulated. Raw (1978) 

remarks that "smokers seem to smoke in such a way as to 

maintain a certain level of nicotine in the blood, and 

there is supporting evidence that intravenous injections 

of nicotine depress smoking", (eg. Armitage, 1973; 
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Jarvik, 1973). As well as lending support to the view 

of nicotine as being a drug upon which (the majority 

of) smokers are dependent, Raw's statement reflects the 

essential belief of those who support t he notion of 

"nicotine regulation". This phenomenon, the invest

igation of which has led to ~ome contradictory research 

findings, will be discussed in some detail below. A 

review of the research into this particular type of 

evidence for the addiction model of smoking would, at 

this point, therefore, be superfluous. 

In conclusion, considerable evidence exists for 

construing smoking as being an addictive behaviour. 

However, it is unlikely (and, indeed, it would be naive 

to assume) that the difficulty experienced by the majority 

of smokers in abstaining is related purely to physiological 

factors. Raw (1977) has accurately pointed out that 

authors who see theories about the role of nicotine and 

of psychological factors as alternatives (Bernstein, 

1969; Yates, 1975) would, perhaps, be better viewing 

them as being complementary to one-awthe~. The present 

author agrees that a realistic model of smoking behaviour 

needs to take into account a wide range of factors. 

(e) The affect-management model 

Various elements of the previously mentioned models are 

incorporated in this model, which was proposed by 
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Tomkins (1966). It is suggested here that smoking only 

becomes a regular behaviour when it is reinforced by a 

desirable change in affect - either positive affect 

enhancement or negative affect reduction. An implication 

here is that there are different types of smokers, 

whose psychological benefits obtained from the behaviour 
r/<.o.,,t·d._ (U\ .,(. 

differ._/4'Tomkins (1973) produced some tentative validity 

data in support ofthis model, but considerable overlap 

between types was apparent. 

(f) The habit model 

Hunt and Matarazzo (1970) suggested that smoking was a 

habit rather than an addiction. They defined habit as 

"a fixed behaviour pattern overlearned to the point of 

becoming automatic and marked by decreasing awareness 

and increasing dependency on seconaary, rather than primary, 

reinforcement" (p.67). In contrast to model (e), above, 

Hunt and Matarazzo do not acknowledge the role of affect 

in smoking but see it as an operantly overlearned 

behaviour. Certainly, when one takes into account the 

sheer number of trials experienced by the regular smoker 

(a 20-a-day smoker will draw on a cigarette and inhale 

the smoke in excess of a million times over a ten-year 

period) this model seems to have good face-validity. 

However, it appears, as do many models, to be rather 

simplistic, ignoring cognitive, social and physiological 

variables. 
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(g) A behavioural contingency model 

It is clear from the foregoing account of the major 

models of smoking behaviour which have been proposed 

over the years, that a degree of conceptual over

simplification has taken place. Smoking is a complex 

behaviour and it must be re-emphasized that an adequate 

model (which should lead logically to an equally 

adequate treatment approach) needs to be multi-faceted, 

acknowledging that smoking behaviour is maintained by 

multifarious factors. 

Composite models have been described by Dunn (1973), 

Russell (1974: ) and Raw (1977), who see smoking as being 

initiated primarily by psychosocial reinforcers but 

being maintained by a learned dependence on nicotine. 

It can be argued that psychological factors are as 

significant (and perhaps even more so) than physiological 

factors in the maintenance of smoking, although there 

now seems to be little doubt that nicotine plays an 

important role. 

Frederiksen and Simon (1979) have developed a comprehen

sive model based on the behavioural contingency (Kanfer 

and Phillips, 1970), this concept requiring a behaviour 

to be viewed both in terms of its antecedents, or 

precursors, and its consequences. Three separate 

response systems are suggested, relating respectively 

18 



to overt behaviours, covert (cognitive) behaviours 

and physiological behaviours. Thus, with regard to 

smoking, examples of overt antecedents would be buying 

a packet of cigarettes, taking one out of the packet 

and lighting 'it, whereas overt consequences may be 

extinguishing the cigarette, peginning a difficult 

task, switching out the light to go to sleep, and so 

forth. Covert antecedents may take the form of self

statements regarding the need for a cigarette or 

positive cognitions concerning smoking behaviour; 

covert consequences may be self-evaluative statements 

such as "I feel more relaxed now" or "I can make that 

'phone call now". At the physiological level, ante

cedents to ~oking behaviour will perhaps be a depleted 

nicotine level, an increased level of muscle tension 

or lowered blood-pressure, whereas physiological 

consequences will be a reversal of these states along 

with an increase in the level of certain substances 

in the body, such as carbon-monoxide and thiocyanate 

(see below). 

In addition to considering the individual's behaviour, 

with respect to the above response systems, whilst 

smoking, it is also essential to pay attention to the 

environmental stimuli which are salient at the time. 

As a result of both operant and classical learning 
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mechanisms, the smoker will inevitably associate certain 

environmental events with smoking. Examples of such 

events would be watching T.V., interacting socially, 

being in the 'pub, driving or having eaten a meal. 

Frederiksen and Simon illustrate this model of smoking 

behaviour diagramatically, showing the inter-relation

ships between the "smoking event" per se, its antecedents 

and consequences and the concomitant situational events. 

For this purpose, the example of a cigarette smoked 

during a coffee-break is used. This illustration is 

reproduced in Fig. 1:2. 

Frederiksen and Simon go on to point out that, using 

this model, "there are numerous points at which inter

ventions can be aimed" and, moreover, that "interventions 

aimed at only a single component of this model are 

incomplete" (p.482). The present author agrees with this 

view and, as such, the present experiment is designed to 

utilize treatment techniques which are individually 

appropriate to different components of the above model. 

Evidence will be presented that treatment strategies 

derived from this type of comprehensive model of smoking 

behaviour are indeed effective. 
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BEHAVIOUR 

OVERT 

COVERT 

PHYSIOLOGICAL 

SITUATIONAL 
EVENTS 

ANTECEDENTS 

Take out cigarettes 
and matches 

Urge to smoke 

Decreased nicotine 
and CO levels 

Coffee break. Sit 
down with coffee 
and co-workers 

➔ 

SMOKING EVENT 

Light cigarette, puff 
and extinguish 

Feels "satisfying" 

Nicotine and CO up-
take. Increasing 
heart-rate, 

respiration, etc. 

Talk with co-workers, 
drink coffee 

Fig_. 1:2 

➔ 

CONSE9,.UENCES 

Put away cigarettes 
and return to work 

Continued satis-
faction. Feels 
a "lift" 

Increased levels of 
nicotine and CO. 
Increased heart-rate, 
respiration, etc. 

Finish coffee. Co
wor.kers return to 
work 

An illustration of the behavioural contingency model (from Frederiksen L.W. and Simon S.J., 1979) 
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(iii) The Role of Nicotine 

As this research addressed itself to the behavioural 

treatment of cigarette smoking and emphasized the importance of 

psychological, rather than pharmacological, factors in the 

maintenance of smoking· (at the same time recognizing, neverthe

less, that pharmacological factors arel in fact, likely to 

play a part in this maintenance), the role of nicotine is not 

regarded as an issue of central importance in this review of 

the literature. However, as the issue has been the subject of 

relatively recent research in the field of cigarette smoking 

and, as much of this research has been exemplary from a 

scientific and methodological point of view, a brief review 

Will be presented here. Excellent reviews have already been 

Written (Russell, 1980; Ashton and Stepney, 1982; Moss and 

Prue, 1982; McMorrow and Foxx, 1983) so this account will be 

more a summary of the main concepts and research findings 

(a) The biological effects of nicotine 

The evidence concerning the ability of nicotine to 

influence cortical arousal and its having addictive 

properties, has been reviewed above. Little has so 

far been said, however, about the biological effects 

of nicotine. 

Nicotine (c
10 

n
14 

N
2

) is an alkaloid substance, which, 

in its pure form, is powerfully toxic (Larson, Haag and 

Silvette, 1961). Upon combustion, nicotine clings to 
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particles of tar, which, when inhaled as smoke, reach 

the lung alveoli, whereupon the nicotine is absorbed 

rapidly into the bloodstream. After each inhalation of 

tobacco smoke, a "bolus" of nicotine reaches the brain 

~ithin seven or ~ight seconds (Russell and Feyerabend, 

1978); blood nicotine level peaks after a few minutes 

of smoking, having risen sharply, and then decreases 

rather more slowly. Successive cigarettes further 

increase the level of nicotine in blood plasma. This 

cumulative process is illustrated in Fig. 1:3. The 

diagram is a simplified adaptation of a Figure by Ashton 

and Stepney (1982). 

c:.-c...v.t:.· ... 
•\ ... ;._._,-~;.. .. ~,,~. 
(,., .... j, ..... ,; 

-.111;i.ttt.). 

Fig.1:3 

J• 

?kt- ... "4t..i ..... ,~1s 
f•llowi ... , ~ "'"""t.'• ... 
•f s.-us,ot&. 1- Jls •~ ,,,_tt;e s--'<c.. . 

o L--1------....------'!------:,r---
•~ IH 1...,. c,,..r«K<~ 

The absorption of nicotine into the bloodstream 
(adapted from Ashton, H. & Stepney, R. (1982)). 
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The primary pharmacological reason why cigarettes need 

to be smoked regularly over a given time period is that 

nicotine has a half-life of only 40-80 minutes (Russell 

and Feyerabend, 1978); blood nicotine level needs to be 

constantly replenished, in order to forestall the aversive 

consequences of not smoking. 

Nicotine exerts both direct and indirect effects on nervous 

system activity. Its molecular structural similarity to 

acetylcholine (ACh), an important neuro-transmitter, allows 

nicotine to behave as a chemical with excitatory properties. 

However, as the "life" of nicotine molecules is longer than 

that of ACh molecules, larger doses of nicotine eventually 

block the synaptic receptor-sites, preventing the natural 

transmission of ACh, and this results in a depressant effect 

on the organism, neurologically; hence the biphasic effects 

of nicotine (Armitage, Hall and Sellers, 1969; Ashton and 

Stepney, 1982). _Reference has already been made to this 

biphasic phenomenon in section (ii) (c), above, but from a 

psychological r4ther than a biological viewpoint. Leventhal 

and Cleary (1980) draw attention to the fact that nicotine 

stimulates specific "reward-inducing centers" of the nervous 

system. They cite evidence that nicotine changes the levels 

of neuroamines (Essman, 1973) lowers the strength of 

cortical evoked potentials (Hall, et al. 1973), speeds heart 

rate (Armitage, 1973) and acts on the inhibitory (Renshaw) 
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cells in the dorsal spinal column to produce muscular 

relaxation. Autonomic and somatic effects such as men

tioned here can, it must be emphasized, be bi-directional, 

depending on the dosage of nicotine (this being determined 

by such variables as depth, duration and volume of smoke 

inhalation). 

Russell (1980) listed some of the indirect biological 

effects of nicotine as follows: "increase in heart-rate 

and blood pressure, release of epinephrine from the 

adrenal medulla and 11-hydroxycorticosteroids from the 

adrenal cortex, increase in serum free fatty acids and 

triglycerides, inhibition of stomach contractions and 

gastric secretions, delay in the emptying time of the 

stomach, impairment of pyloric competence with increase in 

duodenogastric reflux, increase in the activity of the colon, 

inhibition of appetite, and an effect of reducing body 

weight by some process over and above the effect on 

appetite" (p.254-5). Russell lists these effects in the 

context of their relevance to psychosomatic problems. He 

goes on to quote evidence that nicotine influences hypo

thalamic electrical self-stimulating behaviour, (Domino, 

1973) and thus has some influence on the hypothalamic 

reward-system; this is in agreement with Leventhal and 

t II d . d . II t Cleary's statement with regard o rewar -in ucing cen res . 

In addition to the peripheral and central effects described, 

nicotine also possesses an ability to stimulate the release 
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of certain hormonal substances from the CNS (Husain, et al, 

1975; Cryer, et al, 1976; Winternitz and Quillen, 1977). 

Growth hormone, cortisol, vasopressin and neurophysin are all 

produced at a greater rate as a result of smoking (the 

increase in cortisol being a result of increased quantities 

of adreno-corticotrophic hormone (ACTH)). The finding that 

the release of beta-endorphin is associated with that of 

ACTH (Jaffe, 1980) would seem to have important implications 

where the nature of nicotine as a primary reinforcer is 

concerned, endorphins being of some significance in relation 

to the "reward" or "pleasure" centres of the brain. 

It can be seen, to conclude, that the biological effects of 

nicotine are widespread and numerous. It should be clear, 

frorr this brief account, that nicotine is a potent drug, and 

that the diversity of its somatic effects, many of which are 

perceived as pleasurable by the smoker, lends itself to the 

development of a withdrawal state, upon cessation of smoking. 

As mentioned previously, effective treatment approaches need 

to take into account the physiological aspects of nicotine

withdrawal. 

(b) Research on nicotine regulation 

A concept of increasing interest over recent years has been 

that of nicotine regulati?n• The essence of this concept is 

that a smoker will maintain a characteristic level of plasma 

nicotine, by altering his smoking behaviour, if the avail

ability of nicotine is externally manipulated. Regulation 

may be upwards or downwards, depending on whether nicotine is 
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made either less or more available, respectively. The 

existence of regulation has been assumed to support the 

premise that smoking is an addictive behaviour. 

Some terminological confusion has occurred in this area of 

study. Some authors have used the terms "nicotine regulation" 

and "nicotine titration" synonymously (Ashton, Stepney and 

Thompson, 1979; Moss and Prue, 1982) whereas others (McMorrow 

and Foxx, 1983) have deliberately adhered to one term alone, 

to avoid ambiguity. Although both "regulation" and "titration" 

are appropriate terms, "regulation" is perhaps more descriptive 

and will t herefore be used in this account. Further confus i on 

has arisen from the synonymous use of "nicotine regulation" and 

"nicotine compensation". McMorrow and Foxx (1983) have drawn 

attention to the obfuscation of the significance of the results 

of various studies, as a result of the failure, in many cases, 

to clarify which of these two processes was implicated. 

These authors maintain t hat "compensation" should refer, not 

27 

to the biochemical process of regulation, but to the changes 

which may occur in smoking behaviour (topographically), as a 

result of modif ied nicotine availability. Thus, compensation 

may, or may not, be a means of regulation; it is not tantamount 

to regulation. 

The experimental investigation of nicotine regulation has t aken 

a number of forms. McMorrow and Foxx (1983) have categorized 

t he various manipulation procedures, which have been used in 

these investigations, as follows :-



(i) nicotine "preloads" 

(ii) nicotine substitutes 

(iii) shortened cigarettes 

(iv) brand-switching 

and (v) ventilation/ dilution of cigarette smoke 

Moss and Prue (1982) have defined . a separate category, namely, 

(vi) indirect nicotine manipulation 
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The experimental evidence for and against the concept of nicotine 

regulation will be discussed using these categories as a framework 

(i) Nicotine "preloads" 

Johnston (1942) conducted the earliest experiment related to the 

regulation of nicotine. Intravenous injection of nicotine was 

found to decrease the desire to smoke, resulting in a depressed 

smoking frequency. Although t his study lacked methodological 

sophistication (it was not, for example, a 'double-blind' exper

iment), some support was lent to the hypothesis that, if the body 

level of nicotine is "artificially" increased, smoking frequency 

will decrease as a result. Johnston's study is the only one of 

its kind; other workers (see below) have since used intraven

ously administered nicotine to investigate nicotine regulation, 

but as a substitute, rather than a "preload". 

(ii) Nicotine substitutes 

Lucchesi, Schuster and Emley (1967) observed a 300/4 decrease in 

the number of cigarettes smoked in a group of smokers who were 

given an intravenous infusion of nicotine of 22 mg., over a 

period of six hours. A control group, receiving intravenous 

saline, showed no significant decrease. The subjects were, in 



this experiment, unaware of the phenomenon under investigation. 

The same authors obtained similar results in a separate exper

iment, in which the injection of nicotine was staggered, in an 

attempt to reproduce the effects of smoking a number of 

cigarettes. This research supported the regulation hypotheses·. 

Kumar, et al (1977), however, attempting to mimic the effects 

of "real" smoking by more discrete injections of nicotine 

(introduced into the body once a minute, for a period of five 

seconds), failed to find support for the nicotine regulation 

hypothesis, no significant decline in smoking frequency being 

observed. However, the subjects in this experiment were not 

allowed to smoke naturally; • rather, they smoked through a 

cigarette holder and were not required to light the cigarettes 

themselves - a somewhat unfamiliar way of smoking . This factor 

perhaps weakens the validity of the conclusions drawn. 

An advantage of providing a nicotine substitute via injection 

is that, as with smoke inhalation , the pharmacological effects 

are relatively i mmediate; this similarity enables comparisons 

to be more easily made. However, injec t ions are, of course, 

intrusive and can only be administered in a laboratory setting. 

The emphasis has therefore been placed, in attempts to verify 
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the nicotine regulation hypothesis through using nicotine 

substitution techniques, · on the oral administration of nicotine. 

Although this method of administration is dissimilar to cigarette 

smoking in terms of i mmediacy of ef fect, it is a less intrusive/ 

obtrusive method and smoking behaviour can, as a consequence, 

be observed in more natural environments. 

As with nicotine injections , the hypothesis is that, if a smoker 



is administered nicotine orally (nicotine tartrate contained in 

tablets or chewing-gum), his need to smoke to obtain nicotine 

will decrease. Regulation should be evident (at least by 

inference) by the occurence of compensatory behaviours,(such 

as less cigarettes being consumed, longer inter-puff intervals, 

less deep inhalation, etc.) Supp_ort has been lent to this 

hYPothesis by Jarvik, Glick and Nakamura (1970) (the support 

here being minimal), Kozlowski, et al, (1975) and Russell, 

et al, (1976). It must be re-emphasized, however, that the 

absorption of nicotine orally is not analagous to absorption 

through inhalation, so the conclusions which can be drawn from 

these studies are tentative. 

(iii) Shortened cigarettes and (iv) Brand-switching 
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As both these methods of investigation entail the subject's 

smoking modified cigarettes, this is perhaps the most accurate 

and "natural" means of attempting to confirm the nicotine regu

lation hypothesis. Russell, et al (1975), Sutton, et al (1978), 

Ashton, Stepney and Thompson (1979), have all shown that, if 

smokers switch to a brand of cigarettes yielding less nicotine 

than their usual brand, compensatory behaviours occur. (Conver

sely, the latter authors also demonstrated that compensation of 

an opposite nature (i.e. smoking less cigarettes, etc.) occurred 

when the new brand had a higher nicotine yield). Similarly, 

Schachter (1977) found that "heavy" smokers smoked 25.3% more 

cigarettes and light-smokers 17.5¾ more, when the level of 

nicotine in their cigarettes was lowered. However, this study 



may be criticized in that adequate pre-intervention baseline 

measures were not taken. The study by Ashton and her colleagues 

did not have this shortcoming and was, in fact, methodologically 

very sound, the only criticism perhaps being the short duration 

of the experiment ' (three days). 
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On the whole, the studies mention~d here, and others (eg. Frith, 

1971), have produced results which uphold the regulation hypothesis. 

(v) Ventilation/Dilution of cigarette smoke 

Again, nicotine regulation seems to have taken place in experiments 

which have held constant the brand of cigarette smoked, at the same 

time as artificially decreasing nicotine yield. Ashton, et al, 

(1970), used high retention filters, Freedman and Fletcher (1976) 

employed nicotine-free additives and Sutton, et al (1978) altered 

Yield by utilizing special cigarette holders; all of these 

researchers observed an increase in smoking behaviour (ie. 

compensation). 

(vi) Indirect nicotine manipulation 

To date, only two studies have attempted to demonstrate the 

existence of the regul ation phenomenon by the indirect manipulation 

of nicotine level in the body. 
\ .. 

Stoleman, et al (1973) observed 
~ 

that cigarette consumption and puff-frequency both increased 

following the administration of mecamylamine, a nicotine

antagonist, (although the~e were some contradictory findings 

amongst t he results obtained). Schachter, Silverstein and Perl ick 

(1977) found that smoking increased as a result of stress and 

attributed this to the earlier finding (Schachter, Koslowski and 

Silverstein, 1977) that stress increases urine pH, which in turn 



leads to increased nicotine excretion; this excreted nicotine 

therefore needs to be replaced. 

Thus, taken as a whole, the research findings tend to lend 

credence to the nicotine regulation hypothesis. Moss and 

Prue (1982) and McMorrow and Foxx (1983) commented on a number 

of deficiencies in this field of ~nquiry, which may limit the 

generalizability of the results from the laboratory to "applied" 

settings. On closer inspection, the evidence produced needs to 

be viewed with some caution. 

The comments made by these reviewers a.re lengthy and detailed 

and it is not appropriate to re-iterate these here in full. In 

summary, however, the main criticisms a.re as follows:-

(i) Baseline data has generally been inadequate. When accurate 

baselines have been obtained, less support has been offered to 

the regulation hypothesis (eg. Goldfarb, et al, 1970). 

(ii) Studies have typically been of short au.ration. Longer term 

studies (eg. thirty days plus - Jaffe, et al, 1981-; Martin, 

et al, 1981) have failed to support the hypothesis. 
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(iii) Only one study (Forbes, et al, 1976) matched groups on 

baeelimnicotine consumption. This study also failed to gupport 

the hypothesis. 

(iv) Direct measurement of nicotine levels has been lacking; 

levels have often been inferred from, for example, ca.rboxy

haemoglobin (COHb) levels in blood samples (Hill and Marquardt, 

1980) or thiocyanate levels in blood, urine or saliva samples 

(Prue, et al, 1981). (See section on assessment and measurement, 

below). 



(v) With regard to the studies utilizing cigarette manipulation 

procedures, little attention has been paid to holding constant 

variables such as taste, ease of draw, appearance, and so forth, 

whilst varying nicotine yield. Such factors obviously have an 

impact on the smoker's desire to smoke. 

(vi) Studies which have used direct biochemical measures have 

often relied on a single (perhaps ~epresentative) sample; 
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the mean of a number of samples over a period of time would lead 

to more accurate measures. 

(vii) There is still some uncertainty as to whether biochemical 

measures can, in fact, reliably distinguish smokers from non

smokers (Butts, Kuehnemann and Widdowson, 1974; Paxton and 

Bernacca, 1979). Valid and reliable measurement is a quint

essential element in research of the kind in question. 

In addition to these comments, it is necessary to bear in mind 

the effects of individual subject characteristics on the results 

of experiments of this nature (for example, motivation, type of 

smoker (Tomkins, 1966; Ikard, et al, 1969) and individual 

response to the demand characteristics of the experiment), and, 

finally, the fact that, even in well-designed experiments, only 

limited support has usually been provided for the nicotine 

regulation hypothesis. To illustrate this point, which is of 

paramount importance, Schachter (1977) found that a 77% reduction 

in nicotine level produced only a 17-25% increase in cigarette 

consumption. The hypothesis of regulation is thus only partially 

sustained, here, and, again, this is a typical experimental 

result. 



It can clearly be seen, therefore, that, at the present time, 

the evidence for nicotine regulation is by no means conclusive. 

Further, methodologically-sound research is needed before any 

firm conclusions concerning the process of regulation can be 

reached. 
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Finally, with regard to the concept of nicotine regulation, the 

implications with respect to health-risks warrant some discussion. 

If regulation does, indeed, occur when smokers switch to brands 

containing less nicotine, or if the nWllber of cigarettes smoked 

is reduced, then, any argument that changing smoking behaviour 

in such a way should lead to a decreased health risk is without 

foundation. As nicotine and tar content of cigarettes a.re highly 

correlated (r = 0.96) (Goldfarb et al, 1976), nicotine regulation 

would lead to incidental tar regulation; additionally, compensatory 

behaviours would also lead, logically, to an increase in exposure to 

carbon monoxide, hydrogen cyanide and nitric oxide (see earlier 

section - Health Risks of Smoking), the harmful gases contained 

in tobacco smoke. Intervention goals such as reduced or controlled 

smoking (Frederiksen, Peterson and Murphy, 1976; Frederiksen, 

1979; Colletti, Supnick and :Rizzo, 1982; Foxx and Axelroth, 

1983; Glasgow, Xlesges and Vasey, 1983) would therefore be 

unacceptable from a health-risk perspective. 

However, as described above, the evidence that nicotine regulation 

does occur is not conclusive and, moreover, several other factors 

need to be taken into account in determining whether smoking 

reduction is a Tiable alternatiTe to cessation. As mentioned 

previously, work on regulation bas taken place in laboratory 

rather than "applied" settings; there is some evidence from 

more applied atudiea that smokers can, in time, adapt to lower-



nicotine cigarettes (and thus, presumably, to a lower rate of 

smoking), (Cherry and Forbes, 1972; Freedman and Fletcher, 

1976). Again, regulation studies have tended to be of 

relatively short duration. Further, the likelihood of nicotine 

regulation's occ~ring may be minimized by instructing smokers 

how to smoke to avoid upward compensatory behaviours; as far 
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as the present author is aware, the effects of such experimental 

instructions have not yet been investigated. Finally, Foxx and 

Brown (1979) found that subjects maintained low-nicotine cigarette 

smoking at 2½ year follow-up and that rate did not increase 

significantly from baseline, as a consequence; changes in other 

topographical variables were, however, not monitored. 

Thus, in summary, there is not yet sufficient evidence available 

to preclude treatment efforts which aim to establish a lower 

level of smoking in subjects, as an alternative to total abstinence. 

It will be seen, from this review, that, indeed, reduced smoking 

may, in the long term, be a more realistic goal than abstinence, 

in view of the traditionally high relapse-rate of those who choose 

the latter goal. 

c) A _ssessment and Measurement 

Of the characteristics which distinguish the behavioural approach from other 

Psychological intervention strategies, perhaps the most important is the 

911lPha · f th t . 1 sis which is placed upon accurate measurement o e par icu ar 

behaviour concerned. To be able to determine whether a particular mode of 

intenention has been effective in modifying a behaviour, precise and 

reliable assessment of this behaviour is ofvital importance. 

'I'his Principle applies to the assessment of smoking behaviour no less than 

any other behaviour: the effectiveness of any treataent method can only 

be evaluated if accurate measurement techniques are used. 



A number of pertinent issues will be discussed in this review, namely: 

the measurement of abstinence (i.e. the percentage of subjects who have 

•topped smoking) versus the measurement of smoking rate (i.e. the 

percentage of baseline smoking level); the measurement of smoking 

behaviour, per se; the use of self-monitoring as an assessment tech

nique, with special reference to the phenomenm of reactivity; and the 

use of indirect, physiological measures ·as a means of validating self

report data. 

(i) Abstinence vs. Rate 

It will be seen from the review of treatment methods, in a later 

section, that smokers who do not achieve the goal of abstinence 

have tended generally to return to their baseline levels of 

smoking within a relatively short period of time. (Exceptions 

will, however, be pointed out). Consequently, it could be argued 

that abstinence measures (eg. the percentage of a group of smokers 

who stop smoking completely) are the only ones of any value in 

this field of research. However, any treatment programme which 

is able to justify a goal of reduced smoking will obviously find 

this type of measure inappropriate and, in such a case, the rate 

of smoking (eg. the number of cigarettes smoked per day) is the 

only alternative kind of measurement. 

Where a decision needs to be made as to which of the above measures 

to employ, in any particular treatment programme where a choice is 

available, several factors need to be taken into account. First, 

abstinence tends to be less susceptible to the reactivity ef f cta 

of self-monitoring (Kazdin, 1974) (see below) than does smoking 

rate. Secondly, abstinence can more easily be confirmed by 

observers than can a reduction in rate (Schmahl, Lichtenstein 

and Harris, 1972; Lichtenstein et al, 1973) and is also more 



easily detected through the use of biochemical validation 

techniques (see section (iv) below). Thirdly, however, a 

marked disadvantage of using abstinence measures in research 
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is that, being a nominal scale datum, less powerful, non

parametric statistical analyses are required and statistical 

differences are therefore less likely to be yielded than vhen 

rate is used in assessment (parametric methods being necessary 

in the latter case), (Lichtenstein et al, 1973; Lichtenstein 

and Danaher, 1976; Pechacek, 1979). Abstinence is therefore a 

less sensitive indicator of differential treatment effects. 

On balance, although total abstinence from smoking is obviously 

the more desirable goal, where appropriate, rate is the datum of 

choice as long as reactivity effects are, as far as possible, 

controlled for and biochemical validity measures are taken to 

corroborate rate reports. Some authors, however, (eg. Raw, 

personal communication, 1981) would disagree with this contention, 

believing that rate is an inappropriate dependent variable. 

A recent trend in the literature (eg. Colletti and Stein, 1980) 

has been to report both abstinence and rate data whereTer that 

is possible, and the present author agrees with this practice. 

(ii) The Measurement of Smoking Behaviour, per se. 

The most widely used method of assessing smoking behaviour, or, 

more precisely, smoking frequency, has been that of ■elf

aonitoring (McFall, 1978; Frederiksen, Martin and Webster, 1979; 

Frederiksen and Simon, 1979; Merbaum and Rosenbaum, 1980). 

This method warrants separate discussion and this will be the 

purpose of ■ection (iii) below. 

'!'he aiapleat method of "measurement" is the self-report questionnaire 



Eiser and Sutton (1977) have used this in survey research and 

McFall and Hammen (1971) as a means of evaluating the effects 

of other measurement techniques. The questionnaire has also 

been used as an easy-to-administer follow-up technique 

(Delahunt and Curran, 1976). This method's simplicity is 

appealing, but it's limitations are severe: reported data is 

retrospective, and therefore unlikely to be accurate and such 

self-reports are open to deliberate falsification. 
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Laboratory measurement of smoking behaviour is a poor alternative 

to self-reporting by questionnaire. Observation of smoking under 

controlled conditions is undoubtedly a more scientific approach, 

but the representativeness and generalizability of results 

obtained in such a way would be questionable. (Reference aay be 

11ade here to the criticisms which have been levelled at nicotine 

regulation research methodology; a similar lack of generalizability 

to the "natural" enviroruaent is, it will be remembered, a 11a.jor 

deficit of this research). 

A further, somewhat more efficient, technique of measurement is 

to use external monitoring of some kind. Azrin and Powell (1968) 

used an ingenious method of counting the number of cigarettes 

smoked; they designed a cigarette case which recorded the number 

of times it was opened. However, subjects were less than honest 

in this experiment, taking more than one cigarette at a tiae fro■ 

the case, accepting cigarettes from other people, or aimply not 

using the case. Powell and Azrin (1968), in another external 

aonitoring investigation, used "participant observers". This 

involved the BUbjects' designating some individual in their 

environment (for example, a spouse) as the obsener, the task 



39 

of whom was to report on the number of cigarettes smoked. 

Again, however, this method was fraught with difficulties; for 

example, the observers were unable to observe the subject 

continuously and they too, were open to bias and distortion in 

their reporting. It has therefore been suggested that this type 

of measurement is used only to corroborate data obtained in 

other ways (Schmahl, Lichtenstein and Harris, 1972; Best, 1975; 

Frederiksen et al, 1975); .Frederiksen and Simon (1978b), in 

this respect, employed highly skilled "professional staff" as 

corroborators, whereaa Best (1975), Katz et al (1977) and Lando 

(1977) used minimally trained friends of the subjects. 

A aore accurate method of measurement is that of unobtrusive, 

naturalistic observation. With external-monitoring, the subject 

may, or 11.8.Y not, be aware that he/she is being observed. With 

unobtrusive measurement, this eventuality is precluded. The 

confounding effect of reactivity (see below) is removed, and 

this is an advantage of using such methods. However, as indirect 

assessment is necessary (eg. counting used cigarette butts 

(Auger, Wright and Simpson, 1972)), the accuracy of such an 

approach is again questionable. Webb et al (1966) suggested a 

number of other unobtrusive methods that may be used in assessment. 

Examples are looking for ■tains on the fingers, smelling breath or 

clothing and aea.rching for cigarette packets or other amoking 

paraphernalia (matches, cigarette lighter, etc.) in the 

individual'• environment. It is clear that ■uch techniques are, 

again, unlikely to yield highly accurate aeasures of smoking 

behaviour. 



(iii) Self-monitoring and reactivity 

As indicated at the beginning of the previous section, aelf

monit:oring has been the most widely used method of assessment 
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in the field of smoking research. In a review of forty behavioural 

studies on smoking reduction, Frederiksen and Simon note that 

9596 used some form of self-report procedure, a large proportion 

(83%) of this percentage being accounted for by self-monitoring 

aethods. 

Frederiksen, Martin and Webster (1979) draw attention to the fact 

that "self-monitoring" is a complex activity, comprising two 

separate steps: first, the discrimination of the occurrence {or 

incipient occurrence) of the behaviour in question and, secondly, 

the recording of this behaviour in some way. Measurement error, 

these authors correctly point out, can enter into either {or both) 

of these two stages. Frederiksen and his colleagues listed a 

number of dimensions on which recording procedures can Tary and 

cited studies to exemplify these variations. The most significant 

variables described are: (a) the nature of the information 

recorded, e.g., number of cigarettes smoked (Barton and Barton, 

1978), time of each cigarette (Frederiksen and Frazier, 1977; 

McGrath and Hall, 1976), and situational factors associated with 

smoking (Brockway et al, 1977; Dericco, Brigham and Garlington, 

1977; Epstein and Collins, 1977); (b) the nature of the 

recording device, e.g., ~ist-counters (Katz, Heiman and Gordon, 

1977), pocket-counters (Levinson et al, 1971), index cards 

(Gordon and Hall, 197}), booklets (Lando, 1975) and ■lips 

attached to cigarette packets (Brock.way et al, 1977); (c) the 

timing of the recording, e.g., before lighting the cigarette 

(Rozenalcy, 1974; Frederiksen, Epstein and Kosevsky, 1975); 
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(d) the schedule of recording, e.g., continuous, daily or weekly 

(Frederiksen et al, 1975); and (e) the schedule of returning 

data to the experimenter, e.g., daily (Frederiksen and Simon, 

1978a), weekly (Danaher, 1977) or longer (Norton and Barske, 

1977). Frederik~en, Martin and Webster go on to say that, 

taking into account the variations which are possible in methods 

of self-monitoring, 6 (tbere exists) much potential for differential 

control of self-monitoring accuracy•••••• "• (p. 656) 

It is clear from the above account that self-monitoring is an 

extremely flexible method of aa■essment and places little demand 

on the time of the experimenter. However, there is a large 

demand on subjects and the use of self-monitoring in trials may 

lead to inaccurate recording, or, at worst, a high subject 

attrition-rate. (This latter factor is, perhaps, the bete-noir 

of smoking research and deserves separate discussion later). 

With regard to the accuracy/reliability of self-monitoring 

procedures, McFall (1970) found only a 0.61 index of reliability 

between self-monitored and observer reports. In contrast, 

Frederiksen, Epstein and Kosevsky (1975) and Epstein and Collins 

(1977) reported reliabilities of 0.85+. 

Two of the above examples of the Tariables related to self

monitoring merit elaboration, as they are of particular theor

etical and practical interest. Rozensky's (1974) study, with 

respect to the timing of the recording, revealed that the re

activity effect was greater (i.e., amoking decreased ■ore) 

vhen the aubject completed the record before the smoking event, 

in contrast to post-smoking recording. 
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Kazdin (1974) regarded the recording of an undesirable behaviour 

such as smoking as an aversive event and, conversely, "non

recording" behaviour as a positive event. Thus, the requirements 

of recording early in the response-chain of smoking would be more 

likely to inhibit the behaviour of smoking, whereas, in effect, 

post-smoking recording occurs too late in the chain to influence 

the behaviour. In a similar vein, McFall (1970) found that self

monitoring cigarettes smoked led to an increase in smoking, 

whereas self-monitoring resistance to urges to smoke decreased 

the level of smoking. 

Frederiksen et al's study (1975) compared continuous with inter

mittent monitoring and found that continuous recording resulted 

in greater smoking reduction than did intermittent monitoring. 

To re-iterate, self-monitoring is not a simple concept, nor is it 

a unitary method of assessment. It can take many forms and 

further research is necessary to clarify which combination of 

the variables mentioned leadsto the higher degree of accuracy in 

assessment. 

The more detailed account of Rozensky's and Frederiksen et al's 

experiments implicate the phenonemon of reactivity and this will 

now be discussed at greater length. 

McFall defines reactivity as"••• the tendency for certain 

experimental measurement operations to function as an unin t ended 

independent source of influence on the behaviors being 

measured". (McFall, 1970, p.135). With his colleague, Con t ance 

Hammen (McFall and Hammen, 1971) McFall noted that, despite 

giving specific instructions to a group of smokers not to alter 

their smoking behaviour during a 96 hour baseline period, a 



significant (p<0.01) decrease in smoking did occur. The 

correlation between Si1 s original estimates of their smoking 

rate and their observed rate was low (r = 0.55). However, 
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this low correlation could, perhaps, in part, at least, have 

been due to the. subjects' inaccurate estimates of their original 

rate. 

With regard to smoking behaviour, reactivity can, according to 

the exact behaviour being monitored and recorded, exert its 

influence bi-directionally. As mentioned earlier, McFall (1970) 

found that self-monitoring cigarettes smoked led to an increase 

in smoking, but self-monitoring resistance to urges to smoke led 

to a decrease. Interestingly, this effect was not apparent in 

McFall and Hammen's study; here, subjects who monitored 

"negatively", as well as those who monitored "positively", smoked 

less. Other factors, such as motivation and demand characteristics 

are, almost certainly, implicated here, and these will be 

discussed at a later point in this review. Suffice it to remark 

here that motivation to reduce smoking or to comply with the 

experimenter's (implied) wishes is a significant factor in 

determining the strength of reactive behaviour; although, like 

McFall (1970) and McFall and Hammen (1971), a number of 

researchers have reported decreased smoking rates as a result of 

self-monitoring,(Lawson and May, 1970; Rozensky, 1974; 

Frederiksen et al, 1975), Epstein and Collins (1977) found that, 

with non-motivated subjects, reactive effects were minimized. 

Lipinski et al (1975) compared motivated and non-motivated subjects 

who self-monitored and only the motivated subjects decreased their 

rate of smoking. Nelson reviewed thi s area a year later (Nelson, 

1977) and she concluded that cognitive-motivational factors are 



44 

of considerable importance where reactivity is concerned. 

It has been noted here that self-monitoring smoking behaviour 

(as opposed to "non-smoking" behaviour) has been found to lead 

to an increase in smoking rate and, in contrast, that self

monitoring eit~er of these two behaviours has decreased smoking 

(McFall and Hammen, 1971). Kantorowitz, Walters and Pezdek (1978) 

also found that negative self-monitoring as well as positive self

monitoring reduced subjects' initial smoking rates. These con

trasting findings suggest that further research is needed in 

this area. One final comment on reactivity: where testing the 

effectiveness of treatment procedures is concerned, reactivity 

need not be seen as a confounding variable. McFall (1970) 

clarifies this point succinctly: II ... it is not vital that 

undistorted base-rate data be obtained; rather, it is only 

necessary that the data be stable and that such base-rates be 

sensitive to subsequent experimental interventions" (p.141). 

(iv) Physiological correlates of smoking behaviour 

Assessment techniques such as external-monitoring, direct obser

vation and self-monitoring clearly cannot be regarded as fully 

reliable means of measuring smoking behaviour. Although some 

authors would disagree (Schinke, Blythe and DoUeck (1978), for 

example, maintaining that the close correspondence between self

report and objective measures of smoking obviates the need for 

the latter) the most widely held view i s that some type of 

objective measurement is essential, in order to check the 

reliability of other measures. Further, measurement of the 

physiological correlates of smoking behaviour is of vital 

importance from the health standpoint, as a measure of rate 
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alone may not be sufficient to establish whether the "reduced" 

smoker is, in fact, any healthier than formerly. Protagonists 

of the nicotine regulation hypothesis would see some form of 

biochemical index of smoking behaviour as essential, as part 

of assessment. 

Frederiksen and .Simon (1979) have suggested classifying 

physiological measures as either "molecular" or "molar". 

Molecular changes in body chemistry tend to be of short duration 

and therefore relate to recent smoking history. Such measures, 

therefore, are of value in establishing the reliability ofless 

objective measures, as well as being significant in their own 

right. Molar measures, on the other hand, refer to gross body 

changes and are related more to long-term smoking; these cannot 

be used as reliability checks, but are of undeniable importance 

where the physical health of the indi~idual smoker is concerned. 

We are concerned here more with the former type of measure; 

however, as the present study assessed subjects' pulmonary 

function and gross body weight, in an attempt to detect any 

relatively long-term changes, these two molar functions will be 

discussed in (b), below. 

(a) Physiological measurement at the molecular level 

(i) Nicotine 

The measurement of blood nicotine levels has been found to 

corroborate self-reported smoking (Falkman et al, 1975; Russell, 

Feyerabend and Cole, 1976). However, this method is intrusi ve 

and expensive (Lichtenstein, 1982). Urinary nicotine analysi s 

does not have the former drawbacks and has been found to dis

criminate successfully betlteen smokers and non-smokers (Paxton 

and Bernacca, 1979); it is still, however, an expensive method 
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requiring the use of sophisticated laboratory equipment, and is, 

therefore, not the assessment technique of choice. 

(ii) Alveolar Carbon Monoxide (CO) a 

Exhaled alveolar air can be analysed to yield a carbon monoxide 

level, which is raised as a result of cigarette smoking (Jones 

et al, 1958; Horan, Hackett and Linburg, 1978). Again, this 

method has been reported to discriminate between smokers and 

non-smokers (Ringold et al, 1962; Goldsmith, Terzaghi and 

Hackney, 1963; Lando, 1975a; Rawbone, Coppin and Guz, 1976) 

but when applied to smokers only, the correlation between smoking 

rate and CO has tended to be only moderate (r = 0.59, Lando, 

1975 .; r = 0.48, Vogt et al, 1977). The measure lacks relia

bility in that CO levels can be increased through factors other 
a 

than smoking (e.g., exposure to road-traffic exhaust fumes); 

its main advantage, however, is its lack of intrusiveness and 

ease of analysis. The use of CO as a measure of smoking 
a 

behaviour is, therefore, well suited to large scale, epidem

iological surveys, perhaps better than to scientific research 

studies (Vogt et al, 1977). Research on CO measurement has a 

been reviewed by Frederiksen and Martin (1979). 

(iii) Carboxyhaemoglobin (COHb} 

This substance, which is the result of carbon-monoxides being 

absorbed into the bloodstream and binding with oxygen, has been 

found to be a relatively· reliable indicator of the subject's 

smoking behaviour (Castledon and Cole, 1974; Wald et al, 1975; 

Brockway, 197g; Dawley, Ellithorpe and Tretola, 1976). The 

drawbacks of the intrusiveness of taking blood samples and the 

liability of COHb levels' being affected by sources of CO other 
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than smoking, however, apply here; additionally, C0Hb has a 

relatively short half-life, generally estimated to be between 

two and five hours; thus, smokers who had abstained from 

cigarettes for this length of time would be assessed as being 

non-smokers (i.e., the number of false-negatives in assessment 

is high). 

(iv) Thiocyanate (CN) 

Thiocyanate is a metabolite of cyanide and the end-product of 

the body's detoxification of cyanide compounds (Boxer and Rickards, 

1952; Pettigrew and Fell, 1972; Brockway, 197S). As one of the 

gases produced by the combustion of tobacco is hydrogen cyanide, 

the inhalation of tobacco smoke inflates the natural level of CN 

in the body. Courant (1967) pointed out that moderate levels of 

CN in the body appear to serve necessary biological functions 

(such as the prevention of oral cavity disease) and that cyanide 

compounds are available in foods such as broccoli, garlic, cabbage, 

turnips and horseradish. However, excessive levels, such as 

caused by cigarette smoking, have been found to be related to 

stomach cancer (Lederer, 1976) and hydrogen cyanide itself has 

been cited as the primary ciliatoxic agent in tobacco smoke 

(USDHEW, 1979). 

There is little doubt that serum thiocyanate (SCN) levels in 

blood samples can distinguish between smokers and non-smokers 

(Butts, Keuhnemann and Widdowson, 1974; Vogt, 1977). Moreover , 

significant positive correlations have been established between 

SCN levels and reported rate of smoking (r = 0.46, Butts et al, 

1974; r = 0.48, Vogt et al, 1977; r = 0.54, in the present study~. 

Despite the di sadvantage of the intrusiveness of sampling, SCN 
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as a measure has several distinct assets: analysis is 

relatively easy (Butts et al, 1974); samples can be f~ozen and 

stored; and the half-life of SCN in the body is far longer 

than that of CO or COHb (ten to fourteen days) (Deneen et al, 

1967). 

An alternative method of CN analysis has been the use of urine 

and saliva samples, rather than blood samples and this, too, 

has been found to correlate positively with smoking rate 

reported (Maliszewski and Buss, 1955; Barylko-Pikielna and 

Pangborn, 1968). The higher sensitivity of these measures is 

advantageous, in that smokers and non-smokers may more easily 

be discriminated, but problematic in that urine and saliva samples 

are more easily contaminated by thiocyanate absorbed gastrically, 

as a result of eating the high-cyanide content foods mentioned 

above. 

In conclusion, therefore, although Prue, Martin and Hume (1980) 

suggest in their review that saliva CN samples are the measure 

of choice, there does appear to be rather more evidence in favour 

of using blood-samples. 

(b) Physiological measurement at the molar level 

(i) Pulmonary function 

Considerab l e evidence has accrued to show that pulmonary functions 

deteriorate as a function of prolonged smoking (Peterson, Lonergen 

and Hardinage, 1968) and, conversely, that lung function improves 

with reduced smoking (Bode et al, 1975; Gordon et al, 1975; 

Buist et al, 1976; McCarthy, Crai9 and Cherniak, 1976). 

Using a Vitalograph Spirometer (Drew and Hughes, 1969) to assess 

lung-function produces three datQ: a) FEV,(forced-e:xpiratory 
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volume) - the volume of air which can be exhaled in one second; 

b) F"IC (forced vital capacity) - the volume of air which can be 

contained in the lungs; and c) FEVjFVC - the ratio between these 

two measures. Norms are available, which take into account an 

individual subject's height and age (factors which affect 

pulmonary function); current status and changes over time are, 

therefore, easily identified. 

Paxton and Scott (1981) have also demonstrated improved lung 

function as a result of cessation of · smoking (for two months) 

(These authors, incidentally, suggested using feedback of 

improvements in function, specifically, FE~, as a reinforcer 

of continued non-smoking behaviour). 

A separate type of pulmonary measure which has been found to be 

related to cigarette smoking (Cotes,1915) is the carbon monoxide 

"transfer factor" (TF). This index is a function of both the 

diffuaing capacity of the alveolar capillary membrane . and the 

rate at which carbon monoxide combines with haemoglobin, in the 

alveolar capillari.ee to produce COHb (see above). 

(ii) Gross body weight 

Cross-sectional studies have shown that smokers, in general, 

weigh less than do non-smokers (Karvonen et al, 1959; Bjelke, 

1971; Khosia and Lowe, 1971; Goldb:m.t and Medalie, 1977). 

Whether this is because smokers have different eating habits 

(Birch, 1975) or because their metabolic activity differs i n 

some way (Comroe, 1960) i s still an unclear issue. Lincoln 

(1969) found that "heavy" smokers (undefined) in fact consumed 

about 575 calories a day more than non-smokers, suggesting the 

involvement of metabolic factors. Moreover, when smokers and 
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non-smokers were matched on calorie consumption, as well as on 

height and age, smokers were found to weigh 2.9 kg less than 

non-smokers. 

Animal studies attempting to elucidate the reasons for this 

phenomenon have been typically inconclusive (Munster and Battig, 

1975; Schechter and Cook, 1976). Hu.man studies, on balance, 

tend to favour metabolic theories (Lincoln, 1969; Ga.:u.det and Hugli 

1969), at least when "naturalistic" observations are made. 

Laboratory studies, however, have identified food consumption 

differences as being of relevance. For example, Grunberg (1982) 

demonstrated that nicotine administration (in animals) and 

cigarette smoking (in humans) were accompanied by a decreased 

consumption of sweet-tasting, high caloric foods, whereas 

consumption of other foods did not change. 

Of more relevance to the present study, longitudinal studies have 

shown, unequivocally, that smokers who stop smoking increase in 

weight. Brolek and Keys (1957) observed an average 8.2 lb 

increase in weight in subjects who had stopped smoking, over a 

period of five years. (The control group, who were matched on 

important variables, decreased, nonsignificantly, in weight). 

Glauser et al (1970) found that a group of subjects who stopped 

smoking increased in weight by an average of 11.4 lb., in a 

period of one month. They also noted a number of metabolic 

changes, i.e., statistically significant decrease-sin the 

protein-bound iodine level, oxygen consumption, heart-rate, 

thirty-minute postprandial blood glucose level and serum

calcium level, and concluded that these changes "may be one of 

the reasons for the weight gain observed". (p.377). 
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Comstock and Stone (1972), in a long-term (six year) study, 

concluded that there was a dose-response relationship between 

smoking and changes in weight and (subscapular) fatness. 

Their subjects (n = 501) were aged between 40 and 59 years 

and were all males; even amongst the -smokers, there was a 

tendency to increase in weight over the 6 year period, but 

this was significantly less than amongst ex-smokers. 

(Comstock and Stone make the incidental but important point 

that, although higher body weight is a recognized health-risk 

factor, it is healthier to be heavier and a non-smoker than to 

be lighter but t o smoke; subcutaneous fatness is not especially 

associated with an increased risk of mortality (Com.stock, 

Kendrick and Livesay, 1966) and, moreover, mortality and 

morbidity are decreased when smoking is stopped (see earlier 

section o~ health consequences of srnoki~g)). 

Yet further evidence has been produced in support of weight 

increase as a result of smoking cessation, by Hickey and 

Mulcahey (1973), Garvey, Bosse and Seltzer (1974), Gordon et al 

(1975) and Blitzer, Rimm and Giefer (1977). The latter authors 

conducted their study on women (previous longitudinal studies 

having been on males) and collected a vast amount of data (they 

used 57,032 subjects.) The duration of their observations was 

25 years. Blitzer and his colleagues found that "light" smokers 

(i.e., who smoked approximately 10 cigarettes daily) gained 

about 51b after ceasing smoking; "heavy" smokers, however, 

(40+ cigarettes a day) gained, on the average, 301b. These 

gains were permanent (still being evident at 25 year follow up). 
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Gross body weight, in conclusion, appears to be a reliable 

correlate of smoking behaviour and is, therefore, along with 

lung-function, an important molar measure. 

(v) Other issues in assessment 

To conclude this section reviewing the measurement and 

assessment of smoking behaviour, certain minor issues warrant 

brief discussion. 

Firstly, the measurement of covert, as opposed to overt, 

behaviours has been rather neglected. Cognitive aspects of 

smoking such as "craving" or "urges" (Chapman et al, 1971; 

Shiffman and Jarvik, 1976; Harrington, 1978), "images" 

(Berecz, 1972) and "self-statements" (Steffy, Meichenbaum and 

Best, 1970) should ideally be taken into account when assess

ing smoking behaviour comprehensively. These factors have 

obvious implications in designing appropriate treatment 

programs and are of relevance where the use of such treatment 

techniques as covert-sensitisation (Cautela, 1967) and 

coverant-control (Homme, 1965) is concerned. (See methods of 

Treatment, below). 

Secondly, situational variables would seem to be of some 

importance (Epstein and McCoy, 1975). Yiany smokers tend to 

smoke more at certain times of the day (Hoffman-Tennov, 1972; 

Epstein and Collins, 1977), and during certain activities 

(Hoffman and Boyko, 1969; Griffiths et al, 1976); these 

factors also need to be taken into account in treatment. 

Thirdly, McFall (1978) has raised the issue of when to assess 

subjects, recommending that the dependent variable (i.e. 
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smoking rate) "(shoula)be carefully assessed during treatment 

as well as before and after.". McFall (correctly) maintains 

that: "Only in this way will it be possible to examine 

closely how the treatment exerted its effect on smoking" 

(p.708) and says that assessment during treatment allows 

investigation of the treatment process as well as the treat

ment outcome. Additionally, McFall emphasises that the same 

measures should be used at all assessment points. Finally, 

Shipley, Rosen and Williams (1982) have drawn attention to 

the need for consistency in the research literature with 

regard to three matters: a) the procedure for classifying 

people who smoke after treatment but are abstinent at follow

up; b) the duration of the measurement interval used to 

determine abstinence or smoking rate; and c) procedures for 

classifying people who use marijuana or tobacco products other 

than cigarettes. Shipley and his colleagues, after reviewing 

the literature and finding wide variations in the data

reporting behaviour of researchers, made the following 

recommendations, respective to the above issues: a) If 

subjects "fho "slip" after treatment, then agai n stop smoking, 

this should be noted in the research report, rather than being 

ignored; however, the practice of vi ewing subjects who have 

had a short-term relapse after a treatment programme as being 

"non-abstinent" should be discouraged, as this "inhibits 

research attention to an important question: Does a brief 

relapse always lead to a return to regular smoking (see 

Marlatt and Gordon, 1980)?" (p.301); b) one week should be 



the minimum period of measurement, whether this be at base

line, post-treatment or follow up; shorter intervals are 

regarded as overlooking the fact that social events which 
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may be related to smoking rate tend to occur in weekly cycles; 

longer intervals are seen as being "awkward at pre-treatment"; 

and c) if subjects switch to smoking any other harmful 

substance - including marijuana (which is now established as 

being a harmful drug (Petersen, 1980)) - this should be 

reported in the text or in footnotes; however, "the 

correspondence between abstinence and a cigarette smoking 

rate of zero should be preserved by ignoring cigarette 

substitutes when determining abstinence". (p.302). 

fil Methods of Treatment 

An overall evaluation of the effects of therapeutic intervention with 

regard to cigarette smoking will be presented at the end of this section. 

First, the main methods of treatment which have been employed will be 

reviewed evaluatively. As the present research is concerned with the 

behavioural treatment of cigarette smoking, this approach will be the 

Primary concern of this review. Non-psychological (and non-behavioural) 

methods will be discussed only superficially. As indicated in the intro

duction, several, excellent and comprehensive reviews already exist 

(Bernstein and McAlister, 1976; Lichtenstein and Danaher, 1976; Raw, 

1978; Frederiksen and Simon, 1979; Pechacek, 1979), so the present 

review will not be over-detailed. 

There are a number of ways in which methods of treatment of smoking 

behaviour may be categorised. One obvious way is to differentiate 

between psychological and non-psychological methods; another way would 



be to categorise according to whether the methods aim at dealing with 

the antecedents of smoking behaviour, the behaviour itself, or its 

consequences (e.g. Frederiksen and Simon, 1979). Yet another method 
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may be to differentiate between cognitive and non-cognitive interventions. 

The present author, however, has chosen a novel method of categor

isation, namely, treatment methods which are "administered" or carried 

out by the therapist, directly ("Therapist Controlled Methods") versus 

methods which are "self-administered", as a result of therapist instruc

tions C'Self-control strategies"). The reason for this type of differ

entiation i~ two-fold: firstly, such a distinction carries a logical

simplicity, which other methods of categorisation may lack; and, secondly, 

this distinction is of relevance to the design of the present experiment, 

which attempted, among other things, to establish whether a combination 

of these two types of intervention was more effective, as a treatment 

"package", than the use of one group of methods, alone (i.e. "self-control" 

methods). 

It must be remarked, however, that this distinction is not always 

absolutely clear-cut. Certain methods which are; ~tially, therapist

administered may, at a later stage in treatment, be used with at least 

some effect, independently by the subject. This would apply particularly 

to cognitive techniques of modification. However, the categorisation 

employed allows individual methods to be placed clearly and logically 

within one or other of the categories. 

(i) Therapist controlled methods 

(a) Punishment and Aversion Therapy 

(i) Electric shock 

Although, in keeping with the current Zeitgeist in behavioural 

therapy, electrical aversion therapy is now a seldom used 

technique, the method has been very widely used in the past 
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as an attempt to modify cigarette smoking behaviour. Results, 

on the whole, have been disappointing. Powell and Azrin (1968), 

using a portable aversive-conditioning device (Whaley, 

Rosenkranz and Knowles, 1969), treated three subjects, with 

initially high· success. However, as soon as the smoking/ 

shock contingency was removed, all subjects immediately 

resumed smoking at their baseline rates. Pope and Mount (1975) 

used a similar device with better results: 63% of their 

subjects were still abstinent at 1 year follow-up. However, 

t his was an uncontrolled study, so other, non-specific factors 

may well have been responsible for the treatment effect; 

moreover, Pope and Mount relied on self-report as a measure of 

improvement. 

Koenig and Masters (1965) earlier obtained results which have 

come to be · seen as typical of outcome studies in the field of 

smoking modification. They compared the effectiveness of 

electrical aversive conditioning with "supportive counselling" 

and systematic desensitization (Wolpe, 1958); no main treatment 

effect was found; all groups, regardless of treatment condition, 

decreased their smoking rate significantly, but almost all 

subjects had relapsed at 6 month follow-up. A rather higher 

success rate (4o:>/4 abstinence at follow-up) was obtained in a 

similar study by Ober (1966). 

Andrews (1970) compared the effects of pun1~hing different 

responses (eg. touching a cigarette, inhaling smoke) using 

electric shock. No main effect was observed, but, interestingly, 

Andrews noted that non-contingent shock was no less effective 



than contingent shock. Russell, Armstrong and Patel (1976) 

confirmed this result, comparing contingent shock with non

contingent shock, no-shock smoking, simple support and a no

treatment control group. All treatment methods were equally 

effective and more so than the no-treatment group. The fact 

that non-contingent shock has been found to be as effective as 

contingent shock seems to suggest that a strict conditioning 

explanation is less important than an explanation in terms of 

non-specific factors in treatment, such as motivation, 

expectancy, etc. 
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With reference to another variable in the use of electrical 

aversion therapy, it is noteworthy that Berecz (1972) found that 

self-administered shocking of cognitions related to smoking was 

more effective than shocking smoking behaviour, per se, at 

least for "heavy" smokers (20+ cigarettes per day). This 

finding, too, emphasises that cognitive variables are important 

in determining subjects' response to treatment . In a more 

recent study, Berecz (1974) reported that shocking subjects' 

imagining having an urge to smoke was even more effective than 

shock contingent on imagining smoking itself, the three subjects 

in the former condition being abstinent at two year follow-up 

and the three in the second condition havi ng initially 

abstained but ultimately relapsed. The "n" in this study, 

however, was obviously rather low. 

Chapman, Smith and Layden (1971) obtained an impressive 

abstinence rate of 91%, using a combination of electric-shock 

and self-management training. With a high level of therapist~ 



support post-treatment, a 1 year follow-up abstinence rate of 

54% was reported, which is a relatively high rate. 
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In summary, the use of electrical-aversion therapy, in 

laboratory settings and as the sole method of treatment, has 

not been found to be effective in modifying smoking behaviour. 

However, when used as part of a treatment package (Chapman et 

al, 1971) or when applied to covert, rather than overt smoking 

behaviours (Berecz, 1972, 1974), rather more support has been 

produced for this technique. It would appear, however, that 

non-specific factors have played some part in the achievement 

of the higher success-rates. (Russell et al, 1976). 

(ii) Cigarette smoke, rapid smoking and satiation 

Each of these three techniques uses cigarette smoke itself as 

the aversive stimulus. (Strictly speaking, satiation techniques 

are not "aversive" but are classified along with the other 

methods because of the type of stimulus used). Wilson and 

Davi· son (1969) recommended that, in aversion therapy, the 

noxious stimulus should, ideally, be of the same modality as 

the target behaviour, so these approaches are, in this respect, 

more suited to the problem behaviour of cigarette smoking than 

for example, electrical aversion therapy. 

Overall, results have been far more positive than is the case 

with electrical-aversion; however, varying degrees of success 

have been reported. Wilde (1964) pioneered the use of hot, 

smoky air as an aversive stimulus (with cool,mentholated air 

as the "avoidance" s.timulus). Of seven smokers thus treated, 

three became abstinent, one reduced to two cigarettes per da~ 
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and one began smoking a pipe. At one year follow-up, however, 

(Wilde, 1965), all had relapsed. Franks, Fried and Ashem (1966) 

refined Wilde's procedure and obtained remarkably similar end

of-treatment results and these were, in this case, unchanged 

at 6 month follow-up. Both Wilde's and Franks et al's studies 

neglected to use control groups. In contrast, Grimaldi and 

Lichtenstein (1969) compared contingent (i.e. whilst smoking) 

hot, smoky air administration with non-contingent administration 

and a yoked control group, which received the experimental 

procedure without the noxious stimulus. All three groups 

improved equally and significantly and all three had relapsed, 

to some extent, at 3 month follow-up. Grimaldi and Lichtenstein 

(1969) concluded that "contingent punishment is of limited val ue 

in the control of smoking" (p.275) - tones, here, of the 

conclusions relating to electrical aversion therapy (see above). 

Lublin and Joslyn (1968) were the first to use the aversion 

technique of rapid-smoking. This method entails the subject's 

inhaling deeply, every six seconds or so, until no more can be 

tolerated and nausea is produced, whereupon a short break is 

taken before the next smoking session begins. Sessions are 

continued, again, until no more can be tolerated. Lublin and 

Joslyn achieved an abstinence rate of 19°/4 at one year follow-up. 

Ke~tzer (1968) obtained 'a six month follow-up rate of only 8.5%, 

using rapid-smokin@; but Schmahl, Lichtenstein and Harri~ (1972) 

reported an end-of-treatment abstinence rate of 100)6 and a six 

month follow-up rate of 6o>/4 . Similar rates to these latter 

were also reported a year later by Lichtenstein et al (1973) 

and, later still, by Harris and Lichtenstein (1974). These 
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last three reported studies were all typified by the subjects' 

being given a high degree of social support and high expectations 

of success, by the therapist. In the study by Schmahl et al 

(1972), treatment success was actually correlated negatively 

with the number of "conditioning" sessions administered, 

suggesting that factors other -than conditioning may have been 

responsible for the treatment outcome. In the absence of a 

high level of support and expectation, results of rapid-smoking 

studies have been rather less impressive (Curtis, Simpson and 

Cole, 1973; Kopel, 1974). Sutherland et al (1975) actually 

reported that, at three month follow-up, subjects were smoking 

at 102% of their baseline rate. Levenberg and Wagner (1976) found 

rapid-smoking to be more effective than e( ther relaxation or 

systematic desensitization at post-treatment, but not at four 

month follow-up. (The rapid-smoking abstinence rate at this 

latter assessment point was a mere 11%). In contrast, Lando 

(1976) reported a six month abstinence rate of 43% for rapid-

smoking. 

Frederiksen and Simon (1979) have suggested that the wide 

variation in the reported effectiveness of rapid-smoking as a 

method of treatment is perhaps due to certain procedural 

variations, such as length of inter-puff intervals, number of 

trials and sessions, spaced (as opposed to massed) treatment 

and location of trials (laboratory versus home-based). The 

differing results also seem to be strongly determined by the 

presence or absebce of such non-specific factors as expectancy 

and the social behaviour of the therapist (Schmahl et al, 1972). 

Bernstein and McAlister (1976) conclude that"•• when unsupplemented 
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by social support, positive expectations and the like, rapid 

smoking is not clearly superior to other approaches;", but 

that, when such factors are included, it "appears to be one of 

the more powerful initial abstinence techniques available". 

(p.95). 

The technique of satiation was introduced by Resnick (1968a, 

1968b) and is closely related to that of rapid-smoking. 

Resnick required his subjects to either double or triple their 

baseline smoking rate for a week and then to attempt to stop. 

Both treatment groups showed a significant abstinence rate at 

four month follow-up (63%); a control group showed a 20% rate. 

Sushinsky (1972) failed to replicate Resnick's positive results 

and Clairborn, Lewis and Humble (1972) failed to find any 

difference in rate between the treatment and control groups in 

a further replication (the control groups here, unlike in 

Resnick 1 s Study, being given a convincing treatment rationale 

and thus, presumably, having a higher expectation of success). 

Marrone, Merksamer and Salzberg (1970) reported that 60% of a group 

of subjects who were required to chain-smoke for 20 hours were 

abstinent at four month follow-up, where only 1So/4 of the group 

who did the same for 10 hours were abstinent. (At one month 

follow-up, no difference was observed between these groups, 

although both were better than the control group, in terms of 

success). Marrone et al's impressive results have not been 

confirmed, no further experiments using this particular satiation 

technique having been conducted, probably due to the extreme 

aversiveness of the technique. Marrone et al reported that more 
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than 50l/4 of their subjects vomited during the treatment 

period. With the possible exception of the study by Marrone 

et al (1970), there is little evidence which supports the 

effectiveness of satiation as a treatment technique. In line 

with the conclusions of Bernstein and McAlister (1976) concer

ning rapid-smoking, satiation is probabfy only effective when 

utilized in an environment which generates high expectations 

of success. 

(iii) Taste aversion, emetics and other aversive stimuli 

Little use has been made of taste-aversion procedures in 

attempts to modify cigarette smoking behaviour. This is 

surprising for two reasons: firstly, Wilson and Davi son's 

(1969) contention that the aversive stimulus should be in 

the same modality as the target behaviour would suggest that 

taste is an appropriate sensory modality on which to concen

trate and, secondly, the experimental evidence for the use of 

taste-oriented techniques is still inconclusive. Marston and 

McFall (1971) found only temporary reductions is smoking rate, 

using Pronicotyl tablets and Whitman (1972) observed no 

diff erence between treatment and control groups at six month 

follow-up, using a preparation with similar, aversive properties. 

However, Seltzer (1975) reported an abstinence rate of 82¥, 

using asafoetida lozenges. Further research is required. 

Only one study (a single case study) exists in the literature 

concerning the use of an emetic as an aversive stimulus. 

Raymond (1964) successfully treated a fourteen year-old boy 

using apomorphine to induce vomiting in association with 

cigarette smoking. The subject was reported to be abstinent 



at one yea:r follow-up. Again, further investigation seems to 

be warranted here. 

Similarly, Kentzer's (1968) study appears to be the only one 

which has used breath-holding as an aversive technique. She 

found this technique to be equal, in effectiveness, to other 

methods of treatment and more effective than no-treatment. 

Finally, Green (1964) attempted to modify smoking in a group of 

mentally retarded subjects by using white-noise (over on-going 

music) as the aversive stimulus. No reduction in smoking 

behaviour was apparent in this experimental group; it would 

seem likely that this result was due to the lack of motivation 

on the part of the subjects to reduce their rate of smoking 

(see McFall and Hammen, 1971). 

(iv) Covert sensitization 

Covert sensitization as a treatment method (cautela, 1967, 1970, 

1971), unlike the above methods of aversion therapy, is concerned 

solely with cognitive behaviour. It involves the imaginal pairing 

of a noxious stimulus with "approach" behaviours (e.g. taking a 

cigarette from a packet) and the pairing of a pleasant stimulus 

with 11avoidance" behaviours (e.g., stubbing a cigarette out). 

~agner and Bragg (1970) found that a combination of covert 

sensitization and systematic desensitization was more effective 

than systematic desensitization alone. The degree of smoking 

reduction thus achieved, however, was only minimal. Sachs, 

Bean and Morrow (1970) reported covert sensitization to be more 

effective as a method of treatment than "self-control" techniques, 

subjects in the former group obtaining a higher degree of success 
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in reducing smoking than either the latter group or an attention

placebo control group. Despite this apparent support of the 

technique, Weiss (1974) and Wisocki and Rooney (1974) failed 

to find support for covert-sensitization's being any more 

effective than other treatment methods, and noted that only 

minimal smoking reduction occurred as a result of treatment. 

In contrast, once again, and in line with the results of Sachs 

et al (1970) and Cautela (1970) himself, Sipich, Russell and 

Tobias (1974), in a well-controlled study, found covert 

sensitization to lead to a reduction in smoking, greater than 

that obtained by a minimal treatment group. 

Lichtenstein and Danaher (1976) commented: "the overall 

evidence in support of covert sensitization in the modification 

of smoking behaviour appears to be relatively weak", but that 

"the economy and portability of the procedure s~gest ••• that 

it deserves additional empirical study" (p.104-105). These 

authors suggested that covert sensitization may be more effective 

if the method were employed beyond the point of abstinence. 

Furthermore, a number of authors have drawn attention to certain 

methodological inadequacies in studies which have investigated 

the effectiveness of covert-sensitization. Raw (1978), in his 

review, has said that "the absolute effectiveness (of covert 

sensitization) is difficult to judge because so few of the 

studies mentioned report abstinence rates" (p.456) and Mahoney 

(1974) has suggested that a lack of standardized treatment 

procedures has perhaps contributed to the results'being largely 

negative. Frederiksen and Simon (1979) remark that covert . 
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sensitization combined with other procedures as part of a 

package may lead to more favourable results. In conclusion, 

there yet appears to be room for further research into the 

potential of covert sensitization as a treatment technique in 

smoking modification programmes. 

To summarise, some types of aversion therapy appear to be useful 

in the short-term modification of smoking behaviour and at least 

one method, covert sensitization, may still prove (given the 

design of methodologically sound studies) to be effective in 

maintaining initial reductions in smoking rate, or abstinence. 

Further research is warranted in this case; additionally, the 

techniques of taste-aversion, emetically induced vomiting and 

satiation (see Marrone et al, 1970) deserve further investigation. 

~s a footnote to this section on Aversion Therapy, mention may 

be briefly made of recent attempts to use the technique of covert

extinction (Cautela, 1971) as a means of modifying smoking 

behaviour. Although not actually an aversive technique, covert 

extinction does involve the dissociation of the target behaviour 

from its usual, subjectively pleasant connotations, imaginally, 

and is therefore discussed at this point. Gotestam and Melin 

(1~7~), achieving some success in applying covert-extinction 

with amphetamine addicts, attempted to modify cigarette smoking 

behaviour in the same way (c;;,testam and Melin, 1983). They were 

disappointed in their results, which failed to provide support 

for the technique. Fagerstrom, G~testam and Melin (1983) also 

found little support, but, as subject compliance and attendance 

for treatment were minimal, no firm conclusions were drawn from 



this study. This technique may have some potential, but 

further, controlled studies are needed to show this.] 

b) Operant conditioning 
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This short section is concerned with the positive reinforcement 

of non-smoking behaviour, rather than the punishment of smoking 

behaviour. This latter behavioural approach has been reviewed 

in the . preceding section. The section is short because, 

generally speaking, positive reinforcement as an individual 

technique in smoking modification research is now rarely used. 

Bernstein and McAlister (1976) point our that the effects of 

the technique have typically been difficult to evaluate because 

of confounding with other techniques, but that initial changes 

in smoking behaviour do seem to be brought about by positive 

reinforcement in the form of social approval and/or monetary 

rewards (Tighe and Elliott, 1968; 

1971). 

Win\tt, 1971; 
A 

Axelrod et al, 

Brockway et al (1977) in a well-controlled study, used positive 

social reinforcement as one of a number of treatment methods. 

Although the effects of this reinforcement are difficult to 

separate from those of the other treatment techniques, the 

results obtained, at leaat up to 6 month follow-up, (when a 

reduction of approximately 45% in rate was apparent), were 

encouraging. 

Hehemkis (1969) and Jan is and Hoffman (1970) employed positive 

social reinforcement in the context of a "buddy system", where 

subjects were placed in dyads and encouraged to reinfo,:rce one 

another's improvements. Nehemkis' results were disappointing, 



but those of Ja~ is and Hoffman were more favourable, high

contact dyads maintaining significant reductions at 1 year 

follow up. 

In a recent study, Paxton and Scott (1981) investigated the 

hypothesis that improvements in lung function, fed verbally 

back to subjects, would reinforce non-smoking behaviour. 
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Although improvements in FEV,(see section on Assessment and 

Measurement, above) were evident, Paxton and Scott concluded 

that it was "not clear from the data •• whether the important 

consequence [or having stopped smoking] was the verbal feed-

back given after test sessions or whether is was naturally 

occurring changes such as an improved ability to walk or run". 

Further research along these lines would appear to be of consider

able value. 

c) Pharmacological treatment methods 

(i) Psychotropic drugs 

The rationale underlying the use of psychotropic drugs in the 

modification of smoking behaviour is that these may serve either 

to reduee the anxiety (ostensibly) associated with smoking, or to 

provide a substitute for the stimulating effects of smoking (see 

section on the Biological Effects of Nicotine, above). Studies 

relating to the first category of drugs have been conducted by 

Turle (19f8) (hydroxyzine), Schwartz and Dubit1$ky (1969) 

(meprobate), Whitehead and Davies (1964) (diazepam) and Graff 

et al (1966) (chlordiazepoxide); in all cases, the drug was 

either ineffective or no more effective than a placebo. In 

the second category, Whitehead and Davies (1964) found 

methylphenidate to be no better than a placebo drug. Hansel 
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(1954) claimed some support for dextroarnphetamine and, more 

recently, Miller (1971) reported that benzedrine sulphate led 

to abstinence in 90% of a group of subjects of up to 6 months 

duration; however, both of these studies were methodologically 

unsound. 

(ii) Lobeline 

Lobeline is an alkaloid obtained from an Indian tobacco plant 

(Lobelia inflata) and which has been used as a nicotine 

substitute, because of its pharmacological similarity to 

nicotine. Davi .son and Rosen (1972) have reviewed the liter

ature on the experimental use of lobeline and neither studies 

before (Dorsey, 1936; Bartlett and Whitehead, 1957; Edwards, 

1964; Ford and Ederer, 1965), nor since (Brengelmann and 

Sedlmayr, 1975) that review have provided any support for its 

effectiveness in modifying cigarette smoking. 

(iii) Nicotine chewing gum 

ii 
Ferne, Lichtneckert and Lundgren (1973) developed a chewing-

gum whic~ contai ned nicotine ana which has been shown to be 

capable of satisfying the smoker's need for nicotine, when 

substituted for cigarettes (Russell, Feyerabend and Cole, 1976). 

Russell, Wilson, Feyerabend and Cole (1976) found only limited 

support for the use of "Nicorette" (the propietory name for the 

chewing-gum) as a treatment method, but stronger support has 

been since produced by Raw et al (1980), who reported that, at 

one year follow-up, chewing-gum treatment was more effective 

" than behavioural treatment. Similarly, Fagerstrom (1980) 

reported a 63% abstinence rate at six month follow-up for a 



chewing-gum group, as compared to 45% for a "behavioural 

counselling" placebo group. This recent evidence suggests 

that the use of nicotine chewing gum may prove to be a power

ful method of treatment in the future,especially when combined 

with behavioural treatment strategies (Lichtenstein, 1982). 

d) Hypnosis 

Hunt and Bespalec (1974), in their review of the smoking 

literature, considered hypnosis to be one of the more effective 

techniques of modifying smoking behaviour. In contrast, 

Bernstein and McAlister (1976) maintained that hypnosis had 

yet to be shown to be effective as a method of treatment. The 

disparity between these views is a reflection of the disparity 

between the results of investigations which have been reported. 

For example, Von Dedenroth (1964a, 1964b, 1968) reported a 

94% abstinence rate, at 6 yea:r follow-up of 1,000 subjects, 

whereas Cohen (1969) reported an abstinence rate of 00/o. 

Hypnosis is a generic term and does not represent any standard 

technique or set of techniques. This is one very obvious 

reason for the wide variation in the reported success of 

hypnosis. In other words, different investigators have used 

different methods. What does seem to be clear, however, is 

that hypnosis, however used, incorporates a number of non

specific factors, such as social support, expectancy (on the 

part of the therapist, in some cases, as well as the subject) 

and motivational influences, and it is likely that these 

influence smoking behaviour as much as the hypnotic process 

or state itself. 



Many studies of hypnosis as a means of modifying smoking 

behaviour have been deplorable, from a methodological point 

of view. Crasilneck and Hall (1968) did not describe the 

procedure used and Cohen (1969) reported that no standard 

procedure was, in fact, utilized. Von Dedenroth (1964a, 

1964b, 1968) used no control .group in this ambitious study 
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and did not report on the attrition rate over the follow-up 

period of six years. Successes have even been reported, in 

the literature, without data being presented (Arons, 1961; 

Er:islcson, 1964). As was the case with Von Dedenroth's work, 

rather more recent studies (Kline, 1970; Nuland and Field, 

1970; Orr, 1971; Spiegel, 197~) fail ed to use control groups, 

so their generally high reported abstinence rates need to be 

viewed with extreme caution. 

Those studies which have employed superior methodology and 

design (Edwards, 1964; Perry and Mullen, 1975) have failed 

to demonstrate that hypnosis is any more effective than 

placebo treatment. 

In conclusion, because hypnosis as a technique is so intric

ately bound with a number of non-specific treatment factors 

(therapist "warmth", high expectancy, etc.) it is difficult 

to ascertain which of the properties of treatment have led 

to decreases in smoking rate or abstinence, when this has been 

reported. Hypnosis seems to be no more (nor, however, any less) 

effective than placebo treatment. 

e) Sensory deprivation 

Only a limited amount of work has taken place with this method. 

Suedfeld (1969) produced evidence that individuals subjected 
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to a period of sensory deprivation are made more susceptible 

to 't,ersuasive communications". He extended this principle 

to dealing with smoking behaviour and found that initial 

abstinence rates were as high as 100J/4. However, in a study 

with F. Ikard (Suedfeld and Ikard, 1974) this same, initial 

abstinence rate compared poorly with a one year follow-up 

rate of 2S<y~. 

Interestingly, Suedfeld's studies suggested that the presence 

or absence of a persuasive, anti-smoking message did not 

influence outcome, but that the sensory deprivation, per se, 

was the important treatment variable. 

Raw (1978) explains this by suggesting that "the short term 

effect is due to the absence of smoking cues for 24 hours 

and the long-term effect to the encouragement gained from the 

short-term effect". He concludes, as did Bernstein and 

McAlister (1976) in their earlier review, that, as sensory 

deprivation seems no more effective than other approaches 

(whilst certainly exerting some positive effect on smoking 

behaviour), the expense of using this technique is not 

justified. 

f) Relaxation training and systematic desensitization 

Little evidence exists f or the effectiveness of relaxation 

training as a therapeutic technique, at least when used in 

isolation, for cigarette smoking. As smoking is not simply 

an anxiety-reducing mechanism (Ikard, Green and Horn, 1969), 

this is not surprising. Some claims have, however, been 

made for the value of systematic desensitization (Wolpe, 19?8) 



as a method of treatment, the rationale being that certain, 

anxiety-provoking situations are associated with smoking. 

Koenig and Masters (1965) found systematic desensitization 

(SD) to be as effective as aversive-conditioning and noted 
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that SD was associated with the greatest initial decrease in 

rate; however, this effect ·was lost at 6 month follow-up. 

Morganstern and Ratcliffe (1969) reported that 87% of their 

subjects decreased their smoking rate significantly throughout 

treatment and that 380/4 were abstinent; but they did not provide 

follow-up data. Kraft and Al~ssa (1967) treated a group of 

alcoholic patients for social-anxiety, using SD and noted that 

they reduced their cigarette consumption. The reductions 

reported by individuals were still evident at follow-up (from 

8 months to 2 years after treatment), but no subjects had 

abstained. 

Wagner and Bragg (1970) noted that relaxation alone was not 

effective, when compared to a relatively effective combination 

of covert sensitization and SD, and this finding was confirmed, 

more recently, by Levenberg and Wagner (1976). 

In summary , relaxation training alone seems to be ineffective 

as a method of treatment. The same applies to SD, but this 

latter technique may have some value when used as part of a 

treatment "package" (Wagner and Bragg, 1970; Gerson and 

Lanyon, 1972). 

As a footnote to this section, mention needs to be made of a 

study by Ravensborg (1976), who used "focussed muscular 

relaxation" to "subdue cigarette cravings and avoid smoking". 

This technique was based on that of Bernstein and Borkovec 
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(1973); subjects were encouraged to focus their relaxation 

on their "tension and craving spots". A significant (f <0.01; 

n = 40) decrease in rate was observed at four month follow-up 

(a reduction of approximately 30%). Although no control group 

was used in. this study, the method has some face validity and 

its use as an adjunct to other methods of treatment warrants 

some attention. 

g) Role playing and modelling 

Ja~ ·is and Mann (1965) used emotional role playing in an 

attempt to modify smoking attitudes and behaviour, heavy 

smokers playing the role of cancer patients. This group 

reduced their rate of smoking more than did a control group, 

who simply listened to a recording of a treatment session. 

Mann and Jan . is (1968) reported encouraging follow-up data 

after eighteen months. Mausner and Platt (1971) conducted a 

similar study, where subjects were required to play the role 

of a doctor informing a smoker that he/she had lung cancer, 

or the role of the patient, in the same vignette. The subjects 

in the former role decreased their rate of smoking to some 

degree, although this reduction was minimal. This technique 

has received surprisingly little attention in recent years. 

Similarly, a technique utilized by Brockway et al (1977), as 

part of a treatment package, which involved subjects' learning 

more adaptive and assertive "non-smoking" responses to be used 

in social situations, showed some promise, but has since been 

neglected. 

Colletti and Kopel (1979) conducted a study which investigated 

the relative efficacy of experiencing one of three different 



74 

maintenance strategies following treatment for smoking 

reduction. These strategies were modelling (successful 

previous subjects acting as models for prospective reducers), 

participant observing and self-monitoring. Colletti and Stern 

(1980) conducted a 2 year follow-up study on these subjects 

and, although the self-monitoring group was the most success

ful (37.5% of baseline rate, which, incidentally, was not 

significantly higher than the groups end-of-treatment rate), 

the modelling group had maintained some reduction (66.7% of 

baseline). 

h) Education and Persuasion 

The dissemination of information about the harmful effects of 

smoking to large groups of smokers, for example, on a national 

level, seems to have led to minimal changes in smoking behaviour 

(Bernstein, 1969). However, observable decreases have occurred, 

if only temporarily, as a consequence of well-publicised 

information such as the reports of the Royal College of 

Physicians (1962, 1971, 1977). (see Fig 1.1). 

Mair (1970) exposed a group of 265 smokers to films, lectures 

and group discussions on the harmful effects of tobacco. 

Abstinence rate at 3 month follow-up was a moderate 40¾, but 

at one year follow-up was only 19°/4, no better than would be 

expected as a result of non-specific treatment. No control 

group was used in this study. On a smaller scale, Schauble, 

Woody and Resnikoff (1967) found that an education plus 

medication group had a post-treatment abstinence rate of 48%, 

which compared to 21% for medication alone. No follow-up data 

we.rt. reported. 
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"Scare tactics", such as those used by Leventhal and Watts 

(1966) and Leventhal, Watts and Pagano (1967) have proved to 

be ineffective in modifying smoking behaviour (Frederiksen and 

Simon, 1969). Frederiksen and Simon (1979) cite Hochbaum (1975) 

as concluding that fear-induction strategies may change 

smoking attitudes, but do not appear to change smoking behaviour, 

and go on to say that there is a danger of such strategies 

"boomeranging", heightening anxiety levels and perhaps increasing 

smoking behaviour as a result. 

:More "gentle" persuasion and advice to stop smoking, from a 

figure in authority, was found to be an effective method of 

treatment, by Raw (1976). He found that smokers who were 

advised to stop by a chest-physician reduced more than did a 

minimal-treatment control group (39% as opposed to 17% 

reduction at 3 month follow-up). 

i) Psychoanalysis and "counselling" 

Bergler (1946) claimed that psychoanalysis was effective in 

helping five smokers to stop. No data was provided to support 

this claim. Bergler's rationale is described (exceptionally 

briefly) by Raw (1977, 1978) and must, in the light of current 

knowledge, be interpreted with caution. 

"Counselling" is a generic term and is the treatment "method" 

which has been traditionally used in anti-smoking clinics. 

Bernstein (1969), in his review, concluded that "most clinics 

represent a great deal of wasted time and effort" (p.431) 

having found no support for counselling, whether individual 

or group, in the literature. Studies have been typically 

uncon t rolled (Ejrup, 1963~•b Mcl<.,arland, 1965; Lawton, 1967). 
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Bernstein and McAlister (1976) point out that the "deliberate 

and isolated use of the nonspecific treatment factors contained 

in clinic settings produce post-treatment results comparable 

to those of clinics••• "(p.91), citing the research of 

Bernstein ('1970), Lichtenstein et al (1973) and Sipich, 

Russell and Tobias (1974) as support for this statement. 

(ii) Self-control methods 

Self control methods are those which are administered by the 

subject, rather than the therapist,and in the natural environ

ment. There is little evidence that such methods, used in 

isolation, are effective in the modification of smoking 

behaviour, but, when a "package" of self-control techniques 

is employed, results have been found to be more favourable. 

Self-control treatment packages will be discussed after 

individual techniques are detailed. For the punposes of this 

review, the classification strategy of Lichtenstein and 

Danaher (1976) will be used; these authors identified three 

types of self-control strategies : 

a) Envirom.mental Planning 

b) Behavioural Programming 

and, c) Cognitive Control 

The nature of the first two of these categories was originally 

described by Thoresen ·and Mahoney (1974). 

a) Environmental Planning 

(i) Stimulus control 

By virtue of associational learning mechanisms, smoking behaviour 

usually becomes psychologically linked . with certain enviro!lffiental 

situations or stimuli. Stimulus control involves associating 



smoking with specific stimuli in the environment and then 

fading these novel stimuli. 
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One method of doing this is by increasing the stimulus interval. 

Powell and Azrin (1968) found that, by using a cigarette case 

which automatically locked itself and consistently increased 

the duration of being locked was effective in bringing about 

an initial reduction in smoking rate. However, once subjects 

stopped using the case, rates returned to baseline. Upper 

and Meredith (1971) obtained similar results using pocket 

timers, as did Bernard and Efran (1972). Both Shapiro et al 

(1971) and Levinson et al (1971) reported that significant 

reductions were reported when a variable interval schedule of 

cued smoking was used; however, attrition rates were high in 

these studies and a "barrier" was reached at a rate of about 

12 cigarettes a day, subjects being unable to reduce further. 

Levinson et al (1971) believed that this "floor" effect was 

due to the appearance of withdrawal symptoms. Bernstein and 

McAlister (1976), however, suggest that it is due to the fact 

that, as less c i garettes are smoked, the reinforcement val ue 

of cigarettes increases and makes those that remain harder to 

relinquish. Bernstein and McAlister therefore recommend 

immediate cessation as opposed to gradual reduction. Flaxman 

(1978) has provided evidence to support this contention, 

although she recommended abrupt quitting on a target date, 

rather than immediately. 

A second method of stimulus control is "hierarchial reduction". 

This technique entails the subjects' eliminating smoking, 

systematically, in situations where smoking is a high 
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probability behaviour. Pumroy and March (1966) and Gu.tmann and 

Marston (1967), although finding some short-term benefit using 

this method, did not find significant improvement at follow-up. 

Sachs, Bean and Morrow (1970) applied hierarchial reduction 

to thoughts and feelings concerning smoking but found the 

method no better than an attention-placebo control condition 

at one month follow-up. Marston and McFall (1971) used four 

sections of the day as hierarchy items and required subjects 

to stop smoking in each of these (starting with the easiest); 

again, no differences emerged, at 6 month follow-up, between 

this experimental group and a control group (both groups 

smoking at 69% of baseline). Flaxman (1978.) in the study 

mentioned above, employed hierarchial reduction, but found 

little support for its effectiveness. The technique has since 

been used by Brockway et al (1977), as part of a package; the 

package was found to lead to significantly greater reductions 

in smoking than a control condition, up to 6 months post

treatment, but not at one year follow-up. Recently, Hills 

(1983) found hierarchial reduction to be effective in modifying 

smoking, but only provided follow-up data up to one month after 

treatment. This author, incidentally, noted a greater improve

ment in subj ects who dealt with "hard" situations before "easy" 

ones, than vice-versa. 

A third method of stimulus control is "deprived response

performance", which requires that smoking only occurs in 

situations bereft of stimulating properties. It is 

analagous to "time-out" procedures in other fields of 

behaviour modification(Blackham & Silberman, 1975). Nolan (1968) 
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and Roberts (1969) found this technique to be successful 

in eliminating smoking, using a "smoking chair" in uncomfortable 

surroundings. However, these were uncontrolled, n = 1 studies. 

Greenberg and Altman (1976) reported similar success more 

recently, but, again, only -two subjects were used. However, 

control subjects were employed and abstinence in the exper

imental "group" was still evident at one year follow-up. 

(ii) Contingency contracting 

Contingency contracting, the second type of environmental 

planning strategy, requires the s~oker to agree to accept 

certain consequences for smoking or non-smoking behaviour; 

such consequences may be either social or otherwise. 

Social contracting, as a therapeutic technique, has been 

investigated by a number of authors. Tighe and Elliott (1968), 

Lawson and May (1970) and Bornstein et al (1975) all showed 

that reductions in smoking can, at leas t initially, be brought 

about by this method. Similarly, Nehemkis and Lichtenstein 

(1971), using married couples who smoked, reported good short

term results, but considerable relapse at 6 month follow-up. 

The "buddy system", r eviewed earli er, has also been found to 

lead to some reduction in smoking (Ja~ is and Hoffman, 1970). 

The use of "deposit contracting", where the return of monetary 

deposits is made cont'ingent on non-smoking, has also been 

investigated. Such response cost techniques have been 

utilized by Nurnberger and Zimme.nnann (1970),(who used material 

possessions, rather than money, as a deposit), Bornstein 

et al (1975) and Elliott and Tighe (1968). The latter authors 

reported relatively good results - a post-treatment abstinence 

rate of 84% and a long-term follow-up rate of 37. 'fi(J. Wirflttt 
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(1973) found, in a better controlled study, that contingent 

repayment was more effective than non-contingent repayment 

(six month follow-up abstinence rates being 5C1l/4 and 23.5% 

respectively). 

Paxton (1977), in an unpublished paper, has recommended the 

use of deposit contracting on both theoretical and clinical 

grounds. He especially notes that the technique is well suited 

to maintaining reduction/abstinence, as deposits can be 

returned over a long period. Paxton cites a study by Lando 

(1977), in which the technique was used, effectively, as part 

of a more comprehensive package. 

b) Behavioural Programming (operant control) 

(i) Self reward 

Few studies have investigated the self-administration of 

(tangible) rewards as reinforcement for non-smoking behaviour. 

Lando (1977) used the technique as part of a successful treat

ment package (76% of experimental subjects, as opposed to 35% 

of controls, being abstinent at six month follow-up). Murray 

and Hobbs (1981) found self-reward alone t o result in only 

minimal smoking reduction at post-treatment and 3 month 

follow-up, and no significant reduction ~t 3 year follow-up. 

In contrast, they found a combination of self-punishment and 

self-reward to be more effective than either method used alone, 

the reduction here being still significant at 3 year follow-

up. 

(ii) Self punishment 

This operant method has been more widely used than self- · 

reward. Johnson (1968) found no difference between an aversive 

breath-holding group and a control group. Ober (1968) and 
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Whitman (1969) found no support for self-administered electric 

shock as a technique. Axelrod et al (1974) met with greater 

success, although their study involved only two subjects. 

The first was required to t ear up a dollar-bill for each 

cigarette she smoked beyond a (gradually reduced) daily limit: 

she was abstinent at two y·ear follow-up. The second contributed 

money to charity contingent on smoking and, at one year follow

up, smoked "only in stressful situations". (Watson and Tharp, 

(1972), incidentally, recommended that in this second type of 

self-punishment procedure, it would be more effective to 

donate the money to one's most hated charity organization). 

Finally, reference to the study by Murray and Hobbs (1981) in 

the preceding section, will show that a combination of self

punishment and self-reward would appear to be an effective 

technique in the self-modification of smoking behaviour. 

c) Cognitive Control 

(i) Coverant control 

"Coverant (covert operant) control" (Homme, 1965) is a 

specialized form of operant conditioning which permits the 

subject to manage his own reinforcement contingencies 

(Keutzer, 1968). It is based on the differential probability 

hypothesis of Premack (1965) and, where smoking is concerned, 

involves the covert reinforcement of anti-smoking cognitions, 

in the hope that an increase in the frequency of such 

conditions will lead to a decrease in the frequency of smoking. 

The method was used, successfully, with two subjects by 

Tooley and Pratt (1967), in combination with other procedures. 
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Keutzer (1968) found coverant control to be equal in effect

iveness to other behavioural techniques and more effective 

than a control condition, but Lichtenstein and Keutzer (1969) 

found, at six month follow-up, that all treatment groups had 

relapsed to approximately 75%· of baseline smoking rate. Very 

similar results were obtained· by Johnson (1969) and Lawson and 

May (1970), who also compared coverant control with other 

behavioural techniques. Danaher (1974) found the familiar 

pattern of results, namely, that different coverant control 

designs all resulted in smoking reduction by the end of treat

ment and did not differ from one another, but that, at 

(8 month) follow-up, pervasive relapse had occurred. 

(ii) Self instructional training 

Chapman et al (1971) and Miller and Gimpl (1971) used "self

instructional training" (Meichenbaum and Cameron, 1974), as 

one element of a treatment package. This method entailed 

subjects' giving themselves frequent, positive instructions, 

concerning their daily smoking goals. Although decreased 

smoking rates were reported in both of these studies, the 

effects of self-instruction cannot be separated from the 

impact of the other strategies used. 

(iii) Thoughtstopping 

This final, cognitive technique, developed by Cautela (1970) 

has been used in only one study in the literature. Wisocki 

and Rooney (1974) found the method to be more effective than 

a placebo procedure at post-treatment, but no more so, at 

four month follow-up. 
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d) Self-monitoring 

Reference to the earlier section on Assessment and Measurement 

will draw attention to the fact that self-monitoring is a 

reactive procedure and may, therefore, be used as a treatment 

method in its own right (McFall, 1970; McFall and Hammen, 

1971; Kantarowitz, Walters and Pezdek, 1978). Elaboration 

at this point of the present review would be repetitious and 

superfluous. 

e) Self-control treatment packages 

As smoking is a complex, multidetermined behaviour and ha&' 

numerous, personal idiosyncratic facets (Best, 1975; 

Frederiksen and Simon, 1979), the treatment "package" would 

appear to be an appropriate approach to treatment. Few self

control techniques have been shown to be effective when 

employed individually but i t has been hoped that "combining 

procedures may yield a unique and more powerful product (a 

catalytic effect)" (Lichtenstein and Danaher, 1976, p.117). 

Thus, most treatment packages sacrifice precision and 

specificity for breadth and generality (Merbaum and 

Rosenbaum, 1980). A number of authors have advocated the 

use of self-control manuals either as a substitute for or 

an adjunct to standard treatment (Harris and Rothberg, 1972; 

Conway, 1977; Danaher, 1977). 

The results obtained by studies using self-control packages 

have been relatively impressive, though not uniformally so. 

Brengelmann (1973), using a package consisting of no less 

than 37 individual techniques, and encouraging gradual 
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reduction as opposed to abrupt quitting or reduction, reported 

a 5So~ abstinence rate at 2 month follow-up. Flaxman (1974) 

found that setting a target-date for quitting led to a package 

treatment's resulting in a 500/4 abstinence rate at 6 month 

follow-up. (Lichtenstein and Danaher (1976) present a 

selected list of self-control package studies, classifying 

the various elements utilized under the headings used in this 

review. This list is reproduced in Table 1.1 and represents 

the main studies conducted up to, and including, 1974). 

Studies have continued, more recently, again with varying 

results. Delahunt and Curran (1976) compared self-control 

with negative-practice (satiation) and with a combination of 

the two techniques. At 6 month follow-up, the combination 

group had attained a 70?,6 reduction from baseline and an 

abstinence rate of 56%. (These figures were not matched by 

either of the two methods used alone). Danaher (1977), in 

contrast to the promising findings above, found that, 

although a self-control package led to some reduction in 

smoking, this compared poorly with rapid-smoking plus 

discussion. 

Blittner, Goldberg and Merbaum (1978) compared a cognitive 

self-control group with a "stimulus instruction" group and 

a waiting list control. Their results favoured the former 

group, who had reduced their rate of smoking by 33% at six 

month follow-up. Merbaum, Avimier and Goldberg (1979) found 

that a self-control package was an effective maintenance 

technique, following treatment by rapid-smoking and covert-



Study 

Brengelmann (1973) 

Chapman et al (1971) 

Conway (1974) 

\ 

Flaxman (1974) 

Harris & Rothberg (1972) 

Environmental Behavioral Cognitive 
Planning Programming Control 

Hierarchical.reduction 
Deprived r esponse 
Deposit system 

Hierarchical reduction - Emotional response 
Deprived response routine 
Deposit system Self-instruction 

Hierarchical reduction Self-reward for Self-instruction 
Deprived response non-smoking and 

self-control 

Miscellaneous stimulus Self-reward for Emotional response 
control procedures non-smoking routine 
Social cont racts 

Hierarchical reduction Self-reward for Miscellaneous cognitive 
non-smoking control procedures 
Self-punishment 
for smoking 

Table 1.!..l. 

Self-Control Treatment Packa ges up to, and including, 1974. 
(From Lichtenstein, E. and Danaher, B.G. 1976) 

Substitute 
Behavior 

Time-structured 
activity 

Time-structured 
activity 
Relaxation 

Time-structured 
activity 
Relaxation 

co 
VI 
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Marston & McFall (1971) 

Miller & Gimpl (1971) 

Morrow et al (1973) 

Ober (1968) 

Pomerleau & Ciccone 
( 197 4) 

St. Pierre & Lawrence 
( 197 4) 

Environmental 
Planning 

Hierarchical reduction 

Deprived response 

Miscellaneous stimulus 
control procedures 

Hierarchical reduction 
Miscellaneous stimulus 
control procedures 

Increasing stimulus 
interval 
Reverse hierarchical 
reduction 

Behavioral 
Programming 

Self-reward for 
non-smoking 

Self-reward for 
non-smoking and 
self-control 

Self-satiation 

Self-reward for 
non-smoking 

Self-satiation 

Self-reward for 
non-smoking 
Self-satiation 

Table 1:..1_ 

Cognitive 
Control 

Self-instruction 

Self-instruction 

Self-instruction 

Self~instruction 

Self-instruction 
and imagery 

Self-instruction 
and imagery 

Self-Control Treatment Packages up t o , and including, 1974.,(continued.) 

( From Lichtenstein, E. and Danaher, B.G. 1976) 

Substitute 
Behavior 

Eating 
Relaxation 

Eating 
Physical and/or 
quiet activity 

Time-structured 
activity 

Exercise 
Relaxation 

CD 
(j\ 



sensitization; 6 month follow-up abstinence rate was 

approxima~ely 45%. 
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Finally, as mentioned previously, Murray and Hobbs (1981) 

found that a combined (admittedly rather small) treatment 

package of self-punishmen~ plus self-reinforcement was more 

effective than either strategy used alone; and Buchkremer 

(1982), using a package consisting of ten separate methods, 

reported abstinence rates of 85% and approximately 30-% at 

post-treatment and three year follow-up respectively . (smoking

rate reductions for the (controlled) group being 91 % and 33% 

at the same assessment points). 

It can be seen from the abstinence/reduction figures quoted 

in these studies that, on the whole, self-control treatment 

packages appear to be more effective in moaifying smoking 

behaviour than treatment methods used in isolation. 

Lichtenstein and Danaher's (1976) statement would , therefore, 

seem to be vindicated to some degree. 

(iii) Multicomponent interventions 

As was concluded in the preceding section, the hope that self

control treatment packages may be a more effect i ve means of 

modifying cigarette smoking behaviour than individual 

techniques, has bee11 partly borne out. It would seem plaus

ible, therefore, to suggest that multi-component intervention 

programmes, being comprised of a combination of self-control 

and other, therapist-administered techniques, may be still 

more effective. The research evidence supports this sugges

tion, as will be seen from a brief descr iption of pertinent 

studies. 
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Chapman et al (1971) achieved a 12 month follow-up 

abstinence rate of 54%, using a combination of electrical 

aversion therapy and a self-control package. 

Morrow et al (1973) quoted a 46% abstinence rate one year 

after the end of treatment, using a self-control package 

and rapid smoking. An identical rate (at 11 month follow

up) was reported by Pomerleau and Ciccone (1974), again 

using a combination of self-control and aversive procedures. 

In a study designed to test the issue of additive effects, 

Tongas, Patterson and Goodkind (1976) found that a group 

subjected to rapid-smoking, covert-sensitization and social 

reinforcement for reducing the rate of smoking, achieved a 

higher abstinence rate at 1 year follow-up (77%) than groups 

using only one of these techniques. 

Elliott and Denney(197s) found a multi-component package 

(which included applied relaxation, rapid smoking, self

reward training, self-punishment, covert-sensitization, 

emotional role-playing, systematic desensitization and 

cognitive restructuring) to be superior to rapid smoking 

alone, a non-specific treatment and a control condition. 

At six-month follow-up, the multicomponent group had an 

abstinence rate of 45% and a smoking rate of 41 % of baseline 

level. Unfortunately, the "package" in this programme 

consisted of so many individual methods that no conclusions 

can be drawn as to which methods were most important; 

perhaps the very complexity of the programme was responsible 

for the favourable follow-up figures, the "cat alytic" effect 

being exploited t o a large degree. 



Probably the most impressive series of studies in the 

literature, in terms of outcome, (with the exception of 

those studies which were anecdotal or poorly controlled) 

is that conducted by H. Lando and his colleagues. Lando 

(1977) developed a two-stage program consisting of a 

preliminary period of satiation, followed by seven self

control training sessions (designed to maintain the 

abstinence hopefully resulting from first-stage inter

vention). At six month follow-up, a 76% abstinence rate 

was reported for the treatment group, in contrast to a 

(still relatively high) rate of 35% for a control group 
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who received only the initial stage of treatment. Lando 

and McCullough (1978) successfully replicated this study, 

which yielded a 71% abstinence rate at six month follow-up. 

Lando (1978) went on to conduct a study with 1 three treatment 

stages: stimulus control training, followed by satiation and 

then by self-control training (this latter component being 

of shorter duration than in the 1977 study). The treatment 

group responded no better than did the control group; 

additionally, there was a considerable relapse rate and a 

high attrition rate. Lando concluded that the complexity 

of the treatment program detracted from group-cohesiveness, 

which in turn led to the poor results obtained, and, more 

importantly, that the continued and extended use of self

control techniques, after treatment, is essential. 

This latter conclusion was confirmed by Lando et al (1979). 

Finally, Hughes et al (1981) have reported on the Multiple 
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Risk Factor Intervention Trial (MR.FIT), which was designed 

to help middle-aged male smokers, who were at risk for 

cardiovascular disease, to stop smoking. This multi-

component programme consisted of a large number of behavioural, 

non-behavioural and educational strategies and succeeded in 

bringing about an abstinence rate of 4696, at a follow-up 

period of four years, in a group of 4,103 subjects. 

(Abstinence was biochemically confirmed). A control group 

(Neaton et al, 1981) achieved a 27% abstinence rate. 

It is interesting to note that the more successful multi

component interventions tend to include an aversive element 

(see studies described above). Lichtenstein (1982) has 

described this as unfortunate, because of the costly 

screening procedures entailed. Less expensive (and potenti~lly 

harmful) aversive procedures, such as covert-sensitization, 

should, perhaps, therefore be considered as elements to be 

used in such programmes. 

Keeping in mind the failure of Lando's (1978) study, due 

partly to the overcomplexity of the multicomponent package 

used, ana the statement by Franks and Wilson (197)) that 

"more is not always better" (p.409), it may be nevertheless 

concluded, in the ligh t of the favourable r esults obtained, 

to date, from multicomponent studies, that such intervent ions 

are probably the most promising type at present availabl e. 

Bernstein and McAlister (1976) noted that "the multicomponent 

approach ••• would seem to warrant further and more rigorous 

evaluation" (p.97) and, more recently, Frederiksen and Simon 

(1979) stated that : 
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"the area of multielement treatment packages requires a great 
deal of study. Although many researchers ••• have suggested 
the need for attacking smoking behaviour along a number of 
dimensions, ••• the increased efficacy of multielement approaches 
has yet to be substantiated. Nevertheless, logic would argue 
that a comprehensive, carefully designed multielement treatment 
package would hold a great deal of promise, particularly when 
some of the treatment components are self-administered in the 
natural environment by the smoker himself/herself 11 • 

(Frederiksen and Simon, 1979, p.536-537) 

(iv) An overall evaluation of the efforts made, over the last twenty years, 

or so, to modify smoking behaviour (with any semblance of permanence), 

can, perhaps, best be presented, by quoting from a number of important 

papers and reviews which have appeared, since 1969. 

These quotations appear here in chronological order: 

"Smoking behaviour ••• is incredibly resistant to long-term 
modification •••• The basic problem in the modification of smoking 
behaviour revolves about long-term maintenance of non-smoking, not 
about production of immediate, short-term behaviour change. The 
latter is accomplished by a variety of treatments ••• but is 
followed, in the majority of cases, by a return to pre-treatment 
rates" 

(Bernstein, 1969, p.435). 

"The good news is that almost any intervention can be effective in 
eliminating or drastically reducing smoking behaviour. The bad 
news is that these changes tend to be relatively short-lived; data 
from the vast majority of controlled smoking modification research 
have presented an all-too-familiar pattern of immediate and dramatic 
reduction in cigarette consumption••• followed by relapse ••• 
within a twelve month period" 

(Bernstein and McAlister, 1976, p.89-90). 

"A prevailing note of pessimism is reflected in many of the 
literature reviews in this area ••• The crucial question becomes 
how to prevent or at least minimize post-treatment relapse 11 

(Lando, 1977, p.361). 

" ••• (a) Virtually any treatment program is capable of 
reducing smoking levels to 3CJl/4 or 40Yo of baseline; (b) a return 
to about 75% of baseline is commonly observed from 3 to 6 months 
after treatment; (c) seldom more than 13% of the subjects in any 
treatment program are completely abstinent after a 3- to 6-month 
follow-up period; and (d) of those subjects who are abstinent at 
the end of treatment, less than one third manage to maintain non
smoking 3-6 months later" 

( Elliott & Denney, 1978, p.1330). 



" ••• it is clear that current methods for dealing with smoking 
are probably no more effective than those devised by smokers 
trying to manage the problem on their own" 

(Leventhal and Cleary, 1980, p.396). 
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"Treatment approaches ••• have been disappointingly unsuccessful. 
••• The vast majority of investigations have demonstrated no 
differential success among treatments, with the standard outcome 
of treatment and placebo conditions being significant reduction 
in cigarette consumption by the end of treatment and considerable 
relapse at follow-up ••• "• 

(Murray and Hobbs, 1981, p.63). 

It is clear from these comments, spanning twelve years, that little 

progress has been made in the field of the behavioural modification of 

smoking. The same pattern of results - epitomized by rapid positive change, 

as a result of treatment, with a drift back towards baseline - has continued 

to occur. 

Recent work, using self-control packages (Flaxman, 1974; Delahunt 

and Curran, 1976; Blittner, Goldberg and Merbaum, 1978; Merbaum, Avimier 

and Goldberg, 1979; Buchkremer, 1982) has suggested that this pattern may, 

at last, be being broken and this seems to be even more so with regard to 

comprehensive, multicomponent treatment packages (Morrow et al, 1973; 

Tongas et al, 1976; Elliott and Denney, 1978; Lando, 1977; Lando and 

McCullough, 1978). Such treatment approaches recognize that smoking is 

a behaviour of some complexity and are, more often than not, based on a 

realistic and comprehensive model of smoking behaviour. They take into 

account cognitive and physiological factors, as well as overt smoking 

behaviour, and pay attention to the environmental determinants of smoking. 

Moreover, the maintenance of non-smoking is treated as being perhaps the 

most important goal of intervention. 

It is hoped that reviews over the next twelve years will draw more 

positive conclusions than the selection quoted above. 
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e) Goals of intervention - the alt ernative of reduced smoking 

This issue has already been discussed to some extent in the earlier 

section on nicotine regulation research. To re-iterate .the conclusion 

drawn: "there is not yet sufficient evidence available to preclude 

treatment efforts which aim to establish a lower level of smoking in 

subjects, as an alternative to total abstinence". (p.35) 

From the foregoing account of treatment outcome studies, it is 

clear that a problem of primary importance is the frequent, high relapse 

rate for those subjects who attempt to abstain. Reduced, or controlled, 

smoking, t herefore would seem to be a viable alternative goal, worthy of 

investigation. The concept is analagous to the, now widely accepted, 

goal of "controlled" or "social" drinking, for f ormer alcoholics (Striclder 

et al, 1976). 

As was pointed out earlier, there is no f i r m evidence that subjects 

who reduce their rate of smoking indulge in compensatory smoking 

behaviours which maintain their nicotine and tar intake at the same level 

(Freedman and Fletcher, 1976; Martin et al, 1981). It has been argued 

(Ross, 1976) that reduced smoking in the form of smoking low tar/ low 

nicotine brands of cigarettes, may actually be more harmful than smoking 

at baseline level, due t o the increased exposure to t he poisonous gases 

contained in cigarettes (carbon-monoxide, hydrogen cyanide, nitrous 

oxide) (Prue, Krapfl and Martin, 1981); low tar/nicotine cigarettes have, 

in some cases, been shown (Ross, 1976) to contain more of these gases 

than non-filter, higher tar/nicotine brands. However, Foxx and Brown 

(1979) noted that the "five cigarette brands t hat ranked lowest on 

combined triple-gas ••• ratings were also among the lowest in tar and 

nicot ine (content)". Ro ss' argument, therefore, does not seem fully . 

supported. 
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A further argument, in favour of reduced smoking, and partially 

explaining the traditionally high failure rate of most abstinence

oriented programs, is that many smokers find it exceptionally difficult 

to smoke at a rate (including a rate of zero) below their "stuck point" 

(Foxx and Brown, 1979). Levinson et al (1971) suggested that this point 

was a function of the smoker's addiction to nicotine, further reduction 

resulting in the appearance of withdrawal-symptoms (and often in dropping

out of treatment). 

An incidental point related to the concept of reduced smoking, 

raised by Colletti, Supnick and Rizzo (1982) is that there has been an 

almost exclusive reliance, in the research literature, on using abstin

ence-rate as an outcome measure. This measure is (although, arguably, 

the only meaningful one - Raw, personal communication, 1981) seen as 

being rather coarse, and Colletti and his colleagues welcome the use of 

smoking-rate data, as such data permit researchers to evaluate whether 

subj ects who have failed to abstain have undergone any improvement what

soever, allowing a further evaluation of outcome. 

A number of studies have provided support for the viability of 

reduced smoking as an alternative goal. One of the earliest, (Bernard 

and Efran, 1972), was aimed at comparing reduction versus elimination, 

using pocket-timers (a stimulus-control technique). The reduction group 

who were "not urged to eliminate smoking altogether" ·(p.400), was the 

most successful. Paradoxically, this group demonstrated a 40¾ abstinence 

rate at two month follow-up (a rather short follow-up); Bernard and 

Efran's interpretation of this result was that subjects in this group 

achieved, or surpassed, their established goal (of a reduced rate) and 

therefore felt successful and reinforced themselves; this reinforcem~nt 



eventually procured total abstinence. In contrast, subjects in the 

"elimination" group, having had higher standarcis set for them, were 

"rarely able to feel good about their performance". 

Frederiksen tt .o.f. (1976) reported that 7(JJ/4 of subjects 
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using a contingency contracting procedure were smoking at 5()'.l/4 , or 

less, of their initial rate, at six mohth follow-up and concluded that 

"it may be possible to develop controlled smoking as an alternative to 

abstinence" (p.196). 

Schinke, Blythe and Doueck (1978), using a "multifaceted approach", 

reported that reduced smoking was maintained at six month follow-up 

and Elliott and Denney (1978), in a -well-controlled study using a multi

component treatment package, achieved a 41 % rate of baseline smoking, 

also at six months after the end of treatment. Blittner, Goldberg and 

Merbaum (1978) obtained a 7r»6 reduction at 3 month follow-up, using 

cognitive self-control techniques (this result being superior toastimulus 

control group and a no-treatment control condition). 

More recently, Foxx and Brown (1979) showed that a nicotine fading/ 

self-monitoring treatment led to a decreased rate in 50% of cases at 18 

month follow-up; Foxx, Brown and Katz (1981), following up this group 

one year later (2½ years after the end of treatment) reported that 

improvements were still maintained. 

Colletti, Supnick and Rizzo (1982) found, at long-term follow-up 

(four years), that subjects who had been treated with a comprehensive, 

non-aversive behavioural treatment, using stimulus-control and other self

control techniques, demonstrated a 56% rate of baseline smoking rate, on 

average. 

Foxx and Axelroth (1983) extended the earlier study of Foxx and. 

Brown (1979) and reported, at 12 month follow-up, mean reductions of 



8296 and 85% for nicotine and tar intake, respectively, and a 28% 

reduction in rate. 
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To conclud·e, reduced smoking seems to be a realistic goal, for 

some smokers at least. Although total abstinence is, from a health 

viewpoint, the goal of choice, "safer" smoking is a goal which may well 

apply to those who are either unable or unwilling to stop smoking 

completely (Frederiksen, 1979). 

Glasgow, Klesges and Vasey (1983) have indicated the need for 

"further development of controlled smoking procedures" (p.144). Finally, 

Russell (1974) said that "Rather than anti-smoking, the aim should be 

towards achieving acceptably safe, light to moderate, controlled smoking", 

and, further, that "With this more feasible goal, success is not only 

possible but probable" (p.256). 

f) Non-specific factors in treatment 

At several points in this review, allusion has been made to "non

specific" factors in treatment. As stated, a recurrent theme in the 

results of experiments designed to reduce or bring about the abstinence 

of cigarette smoking has been the equivalence in response to "treatment" 

of placebo-treatment or control groups, compared to groups receiving 

treatment per se. Additionally, it has often seemed that, no matter 

what the treatment, most subjects can easily reduce or abstain from 

smoki ng, in the short term (McFall and Hammen, 1971; Elliott and Denney, 

1978; Raw, 1978) but relapse in the long-term (Raw, 1977). 

It has been suggested that these findin gs can be explained by 

reference to non-specific factors in treatment (McFall and Hammen, 1971) 

and such factors thus deserve some mention, in their own right, as it is 

crucial that these are recognized (and, ideally, controlled for) in any 

treatment study. 
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(i) Self-monitoring 

The issue of self-monitoring has already received extensive 

coverage in this review and attention has been drawn to the 

procedure's ability to influence the target behaviour. Ref er

ence has also been made to the use of self-monitoring as a 

method of treatment, per se; further discussion is therefore 

unnecessary. 

( ii) Motivation 

~·cFall and Hammen ( 1971) conducted a study designed to eluci

date possible non-specific factors in treatment. Clear 

evidence was obtained regarding the role of motivation as a 

determinant of smoking reduction, in that subjects' "self

reported pre-treatment motivation to stop smoking was si gni

ficantly rel ated to whether or not they actually stopped 

smoking by the end of treatment" (p.85). McFall and Hammen 

were especially impressed with the fact that, although all 

subjects in the study rated themselves at the positive end of 

the motivation scale, it was possible to di scriminate finely 

between them. 

More recently, Raw (1976) found , with chest-clini c patients 

aav · sed to stop smoking, that a measure of motivation predicted 

change in smoking behaviour and the same author (Raw, 1978) has 

related motivation to stop smoking and degree of dependence on 

cigarettes, orthogonally (see Fig. 1.4). Raw suggests that 

motivation to stop may be measured by questionnaire and "by the 

number of hurdles jumped during assessment" (p.476) and that 

de ee of d pendence can be inferred from severity of withdrawal 

symptoms, regularity of smokin pattern, blood nicotine levels ,etc. 



' \ 

' 

Low. 

Fig. 1.4 
Motivation de endence and redicted abilit to sto 

Adapted from M. Raw, 1978, p.476 
(Diagram compliments of Michael Russell) 
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Raw goes on to ask whether all treatment successes come from the 

top left-hand quadrant of this diagram, implying that, if people 

can be "pushed" into this quadrant, by having their motivation 

increased and their degree of nicotine dependence reduced (with, 

for example, nicotine substitutes), then they may find cessation 

easier. This approach certainly warrants investigation. 

(iii) Personality 

The issue of personality has been of interest, in connection with 

cigarette smoking behaviour, on two counts. Firstly, many 

attempts have been made to ascertain whether the concept of the 

"smoker's personality" has any validity; in other words, do 

cigarette smokers consistently exhibit certain personality 

characteristics? Secondly, are any particular characteristics 

associated with the ability or inability to respond to treatment 

for smoking - otherwise stated, can personality attributes be 

used to predict outcome? 
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Neither of these questions can yet be answered with certainty, 

this despite a large volume of research over the last twenty 

years. The most pertinent personality traits, where smoking 

is concerned, are anxiety, extraversion and neuroticism (viz. 

Models of cigarette smoking - - Smoking as a means of arousal 

control). A superficial and ·selective review of the studies 

conducted in this field follows. 

Eysenck (Eysenck, Tarrant, Woolf and England, 1960; Eysenck, 

1963) reported that rate of smoking was positively correlated 

with degree of extraversion. This finding was consistent with 

Eysenck's cortical arousal model of extraversion (Eysenck, 1967), 

which describes extraverts as being constitutionally low in 

cortical arousal and, therefore, stimulus hungry (smoking being 

a satisfying stimulus). (This model overlooks the fact that 

nicotine, in larger doses, has sedating, rather than excitatory, 

properties (Ashton and Stepney, 1982)~ Although a number of 

subsequent studies supported Eysenck's findings, ( Feather, 1963; 

Ki ssen, 1964; Lefcourt, 1965; Tacon, 1965), Keutzer (1968) 

found that the smokers in their study "did not deviate from the 

published norms f or normal adult populat i ons on the (factor) of 

:Sxtraversion •••" (p.147). Keutzer came to the same conclusion 

with regard to the "Neuroticism" dimension of personality 

(Eysenck, 1967), her subjects achieving "normal" scores, 

compared to the general population, (Eysenck (1967) suggesting 

that smokers, on the whole, were more neurotic than non-smokers, 

using cigarettes to reduce their autonomic arousal). Similarly, 

where trait anxiety was concerned, Keutzer found no differences 

between her group and "normal" subjects. 
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Smith (1970) found smokers to be more extraverted than non

smokers; and Cherry and Kiernan (1976), in a longitudinal 

study on 2,753 people, reported that high neuroticism scorers 

were more likely to smoke than those with low scores, that 

deep-inhalers were the most neurotic group and that extraverts 

were more likely to smoke than introverts - all this data 

supporting Eysenck's theory. From a predictive point of view, 

Cherry and Kiernan found that stable (non-neurotic) extraverts 

were the most likely to give up smoking of their own accord 

(this being in contrast to Eysenck's speculations). 

Rae (1975) found smoking to be associated with extraversion, 

but not with neuroticism. In contrast, FloderRs (1974), in a 

Swedish study, found exactly the opposite: smokers did not 

differ from non-smokers in terms of extraversion, but were 

significantly more neurotic. 

Mccrae, Costa and Bosse (1978) found no differences between a 

group of heavy smokers and a group of non-smokers in degree of 

extraversion, but that heavy smokers were significantly higher 

than non-smokers on both measures of neuroticism and anxiety 

(which are closely related concepts). 

More recently, Chatterjea, et al (1979) reported that 

"consumption of nicotine was directly related to the level of 

"trait" anxiety ••• " (p. 205), but that neuroticisrn was not a 

determinant of smoking behaviour. 

In a refreshingly different study, which examined smokers 

"Psychoticism" (P) (-- see ·footnote on page which follows) scores 

{Eysenck and Eysenck, 1976) as well as their "E" and "N" sc~res, 
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McVianus and Weeks (1982) found that smoking did not relate to 

extraversion, but to Psychoticism. They suggested that this 

relationship was the true one, previous findings having been 

due to a contaminated measure of "E". (Previous studies had 

used the Eysenck Personality ·Inventory ( EPI) (Eysenck and 

Eysenck, 1964) as an assessment tool. This questionnaire does 

not have a "P" scale, but certain "P" items are inadvertently 

included in the "E" scale. McManus and Weeks used the modified 

version, the Eysenck Personality Questionnaire (EPQ) (Eysenck 

and Eysenck, 1975) and were thus able t o establish, they 

suggested, that smoking was really related to "P" and not "E"). 

1ysenck himself, together with L.J. Eaves (Eysenck and Eaves, 

1980) produced data supporting this contention, concluding that 

"most of what was said ••• about E would now apply to P "• 

Finally , Spielberger and Jacobs (1982), using the EPQ and the 

State~Trait Personal ity Inventory (STPI) ( Spielberger, 1979), 

found that smokers had significantly higher , scores than non

smokers on the E, N, and P scales of t he EPQ (and lower scores 

on the "Lie" scale), and that female smokers had higher STPI 

anxiety scor es t han female non-smokers, t he converse be i ng the 

case for male-smokers. 

I t is only too clear from the above review that the relat ionship 

*Psychoticism" (P) in Eysenck 's model of personality, represents 
an individual's degree of "toughmindedness" and is orthogonal ly 
related to the dimensions of "Extraversion-Introversion" and 
"Neuroticism-stability". "Psychopathy" would, perhaps, have 
been a mor e appropriate term for t he personal ity characteristics 
descri bed by "P". 



between smoking and personality factors is unclear and 

confusing. This is yet another area where further inves

tigation is needed. 
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(iv) "Light" versus "Heavy" smoking (and the''Internal External" 
dimension. 

Another factor which may be regarded as a "non-specific" 

influence on treatment outcome is the individual's baseline 

rate of smoking. "Heavy" and "Light" smokers ( terms which are 

necessarily arbitrarily defined) are supposed, by a number of 

authors (Russell et al, 1974; Schachter, 1977) to smoke for 

different reasons and, therefore, to be different types of 

smokers. Closely related to this differentiation is the 

distinction between "internal" smokers (who smoke largely as a 

result of internal, physiological stimuli) and "external" 

smokers (who smoke in response to environmental cues). 

Schachter (1977) argued that nicotine regulation was the 

primary aim of heavy smokers, whereas the use of smoking for 

the regulation of emotional states induced by multiple sources 

applied to light-smokers (Leventhal and Cleary, 1980). In 

support of this, Herman (1974) had already found light smokers 

to be more responsive to external cues than were heavy smokers. 

However, Herman did find light smokers to tie responsive to 

changes in nicotine level; Leventhal and Cleary also make the 

point that many light-smokers have great difficulty in stopping 

smoking. 

Russell (1974) divided smokers' stated reasons for smoking into 

two major orthogonal dimensions, . which can be broadly described 

as pharmacological and socio-psychological. These two types may 



be related respectively, to the "heavy" or "internal" 

physiologically-dependent smokers and the "light" or 

"external" smokers, who are more influenced by the surroun

ding environment. 
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Experimental evidence support"ing this typology has been 

provided by Glad and Adesso ('1976). They · observed the 

behaviour of 140 subjects in a waiting room, where confederates 

of the experimenters either smoked or did not smoke. In the 

first condition, the subjects smoked more, and this effect was 

most marked in those individuals who smoked less than ten 

cigarettes a day. The study by Herman (1974) has already been 

mentioned. 

(v) Expectancy 

Theories regarding the role of expectancy in behavioural treat

ments of psychological problems are widely accepted (eg. Bandura, 

1976). However, few studies have been carried out which examine 

the influence of subjects' expectations, on their response to 

treatment f or cigarette smoking. 

Blittner, Goldberg aud Merbaum (1978) matched three groups of 

(18) subjects on baseline rat e of smoking, age and number of 

years smoking. Each group was administered what were purported 

to be "personality tests". The first group (labelled by 

Blittner et al the "cognitive self-control treatment set") were 

told that the results of their tests had indicated that "they 

had strong willpower and great potential t o control and conquer 

their desires and behaviour"(p.555 ) and that they were almost 

certain to be able to stop smoking (Thus a "self-control belief 

system" was established and reinforced). The second group did 



not receive such information. These two groups were then 

treated with a self-control package. The third group were 

put on a waiting-list. 

The "cognitive set" group were smoking at 10% of baseline by 

the end of treatment and 33%-at 14 month follow-up. In 

contrast, the self-control package alone groups rates were 
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32% and 65%,respectively, and the waiting-list control groups' 

rates were 93% and 92l/4. The groups' relative abstinence rates 

reflected these figures. 

Blittner et al concluded that manipulation of expectancy had 

exerted a positive-effect on treatment outcome. However, this 

study can be criticised from a methodological point of view, in 

that the expectancy manipulation was not carried out "blind" by 

the therapist (and so experimenter bias and expectation may have 

played a part in the obtaining of the results) and, further, in 

that only self-report measures were used to calculate rate and 

abstinence data. 

Despite these criticisms, and the fact t hat Weston (unpublished 

MSc disser.ta.tion, 1980) failed to confirm these findings, in a 

similar study using self-treatment manuals, expectancy would 

seem to play at least s ome part in smokers' response to treat

ment. It may well be that smokers who have a naturally high 

(rather than artificial ly increased) level of expectancy will 

benefit more from treatment than those who are pessimistic about 

their prospects. Once again, the conclusion is that further 

studies are required to examine this issue. 
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g) Conclusion 

As was stated at the outset, this review of the literature has 

been cursory. Detailed descriptions of experiments conducted in the 

field of smoking research have only occasionally been given, as a number 

of more comprehensive reviews already exist (Bernstein and McAlister, 

1976; Lichtenstein and Danaher, 1976; · Raw, 1978; Frederiksen and Simon, 

1979; Pechacek, 1979). The purpose has been to provide an overview of 

the work done to date, to delineate areas of research of especial current 

interest (viz. research on nicotine regulation) and to identify issues 

which warrant further investigation. 

This latter aim formed the basis for the rationale of the present 

study, in which a number of pertinent issues were examined in detai l in 

an attempt to further our knowledge in this important field of research. 

The rationale for this research endeavour will now be presented. 



2, RATIONALE 

It is clear from the foregoing review of the literature that, 

although rather more effective methods of treatment have recently been 

developed, tobacco smoking is still a behaviour which is exceptionally 

resistant to long-term modification. There is little doubt that the 

most effective psychological interventions are those which rely on the 

application of "packages" of treatment methods; it also seems likely 

that "multicomponent" packages, which include both self-control and 

therapist-administered techniques, will be superior in their effect

iveness to less comprehensive packages. However, no systematic invest

igations have been conducted, to date, which specifically examine the 

relative efficacy of comprehensive self-control packages as compared to 

multi-element packages. This is an important practical issue, as, were 

it to be found that a sophisticated, broadly based self-control package 

is as effective in modifying smoking behaviour as a rather more complex 

package, which includes therapist-administered techniques, implications 

would arise as to the cost-effectiveness of the latter approach and, 
• 

more specifically, with regard to the number of smokers who could be 

treated in a clinical setting. It is felt, however, that, in view of 

the tentative research findings to date, multicomponent packages hold 

more promise than any other psychological approach, as long as they are 

not over-complex (as was the case, for example, in the study by Lando 

(1978)). The present study acknowledges the statement by Bernstein and 

McAlister (1976) that "the multicomponent approach ••• would seem to 

warrant further and more rigorous evaluation" (p.97) and Frederiksen 

and Simon's more recent (1979) assertion that "the area of multi

element treatment packages requires a great deal of study" (p.536-537). 
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The primary aim of this study then, is to assess the relative efficacy 

of a carefully designed self-control treatment package, as compared 

with a multicomponent package, which includes therapist-administered 

treatment methods, but is otherwise identical in form. 

Where the decision was taken as to which individual elements 

should comprise the treatment packages used in this study, attention 

was paid to the sophisticated "behavioural contingency" model of smoking 

proposed by Frederiksen and Simon (1979). This model has been reviewed 

above (p.18). The packages to be employed thus address both overt and 

covert behaviours associated with smoking and also relate to concomitant 

environmental or situational events. Physiological processes are also 

taken into account, in that a method will be used which, it is hoped, 

will ameliorate the aversive effects of nicotine withdrawal (focussed 

relaxation training). As well as being consistent with this particular 

model of smoking behaviour, the treatment methods employed span the 

range of self-control techniques described above (p.76-83.) The 

"environmental planning" methods of stimulus control (hierarchical 

reduction and deprived response performance) and contingency contracting 

("social" contracting and "therapeutic" contracting) are utilized; 

the "behavioural programming" method of self-punishment (monetary 

deprivation) is used; and the cognitive-control technique of coverant

control is employed. The two "therapist administered" methods which, 

it is believed, are likely to add to the effectiveness of a simple 

self-control package, are an imaginal aversive procedure (covert

sensitization, a technique which, according to Lichtenstein & Danaher 

(1976), "•••••• deserves additional empirical study" (p.105)), and a 

relaxation procedure designed to help with the unpleasant symptoms of 
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nicotine withdrawal (focussed relaxation training). It is felt, 

therefore, that the treatment packages used in this study are soundly 

based, from a theoretical view-point, at the same time as deserving 

empirical evaluation. 

A further issue, which the present study addresses, and one 

which the author considers to be of paramount importance from both a 

clinical and a theoretical perspective, is that of controlled, or 

reduced, smoking as a treatment goal, in contrast to the goal of 

complete abstinence from smoking. Although it may be argued that the 

occurrence of nicotine regulation invalidates the former goal, it is 

far from clear that smokers who reduce their rate of smoking will 

compensate by changing their smoking topography and therefore be at 

equal risk, from a health perspective, as formerly. It was concluded 

above, after a discussion of the research on nicotine regulation, that 

"there is not yet sufficient evidence available to preclude treatment 

efforts which aim to establish a lower level of smoking ••••• " (p.35) 

and, later, that"•••• controlled smoking•••• would seem to be a 

viable alternative goal, worthy of investigation" (p.93). In view of 

this, taking into account the fact that many smokers attempting to 

abstain reach a "stuck-point" (Foxx and Brown, 1979) and recognizing 

that a number of studies have provided support for the viability of 

reduced smoking as an alternative goal (see pages 94-96, above), the 

present author feels it worthwhile investigating the ability of the 

treatment packages to be utilized in this study to bring about a 

permanently reduced level of smoking in subjects, as well as assessing 

their efficacy in effecting total abstinence. 
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Little research has taken place regarding the concept of 

"light" versus "heavy" smoking. In the preceding review, this 

dimension was related to the "internal-external" smoking dimension; 

to re-iterate, it has been suggested that "heavy" smokers smoke in 

response to internal, physiological stimuli, whereas "light" smokers 

respond more to environmental, or external, cues. (Russell et al, 

1974; Schachter, 1977). Thus, it would follow that "heavy", "internal" 

smokers are, perhaps, more addicted to nicotine than their "light" 

smoking counterparts and would therefore respond less well to a 

primarily psychologically oriented treatment programme. Leventhal 

and Cleary (1980) did comment, however, that many light-smokers have 

great difficulty in stopping. This, then, is an issue which, it is 

felt, warrants empirical study, hence its inclusion in the present 

investigation. 
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A final note with respect to the treatment rationale of this study: 

one of the clearest conclusions emerging from research in this fi eld is 

that short-term changes in smoking behaviour are relatively easy to 

bring about, but that the long-term maintenance of non-smoking or 

reduced smoking is a far more elusive target. The majority of the 

techniques comprising the treatment packages in this study are included 

because, it is believed, they lend themselves to long-term usage or 

permanent application. The maintenance of behaviour change is the 

primary aim of treatment in this study. 
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3. MEn'H0D 

a) Experimental Design 

The three variables investigated in this experiment, to retierate, 

were (i) a self-control treatment package versus this same package, 

combined with therapist-administered treatment techniques, (ii) abstin

ence versus reduction in smoking rate ('i.e., 100}6 versus 75% reduction) 

and (iii) "heavy" versus "light" smoking (see below for definitions). 

These variables were examined using a three-way factorial design, 

as illustrated in Fig. 3.1. 

Self-control package Self-control package 
plus 

therapist-ad.minis-
tered techniques. 

GRP.1 GRP.5 GRP.9 
100)6 reduction 

Control Heavy 
Group GRP.2 GRP.6 (Heavy) 75% reduction 

I 100% reduction 
GRP.3 GRP. 7 GRP.10 

Light Control 
Group GRP.4 GRP.8 (Light) 75% reduction 

Table,. 3.1. - The Experimental Design 

For the purposes of conciseness, clarity and _convenience, groups 

will generally be referred to, in the following sections, by number. Thus, 

restating this design using group numbers as the primary descriptor:

Treatment Group 1 

Received the self-control (SC) package, were heavy smokers (H) and aimed 

at total abstinence from smoking (100)b). (SC/H/100) 



Treatment Group 2 

Received the self-control package, were heavy smokers and aimed at 

reducing their rate of smoking by 75% ( SC/H/75 ). 

Treatment Group 3 

Received the self-control package, were light smokers (L) and aimed 

at total abstinence. ( SC/L/100 ). 

Treatment Group 4 

Received the self-control package, were light smokers and aimed at 

75% reduction. ( SC/L/75 ). 

Treatment Group 5 
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Received the self-control package plus therapist-administered techniques 

(SC+), were heavy smokers and aimed at total abstinence (SC+/H/100 ). 

Treatment Group 6 

Received the self-control package plus therapist-administered techniques, 

were heavy smokers and aimed at 75% reduction ( SC+/H/75 ). 

Treatment Group 7 

Received the self-control package plus therapist administered techniques~ 

were light smokers and aimed at total abstinence (SC+/L/100 ). 

Treatment Group 8 

Received the self-control package plus therapist-administered techniques, 

were light smokers and aimed at 75% reduction (SC+/L/75 ). 

Control Group 1 

Were heavy smokers (C/H). 

Control Group 2 

Were light smokers (C/L). 

In summary, using the above abbreviations, this information is 

presented in condensed form in Table 3.2. 
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-GROUP DESCRIP.rION KEY 

1 sc/H/100 C = control group 

2 sc/H/75 . SC = self-control package 

3 sc/L/100 SC+ = self-control package plus 
therapist administered 

4 sc/L/75 techniques. 

5 SC+/H/100 H = heavy smokers 

6 SC+/H/75 L = light smokers 

1 SC+/L/100 100 = total abstinence target 

8 sc+/L/75 75 = 75% reduction target 

CONTROL 1 CH 

CONTROL 2 CL 

Table 3.2 - Group Descriptions 

b) Subject recruitment and selection 

An article was published in a local newspaper, describing the service 

to be offered by the Clinical Psychology Department at Birch Hill Hospital, 

Rochdale, designed to help people stop or reduce their cigarette smoking. 

Almost 500 enquiries were received in response to this article and 

all respondents were forwarded a two-part questionnaire, being told that, 

upon their returning this questionnaire, their names would be placed on 

a waiting list for treatment and they would be contacted in due course. 

Form A of this questionnaire provided personal data and information 

concerning the individual's smoking history and aspects of smoking 

behaviour. Form B, the second part, was designed to yield a rough 

measure of the individual's motivation to stop/reduce smoking (see bel ow). 
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Three hundred and ten correctly completed questionnaires were 

returned (a return rate of approximately 60',lb). As this sample was of 

substantial size, the opportunity was taken to conduct a demographic 

survey, the results of which are presented in Appendix I of this thesis, 

along with a copy of the questionnaire. (My thanks are due to Dr. 

Martin Raw, for permission to use his ARi Smoking Questionnaire as the 

basis for the one employed in this experiment). 

Questionnaires were numbered, consecutively, as they were returned, 

and subjects were allocated to treatment and control groups by using 

random-number tables. (Subjects were asked to indicate, on their 

questionnaires, whether they wished to abstain from smoking or to 

reduce their rate of smoking. A preponderance of hopeful "abstainers" 

was evident, so, when subjects were being allocated to groups, those 

whose stated target was contrary to the design of that particular group 

were returned to the "pool" and further subjects randomly selected, until 

the required number was obtained). 

Eight subjects were allocated to each group. This was felt to be 

the optimum number of subjects per group, as any less would cause 

problems with respect to statistical analysis, in the event of more 

than minimal subject attrition, and any more would introduce an element 

of cumbersomeness into the data-collection procedure .and group treatment, 

per se. (In the event, an unexpectedly high rate of subject attrition 

occurred and, in retrospect, a higher "n" per group would have been 

more appropriate; please see the Discussion for an elaboration of this 

point). Thus a total of sixty-four subjects commenced treatment, and a 

further sixteen subjects acted as controls. 

In view of the fact that one variable under investigation was the 

response of "heavy" and "light" smokers to treatment, it was necessary 



to obtain baseline-rate data on subjects, before allocating them to a 

"heavy" or "light" (but otherwise identical) group (see below); in 

this one respect then, random allocation to groups was not appropriate. 

During the period between pre-treatment assessment and the 

commencement of therapy, in the case of- five of the eight treatment 

groups, two subjects dropped-out (failing to attend for the first group 

treatment session). As it was not possible to replace these subjects 

at this time, thus restoring the original number in the group, it was 

decided to randomly eliminate two subjects from the three remaining 

experimental groups, in order to equalise the groups and therefore 

facilitate statistical analysis. The control groups were also 

comparibly reduced in size. (The eliminated subjects were offered 

individual treatment, independently of this research study). Thus, 

a final "N" of forty-eight subjects was used in the study, with twelve 

additional control subj ects. 

The pre-treatment characteristics of the total subject group are 

presented at the beginning of the Results section. 

c) Therapists and location of therapy and assessment 

The author (at that time holding the post of Senior Clinical 

Psychologist with Rochdale Health Authority) conducted all group

treatment sessions. These were held in the evenings at the main 

Psychology Department and had a duration of 1½ hours. 

Initial individual treatment sessions were conducted by the 

author in all cases; subsequently, a proportion of individuals were 

treated by the author's assistant, a trained nurse-therapist, because 

of time constraint s . This was not a confounding factor in treatment, 

as individual sessions were standardized, being recorded on audio-tape 

by the author. 
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Assessment sessions were conducted at Rochdale Infirmary, where 

blood-sampling and weighing facilities were available. Lung-function 

assessment was conducted by appointments arranged with the technician, 

these appointments taking place over a period of up to five days 

following the assessment session, per se. All assessment sessions 

were held in the evening (to maximise ·attendance); defaulters were, 

when necessary, seen individually, during the daytime, as soon as 

possihle after the assessment-date. 

d) Assessment 

(i) Schedule 

Experimental subj ects were assessed at six points in time :-
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(a) Pre-treatment (ten days before the commencement of treatment). 

(b) Mid-treatment (three weeks after the commencement of treatment). 

(c) Post-treatment (ten days after the final treatment session). 

(d) 3-month follow-up. 

(e) 6-month follow-up. 

(f)12-month follow-up. 

Control groups were assessed at two points in time, these being 

(a) Pre-treatment equivalent 

and (b) Post-treatment equivalent (8 weeks later) 

(The assessment and treatment schedule is tabulated in detail in 

Appendix II). 

(ii) Measures and rationale 

The measures used in this experiment may be conveniently classified 

under these headings :-

a) Self-report measures 

b) Physiological measures 

and c) Personality measures 

The specific measures used are presented in Table 3.3 and described 

below. 



SELF-REPORT MEASURES PHYSIOLOGICAL MEASURES 

Smoking rate (and tar 
and nicotine intake Serum thiocyanate 
estimates). (SCN) 

"Degree of use" and 
"Degree of benefit" Gross Body 'Weight 
ratings - weekly and 
overall. 

Situational anxiety Respiratory-
functioning: ratings 
(i) Forced Expiratory 

Craving intensity Volume (FEV) 
(ii) Forced Vital ratings 

Capacity (FVC) 

"Internal" vs. 
~iii) FEV/FVC Ratio 
iv) CO Transfer 

"External" smoking. Factor 

Expectancy rating 

Motivation score 

Table 3.3 - Assessment Measures 

a) Self-Report Measures 

(i) Smoking Rate 

PERSONALITY 

Eysenck 
Personality 
Questionnaire 

(EPQ) 

Symptom Check 
List (set) 90 
Questionnaire 

Cattell 16 P.F. 
Questionnaire 

This was considered to be the primary outcome measure of this 

experiment (given its validation by serum thiocyanate measurement). 

As abstinence from smoking was not always the goal of treatment (see 

experimental design) abstinence rate was not the outcome measure of 

choice. Although, as discussed earlier in the review of the literature 

(see page 36), rate data is rather more susceptible to the reactivity 

effects of self-monitoring than is abstinence data (Kazdin, 1974) and 

abstinence is more easily detected biochemically, more powerful 

statistical analyses may be used with rate data. Abstinence is a less 

sensitive indicator of differential treatment effects. The present 

author regards rate as a superior and more meaningful measurement but 
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fully agrees with Colletti and Stern (1980) that, wherever possible, 

both abstinence and rate data should be reported; this practice will 

be adopted, where appropriate, in this study. Daily ta.i- and nicotine 

intake levels were computed directly from self-reported daily smoking 

rate, using current H.D.U.K. tables. (The questionable validity of 

such unobjective estimates is fully recognized by the author and this 

issue is addressed in the Discussion). 

( ii) "Use" and "Benefit" ratings 

All subjects were required to rate, on a five-point scale, the 

degree to which they had used each method of treatment (i.e. each 

component of the treatment package), over the previous week. It was 

hoped that such "use" ratings provided a measure of subjects' adherence 

to therapeutic instructions, but it is recognized that this measure 

lacked objectivity and could not oe reliably corroborated; the only 

way of doing so would have been to employ observers in the subj ects' 

environment and this was not practical. It was, on the whole, however, 

felt that subjects' responses on the rating scales were honest and 

therefore relatively reliable. 
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In addition, subjects were asked to indicate, again on a five

point scal e, the degree of benefit obtained from the use of each tech

nique, over the previous week (i.e. the extent to whi~h that particular 

method had helped to reduce the rate of smoking). Subjects were also 

required to indicate, on a finer, 10-point scale, the benefit obtained 

from treatment over the previous week, at each meeting. Overall benefit 

ratings were taken at all assessment sessions (excluding the first). 

(Copies of the rating-scales used are incluaed in Appendix III). 

(iii) Situational anxi ety ratings 

During baseline and all subsequent assessments, subjects were 



required to indicate, on a five-point scale, their level of anxiety 

immediately before lighting each cigarette. This was done over a 

period of ten days and it was thus possible to compute a "mean 

anxiety rating" for each period of assessment, for each subject (see 

Daily Record Card, Appendix III). It was believed that an "inverted U" 

shaped change over time would be apparent in the anxiety ratings of 

successful subjects and that certain conclusions relating to future 

research in this field may be drawn. 

(iv) Craving intensity ratings 

These ratings were obtained in precisely the same way as the 

situational anxiety ratings (see (iii) above). Again, a five-point 

scale was used(see Daily Record Card, Appendix III), and an "inverted U" 

shaped pattern was predicted. 

(v) "Internal" versus "External" smoking 
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Subjects were asked to indicate whether cigarettes smoked through

out the ten day assessment periods were in response to internal or 

external stimuli. These terms were clearly defined for subjects. 

(See Daily Record Card, Appendix III). It was expected that "light" 

smokers would indicate more "external" cigarettes and that "heavy" 

smokers would smoke more as a result of internal stimuli; further, it was 

believed that smoking would become more "internal", as rate was reduced, 

and that important information with regard to future research may be 

obtained, if this proved to be the case. 

(vi) "Expectancy" ratings 

All subjects indicated, prior to treatment (but following the 

standardized introductory talk - see "procedure"), their level of 

"expectancy", on a 10-point rating scale. This rating was considered 



to reflect how much benefit each subject expected to receive from the 

treatment programme (see Appendix III). In view of previous, but 

tentative, research findings, it was felt that a high level of 

expectancy would be related to successful response to treatment 

(Blittner, Goldberg and Merbaum, 1978). 

(vii) "Motivation" scores 

A score which was considered to reflect each subject's motivation 

to stop/reduce smoking was obtained, prior to treatment, by analyzing 

responses to the self-statements and questions presented in Form B of 

the questionnaire which was completed by all subjects, when responding 

to the offer of treatment (see "Subject recruitment and selection", 

above). This questionnaire is reproduced, in full, in Appendix I, but 

the motivation-related items are further reproduced in Appendix I. 

The author's considered opinion, and that of his colleagues, was used 

in ascribing weights to the alternative responses available for each 

item and these weights are indicated on the form in this Appendix. 
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(As the "Motivation Score" was intended only to be a rough assessment 

and was considered to be an ancillary measure of purely incidental and 

anecdotal interest (at least in the present study), no attempt vas made 

to validate the questionnaire or to assess its reliability. This matter 

will be discussed at a later point in this thesis). 

(As with Form A of the questionnaire, my thanks are due to Dr. 

Martin Rav for permission to use his materials as the basis for part of 

the "Motivation" questionnaire). 

b) Physiological Measures 

(i) Serum Thiocyanate (SCN-) 

This "molecular" measure was used as an objective check of 

aubjects' self-reported rate of smoking. As blood SCN- levels have 



been found to reliably distinguish smokers from non-smokers (Butts, 

Kuehnemann and Widdowson, 1974; Vogt, 1977) and as blood-sample 

analysis is relatively easy, compared to saliva or urine analysis, 

this was considered to be the SCN- measure of choice. (These alter

native sampling methods, as mentioned earlier - p.48 - are, moreover, 

prone to contamination by the consumption of certain foods). From a 

broader perspective, SCN measurement was felt to be preferable to 

carbon-monoxide (co) or carboxyhaemoglobin (COHb) measurement, as the 

half-life of these latter substances is far shorter than that of SCN-, 

thus increasing the probability of obtaining "false-negatives" ( i.e. 

smokers who appear to be abstinent or smoking at a significantly lower 

level) when assessing subjects, (Deneen et al, 1967). 

(ii) Gross Body Weight 

As discussed in the review of the literature (p.48-52), gross 

body weight has been found to reliably correlate with smoking 
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behaviour and, moreover, to be influenced by changes in smoking behaviour; 

more specifically, reduced smoking has been identified with increased 

weight (e.g. B;o~ek and Keys, 1957; Glauser et al, 1970; Gorden et al, 

1975; Blitzer, Rimm and Giefer, 1971). It was decided to use this 

particular "molar" measure, then, as a secondary physiological check on 

self-report (SCN~ being the primary measure), but also because the 

weight-gain phenomenon continues to be one of interest, in its own 

right. This phenomenon and the findings of this study will be covered 

at some length in the Discussion. 

(iii) Respiratory Functioning 

As in the case of body weight, lung-functioning has been shown 

to correlate with cigarette smoking and, specifically, to improve with 

reduced or estimated smoking (e.g. McCarthy, Cra~ and Cherniak, 1976; 



Paxton and Scott, 1981). Apart from providing a further, objective 

check on self-reports, this additional molar measure was used, in this 

study, because of the clear association between improved respiratory 

functioning and improved physical health (e.g. U.S.D.H.E.w., 1979) and, 

therefore, the measure's inherent meaningfulness as an indication of 

the subjects' having benefitted from ·treatment. 

Four separate lung-function measures were, in fact, used. These 

were a) FEV, (Forced Expiratory Volume••• the volume of air which can 

be expelled from the lungs in the first second of exhalation, after 

inhaling fully) b) FVC (Forced Vital Capacity••• the volume of air 

which can be contained in the lungs, at full inhalation) c) FEV/FVC 

(the ratio between a) and b)) and, d) T.F. (Carbon monoxide transfer 

factor••• the rate at which carbon monoxide combines with haemoglobin, 

in the alveolar capillaries, to produce carboxyhaemoglobin (COHb), 
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this being an index of the diffusing capacity of the alveolar capillary 

membrane). The first three of these measures were obtained using a 

Wet Spirometer, similar to the Vitalograph Spirometer described by Drew 

and Hughes (1969) and the last by a standard infra-red CO analyzer, 

using the Single Breath technique. 

c) Personality Measures 

As vas concluded in an earlier section, regarding the non

specific factor of "personality" in smoking-cessation research, "the 

relationship between smoking and personality factors is unclear and 

confusing. This is ... (an) area where further investigation is needed" 

(p.101-102). 

It was decided to administer, at each assessment point, a battery 

of personality questionnaires, in the hope that, firstly, certain 

personality characteristics would be found to predict a positive 



response to treatment (or othervise) and, secondly, that certain 

changes over time may be apparent in certain "personality" character

istics (or, more accurately, characteristic patterns of behaviour) as 

a result of modified smoking behaviour. As so many conflicting results 

have been obtained by-past studies, no firm hypotheses were forwarded, 

as to what findings may emerge. 

The specific measures used were :-

(i) The Eysenck Personality Questionnaire (EPQ) (Eysenck and 

Eysenck, 1975), which yields scores on the dimensions of 

Extraversion-Introversion, Neuroticism and "Psychoticism" and 

also provides a "Lie" score. 

(ii) The Symptom Check List (SCL) 90 (Derogatis, Lipman and 

Covi, 1973) a prototype of the SCL-90-R (Derogatis, 1975). 

This questionnaire yields symptom scores on nine scales (somatic 

anxiety, obsessive compulsiveness, general anxiety, depression, 

interpersonal sensitivity, phobic anxiety, hostility, paranoid 

ideation and psychoticism) and also provides a general index of 

emotional disturbance (General Symptomatic Index). 

(iii) Cattell's 16PF (16 Personality Factor) Questionnaire 

(!PAT, 1970) (1979 form), which yields scores on 16 personality 

dimensions (see Appendix III), including intelligence (Factor B), 

self-sufficiency (Factor Q2) and level of tension (anxiety) 

(Factor Q
4
). 

e) Treatment Techniques 

(i) The Self Control Package 
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As stated in the Review of the Literature (p.76), Lichtenstein 

and Danaher (1976) identified three types of self-control 

strategies: environmental planning, behavi oural programming and 

cognitive control. The self-control treatment package used in 



this study was comprised, in an effort to be comprehensive, of 

methods relating to each of these strategies. These methods are 

listed in Table 3:4 and are described below. 

Further, an effort was made to achieve consistency between 

the methods employed and the "behavioural contingency" model of 

smoking, proposed by Frederiksen and Simon (1979); this model 

has been discussed in detail (p.18-21). Figure 3:1 shows how 

the techniques utilized relate to this model (along with the 

"therapist-administered" techniques used in the more elaborate, 

multicomponent package). 

ENVIRONMENTAL BEHAVIOURAL COGNITIVE 
PLANNING PROGRAMMING CONTROL 

Hierarchical Self-punishment Coverant 
reduction (Monetary control 

Deprived deprivation) 

response 
performance 

Contingency 
contracting 
("Social" plus 
"Therapeutic") 

Table 3:4 

Self-Control Treatment Methods and their relation to different 
types of Self-Control Strategies 

It can be seen from Figure 3:1 that the self-control package 

addressee not only the smoking event itself, but also its ante

cedents and consequences, at an overt and covert behavioural 

level. (The more comprehensive package also deals, it will be 

noted, with the physiological antecedent of tension/anxiety/ 

craving, as well as adding a further cognitive technique). 
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BEHAVIOUR 

OVERT 

COVERT 

PHYSIO
LOGICAL 

ANTECEDENTS 

Hierarchical 
Reduction 

Coverant 
Control 

Covert sen-
sitization* 

Focussed 
Relaxation 
Training* 

SMOKING EVENT 

Deprived 
Response 
Performance 

Figure 3: 1 

CONSE'i;UENCES 

Monetary 
Deprivation. 

Contingency-
contracting 
("Social" plus 
"Therapeutic") 

(Coverant 
Control) 

-

Relationship of treatment methods used to the 
"behavioural contingency" model of smoking 
(Frederiksen and Simon, 1979). 

(Methods with an asterisk are "therapist-administered") 

The individual self-control methods used were:

a) Hierarchical Reduction 
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Support for this method, as part of a package treatment, was 

found by Brockway et al (1977) and, to some extent, by Gutmann and 

Marston (1967). The technique entails the individual's eliminating 

smoking in a systematic fashion, in situations where smoking is a high

probability behaviour. Thus, the associational bonds which have 

developed, over time, between certain environmental stimuli or events 

and the response of smoking, are weakened. It was believed that the 
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elimination of smoking in "hard" situations before "easy" would 

maximise the effectiveness of this method of self-control, as, in the 

early stages of the treatment programme, subjects' ability to reduce 

their smoking rate was expected to be higher than in the later, more 

stressful stages. (Hills (1983) has ·since provided evidence supporting 

this particular way of implementing hierarchical reduction as a 

therapeutic technique). A five-step hierarchy was employed, the details 

of which are described in "Procedure", below. 

b) Deprived Response Performance 

This method requires smoking behaviour to be limited to 

situations which are devoid of inherently stimulating properties, being 

analagous to the "time-out (from positive reinforcement)" procedure 

often used in other fields of behaviour modification (e.g. Blackham and 

Silberman, 1975). Smoking thus comes to be associated with the removal 

of positive, reinforcing environmental stimuli and becomes, in effect, 

a behaviour which is thereby punished. As with the method of Hier

archical Reduction, Deprived Response Performance was utilized in an 

additive fashion in this experiment, the circumstances under which 

smoking was permitted becoming increasingly limited and free from 

positive stimulation, as the treatment programme progressed. Again, 

the implementation of this technique (which has fot1;Ild some support in 

the literature (Greenberg and Altman, 1976) is described, in detail, 

under "Procedure". 

c) Contingency Contracting 

Some support has been found for the usefulness of this technique 

(see Review of the Literature - p.79). Two types of contracting were 

used in this experiment. First, whereby subjects were required to sign 



a written contract with the therapist, at the initial assessment 

session, undertaking to attend all assessment and treatment sessions 

and to comply with all instructions given during treatment, "to the 

best of their ability". The commitment, on the part of the therapist, 

was to offer what was believed to be an effective treatment programme 

designed to help the individual attain the desired smoking target. 
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Secondly, "social contracting" required each subject to make 

explicit to friends, relatives and working associates that the intention 

was to reduce smoking over the coming five weeks (six treatment 

sessions), with the aim of either attaining total abstinence or reduced 

smoking (whichever was the individual case) at the end of this period. 

The essence of these contracting techniques is that negative 

consequences are contingent on failure to work towards and to achieve 

the behavioural target set; in the case of the therapeutic contract, 

the negative consequences would be the termination of therapy and/or · 

the disapproval of the therapist; in the case of the social contract, 

embarrassment, shame, peer disapproval, and other aversive consequences 

would be the outcome. 

(A copy of the "therapeutic contract" is included in Appendill III). 

d) Monetary Deprivation 

This method is firmly based on the operant learning principle 

that, if a behaviour is consistently punished, that behaviour will, 

over time, decrease in its frequency/strength. Thus subjects in this 

study were required to "fine" themselves a pre-determined amount of 

money, upon smoking each cigarette. The "severity" of the fines 

increased from week to week, so this technique was designed to become 

increasingly powerful as the treatment programme progressed. The money 

accumulated by individuals was, at the end of each week, donated to a 



charity of their choice.* 

this technique. 

Axelrod et al (1974) found support for 

e) Coverant (covert operant) control 
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This cognitive behavioural technique (based on Premack's 

differential probability hypothesis - Premack (1965) - and initially 

described by Homme (1965)) aimed at reducing the frequency of subjects' 

smoking behaviour essentially by modifying their attitude towards 

smoking. The method involves the identification of (cognitive) 

behaviours which are incompatible with the response of smoking, and the 

systematic strengthening of these behaviours, by making high-probability 

behaviours contingent on their occurrence. More specifically, subjects 

were required to use one of a number of pre-determined "anti-smoking" 

coverants (ideas perceived as aversive in relation ·to smoking) in 

response to the urge to smoke, and to immediately follow this with a 

"pro-non-smoking" coverant (a positive idea related to not smoking); 

given that the desire to smoke was resisted, these cognitions were then 

to be positively reinforced by a positive self-statement (such as "I am 

controlling my smoking well", "I am succeeding with this", etc.), this 

being a high probability behaviour (increasing in probability as control 

was achieved) and therefore a suitable reinforcer. Coverant statements 

were determined by the subjects, not by the experi~enter, and were 

individualized. Figure 3.2 illustrates the coverant control procedure. 

The successful use of coverant control, as a package component, has 

been reported by Tooley and Pratt (1967) and Keutzer (1968). 

* It is appreciated that donating this money to a chosen charity would 
detract from the aversiveness of this technique; however, it was felt 
to be unethical to instruct subjects to give the money to a charity or 
organization towards which they felt some antipathy. The fining · 
procedure was nevertheless reported as having aversive properties. 
(see Watson & Th~rp, 1972). 



Smoking stimulus/ 
urge to smoke 

Anti-smoking 
~ Coverant 

Pro-non-
➔ smoking 

coverant 

Figure 3.2 

High probability 
➔ behaviour (positive 

self-statement) 

The technique of coverant control 

(ii) Therapist Administered Techniques 

a) Covert Sensitization 

This is a cognitive, aversive behaviour modification technique, 

pioneered by Cautela (Cautela, 1967, 1970, 1971). It entails the 
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imaginal pairing of a noxious stimulus with "approach" behaviours and 

the pairing of a pleasant stimulus, again imaginally, with•avoidance 

behaviours. Support for covert sensitization in the modification of 

cigarette smoking has been equivocal (positive findings, for example, 

being reported by Wagner and Bragg (1970), Sachs, Bean and Morrow (1970) 

and Sipich, Russell and Tobias (1974), but little support being provided 

by Weiss (1974) or by Wisocki and Rooney (1974)). Lichtenstein and 

Danaher (1976) remarked, however, that "(although the support for covert 

sensitization) appears to be relatively weak ••• the economy and 

portability of the procedure suggest ••• that it deserves additional 

empirical study" (p.104-105). More recently, Frederiksen and Simon 

(1979) suggested that covert sensitization combined with other procedures, 

in a package, may yield more favourable results; hence the method~ use 

in this study. 

This technique was employed here by seeing subjects individually 

for weekly sessions, the first session being conducted by the experimenter, 

and subsequent sessions using tape recorded instructions, thus ensuring 

a standardized treatment format. The "noxiousness" of the aversive 



imagery was increased gradually until the third treatment session and 

was then maintained at this level throughout the i,est of treatment. 

It was felt that, in this way, the subjects' repetoire of techniques 

to use would be strengthened as treatment progressed and also that 

this cumulative approach would obviate subjects' satiation to the 

noxious stimulus presented. A transcript of the covert-sensitization 

procedure used is reproduced in Appendix IV. 

b) Focussed Relaxation Training 

This method was used by Ravensborg (1976) with reported success. 
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It was expected that withdrawal from cigarettes would result in an 

increased level of physiological arousal in subjects (anxiety); a 

method of relaxation designed to reduce muscular tension was, therefore, 

believed to be of potential benefit. The technique can be compared to 

that of Autogenic Relaxation (Schultz, 1959), but differs in that 

subjects are required to focus specifically on those areas where tension 

is perceived, as a result of craving for tobacco. 

In the present experiment, this technique was used in combination 

with Progressive Muscular Relaxation (Jacobson, 1938). The initial 

session (this and all subsequent sessions were conducted individually) 

entailed the experimenter's instructing the subjects verbally on how to 

proceed; later sessions, as was the case with covert sensitization, 

employed tape-recorded instruction, to ensure standardized presentation. 

(A transcript of the relaxation procedure is reproduced in Appendix IV). 

It was concluded, at the end of the Rationale for this study, that 

the long-term modification of smoking was the primary aim of treatment 

and that, with this in mind, many of the self-control package elements 

used were intended to be applicable after the desired target had been 



attained. Thus, not only were subjects encouraged to use the methods 

continually during treatment, but they were also advised to continue 
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to employ them afterwards, where ap propriate. The same applied to the 

"therapist-administered" techniques, in that it was hoped that, as a 

result of practice - subjects were asked to use these two methods daily, 

between treatment sessions, and were · given written aids for this 

purpose (see Appendix IV) - the methods could easily be utilized after 

the formal conclusion of treatment. 

f) Procedure 

Eight treatment groups comprised this experiment. In order to 

examine the differential responses of heavy and light smokers to 

treatment, groups were run concurrently, two at a time, these groups 

being identical in form (i.e. receiving the same treatment package and 

having the same treatment goal) but differing in their baseline rates 

of smoking. 

Thus sixteen randomly selected {see section b), above) subjects 

attended for pre-treatment assessment. The experimenter presented a 

half-hour standardized talk to this group, based on handouts giving 

an overview and a cursory description of the treatment programme and 

its aims. {See Appendix III). Opportunity was then offered for questions 

to be asked, concerning treatment and assessment. _Subjects then gave 

blood samples, were weighed, and individual appointments were arranged, 

for some convenient time over the following few days, for respiratory 

functioning measurement. The personality questionnaires were completed 

during this session, as were the "expectancy" ratings. Subjects were 

then seen, individually, by the experimenter and were each given a set 

of daily record cards (see Appendix III), to be filled in over the next 

ten days and returned then in a stamped addressed envelope to the 



experimenter. These record cards were explained in detail and further 

opportunity was given for any questions to be asked about the treatment 

programme. Subjects were urged to attempt to smoke at their usual rate, 

whilst keeping the record cards; thus it was hoped that the reactivity 

effects of self-monitoring would be avoided, or, at least, minimized. 

Subjects read and signed the "Therapeutic Contract" document (see 

Appendix III). 

Addresses and telephone numbers having been obtained, subjects 

were told that they would be asked to attend for the first group 

treatment session in approximately twelve days time. 

Once the record cards had been returned by all sixteen subjects, 

this group was divided into two groups of eight, according to baseline 

smoking frequency (the eight heaviest smokers comprising one group and 

the eight lightest the other). Subjects were then contacted and asked 

to attend on either that or the following evening. 

(i) Group Treatment. At the first group session, subjects (by then, 
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six per group - see section b), above) were asked to complete the 

"hierarchy" and "covert statements" lists (for use with the Hierarchical 

Reduction and Coverant Control treatment techniques, respectively); the 

elements used here were chosen by each individual subject, with non

directive guidance being given, if necessary, by th~ experimenter. All 

self-control techniques were introduced at this stage: coverant control 

and "social-contracting" were used to their full extent from this first 

session onwards; hierarchical reduction, deprived response performance 

and monetary deprivation were commenced at their first level. 

At subsequent group meetings, the level of these latter three 

techniques was increased, as described in "Treatment Techniques" 

(section e), above), and as detailed in Table 3.5, below. 



WEEK Social Contracting Coverant Hierarchical Deprived Response 
and Therapeutic Control Reduction Performance 
Contracting 

1 constant constant Eliminate first No smoking whilst 
("hardest") watching T.V., 
hierarchy i tern .. reading, listening 

to radio, records. 

2 constant constant Eliminate sec- As above, plus: no 
ond hierarchy smoking in company 
item of other people 

3 constant constant Eliminate third As above, plus: 
hierarchy item smoking limited to 

one chosen room (at 
work and at home. 

4 constant constant Eliminate fourth As above, plus: 
hierarchy item smoking must be 

limited to the W.C. 
(at work & at home) 

5 constant constant Eliminate fifth As above, plus: 
hierarchy item smoking limited to 

standing up in the 
w.c. (at work and 
at home) 

6 constant constant Continue as Continue as fifth 
fifth week week 

Table hl 
We~k_ly phases of self-control treatment 

Monetary Deprivation 

Fine of 1p per cig-
arette smoked 

Fine of 3p per 
cigarette smoked 

Fine of 5P per 
cigarette smoked 

Fine of 7P per 
cigarette smoked 

Fine of 10p per 
cigarette smoked 

. 

Continue as fifth 
week 

..... 
l..>4 
N 
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Group meetings always followed the same format. Sessions 

commenced with subjects completing the weekly "use" and "benefit" 

ratings and the ratings of benefit obtained, generally, since the 

preceding meeting. Each subject then informed the group of the progress 

made over the previous week, with specific reference to the treatment 

techniques being used. Any difficulties experienced in following 

instructions were discussed and further advice and guidance was given, 

when necessary, by the therapist. Successful reduction of smoking 

and/or adherence to therapeutic instructions was positively reinforced 

(socially) by the therapist and similar reinforcement was encouraged 

to be directed towards the individual in question, by other group 

members. 

Therapeutic instructions were repeated, after this feedback phase 

of treatment, and new instructions given accordingly (i.e. appropriate 

to the next "level" of self-control). All instructions were reinforced 

by providing subjects with weekly handouts, detailing their exact 

programme for the coming week.(See Appendix III). Group sessions lasted 

between 1½ and 2 hours. 

(ii) Individual Treatment. Each subject was seen individually, during 

the daytime when possible, but during the evening if not, once a week. 

Those subjects using all treatment methods, (i.e. including the 

"therapist-administered" techniques) spent this one-hour session 

receiving direct instruction and training in the use of covert-sensi

tization and focussed relaxation. As described in section e), above, 

after the first, introductory session, tape-recorded instruction was 

utilized, in order to ensure standardized presentation of instructions. 

(As with the group treatment self-control methods, supplementary hand

outs were used to reinforce the use of these techniques). The 



remaining 15/20 minutes of the individual treatment session was spent 

in allowing the subject to report on his/her progress in treatment, 

but an effort was made, on the part of the experimenter, to be non

directive and as passive as possible, during this period of discussion. 

N.B. In order to control for the amount of time spent receiving 

treatment by each subject, those subjects not using the therapist

administered methods were also seen, individually, once a week, for 

a one-hour session. This period was spent discussing the subject's 

progress but, again, the experimenter took care to be non-directive 
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and to be passive, as far as this was possible. When appropriate, the 

subject was encouraged to talk about his/her smoking history and 

experiences, discussing these issues being seen as unrelated to response 

to treatment or treatment outcome. 

At the end of the five week treatment period (which was comprised 

of six group and six individual treatment sessions for all subjects), 

subjects were instructed to attempt to adhere to their individual target 

levels of smoking. In the case of those subjects reducing their smoking 

rate by 100%, this target was zero. In the case of those aiming at 

reduced (controlled) smoking, the target was 25% of their pre-treatment 

rate; this post-treatment rate differed, of course, between subjects, 

as did their pre-treatment rates. Subjects were advised to continue to 

utilize the self-control skills now learned, where necessary or 

appropriate. 

A further set of 10-days record cards were handed out to subjects 

(as was the case for pre-treatment and mid-treatment assessment) and a 

time set for attending for post-treatment assessment, when these cards 

were to be returned to the experimenter for analysis. 



(The schedule for assessment and for both group and individual 

treatment sessions is presented, in detail, in Appendix II). 

g) The Control Groups 

As illustrated in section a), above, and in Fig. 3.1, "The 

Experimental Design", two control groups were used in this study. 

As was the procedure with the experimental groups, subjects were 

randomly selected from the pool of subjects; it was known, at this 

time, that each experimental group had consisted of six subjects, so 

the total number of control subjects selected was twelve. 

This group was assessed on all measures, using a procedure 

identical to that employed with experimental subjects, and the same 

standardized introductory talk was given. Therapeutic contracts were 

signed and each subject was given a set of record cards to be filled 

in over the next ten days, to be then returned to the experimenter. 

As with the experimental ~oups, subjects were urged to attempt to 

smoke at their usual rate during this baseline period. 

(For the purposes of comparison and statistical analysis, this 

group was divided into two equal-sized sub-groups, according to the 

baseline rate of smoking, in the same way as were the experimental 

groups, once the daily record-cards had been returned; hence the use 
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of both a "heavy" and a "light" smoking control group in this experiment). 

It was explained to the twelve control subjects (individually), 

that, because it was essential, from an experimental research point of 

view, to obtain accurate baseline data, the mean of two separate 

measures would be used for each parameter examined, and so a second 

assessment session would be held "seven or eight weeks", after the 

first batch of record cards had been returned. The second set of 10 

days' cards were posted to control subjects five weeks a1·ter the end 



of their baseline data collection period, this being the exact duration 

of treatment, for the experimental groups. The length of time between 

"pre-treatment" and "post-treatment" assessments was, for all groups in 

this study, between 55 and 60 days (this slight variation being a 

result of accommodating subjects' occasional difficulties in attending 

for assessment on certain evenings)~ 

It was not considered to be justifiable, ethically, nor, for 
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that matter, particularly necessary, to conduct the equivalent of "mid

treatment" assessment with control subjects. Analysis was thus based 

on "pre- and post-treatment" equivalent assessments. 

Following the two assessment sessions, all control subjects were 

then treated, outside the context of this research project. For this 

reason, it was not possible to obtain short or long-term follow-up data 

on the control groups; witholding treatment for any longer than the 

period actually employed would have been ethically unacceptable and it 

is believed that subjects would have had difficulty in accepting such a 

delay. 

Control group characteristics are presented in the Results section 

of this thesis. 



4. HYPOTHESES 

All hypotheses are presented in the form of experimental 

hypotheses, unless otherwise indicated. Where the null hypothesis(es) 

applies, this is indicated by (N). 

(i) TyPe of treatment 

It was hypothesized that those groups receiving treatment 

consisting of the "self-control" package plus "therapist-administered" 

methods would obtain greater benefit from treatment than those groups 

receiving the "self-control" package alone, but that all treatment 
I 

groups would significantly reduce their rate of smoking, regardless of 

treatment condition. 

(ii) Goals of treatment 

It was hypothesized that those groups having a goal of reduced 

or controlled smoking would be as successful in achieving their goal 

as would the groups whose desire was to abstain totally from cigarette 

smoking. 

(iii) "Heavy" versus "Light" smokers 

It was hypothesized that "heavy" smokers would be less successful 

in achieving their goal than would "light" smokers. 

(iv) Physiological correlates 
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It was hypothesized that: a) serum thiocyanate (SCN-) levels 

would be significantly reduced, as a result of treatment, in all groups, 

but that this reduction would be more pronounced in the groups receiving 

the "additional" treatment techniques and less pronounced in groups 

aiming at "controlled" smoking. b) respiratory functioning would 

significantly improve in all groups, but that this improvement would 

be more pronounced in those groups receiving the "additional" treatment 

techniques and less pronounced in those groups aiming at "controlled" 



smoking, and, c) all groups would significantly increase in weight 

as a result of treatment, but that this increase would be more pro

nounced in those groups receiving the "additional" treatment techniques 

and less pronounced in those groups aiming at "controlled" smoking. 

{v) Personality measures 

It was hypothesized that no si'gnificant changes would take place 

over time, as a result of treatment, on any of the personality factors 

measured. {N). 

{vi) Predictive factors 

It was hypothesized that, of the measures taken, pre-treatment 

level of motivation and level of expectancy would significantly and 

positively correlate with degree of reduction in smoking rate. 

It was hypothesized that none of the remaining pre-treatment 

measures would predict outcome. {N). 

{vii) Additional correlates 

It was hypothesized that: a) self-reported rate of smoking and 

serum thiocyanate level measurements would correlate significantly and 

positively, and, b) baseline {pre-treatment) smoking rate and extent 
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of "internal" smoking {cigarettes smoked as a response to internal 

rather than external cues) would correlate significantly and positively. 

{viii) "Use" and "Benefit" ratings 

It was hypothesized .that all treatment techniques would be used 

by subjects to the same degree and that subjects would obtain equal 

benefit from all treatment techniques (N). 

It was further hypothesized that degree of use of and degree of 

benefit obtained from treatment techniques would be significantly and 

positively correlated and that rated degree of overall benefit obt ained 



from treatment would correlate significantly and positively with self

reported reductions in smoking-rate. 

(ix) Maintenance of change 

It was hypothesized that the benefits obtained from treatment 

would still be evident at 3 month, 6 month and 1 year fo11ow-up 

assessment. 

(x) Control groups 

It was hypothesized that no significant changes would occur 

within the control groups, on any of the measures taken, between their 

first and second assessments (N). 
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5, RESULTS 

In this section, groups will often be referred to by number. 

For definitions, please refer to Table 3.2, which appears in the 

section "Experimental Design" (p./}'1..). 

a) Pre-treatment characteristics of the experimental subjects 

The pre-treatment characteristics of the total experimental 

subject group (N = 48), expressed as means and standard deviations 

on the various measures taken, are presented in Table 5.1. In 

keeping with the three types of outcome measure used, the Table is 

subdivided into three sections - (i) self-report data, (ii) physio

logical data and (iii) personality data. 

Variable Mean S.D. 

Smoking rate 
(mean no.cigs/day) 23.60 8.36 

Tar intake 
(mean mg./day) 334.02 142. 7 4 

Nicotine intake 
(mean mg./day) 28.88 11.27 

Anxiety rating 
(mean, 0-5 scale) 1.63 0.72 

Craving intensity 
(mean, 0-5 scale) 2.39 o.68 

"Internal" smoking 
(% tot.cigs.smoked) 72.85 22.86 

Expectancy rating 
(o-10 scale) 8.69 1.75 

Motivation score 
(max. 158 S 117.92 9.24 
c ... ~... . 4-1 

Table 5. 1 (i) 

Pre-treatment characteristics of the ex erimental 
sub·ects - self-re ort data N = 8 



Some cursory comments on Table 5.1 (i) are appropriate here. 

As previously mentioned, tar and nicotine intake figures were 

not measured independently, but were computed from smoking rate and 

brand of cigarette smoked, using H.D.U.K. tables; these figures 

are, therefore, only a rough index of intake. 

The mean anxiety rating of 1.63 falls between the "totally 

free from anxiety" and "slightly anxious" points on the five-point 

rating scale, this being a relatively low mean rating. 

The mean "craving-intensity" rating of 2.39 reflects a "slight" 

to "moderate" degree of craving, according to the scale-point 

descriptions used. (For "anxiety" and "craving" scale-point 

descriptions, see Daily Record Card, Appendix III). 

The mean expectancy rating of 8.69 is at the upper end of the 

ten-point rating scale, reflecting a high degree of expectancy in 

the subject-group. 

Variable Mean S.D. 

SCN- 152.94 37.98 

Gross body weight 67 .51 10.23 
(kg.) 

Lung function 

(i) FEV1 89.25 15.oa 
(ii) FVC 100.02 1 ~- 70 

(iii) FEV/FVC 71.69 9.88 
(iv) TF 87.58 14.55 

Age (years) 42.35 10.35 

Table 5.1 (ii) 

Pre-treatment h istice of thee erimental sub'ects -
ical data N = 8 
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Commenting briefly on Table 5.1 (ii): the mean serum 

thiocyanate level of 152.94)lmol/litre is comparable with mean 

levels reported in other studies, for this mean rate of smoking. 

Butts, Kuehnemanftand Widdowson (1974) reported a mean of approx

imately 152)'mol/litre (N = 12) for 20 a day smokers and Vogt 

et al (1977) a mean of approximately 175jtmol/litre for 20+ a day 

smokers (N not reported). Non-smoker SCN- levels were reported 

as being approximat~ly 44_,µmol/litre (N = 167) and 65j'<mol/litre 

(N not reported), respectively. 

The mean gross body weight (67.51 kg.) for this age group 

(mean 42.35 years) conforms closely to the expected average weight 

for adults (64.4 kg), sexes being equally represented (as they were 

in this experimental group), (Palmer, 1980). 

With regard to the Lung Function measures taken, the FEV1 

mean of 89.25 compares poorly with the expected (healthy) mean of 

100; the same is not true with the mean FVC figure of 100.02 

(again, the expected mean being 100). The mean F'EV/FVC ratio of 

71.69, although not "pathological" (70.00 being the commonly 

accepted cut-off point (Bass, 1974)), is nevertheless relatively 

low. Cotes (1975) quotes data to show that this ratio is typically 

79.00 for smokers and 82.00 for non- smokers (p.368). The mean Co 

Transfer Factor of 87.58 is rather lower than the expected mean of 

100. 

Regarding Table 5.1 (iii) overleaf, the mean scores on all 

EPQ factors are within normal limits, as are the mean (T) scores 

on all SCL-90 factors (although the mean "somatic anxiety" score 

of 46.35 on the SCL-90 does approach the T score of 50 - this 

142 



Variable 

~ 

Psychoticism 

Extraversion 

Neuroticism 

Lie Scale 

SCL-90 

Somatic anxiety 

Obsessive compulsiveness 

Interpersonal sensi ti vi ty 

Depression 

Anxiety 

Hostility 

Phobic anxiety 

Paranoid ideation 

Psychoticism 

General symptomatic 
index 

Positive symptom distress 
level 

Positive symptom total 

16PF 

Factor A (Re~ing) 

Factor B (Intelligence) 

Factor C ~moti::>ml sw.bility) 

Factor E (Assertiveness) 

Mean 

13.08 

46.35 

40.65 

39.56 

36.65 

38.71 

39.29 

22.a, 

33.56 

34.00 

3a.40 

39.75 

39.71 

4.88 

6.10 

Table 5.1 (iii) 

S.D. 

14.58 

11.69 

10. 77 

10.53 

12.67 

13.78 

25.08 

20.75 

18.30 

e.70 

8.85 

9.71 

2.04 

1.64 

2.13 

1.95 

Pre-treatment characteristics of the ex erimental sub'ects -
ersonalit data N = 48 
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Variable Mean s.n. 

Factor F (Sobriety) 5.60 1.88 

Factor G (Conscientious-
5.23 1.90 ness) 

Factor H (Shyness) 5.90 2.07 

Factor I (Tough minded-
5.75 1.90 ness) 

Factor L (Suspiciousness) 5.63 2.20 

Factor M (Imaginativeness) 6.33 1.74 

Factor N (Forthrightness) 5.29 1.30 

Factor 0 (Apprehensiveness) 5.56 2.09 

Factor Q1 (Conservatism) 5.69 1.90 

Factor Q2 (Self-suff.:icimcy) 5.04 1.96 

Factor Q
3 

(Self-control) 4.94 2.03 

Factor Q
4 

(Tenseness) 6.oo 2.32 

Table 5.1 (iii) (Contin.) 

Pre-treatment characteristics of the erimental sub·ects 
ersonalit data N = 8. 

being a 0-100 scale - which is regarded as clinically significant). 

All 16PF mean sten scores are within normal limits, with the 

exception of the mean score of 7.52 on Factor B (Intelligence). 

This shows that the experimental group . ·was, on average, rather 

more intelligent than the general population • 

.2!!• The sexes were equally represented in the group of exper

imental subjects, 47.0976 of the subjects being male and 52.91% 

female. (Chi-square (x2) = 0.08, df = 1, N.St). 

* Here,and throughout this section, a "significant" level of 
probability will be considered as being pae 0.05. Where p> 0.05 
the term "N.S." will be used to denote non-significance. 
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b) Pre-treatment comparison of experimental groups on the measures 
employed 

A one-way analysis of variance was performed to examine the 

equality of the experimental groups on each measure taken pre

treatment. 

As the eight treatment groups were derived from four larger 

groups (see Procedure, Section 3 f), above), these four groups 

later being divided into "heavy" versus "light" smokers, analysis 

was performed on the four groups of 12 subjects, for the variables 

of base-rate smoking, tar intake and nicotine intake. All eight 

groups were compared in the case of the remaining measures. 

Where significant differences between group means were found, 

the Tukey (a) Test, a multiple comparison test, was employed, in 

order to ascertain which group means were reliably different. 

(i) Self-report measures 

(a) Smoking rate 

The four treatment groups did not differ significantly on 

pre-treatment smoking rate (F (3,44) = 0.73 N.S.). (See 

Table 5.2) (Anova Table 1; Appx. VI). 

1 2 3 
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4 
Group (subgroups (subgroups (subgroups (subgroups 

1 & 3) 2 & 4) 5 & 7 J 6 & 8) 

Mean daily no. smoked 24.17 25.92 20.92 23.42 

S.D. 9.69 8.36 8.96 6.35 

Table 5.2 

Comparison of the four main treatment groups on pre-treatment smoking rate 



(b) Tar intake 

The four treatment groups did not differ significantly on 

estimated pre-treatment tar-intake (F (3,44) = 0.09 N.S.). 

(See Table 5.3) (ANOVA Table 2; Appx. VI) 

Group 

Mean daily 
tar intake 

("'1.,.) 

S.D. 

1 2 3 
(subgroups (subgroups (subgroups 

1 & 3) 2 & 4) 5 & 7) 

342.83 347.17 319.75 

132.52 142.07 192.90 

Table 5.3 

Comparison of the four main treatment groups 
on estimated pre-treatment tar intake 

(c) Nicotine intake 

4 
(subgroups 

6 & 8) 

326.33 

10::r.41 

The four treatment groups did not differ significantly on 

estimated pre-treatment nicotine intake (F (3,44) = 0.57 N.s.). 

(See Table 5.4) (ANOVA Table 3; Appx. VI) 

1 2 3 
Group (subgroups (subgroups (subgroups 

1 & 3) 2 & 4) 5 & 7) 

Mean daily 
nicotine in- 29.58 29.75 25.15 
take (mg.) 

S.D. 11. 27 11. 51 13. 34 · 

Table 5.4 

Comparison of the four main treatment groups 
on estimated pre-treatment nicotine intake 

4 
(subgroups 

6 & 8) 

30.92 

9.23 
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(d) Anxiety ratings 

The eight treatment groups differed significantly on pre

treatment anxiety ratings (F (7, 40) = 2.45. p<0.05). 

Further analysis, using the Tukey (a) Test, showed Group 6 

to be reliably higher on anxiety than Groups 3 and 5 (HSD 

= 119.23 p<0.05) (See Table 5.5) (AN0VA Table 4; Appx.VI) 

Group 1 2 3 4 5 6 7 8 

Mean Anxiety 1.38 1.91 1. 18 . 1.50 1.30 2.48 1.54 1.72 
Rating 
( 1-5 scale) 

S.D. 0.29 1.06 0.19 0.36 0.41 0.99 0.51 0.76 

Table 5.5 

Comparison of the treatment groups on pre-treatment anxiety ratings 

Group 

Mean 

(e) Craving Intensity 

The eight treatment groups did not differ significantly on 

pre-treatment craving intensity (F (7,40) = 1.02 N.s.). 

(See Table 5.6) (AN0VA Table 5; Appx. VI) 

1 2 3 4 5 6 7 

craving 
intensity 2.20 2.58 2.13 2.18 2.23 2.97 2.42 
(1-5 scale) 

S.D. 0.10 o.a5 0.59 0.64 0.35 0.91 0.75 

Table 5.6 

8 

2.45 

0.51 

Comparison of the treatment groups on pre-treatment craving intensity 
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Group 

(f) "Internal/External" Smoking 

The eight treatment groups did not differ significantly on 

the variable of "Internal" vs "External" smoking, at pre

treatment. (F (7,40) = 0.50 N.s.). (See Table 5.7) 

(AN0VA Table 6; Appx. VI) 

1 2 3 4 5 6 7 

Mean 96 
"internal" 64.33 81. 17 76.33 62.83 69.83 00.33 72.17 
smoking 

S.D. 

Group 

31. 51 19.45 26.63 25.81 1.96 30.74 

Table 5.7 

Comparison of the treatment groups on pre-treatment 
"internal" vs. "external" smoking 

(g) Expectancy 

1 e.15 

The eight treatment groups did not differ significantly on 

level of expectancy at pre-treatment (F (7,40) = 1.13 N.S.) 

(See Table 5.8) (AN0VA Table 7; Appx. VI) 

1 2 3 4 5 6 7 

8 

75.33 

20.15 

8 

Mean expectarcy 9.33 9.00 9.50 8.67 9.50 1.e3 0.50 7.50 
(0-10 scale) 

S.D. 1.03 1.26 0.04 1.86 0.84 1.94 2. 51 2.54 

Table 5.8 

Comparison of treatment groups on pre-treatment level of expectancy 
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Group 

\ 

(h) Motivation \ 
\ 

The eight treatment groups did not diff~r significantly on 

level of motivation at pre-treatment (F (7,40) = 1.46 N.S.) 

(See Table 5.9) (ANOVA Table 8; Appx. VI) 

1 2 3 4 5 6 1 

Mean motiv- 117 .83 125.00 111.83 115.83 115.67 118.17 126.83 ation score 

S.D. 4.83 6.87 9.2~ 1.22 10.98 6.79 4,.54 

Table 5.9 

Comparison of treatment groups on pre-treatment level of motivation 

Group 

(ii) Physiological Measures 

(a) Serum thiocyanate (SCN-) 

The eight treatment groups did not differ significantly on SCN

levels at pre-treatment (F (7,40) = 0.65 N.S.) (See Table 5.10) 

(ANOVA Table 9; Appx. VI) 

1 2 3 4 5 6 1 

Mean SC1F 

149 

8 

112.17 

12.50 

8 

V4mol/ 132.00 142.00 149.33 131.50 147 .50 125.33 124.33 111. 50 
litre) 

S.D. 22.93 45.46 34.15 69.38 35.45 I 41.53 15.37 19.53 

Table 5.10 

Comparison of treatment groups on pre-treatment SCN- levels 



Group 

(b) Gross body-weight 

The eight treatment groups did not differ significantly on 

the measure of gross body-weight at pre-treatment (F (7,40) 

= 1.88 N.S.) (See Table 5.11) (ANOVA Table 10; Appx. VI). 

1 2 3 4 5 6 7 8 

Mean weight 64.62 77.88 61.52 72.42 67.48 65.22 62.88 68.08 (Kg.) 

S.D. 10.66 12.88 4.50 10.04 8.98 7.37 11.19 8.88 

Table 5. 11 

Comparison of treatment groups at pre-treatment on gross body-weight 

Group 

(c) Lung function 

(ii) FEV, 

The eight treatment groups did not differ significantly on the 

measure of FEV,, at pre-treatment (F (7,40) = 1.05 N.s.). (See 

Table 5.12) (ANOVA Table 11; Appx. VI) 

1 2 3 4 5 6 7 8 

Mean FEV1 81.83 83.67 84.33 94.67 86.33 90.33 96.00 88.83 

S.D. 14.93 15.60 19.04 9.37 21.29 9.93 12.43 12.32 

Table 5.12 

Comparison of the treatment groups at pre-treatmen·t on FEV,. 
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Group 

(ii) FVC 

The eight treatment groups did not differ significantly on 

the measure of FVC at pre-treatment (F (7,40) = 0.79 N.S.) 

(See Table 5.13) (AN0VA Table 12; Appx. VI) 

1 2 3 4 5 6 1 8 

Mean FVC 97.50 97.17 97.83 100.50 91.a3 109.33 107.67 9a.33 

S.D. 20.20 a.13 23.73 9. 35 19.83 13.24 s.33 16.45 

Table 5.13 

Comparison of treatment groups at pre-treatment on FVC 

Group 

Mean 

(iii) F'EV/FVC 

The eight treatment groups did not differ significantly at 

pre-treatment on the measure of FEV/FVC (F (7,40) = 0.91 N.S.) 

(See Table 5.14).(ANOVA Table 13; Appx. VI) 

1 2 3 4 5 6 1 8 

F'EV/FVC 65.50 69.17 74.67 79.00 73.00 74.00 71.00 70.50 

S.D. 13.os 9.09 16.95 7 .18 1.01 7.80 1.21 10.21 

Table 5.14 

Comparison of treatment groups at pre-treatment on F'EV/F'VC 
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Group 

(iv) CO Transfer Factor 

The eight treatment groups did not differ significantly at 

pre-treatment on the measure of CO Transfer Factor (F (7,40) 

(See Table 5.15) (ANOVA Table 14; Appx.VI). 

1 2 3 4 5 6 7 8 

Mean CO 
Transfer 78.50 92.17 83.17 97.00 87.17 87.83 89.17 85.67 
Factor 

S.D. 13.90 12.22 19.17 11. 26 9.70 11.62 17.07 19.25 

Table 5.15 

Comparison of treatment groups at pre-treatment on CO Transfer Factor 

(iii) Personality measures 

(a) Eysenck Personality Questionnaire (EPQ) 

Pre-treatment between group comparisons are detailed in Table 

It can be seen from this table that the treatment groups did 

not differ significantly on any of the EPQ personality factors 

at pre-treatment. (ANOVA Tables 15-18; Appx. VI) 

(b) scr,..90 

Pre-treatment between group comparisons are detailed in Table 

It can be seen that the treatment groups did not differ 

significantly on any of the scr,..90 personality factors at 

pre-treatment (ANOVA Tables 19-,0; Appx. VI). 
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GRP, 1 
Variable 

Mean S,D, 

Paychotici11111 3,17 2,93 

Extraveraion 13,50 7,01 

Neurotici81D 13.67 5,89 

Lie Score 7,50 2,17 

GRP,2 GRP,3 GRP,4 GRP.5 GRP,6 GRP,7 

Mean S.D, Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S,D. 

4,33 2.50 3.03 2,04 2,67 1 ,63 2,83 0,75 3.50 2,07 2,67 1.75 

15,83 3.19 11,83 5,71 12,67 5,3? 14,50 4,04 12,67 4,97 14.00 3,85 

13.33 2,58 9,83 4,62 13,33 4,80 11 .oo 6. 10 16,33 4,50 15.00 6,16 

3,17 2,04 8,00 2,83 7,67 5,01 7,33 4,37 7,17 3.55 6,67 .5,05 

Table 51 16 {i) 

Compariaon of treatment groupa at pre-treatment on the EPQ factora 

GRP,8 

Mean S,D, 

3.00 2.00 

9,67 5,32 

13.00 4,86 

.9,00 3,74 

Co■pariaon 

F (7,40) • 0,51 .!!.r..§.s. 

F (7,40) • 0,81 N.S 1 

F (7,40) • 0,99 l!.:.2:. 

F ( 7, 40) • 1, 25 ~ 

..... 
Vl 
'--"' 



GRP.1 
Variable 

Mean s.n. 

Somatic 52.50 9.14 Anxiety 

Ob■e■11ive 
Compulai- 41.00 9.86 
vane■■ 

Interpersonal 43.17 e.O4 Sensitivity 

Depre■■ion 41.03 9.95 

Anxiety 42.00 9.80 

Hostility 41.03 e.75 

Phobic 19.50 3O.eo Anxiety 

Paranoid 47.50 e.51 Ideation 

P■ychotici ■m 39.17 21.33 

General 
S)'lllptomatic 42.17 10.07 
Index 

Poaitive eym-
ptom dietree■ 43.00 9.23 
level 

Positive 
■ymptom 43.03 9. 13 
total 

-

GRP.2 GRP.3 GRP.4 GRP.5 GRP.6 GRP. 7 

Mean s.n. Mean s.n. Mean s.n. Mean s.n. Mean s.n. Mean S,D, 

54.17 10.90 35.67 10.92 48.00 e.92 45.83 6.49 43.50 22.12 45.50 4.10 

45.03 e.30 34.67 5.02 43.00 4.47 30.17 19.95 36.67 10.07 40.33 3.03 

43.50 5.32 35.03 4.07 41.17 e.4O 35.17 17.76 40.33 5.54 40.00 6.36 

42.67 e.31 31.00 4.56 35.03 7.41 33.00 9.14 41.17 11.30 28.67 14.18 

42.67 6.47 31.00 16.30 41.33 7.94 35.50 19.22 41.03 3.65 30.00 6.75 

45.03 7.39 24.67 20.44 44.17 6.05 36.17 18.79 43.67 4.55 40.67 5.61 

24.17 26.51 17.00 20.84 24.50 27 .51 21.67 23.75 20.17 31.24 21.67 23.75 

28.67 23.75 32.33 16.22 37.50 18.93 31.00 24.81 42.5() 5.21 20.83 22.84 

41.50 5.86 22.83 19. 13 30.67 16.69 27.67 22.43 35.50 18.58 42.00 2.03 

142.03 7. 31 32.00 4.24 39.00 5.29 34.17 10.61 40.67 5.47 35.00 .3.90 

145.67 12.13 35.00 5.33 37.83 5.19 30.50 6.22 44.00 9.49 32.33 5.47 

-

42.17 3.02 33.33 5.39 39.67 a.so 35.67 13.09 40.67 3.01 38.83 7.00 

Table 51 16 (ii) 

Comparison of treatment groups at pre-treatment on SCL-90~fac~orJ! 

GRP.B 

Mean s.n. 

45.67 23.15 

45.50 13.67 

37.33 20.95 

39.00 12. 17 

31.33 21.03 

37.33 20.19 

33.03 27.36 

20.17 ,31.70 
I 

32.61j21.6e 

I 
41.33 /14.56 

I 
I 

41.67 10.52 

43.50 17. 77 

Compari ■on 

F (7,40) • 0.90 &§.,. 

F (7,40) • o.68 &§.,. 

F (7,40) • O.48 &§.,. 

F (7,40) • 1.69 ~ 

F (7,40) • O.58 !!.&.2.1. 

F (7,40) • 1.58 l!.&.§.a. 

F (7,40) • O.22 l!.&.§.a. 

F (7,40) • 1.02 !!.&.2.1. 

F (7,40) • 0.01 ~ 

F (7,40) • 1.42 !!.&.2.1. 

F (7,40) • 1.85 l!.r.Jh 

F (7,40) • O.85 l!.&.§.a. 

-

...... 
V1 
~ 



Variable GRP.1 GRP,2 GRP,3 GRP.4 GRP,5 GRP.6 GRP. 7 

Mean s.n. Mo,an s.n. Mean s.n. Mean s.n. Mean s.n. Mean s.n. Mean s.n. 

Factor A 4.33 2.01 5. 11 0.75 3.50 2.59 3.50 2.17 5.17 2.14 6.17 2.32 4.83 1 .47 

Factor B 6.00 1.79 1.33 1. 51 6.00 2.10 5.83 2.14 1.11 1. 17 6.50 1 .38 1.11 0.75 

Factor C 3.17 1.17 3.33 1.37 6.50 1. 76 3.00 0.89 4.50 1 .07 2.33 1. 21 3.67 2,58 

Factor E 6.33 1.75 6.33 2.25 4.50 2.01 4,33 1,86 4.67 1.97 ~.50 2.07 5.17 1 ,47 

Factor F 4.17 2.32 5.03 1 .47 4.00 2.00 3.03 1,60 5,17 1.17 4,83 1.60 5.00 2.53 

Factor G 5,17 1 .03 3.33 1,86 3,33 2.2S 5.17 2,40 4,00 1,90 4,50 1, 52 4.50 1 .52 

Factor H 5.00 2.53 5,8} 2,48 4,17 1 .47 5,00 2,28 5,67 0,82 4, 17 2.14 5,50 2,26 

Factor I 5.00 1.79 4.00 1.79 5,67 1,86 5.50 1,64 4.67 2.25 3,17 2.32 4,83 2.23 

Factor L 5,67 0.02 6,00 1. 67 3,17 1,72 4,00 3.03 4,67 2,34 3. 50 1,76 4,67 2.58 

Factor 11 4,67 1,37 5,67 1,75 6,33 2,34 5.00 1 • 10 5.03 1. 72 5.67 1.63 5.00 1,67 
--·- ---

Factor N 4,33 0.82 4.17 1. 72 4,33 1.03 5.00 1.10 4,00 1,26 3,83 1 .6o 4,00 1,41 
····--

Factor 0 4,50 3.21 5,00 1,67 3,83 2,14 4,83 0.75 4,83 2,48 4,67 2.01 4.00 2.31 

Factor Q1 4,83 0.75 5,83 2.14 5.33 1 • 51 4,17 1.72 3,67 2,42 5.03 0.75 4.33 2.25 

Factor Q2 4,33 0,82 2.00 1.41 5.17 1.60 3.03 1. 72 3.67 1. 51 3,83 3.19 3.03 1,47 

Factor Q3 4,33 2.50 2.33 1,03 4.50 1 .97 3,67 2.01 4,83 2.23 3.50 2.07 3.50 2.17 
-

Factor ~4 5,67 1 • 21 1. 33 1.21 3.50 2.26 5.33 1.97 4,33 1.97 4,8J 2,14 5.00 ,. 10 

Table 51 16 (iii) 

Comparison of treatment groups at pre-t~eat~nt~~n~the 16PF factors 

GRP,8 

Mean s.n. 

3.33 1.51 

6.17 1 .94 

4,50 3.15 

5.00 2.00 

4.00 2. 10 

3,83 1 .94 

3,83 2.23 

5.00 0.63 

5.33 2.42 

4,50 2.26 

4,67 1,63 

4,83 2.32 

3,50 2,26 

5,67 1.75 

4,83 1. 72 

4.00 2.97 

Comparison 

F (7,40) • 1.61 N,S1 

F (7,40) • 0,82 l!,& 

F (7,40) • 2.79 p<0 1025 

F (7,40) • 1,031h.§.s. 

F (7,40) • 0,84 N,S 1 

F (7,40) • o.86 l!,& 

F (7,40) • 0,79 N,S 1 

F (7,40) • 1,11 1!:.§.:. 

F (7,40) • 1,36 N,S 1 

F (7,40) • 0,77 l!.& 

F (t, fO) • 0, 48 1!:.§.:. 

F (f,iO) • 0,22 l!,& 

F (l-,7P) • 1,50 ~ 

F (7,40) • 2.23 l!.& 

F (7,40) • 1,081!:.§.:. 

F (7,40) • 1,72 N,S 1 

_. 
V1 
V1 



Group 

(c) 16PF 

Pre-treatment between group comparisons are detailed in 

Table 5.16 (iii) (p.lS-5"). 

It can be seen from this table that the eight treatment 

groups differed significantly on only one of the 16PF factors -

Factor C (Emotional Stability). Further analysis, using the 

Tukey (a) Test, ascertained that the mean Factor C score of 

Group ·3 was reliably higher than all other treatment groups 

means (p<0.05), this group thus being more "emotionally 

stable". (AN0VA Tables 31-46; Appx. VI). 

Age The eight treatment groups did not differ significantly 

on the variable of age (F (7,40) = 0.58 N.S.) (See Table 5.17) 

(AN0VA Table 47; Appx VI) 

1 2 3 4 5 6 1 8 
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Mean Age 45.67 38.67 40.33 39.a3 46.83 39.17 41.33 45.33 
(years) 

S.D. 10. 31 3.50 12.56 7.73 10.32 8.68 13.50 13.47 

Table 5.17 

Comparison of treatment groups on the variable of age 

c) Pre-treatment comparison of experimental and control groups 

A one-way analysis of variance was performed to examine the 

equality of treatment groups with control groups at pre-treatment. 



As two control groups were used, a "heavy" and a "light" 

group, the former was compared to the "heavy" smoking 

experimental groups and the latter to the "light" smoking 

experimental groups. 

Where statistically significant differences between group 

means were found, further analysis was conducted, using the 

Tulcey (a) Test, to ascertain which group means were reliably 

different. 

Table 5.18, below, shows the F ratios and significance 

levels obtained for each variable measured. This table is 

divided into three sections ( (i), (ii) and (iii) ) according 

to the type of measure taken (self report, physiological and 

personality). 

"Light" smokers. "Heavy" smokers. 
Control Grp. 1 & Control Grp.2 & 
Grps.1, 2, 5, 6. Grps.3, 4, 7, s. 

Variable F(4,25) Sig. F(4,25) Sig. 

Smoking rate 1.42 N.S. 1.72 N.S. --

Tar intake 0.32 N.S. o. 51 N.S. 

Nicotine intake 1.05 N.S. 0.50 N.S. -- --

Anxiety rating 3.68 p<o.025 1.96 N.S. --

Craving intensity 0.93 N.S. 0.41 N.S. - -- --

, Internal/External 0.52 N.S. 0.49 N.S. 
I 
I 

Expectancy 1.71 N.S. o.so 

Motivation 2.75 N.S. 3.75 --

Table 5. 18 ( i) 
Comparison of experimental and control groups 

at pre-treatment on self-report measures 

N.S. --

P<0.025 
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It can be seen from Table 5.18 (i) that the experimental 

and control groups differed significantly at pre-treatment 

on only two self-reported measures, rated anxiety and 

motivation. 

Tukey's (a) Test showed that ~roups 2 and 6 scored reliably 

higher on the measure of anxiety than did Group·s 1 and 5 and 

Control Group 1 (p<0.05) and that Group 7 obtained a higher 

"motivation" score than did all other "heavy" smoking groups, 

including Control Group 2 (p<: 0.05). 

"Light" smokers. "Heavy" smokers 
Control Grp. 1 & Control Grp. 2 & 
Grps.1, 2, 5, 6. Grps.3, 4, 7, s. 

Variable F (4,25) Sig • F (4,25) Sig. 

...). 

SCN 0.54 N.S. 0.74 N.S. --

Gross body weight 2.13 N.S. 1.30 N.S. 

FEV, 1.09 N.S. 0.74 N.S. 

FVC 1.63 N.S. 0.49 N.S. 

FEV/FVC 1. 39 N.S. 1.11 N. S. 

TF 

Age 

1.12 N.S. 1.18 N.S. --

1. 23 N.S. 0.38 N.S. 

Table 5.18 (ii) 

Comparison of experimental and control groups 
at pre-treatment on physiological measures _ 

It can be seen from Table' 5.18 (ii) that the experimental '"c(_ 

control groups did not significantly differ on any of the 

physiological measures taken at pre-treatment. 
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"Light" ·smokers "Heavy" smokers 
Control Grp.1 & Control Grp.2 & 
Grps.1, 2, 5, 6 Grps.3, 4, 7, 8 

Variable F (4,25) Sig. F (4,25) Sig. 

~ 

Psychoticism 2.75 N.S. -- 0.39 N. S. 

Extra version 0.92 N.S. 0.63 N.S. 

Neuroticism 2.31 N.S. 1.45 N.S. 

Lie Score 2.18 N.S. 0.44 N.S. 

SCL-90 

Somatic anx. 1.00 N.S. 0.81 N.S. 

0bs.Comp. 0.46 N.S. 1.71 N.S. -- -
Interp.Sens. 1. 31 N.S. 0.35 N. S. 

Depression 1. 50 N.S. 1.55 N.S. 

Anxiety 0.52 Lh 0.60 N.S. 

Hostility 1. 42 N.S. 1. 31 N.S. 

Phobic anxiety 0.89 N.S. 0.46 N.S. -
Paranoid .i.cmt:i.cn 1. 41 N.S. 1. 26 N.S. 

Psychoticisrn 1. 17 N.S. -- 0.86 N.S. 

Gen.Symp.Index 1.47 N. S. 1.44 N.S. -- --
Pos.Symp Dist. 

1.03 N.S. 2.62 N.S. Level --
Pos.Symp.Total 1. 24 N. S. 0.83 N.S. -- --

Table 5.18 (iii) 

Comparison of experimental and control groups 
at pre-treatment on personality measures 
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Variable 

16PF 

Factor A 

Factor B 

Factor C 

Factor E 

Factor F 

Factor G 

Factor H 

Factor I 

Factor L 

Factor M 

Factor N 

Factor 0 

Factor Q1 

Factor Q,2 

Factor Q,3 

Factor Q4 

"Light" smokers "Heavy" smokers 
Control Grp.1 & Control Grp.2 & 
Grps.1, 2, 5, 6 Grps. 3, 4, 7, 8 

F (4,25) Sig. F (4,25) Sig. 

· 1.22 N.S. 1. 30 N.S. -- --
1.88 N.S. 0.53 N.S. - --
2.22 N.S. 2.75 N.S. -- --
1 .42 N.S. 0.37 N.S. -
1.94 N.S. 0.32 N.S. -- --
1.30 N.S. 0.81 N.S. -- -
o.88 N.S. 0.65 N.S. -- -
o.s8 N.S. 0.27 N.S. -- -
2.03 N.S. 0.80 N.S. -- -
0.49 N.S. 1 • 11 N.S. - --
0.11 N.S. 0.45 N.S. -- --
0.31 N.S. 0.40 N.S. -- -
2.41 N.S. 0.75 N.S. -- --
4.38 p<0.01 1. 65 N.S. -- -
1. 59 N.S. 0.56 N.S. -- --
2.26 N.S. o.67 N.S. -

Table 5.18 (iii) (C-Cftti,..). 

Comparison of experimental and control groups 
at pre-treatment on personality measures 

It can be seen from Table 5.18 (iii) that the experimental 

and control groups differed significantly on only one of the 

personality measures taken at pre-treatment, 16PF Factor Q2 -

"self-sufficiency". Analysis using the Tukey (a) Test showed 
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that the mean Q2 score for Control Group 1 was reliably higher 

than the mean score of Group 2 (p <0.05). 

d) Outcome Measures* 

Initially, a two-way analysis of variance with repeated measures 

(ANOVA R-II) (Meyers and Grossen, 1974) was used to assess within

group changes over time on the measures taken and to examine inter

group differences. 

(In the case .of significant group differences emerging from the 

above analysis, suggesting that the three main factors being examined -

t ype of treatment, baseline smoking rate and treatment goal - may be 

responsible for differential treatment effects, it was intended that 

more detailed analyses (further analysis of variance performed on 

collapsed group means) be conducted, to clarify this relationship. 

In the event, on none of the post-baseline measures were any salient 

significant group diff erences found, and so additional analysis proved 

to be unnecessary). 

As the analysis was performed by computer, it was possible to 

employ an exact analysis of variance by creating dummy covariates to 

represent missing values (Bartlett, 1937); this technique yields more 

reliable data than does the "inexact" method of f i lling missing value 

cells by reference to the means of the data available. 

Where significant differences between means were found, further 

analysis was conducted using the Tukey (a) Test, in order to establish 

which means were reliably different. 

*The results pertaining to the outcome measures are presented in 
summarized form at the end of this sub-section (Table 5.24.). 

161 



In all cases, measures were taken on six occasions (pre

treatment, mid-treatment, post treatment and at 3, 6 and 12 month 

follow-up). 

(i) Self-Report Measures 

(a) Smoking rate 

(As four of the eight treatment groups in this study were 

attempting to reduce their smoking rate to 25% of baseline 

rather. than ~iming to abstain completely from smoking, to 

use the "raw" smoking rate (i.e. number of cigarettes smoked) 

as the datum for analysis would have been ina~propriate; 

comparisons between "abstainers" and "reducers" would have 

been invalid. 

Instead, the datum used for each subject, at each assess

ment point, was the degree of movement in the direction of the 

goal of that particular subject, expressed as a percentage. 

Thus, a "score" of 100(%) for a subject in an "abstaining" 

group would indicate that that subject had stopped smoking 

completely (i.e. a rate of zero), whereas a score of 100(%) 

for a subject in a "reducing" group would indicate that the 

subject was smoking at a rate of 25% of his initial baseline 

level; as "reducing" individuals' baselines differed, so did 

their target levels of smoking. "Scores" obtained by subjects 

could be either positive or negative, a negative value 

representing the subject's smoking at a rate greater than that 

reported at pre-treatment assessment.*). 

* To illustrate this method of obtaining rate_ data: if Subject "A", 
for example, were aiming at abstaining from smoking and had a pre
treatment smoking rate of 32 cigarettes a day and a 6 month follow
up rate of 18 a day, his obtained "score" would be: 14/32 X 100/1 
= 43.75 (i.e. a 43.75% movement in the direction of his target). 
Subject "R", aiming at reducing smoking to 25% of his baseline rate, 
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There were no significant differences between groups, in 

the degree of movement towards target,over all assessment 

points (F (7,28) = 1.08 N.S.) (See Fig.5Jp.l64-). 

For all groups combined, a significant change in smoking 

rate occurred over time (F (5,144) = 39.85 p< 0.001). The 

Tu.key (a) Test showed reliable differences between the pre

treatment and mid-treatment means (decrease in rate), the 

mid-treatment and post treatment means (decrease in rate) 

and the post-treatment and 3-month follow-up means (increase 

in rate), all these differences being significa...~t at the 

p<0.01 level. Non-significant increases in rate occurred 

from 3 to 6 month follow-up and from 6 to 12 month follow-up 

(p)0.05), but the increase from 3 to 12 month follow-up was 

statistically significant (Tulcey (a) p< 0.01). (See Figure 

5.2 p. /1,lf) 

There was no significant groups x time interaction effect 

(F (35,144) = 1.20 N.S.). (AN0VA Table 48; Appx. VI). 

(b) Abstinence rates for subjects attempting to abstain 

Twenty-four subjects (four of the eight treatment groups) 

were attempting to abstain from smoking. Table 5.19 shows 

the number of subjects (and the percentage of the total number) 

abstaining at each of the six assessment points. Figure 5.3, 

below, further illustrates these abstinence rates. (See over). 

There were no significant differences, over all assessment 

points between groups, with regard to abstinence rate (F (3,15) = 

2,05 N,s,) 

and smoking at these same rates, would, obtain a "score" of: 14/(32 - (32/4)) 
X 100/1 = 14/24 X 100/1 = 58.33 (i.e. a 58.33¾ movement in the direction 
of his target). For the convenience of analysis, figures thus obtained 
were rounded to the nearest whole per-cent. 
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% 
Ab,t;.,e"t. 

Assessment No.abstaining 96 abstaining 

Pre-treatment 0 o.oo 

Mid-treatment 1 4.17 

Post-treatment 11 45.83 

3-month F.U. 12 50.00 

6-month F.U. 6 25.00 

12-month F.U. 6 25.00 ' 

Table 2• 19 
Abstinence rates at each of the six assessment points 

loo 

~ 

.. 
~o .. 
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Figure 5.3 

Abstinence rates at each of the six assessment points 

A significant change in abstinence rate took place over 

time (F (5,15) = 11.30. p<0.001). The Tukey (a) Test showed 

that reliable differences were evident betw~en the mid- and 

post-treatment means (a significant increase in abstinence 

rate) (p< 0.01) and between the 3-month and 6-month means (a 

significant decrease in abstinence rate) (p <0.01). The 12 
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month follow-up mean was still significantly higher than the 

pre-treatment mean (p< 0.01). (AN0VA Table 49; Appx. VI). 

(c) "Success" rates for subjects attempting to reduce smoking. 

Twenty-four subjects (four of the eight treatment groups) 

were attempting to reduce smoking to 25% (or less) of baseline. 

Table 5.20 shows the number of subjects (and the percentage of 

the total number) achieving this target at each of the six 

assessment points. Figure 5.4, below, further illustrates 

these "success" rates. 

Assessment No.Successful % Successful 

Pre-treatment 0 o.oo 

Mid-treatment 4 16.67 

Post-treatment 7 29.17 

J month F.U. 2 8.33 

6 month F.U. 4 16.67 

12 month F.U. 2 a.33 

Table 5.20 

"Success" rates for reducers at each of the six assessment points 

There were no significant differences,over all assessment 

points, between groups, with regard to success rate (F (3,15) 

= 2.42 N.S.) 

There was no statistically significant change, over time, in 

success rate, over all groups (F (5,15) = 2.53 N.S.) (AN0VA 

Table 50; Appx.VI). 
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Figure 5.4 

"Success" rates for reducers at each of the six assessment points 

(d) Tar Intake 

There were no significant differences in estimated tar-intake 

between .groups, over all assessment points (F (7,28) = 1.65 N.S.) 

(See Figure 5. 5 p.,,i). 

A significant change took place over time, over all groups, 

in estimated tar-intake (F (5,144) = 30.96. p<0.001). The 

Tukey (a) Test showed reliable differences between tar-intake 

means at pre-treatment and mid-treatment and mid-treatment and 

post-treatment assessment (significant decreases in intake) 

(p<0.01), and between post-treatment and 6-month follow-up 

assessment (a significant increase) (p< 0.01). The increase 

from 6 month to 12 month follow-up was non-significant. (See 

There was no significant groups x time interaction effect 

(F (35,144) = 1.21 N.S.) (ANOVA Table 51; Appx. VI). 
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(e) Nicotine intake 

There were no significant differences in estimated nico t ine

intake, between groups, over all assessment points, (F (7,28) = 

1.74 N.s.) (See Figure 5.7, p.170). 

A significant change took place over time, over all groups; 

in estimated nicotine intake (F (5,144) = 29.70 p<0.001). 

The Tukey (a) Test showed reliable differences between nicotine

intake means, at pre-treatment and mid-treatment (a decrease), 

mid-treatment and post-treatment (a decrease) and post-treatment 

and 3-month follow-up (an increase) (in all cases, p<0.01). 

A non-significant increase took place from 3 to 12 month follow

up. (See Figure 5.8, p.110). 

There was no significant groups x time interaction effect 

(F (35,144) = 1.06 N.S.) (ANOVA Table 52; Appx. VI). 

(f) Overall Benefit ratings 

There were no signif icant differences between groups, over 

all assessment points, in reported Overall Benefit obtained 

from treatment ( F (7,27) = 1.33 N.S.) (See Figure 5.9, p.111). 

A significant change in Overall Benefit reported took place 

over time, over all groups (F (5,135) = 56.41 p<0.001). The 

Tukey (a) Test showed t hat the mean Overall Benefit ratings at 

all post-treatment a s sessment points were reliably (p<0.01) 

higher than t he pre-treatment mean (zero). A significant 

decrease (p<0.01) in rated benefit took place from post

treatment assessment to 3 month follow-up; · the decrease from 

3 month to 12 month follow-up was non-signif icant (See Figure 

5.10 p.171). 
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There was no significant groups x time interaction effect 

(F (35,135) = 0.94 N.S.) (ANOVA Table 53; Appx. VI). 

(g) Anxiety Ratings 

With the exception of Group 6 having a higher mean anxiety 

rating than Groups 3 and 5, at pre-treatment (see Section 5 

b) (i) (d), above), no subsequent significant group differences 

were found, over all assessment points, (F (7,19) = 0.49 N.S.) 

(See Figure .5.11 p.173). 

A significant change in rated anxiety took place over time, 

over all groups. (F (5,95) = 5. 71 p <0.001). The Tu.key (a) 

Test showed that the mean anxiety rating increased significantly 

(p< 0.01) from mid-treatment to post-treatment assessment and 

decreased significantly from post-treatment to 3-month follow-up 

(p<0.01) (See Figure 5.12 p.113). 

There was no significant groups x time interaction effect 

(F .(35,95) = 1.56 N.S.) (ANOVA Table 54; Appx. VI). 

(h) Craving Intensity 

There were no significant differences between groups, over 

all assessme ~t points, on reported intensity of craving (F 

(7,19) = 1.40 N.S.) (See Figure 5.13 p.174). 

A significant change over time, over all groups, took place 

(F (5,95) = 2.71 p<0.05). The Tu.key (a) Test showed a reliable 

difference between the craving intensity means at mid-treatment 

and post-treatment assessment (an increase in craving intensity) 

(p < 0.05) and the means at post-treatment assessment and 3-month 

follow-up (a decrease in craving intensity), (p <0.05). (See 

Figure 5. 14, p. 11 q.) • 
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There was no significant groups x time interaction effect 

(F (35,95) = 1.15 N.S.) (AN0VA Table 55; Appx.VI). 

(i) Internal/External Smoking 

There were no significant differences between groups, over 

all assessment points, with regard to the proportion of 

"internal" vs "external" cigarettes smoked (F (7,20) = 1.00 N.S.) 

(See Figure 5. 1J'", p. I 1 ,) • 

There ~as no significant change over time, over all groups 

(F (5,100) = 1.96 N.S.) (See Figure 5.16, p. t7,). 

There was no significant groups x time interaction effect 

(F (35,100) = 0.99 N.S.) (AN0VA Table 56; Appx. VI). 

(ii) Physiological measures 

(a) Serum Thiocycmate (SCN-) 

Insufficient data was available for a full analysis to be 

performed on SCN- outcome data, despite the ability of the 

analysis to handle missing data, at the 12-month follow-up 

point: several subjects in Group 2 failed to supply blood

samples. (See Discussion). 

However, analysis was possible at 6-month follow-up and 

results are also presented for 12-month follow-up, based on the 

data obtained from the remaining seven treatment groups. 

At six month follow-up, there were no significant differences 

between groups, over all assessment points, on the measure of 

SCN- (F (7,24) = 2.13 N.S.) (See Figure 5.17 (a) p.177). 

A significant change over time took p·lace, over all groups, 

in mean SCN- level (F (4,96) = 15.03 p<0.001). The Tukey (a) 
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Test showed reliable differences between the pre-treatment mean 

and the means at all subsequent assessment points (p<0.01 in 

all cases). After this significant decrease in SCN- from pre

treatment to mid-treatment, no further significant changes occurred 

(See Figure 5.18(a) p.111). 

There was no sign11'ica.11t groups x time interaction effect 

(F (28,96) = 1.15 N.S.) (ANOVA Table 57(a); Appx.VI). 

At 12-month follow-up, examining the data obtained from all 

groups, with the exception of Group 2, no significant differences 

were apparent between groups, over all assessment points, on the 

measure of SCN- (F (6,24) = 2.34 N.s.) (See Figure 5.17(b) p. 178). 

Again, a significant change over time took place, over all 

groups (F (5,120) = 9.10 p<0.001) and, as at 6-month follow-up 

assessment, reliable differences between the pre-treatment mean 

and all other means were shown by the Tukey (a) Test (p < 0.01 in 

all cases). A non-significant increase in mean SCN- level had 

taken place from six- to twelve-month follow-up (p > 0.05). (See 

Figure 5.18(b), p.118). 

There was no significant groups x time interaction effect 

( F (30,120) = 0.96 N.S.) (ANOVA Table 57(b); Appx.VI). 

(b) Gross Body Weight 

There were no significant differences between groups, over 

. all assessment points, in Gross Body Weight (F (7,30) = 1.29 N.S.) 

(See Figure 5.19, p.110). 

A significant change over time took place, over all groups, 

in body weight (F (5,150) = 6.77 p<0.001). The Tukey (a) Test 

showed that, although no significant changes in weight occurred 
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from one assessment point to the next, a significant increase in 

weight did occur between pre-treatment assessment and 3-month 

follow-up (p< 0.05). The increase from post-treatment assessment 

to 6-month follow-up was also statistically significant (p<0.05). 

Although a (non-significant) decrease in weight took place between 

6 and 12 month follow-up, a significant difference (p<0.05) 

existed between pre-treatment weight and 12 month follow-up weight. 

(See Figure 5.20, p. •~o). 

There was no significant groups x time interaction effect 

(F (35,150) = o.66 N.s.). (ANOVA Table 58; Appx. VI). 

(c) Lung Function 

As was the case with SCN- measurement at long-term follow-up, 

insufficient Group 2 subjects attended for Lung-function testing. 

(See Discussion). Analysis on all eight treatment groups was 

only possible up to the 3-month follow-up asse s sment point; 

analysis was performed on the seven remaining groups, however, 

at 12-month follow-up. 

(i) FEV1 

At 3-month follow-up, there were no significant differences, 

over all assessment points, between groups (F (7,23) = 0.49 ~) 

(See Figure 5.21(a), p.111). 

No significant changes occurred over time, over all groups 

(F (3,69) = 1.30 N.S.) (See Figure 5.22(a), p.l~t). 

There was no significant groups x time interaction effect 

(F (21,69) = 0.72 N.S.) (AN0VA Table 59(.a); Appx. VI). 

At 12-month follow-up, exa~ining the results of all groups, 

with the exception of Group 2, there were again no significant 
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differences between groups (F (6,22) = 0.46 N.S.) (See Figure 

5.21(b), p.113), nor any significant changes over time (F (5,110) 

= 1.80 N.S.) (See Figure 5.22(b), p.113), nor any significant 

groups x time interaction effect ( F (30,110) = 0.87 N.S.) 

(AN0VA Table 59(b); Appx. VI). 

(ii) FVC 

At 3 month follow-up, there were no significant differences, 

over all assessment points, between groups (F (7,23) = o.66 N.S.) 

(See Figure ·5.23(a), p. l<i5"). 

No significant changes o~curred over time, over all groups 

(f (3,69) = 0.92 N.S.) (See Figure 5.24(a), p.lt~). 

There was no significant groups x time interaction effect 

(F (21,69) = 0.90 N.S.). (AN0VA Table 60(a); Appx. VI). 

At 12 month follow-up, examining the results of all groups, 

with the exception of Group 2, there were again no significant 

differences between groups (F (6,22) = 0.63 N.S.) (See Figure 

5.23(b), p. ,q,), nor any significant changes over time (F (5,110) 

= 0.40 N.S.) ( See Figure 5.24(b), p.fi~), nor any significant 

groups x time interaction effect (F (30,110) = 1.00 N.S.). 

(AN0VA Table 60(b); Appx.VI). 

(iii) FEV/FVC 

184 

At 3 month follow-up, there were no significant differences 

between groups, over all assessment points, (F, (7,23) = 0.51 N.S.) 

(See Figure 5.25(a), p.117). 

No significant changes occurred over time, over all groups 

(F (3,69) = 0.36 N.s.) (See Figure 5.26(a), p.111). 

There was no significant groups x time interaction effect 
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(F (21,69) = 0.80 N.S.). (ANOVA Table 61(a); Appx. VI). 

At 12-month follow-up, examining the results of all gr oups, 

with the exception of Group 2, there were again no signif icant 

differences between groups (F (6,22) = 0.58 N.S.) (See Figure 

5.25(b), p. Ii~, nor any significant changes over time (F ( 5,110) 

= 1.08 N.S.) (See Figure 5.26(b), p.fii), nor any significant 

groups x time interaction effect (F (30,110) = 0.89 N.S.) 

(ANOVA Table 61(b); Appx. vr). 

(iv) CO Transfer Factor 

At 3-month follow-up, there were no significant differences 

between groups, over all assessment points (F (7,23) = 0.90 N.s.) 

(See Figure 5.27(a), p. Ii~). 

No significant changes occurred over time, over all groups 

(F (3,69) = 0.22 N.s.) (See Figure 5.2s(a), p.1i1). 

There was no significant groups x time interaction effect 

(? (21,69) = 1.28 N.S.) (ANOVA Table 62(a); Appx. VI). 

At 12-month follow-up, examining the resul t s of all groups, 

with the exception of Group 2, there were again no significant 

differences between groups (F (6,22) = 1.05 N.S.) (See Figure 

5.27(b), p. 1qo), nor any significant changes over time (F ( 5, 11 0) 

= 0.78 N.S.) (See Figure 5.28(b), p.tqo), nor any significant 

groups x time interaction effect (F (30,110) = 1.05 N.S.) 

(ANOVA Table 62(b); Appx.VI). 

(iii) Personality Measures 

(a1 m 
There were no significant differences between groups, over 

all assessment points, on any of the EPQ personality measures. 

191 
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(See Figures 5.29 to 5.3~ pp. (q1.-1ct3). 

There were no significant changes over time, over all groups 

on any of the EPQ, measures. (See Figures 5.30 to 5.36, pp. 1q1-1q3)_ 

There was no significant groups x time interaction effect on 

any of the EPQ measures. 

Table 5.21, below, summarizes these EPQ results. 

(AN0VA Tables 63-66; Appx. VI). 

Between groups Changes over 
EPQ Factor differences time over all 

(F (7,25)). groups (?(5,125)) 

Psychoticism 0.30 N.S. 0.05 N.S. 

Extraversion 1.44 N.S. 0.93 N.S. 

Neuroticism 0.77 N.S. 0.50 N.S. 

Lie Score 1.66 N.S. 1 .47 N.S. 

Table 5.21 

Groups x time 
interactions 
(F (35,125)) 

0.86 N.S. 

0.87 ~ 

0.89 ~ 

0.96 N.S. 

EPQ outcome data - analysis of variance results 

b) SCL-90 

There were no significant differences between groups, over all 

assessment points, on any of the SCL-90 personality factors (See 

Figures 5.37 to 5.S'~, pp./q&,-z.01 and Table 5.22, below). 

Three of the SCL-90 factors demonstrated certain significant 

changes over time, over all groups. (See Table 5.22, below). 

The Tukey (a) Test showed that (j) for all groups combined, the 

mean Anxiety score at 12-month follow-up was reliably lower than 

the mean scores at pre-treatment, mid-treatment and post-treatment 



assessments (p < 0.01); (ii) for all groups combined, the mean 

Hostility score at 12-month follow-up was reliably lower than 

the mean scores at pre-treatment,mid-treatrnent and post-treatment 

assessments (p<0.025); and that (iii) for all groups combined, 

the mean Psychoticism score at mid-treatment assessment was 

reliably lower than the mean score at pre-treatment (p<0.05) 

and the 12-month follow-up mean reliably lower than the means 

at pre-treatment and post-treatment (p< 0.05). (See Figures 

There was no significant groups x time interaction effect on 

any of the SCL-90 measures. 

Table 5.22, below, summarizes these SCL-90 results. 

(ANOVA Tables 67-78; Appx. VI). 

195 

Between group Changes over time Groups x time 
SCL-90 Factor differences over all groups interactions 

(F(7,25)) (F(S,125)) (F(35,125)). 
- - - - .. - - --· -
Somatic Anxiety 0.45 N.S. 1.01 N.S. 0.77 N.S. 

Obsessive 
1.59 N.S. 0.86 N.S. 1.01 N.S. Compulsiveness 

Interpersonal 0.81 N.S. 1.22 N.S. 1.19 N.S. Sensitivity 

Depression 1.68 N.S. 1.19 N.S. 1.01 N. S. 

Anxiety 1.18 N.S. 3. 29 ~0.01 1.16 N.S. 

Hostility 0.58 N.S. 3.02 p<0.025 1.14 N.S. 

Phobic Anxiety 0.55 N.S. 1.64 N.S. 0.94 N.S. 

Paranoid 1.44 N.S. 0.43 N.S. 0.76 N.S. 
Ideation 
-·-· 
Psychoticism 0.89 N.S. 2.71 p<0.025 0.74 N.S. 

General Symp- 1.62 N.S. 1.29 N.S. 0.82 N.S. 
tomatic Index 

Positive Symptom 2.41 N.S. 1.63 N.S. 0.82 N.S. 
Distress Level 

Positive Syiq:,tom 
0.92 N.S. 0.72 N.S. 0.81 N.S. Total 

Table 5.22 
SCL-.90 outcome data - analysis of variance results 
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c) 16PF 

In addition to Group 3 scoring significantly higher than 

all other groups, at pre-treatment assessment, on Factor C, 

"E!'llot ional Stability" (p< 0.05) ( see above), on two other 

16PF personality factors, significant differences between groups 

emerged, taking all assessment points together. 

On Factor L, "Suspiciousness", the Tukey (a) Test showed 

that (i) the mean score for Group: 3 was reliably lower than the - . 
mean scores for Groups 1, 5 and 7, (ii) the mean score for Group 

4 was reliably lower than the mean scores for Groups 1, 2, 5, 7 

anQ 8 and that (iii) the mean score for Group 6 was reliably 

lower than the mean scores for Group 1 (p<0.05 in all cases). 

On Factor Q
1

, "Conservatism", the Tukey (a) Test showed that 

(!,) the mean score for Group 8 was reliably lower (ie. ~ 

"conservative") than the mean scores for Groups 2, 6 and 7 and 

that (ii) the mean score for Group 5 was r el iably lower than the 

mean score for Group 6 (p< 0.05 in both cases). 

On none of the remaining 16PF factors were any significant 

differences between groups apparent . 

(See Figures 5.61 to 5.'ff, pp. 2.04-2.11 and Table 5.23, below). 

There were no significant changes over time, over al l groups, 

on the 16PF factors (See Figures 5.(:,.2..to 5.92, pp. 2.o4.-2..I\ 

and Table 5.23, below). 
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On only one of the 16PF factors was a significant groups x 

time interaction effect apparent. On Factor I, "Toughmindedness", 

the Tukey (a) Test showed that (l) the mean score of Group 2 

decreased reliably from mid- to post-treatment assessment , (ii) 

the mean score of Group 4 decreased reliably from mid-treatment 



to 12-month follow-up assessment and that (iii) the mean score 

of Group 7 decreased reliably from pre-treatment to mid-treat ment 

assessment (and was also re l iably lower t han pre-treat ment at 12-

month f ollow-up assessment) (p<0.05 in all cases). 

Table 5.23, below, summarizes these 16PF results. 

(ANOVA Tables 79-94; Appx. VI). 

-~-
16PF Factor Between group Changes over time Groups x time 

differences over all groups interactions 
(F(7,25)) (F( 5,125)) (F(35,125)) 

A 0.87 N.S. 0.75 N.S. 0.91 N. S. 

B o. 79 !i.:..h 0.68 N.S. 0.86 N. S. 

C o. 61 N.S. 1.84 N.S. 1.05 N.S. 

E 0.83 N. S. 0.89 N.S. 1.08 N.S. 

F 0.28 N. S. 0.39 N. S. 0.8 5 N. S. 

G 0.73 N.S. 0.87 N.S. 1.27 N. S. 

H 1.19 N. S. 1.79 N. S. 1. 48 N. S. 

I 1.65 N.S. 1. 61 N. S. 1.64 p<0.05 

L 3. 31 p<o.02c; 1.00 N.S. 0.59 N.S. 

M 0.48 N.S. 1.33 N. S. 0.98 N. S. 

N 0.39 N.S. 0. 53 N. S. 1.01 N.S. 

0 1.27 N. S. 0.10 N.S. 0.73 N.S. 

Q,1 2.76 p<0.05 0.80 N.S. 1. 38 N.S. 

Q,? 0.67 N.s.• 1.54 N.S. 1.03N.S. 

Q,3 0.89 N.S. 1.23 N.S. 0.93 N.S. 

Q,4 0.81 N. S. 1.51 N. S. 1.25 N.S. 

Table 5.23 

16PF outcome data - analysis of variance results 
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The outcome data results presented in the preceding section are summarized in Table 5.24, below. 

Variable Significant differences Significant differences Significant groups 
between groups (over between assessment x time interaction 
all assessment points) points (over all groups) effects 

(i) Self-re:E!ort 
measures 

(a) Smoking rate - Decrease from pre- to -
mid- (~0.01). Decrease 
from mid- to post-
(p<0.01). Increase from 
post- to 3 month F.U. 
(p<0.01). Increase from 
3 month to 12 month F. U. 
(~0.01). 12 month ·F.U. 
lower than pre-treatment 
(p<0.01) 
(Overall signif icance, 
~0.001). 

(b) Tar intake - Decrease from pre- to -
mid- (p<0.01). Decrease 
from mid- to post-
(~0.01). Increase from 
post- to 6 month F.U. 
(p<0.01) 
Overall significance 
~0.001). 

(c) Nicotine intake - Decrease from pre- to -
mid- (p<0.01). Decrease 
from mid- to post-
(~0.01). Increase from 
post- to 3 month F.U. 
(p<o.01). 
Overall significance 
p-<0.001). 

r\.) ___. 

"' 

'T'o hlt::> c; _ ? ,1 n nt.c omP. data - summarv of results. 



Variable 
Significant differences Significant differences Significant groups 
between groups (over between assessment x time interaction 
all assessment points) points (over all groups) effects 

(d) Overall Benefit - All assessment points -
Rating significantly higher 

than pre-treatment 
(p~0.01). Increase from· 
pre- to mid- (~0.01) 
Decrease from post- to 
3 month F.U. (p<0.01). 
Overall significance 
p<0.001). 

(e) Anxieti ratings (Group 6 higher than Increase from mid- to -
Groups 3 & 5 at pre- post- (p<0.01). Decrease 

I 
treatment. (p<0.05)) from post- to 3 month 

I F.U. (p<0.01). 
Overall significance 

I 
p<0.001). 

(f) Craving intalei:cy I - Increase from mid- to -
I post- (p<0.05). Decrease I 

I from post- to 3 month 
F.U. (p<o.05). 
(Overall significance 
PSQ.05). 

(g) "Internal" vs 
"External" - - -

smoking . 

Table 2.:1,i ( cont in.) 

Outcome data - summary of results 



Variable 

(ii) Phraiological , 
measures 

(a) SCN-

(b) Gross bodl 
weight 

(c) Lung Function 

(i) FEV1 

(ii) E£. 

Significant differences Significant differences 
between groups (over between assessment 
all assessment points) points (over all groups) 

- Decrease from pre- to 
mid- (p<0.001). 
(Non-significant in-
crease by 12 month F.U. 

- Increase from pre- to 
3 month F.U. (p<0.05). 
Increase from post- to 
6 month F.U. (p<0.05). 
(12 month F.U. still 
significantly higher 
than pre-treatment 
(p<0.001) despite drop 
from 6 month to 12 
month F.U. (N.s.)). 
(Overall significance 
p<0.001) 

- -
- -

Table~ (contin.) 

Outcome data - summarz of results 

Significant groups 
x time interaction 
effects 

-

-

-
-

r'\) 
~ 

.c.. 



Variable 

(iii) FEV/FVC 

(iv) CO Transfer 

(iii) Personaliti 
Measures 

(a) filS. 

Psychotic ism 

Extraversion 

NeuroticiBJD 

Lie Score 

(b) SCL-9O 

Somatic anxiety 

Obsessive 
Compulsiveness 

Interpersonal 
sensitivity 

Depression 

Significant differences Significant differences 
between groups (over between assessment 
all assessment points) points (over all groups) 

- -
- -

- -
- -

I - -
- -

- -

- -

- -
. 

- -
Table~ (contin.) 

Outcome data - summarz of results 

Significant groups 
x time interaction 
effects 

-
-

-
-
-
-

-

-

-
-

I\) 
~ 

V1 



Variable 

Anxiety 

Hostility 

Phobic anxiety 

Paranoid ideation 

Psychoticism 

GSI 

PSDL 

PST 

(c) 16PF 

Factor A 

Factor B 

Significant differences 
between groups (over 
all assessment points) 

Significant differences 
between assessment 
points (over all groups) 

12 month F.U. lower than 
pre-, mid- and post
(p<0.01). 

12 month F.U. lower than 
pre-, mid- and post
(p<0.025). 

Decrease from pre- to 
mid- (p<0.05). 12 month 
F.U. lower than pre
and post- (p<0.05). 
Overall significance 
p<0.025). 

Table ~(contin.) 

Outcome data - ~~mmary of results 

Significant groups 
x time interaction 
effects 

N _.. 

°' 



Variable 

Factor C 

Factor E 

Factor F 

Factor G 

Factor H 

Factor I 

I Factor L 

l 
I 

Significant differences Significant differences 
between groups (over between assessment 
all assessment points) points (over all groups) 

(Group 3 higher than -
all other groups at 
pre-treatment (p<0.05) 

- -
- -
- -
- -
- -

Group 3 lower than -
Groups 1,5 and 7 
(p<o.05). Group 4 
lower than Groups 
1,2,5,7 & 8 (p<0.05) . 
Group 6 lower than 
Group 1 (p<0.05). 
(Overall significance 
~0.02~.n. __ , .... 

Table 5.24 (contin.) 

Out~ome data - summary of~results 

Significant groups 
x time interaction 
effects 

-

-
-
-
-

Group 7 decreases 
from pre- to mid-
(p<0.05). Group 2 
decreases from mid-
to poet- (p<O. ·'JS). 
Group 4 decreases 
from mid- to 12 month 
F.U. (p<0.05). 
Overall significance 
p<0.05). 

-

f\) _. 
-.J 



· Variable 

Factor M 

Factor N 

Factor 0 

Factor Q1 

Factor Q2 

Factor Q
3 

Factor Q4 

Significant differences Significant differences 
between groups (over between assessment 
all assessment points) points (over all groups) 

- -
- -
- -

Group 8 lower than -
Groups 2, 6 and 7 
(p<:0.05). Group 5 
lower than Group 6 
(p<0.05). 
Overall significance 
(p<o.05). 

- -
- -
- -

Table ~(contin.) 

Outcome data - Bwnm!!:l, of results 

Significant groups 
x time interaction 
effects 

-
-
-
-

-
-
-

N _. 
a:, 



e) Control Group Outcome Measures 

An analysis of variance with one repeated measure (ANOVA RI) 

(Meyers and Grossen, 1974) was used to identify any changes which took 

place within the two control groups over time (assessment took place 

at the "pre-treatment"and "post-treatment" equivalent points), on the 

various measures used. 

The results of this analysis are presented in Tables 5.25 (i), 

(ii) and (iii); below. 

Additionally, control group changes are represented graphically, 

where relevant, in Figures 5.1 to 5.92, relating to the treatment 

groups' outcome measures. 

Comparison of means from "pre-" to "post-" 
assessment (F(1,5)) 

Variable 
CONTROL GRP.1 ("Heavy") CONTROL GRP.2 ( "Light") 

(F(1,5)) 

Smoking rate 
(mean no.cigs/day) 2,76 (N.S.) 0.36 (N.S.) 

Tar Intake 
(mean mg./day) 2.31 (N.S.) 1.80 (N.S.) 

Nicotine intake 
(mean mg./day) 2.49 (N.S.) 0.02 (N.S.) 

Anxiety rating 
(N.S.) 1.77 (N.S.) (mean, 0-5 scale) 2.11 

Craving Intensity 
(mean, 0-5 scale) 0.62 (N.S.) 1.49 (N.S.) 

"Internal" smoking 
2.13 (N.S.) (% tot. cigs.smoked) 1.62 (N.S.) 

Table 5.25 (i) 

Control group changes over time - self-report data 
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It can be seen from Table 5.25 (i) that no significant changes 

took place, on any of the self-report outcome measures, vithin either 

control group, from "pre-" to "post-" treatment equivalent points. 

Comparison of means from "pre-" 
assessment (F(1,5)) 

to "post-" 

Variable 
CONTROL GRP.1 ("Heavy") CONTROL GRP.2 ("Light") 

SCN- ~mol/litre) 0.11 (N.S.) 0.69 (N.S.) 

Gross body vt. (kg.) 3.a3 (N.s.) 0.04 (N.S.) 

Lung Function 

("~ 
FEV, 2.17 ~~ 26.60 ~p<o,r) 

(i~ FVC 1.15 N.S. 2.20 N.S. 
(iii~ FEV/FVC 49.00 ~~-001) s.74 ~p<0.)5) 
(iv TF 0.93 ~, 0.19 N.S. 

Table 5.25 (ii) 

Control group changes over time - physiological data 

It can be seen from Table 5.25 (ii) that, although no significant 

changes took place, vithin either control group, over time, on the 

physiological measures of serum thiocyanate level or gross body veight, 

certain significant changes did occur vith respect to lung-function 

measures. 

Control -group 1 , the "heavy" smoking group, showed a highly 

significant increase in FEV/FVC ratio (p<0.001) from the first to the 

second assessment. 

Control group 2, the "light" smoking group, demonstrated a _ 

significant (~0.01) decrease in FEV, from the first to the second 

assessment and also a significant decrease (p<0.05) in F'EV/FVC ratio. 

These significant changes are illustrated in Figures 5.25, 5.21 

and 5.25 respectively (pp. 11t, ,u, ,,a). 
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Variable 

Psychoticism 
Extraversion 
Neuroticism 
Lie Score 

SCI-90 

Soma.tic anxiety 
Obs.compuls. 
Interpers. Sensitiv. 
Depression 
Anxiety 
Hostility 
,hobic anxiety 
Paranoid ideation 
Psychotic ism 
Gen.Sympb. Index 
Pos. Sympt. Dis. Level 
Pos. Sympt. total 

16PF 

Factor A 
Factor B 
Factor C 
Factor E 
Factor F 
Factor G 
Factor H 
Factor I 
Factor L 
Factor M 
Factor N 
Factor 0 

Factor Q
1 

Factor Q
2 

Factor Q
3 

Factor Q4 

Comparison of means from "pre-" to "poet-" 
assessment (F(1,51) 
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CONTROL GRP.1 ("Heavy") CONTROL GRP.2 ("Light") 

Table 5.25 (iii) 

0.63 !N.S.) 
12.27 ~0.)25) 
0.25 N.S. 
o.oo <1hh) 
1.00 (&§,J 
O. 17 (N.S,) 
1.82 (N.S.) 
0.65 (N.S.) 
0.17 (N.S.~ 
1.92 (N.S. 
4.00 (N.S.) 
1.43 (N.S.) 

0.65 (N.S.) 

2.50 (N.S.) 

2.14 (N.S.) 

0.09 (N.S.) 

Control group changes over time - personality data 



It can be seen from Table s.25 (iii) that no significant changes 

occurred, within either control group, over time, on any of the EPQ 

personality factors. 

However, certain changes did occur on the SCL-90. Control group 

1, (the "heavy" smoking group) showed significant decreases on the 

measures of "(;eneral Symptomatic Index" and "Positive Symptom Total", 

between the two assessments (p < 0.025 in both cases). These changes 

are illustrated· in Figures 5.55 and 5.S"q, respectively (p. 2.00- 2.0,). 

On the 16PF, control group 1 shoved a significant decrease 

between the first and second assessments on Factor N ("Forthrightness") 

(p<0.025) and a significant increase on Factor Q
3 

("Self-control") 

(~0.05). Control group 2 shoved a significant (p<0.025) decrease on 

factor B ("Intelligence"), between the two assessments. These changes 

22 2 

are illustrated in Figures 5.a-1, 5.sq and 5.p3, respectively (pp. 2.oq,211,zolf-). 

f) "Use" and "Benefit" ratings for individual treatment technigues 

( i) "Use" 

Using the mean total subject ratings (0-5 scale) for the degree 

of use of each treatment technique, it was possible to rank-order these 

techniques according to their "usefulness". Table 5.26 shows the "use" 

weightings, thus derived, for each technique. 

Rank Degree of 
Order Technique use index 

1 Hierarchical reduction 19.15 

2 Deprived response performance 16.38 

3 Focussed relaxation 16.00 

4 Coverant Control 14.85 

5 Monetary Deprivation 14.50 

6 Covert Sensitization 9.95 

- Contingency Contracting Not applicable 

Table 5.26 

Degree of use of individual treatment techniques 
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A one-way analysis of variance yielded significant differences 

between the degrees of use of techniques (F(5,42) = 4.22 p<0.01). The 

Tu.key (a) Test showed that both Hierarchical Reduction and Deprived 

Response Performance were used significantly more than was Covert 

Sensitization (p<0.01 and <0.05, respectively). (ANOVA Table 95; Appx.VI). 

A series of analyses of variance with one repeated measure (ANOVA 

RI) w~s then performed to assess whether changes took place, over time, 

in the degree of use of each technique. These results are presented in 

Table 5.27, below. 

Technique Changes in degree of use, over time 

Hierarchical reduction F (4,28) = 0.74 (N.S.) 

Deprived response performance F (4,28) = 1.05 (N.S.) 

Focussed relaxation F (4,12) = 2.05 (N.S.) 

Coverant control F (4,28) = 3.26 (p<0.05) 

Monetary deprivation F (4,28) = 2.03 (N.S.) 

Covert sensitization F (4,12) = 1.12 (N.S.) 

Table 5.27 

Changes in the degree of. use of each treatment technique, over time 

It can be seen from Table 5.27 that only one technique was used, 

differentially, over time: the Tukey (a) Test showed that coverant 

control was used significantly more (p<0.05) over the fourth week of 

treatment than over the first week. (ANOVA Tables 96-101; Appx. VI). 

(ii) "Benefit" 

As with the "Use" ratings, the mean total subject ratings (0-5 

scale) for the degree of benefit obtained from each treatment technique 



were rank-ordered. The respective degrees of benefit obtained are thus 

evident from consulting Table 5.28, below. 

Rank Technique Degree of benefit index 
Order 

1 Hierarchical reduction 17.08 

2 Focussed relaxation 15.95 

3 Deprived response performance 15.20 

4 Coverant Control 13.85 

5 Monetary Deprivatio~ 9.85 

6 Covert Sensitization 9.70 

- Contingency contracting Not applicable 

Table 5.28 

Degree of benefit obtained from individual treatment techniques 

22 4 

A one-way analysis of variance demonstrated significant differences 

between the degrees of benefit obtained from the use of each technique 

(F (5,42) = 5.40, ~0.001). The Tu.key (a) Test showed that significantly 

more benefit was (seen as being) obtained from Hierarchical Reduction 

than from Covert Sensitization or Monetary Deprivation (~0.01 in both 

cases) and further showed that more benefit was (seen as being) obtained 

from Focussed Relaxation than from Covert Sensitization or from Monetary 

Deprivation (p<0.05 in both cases). (ANOVA Table 102; Appx. VI). 

A series of analyses of variance with one repeated measure 

(ANOVA RI) w~s then performed to assess whether changes occurred, in the 

degree of rated benefit obtained from each technique, over time. These 

results are presented in Table 5.29, below. 
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Technique Changes in degree of benefit, over time 

Hierarchical reduction F (4,28) = 0.86 (N.S.) 

Focussed relaxation F (4,12) = 6.63 (p<0.01) 

Deprived response performance F (4,28) = 0.11 (N.S.) 

Coverant control F (4,28) = 4.63 (p<0.01) 

Monetary deprivation F (4,28) = 1.69 (N.S.) 

Covert sensitization F (4,12) = 0.35 (N.S.) 

Table 5.29 

Changes in the degree of benefit obtained 
from each treatment technique, over time. 

It can be seen from Table 5.29 that, in the case of two treatment 

techniques, rated benefit changed over time. The Tu.key (a) Test showed 

that, in the case of Focussed Relaxation, significantly more benefit was 

being obtained by the end of the fifth week of treatment than at the end 

of the first week (p<0.01) (the degrees of benefit at the first and fourth 

weeks differed at the p<0.05 level). In the case of Coverant Controi, 

significantly more benefit was being obtained by the end of the fifth 

veek than at the end of the first (~0.01) (ANOVA Tables 103-10g; Appx.VI). 

(iii) Rated weekly benefit from treatment 

Figure 5.93, below, illustrates the changes throughout the treatment 

Programme in rated benefit obtained from treatment (over all groups). 

An 81\alysis of variance vith one repeated measure (ANOVA RI) 

demonstrated a significant change in rated benefit over time (F(4,28) = 

4.54 (p< 0.01). The Tu.key (aJ Test showed that the degree of benefit 

obtained from the treatment programme was significantly higher at the 

end of the fourth week than at the end of the first veek (p<0. 05) and 

Bignificantly higher at the end of the fifth week than at the end of 

the first week (p<0.01). (ANOVA Table 10,; Appx. VI). 
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Fig. 5.93 

Rated benefit from treatment, over the treatment period 

g) Correlational Data 

It was expected that certain of the variables examined in this 

study would correlate positively with one-another. Spearman's Rank 

Order Correlation Coefficients (Rho) were, therefore, computed, for a 

number of these variables. In all cases, as positive correlations were 

predicted, one-tailed tests were appropriate; where the value of 

Spearman's Rho was found to reach a level of significance of p<0.05, 

further analysis was performed to correct for ties (Siegel, 1956, 

p.206) and to correct for N's larger than 10 (op.cit. p.212). (In 

the case of non-significant values of Rho being obtained, further 

analysis was unnecessary, as the above corrections would have served 

only to further decrease the level of statist i cal signi~icance). 

The correlational data obtained is presented in Table 5.30, below. 

("Actual benefit" is defined as the degree of movement towards target 

of the subject). 
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Relationship N I Spearman' s Rho 

Rate of smoking/SCN- level .241 

Expectancy/Motivation 60 

Initial Smoking rate/% "internal" 48 
----· 

Initial smoking rate/Initial "craving" 48 

Actual benefit/Motivation 44 

II 41 

II . 
36 

II 36 

II 36 

Rated benefit/Motivation 44 

" 41 

II 32 

" 31 

II 33 

Actual benefit/Expectancy 44 

II 41 

II 36 

" 36 

" 36 

Rated benefit/Expectancy 44 

" 41 

II 32 

II 31 

II 33 

Rated benefit/Actual benefit 177 

Actual benefit/% weight increase 176 

Actual benefit/ Age ·. 48 

Table 5.30 
Correlational Dat1 

(OVERALL) 0.54 

(PRE) o. 10 

(PRE) 0.05 

(PRE) 0.04 

(MID) 0.14 

(POST) 0.15 

(3/12) 0.22 

(6/12) 0.26 

(1 year) 0.17 

(MID) 0.24 

(POST) 0.22 

(3/12) 0.14 

(6/12) 0.15 

(1 year) 0.13 

(MID) 0.33 

(POST) 0.39 

(3/12) 0.39 

(6/12) 0.33 

(1 year) 0.2s 

(MID) 0.36 

(POST) 0.26 

(3/12) 0.46 

(6/12) 0.50 

( 1 year) 0.45 

(OVERALL) 0.12 

( .. ) 0.26 

( .. ) 0.10 
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Significance 

p<0.001 

N.S. 

N.S. 

N.S. 

N.S. 

N.S. 

N.S. 

N.S. 

N.S. 

N.S. 

N.S. 

N.S. 

N.S. 

N.S. 

N.S. 

p<0.05 

p<0.05 

N.S. 

N.S. 

p<0.05 

N.S. 

p<0.01 

p<o,01 

p<0.05 

~0.001 

p<0.001 

N.S. 



Commenting briefly on this table, it can be seen that significant 

positive correlations were obtained between level of expectancy and 

both self-rated and actual improvement (these measures in turn being 

significantly correlated), between improvement {decrease) in smoking 

rate and increase in gross body weight and between rate of smoking and 

serum thiocyanate blood level (this latter correlation validating the 

self-report smoking-rate data obtained). These issues will be addressed 

in detail in the Discussion. 

h) Predictive Factors 

By way of analysis of variance, all the variables examined at pre

treatment were related to outcome at each assessment point, in order to 

identify any pre-treatment characteristics which predicted a positive 

response to treatment. The method was as follows: a one-way analysis 

of variance was performed on the pre-treatment "scores" of the most 

"successful" subjects and on those of the least "successful" subjects, 

to see whether the scores of these two groups differed significantly; 
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as complete data was available at one-year follow-up on 36 subjects, 

these two groups were each composed of 18 subjects. The results of this 

analysis are presented in Table 5.31, below. 

It is evident from this table that certain pre-treatment character

istics predicted a positive treatment outcome. Noteworthy predictors 

were low SCL-90 scores on the measures of Somatic Anxiety, Obsessive 

Compulsiveness, Depression, Anxiety and Paranoid Ideation and on the 

Global Symptomatic Index and Positive Symptom Distress Level measures; 

a high score on 16PF factor Q
1 

{"more experimenting/liberal") also 

predicted a positive outcome. 

This issue will be addressed further in the Discussion. 



MID ~ .lill. ..§m. 

VARIABLE F(1,34) Sig. F(1,34) Sig, F(1,34) Sig, F(1,34) Sig, 

Smokin& rate 0.04 !ill. 2.44 !ill. 1.73 ~ 0.06 ~ 

Tar 2.53 NS 2.24 ~ 0.72 !ill. 0.00 !§ 

Nicotine 0.01 !ill. 1.09 !ill. o. 75 ~ 0.19 llli 
Anxiety o.oo !§ 0,02 !§ 0.73 !§ 0.22 llli 
Craving 0.11 !§ 0.32 1§ 0.70 !§ 0.09 NS 

"Internal/ 3.10 !i§. 6.91 ~ 2.56 llli 2.74 llli External" 

Expectancy 0.96 NS 0.94 NS 2.25 !ill. 0.24 NS 

Motivation o.oo 1§ 0.25 NS 0.01 1§ 0.56 llli 

Table 5,31 (i) 

Predictive power of pre-treatment measures - self-report data 

~ 

F(1,34) Sig, 

0.65 ~ 

0.10 ~ 

0.35 ~ 

1 .10 1§ 

0.70 !§ 

1.12 !i§. 

2.73 1§ 

0.06 NS 

COMMENTS 

No Big. diff■• 

No Big, diffe, 

, No Big. diffB. 

No Big. diffa. 

No aig. diff■ • 

High S, do better 
at post only, 

No aig, diffa. 

No sig. diffs. 

r\) 
r\) 

'° 



lllil .fQ-2! lL.11.. .2L1L 
VARIAl!LE F(1,34) Sig. F(1 .34) Sig. F(1,34) Sig. F(1,34) Sig. 

SCN - 5.46 ~.os 2.82 !!§ 1.43 !!§ 0.96 !!§ 

Gro■■ body 0.01 NS 2.33 !!§ 0.89 !!§ 0.04 !!§ veight 

Lung function: 

(i) FEY, 0.35 !!§ o.63 !!§ 0.32 !!§ 0.03 !!§ 

(ii) FVC 0.26 NS 0.11 NS 0.01 !!§ 0.52 !!§ 

(111) FEV/FVC 0.02 !!§ 0.37 !!§ o.oo !!§ 0.75 !!§ 

(iT) TP 0.57 1!.§. 0.02 !!.§. 0.15 1!.§. o. 16 !!.§. 

Age 0.01 !!§ 0.06 1!.§. o.oo !!§ 0.60 !!.§. 

Sex 0.90 1!.§. 0.50 !!.§. o.oo !!.§. 0.02 !!§ 

Table 51 31 (ii) 

Predictive pover of pre-treatment meaeurea - physiological data 

~ 

F(1,3-1) Sig. 

2.19 NS 

0.01 !!§ 

1.35 !!§ 

1.46 NS 

0.01 1!.§. 

0.04 !!.§. 

1.63 !!§ 

o.oo !!§ 

COMMENTS 

Highs. do better at 
mid-treatment only 

' No aig. diffa. 

No aig. diffa. 

No aig. diffa 

No aig. diff ■ 

No aig. diffa. 

No aig. diffa. 

No aig. diffa. 

r\.) 
\jj 

0 
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.MID POST 1/.E_ ..§L1L 

VARIABLE F(1,34) Sig. F(1,34) Sig. F(1,34) Sig. F(1,34) Sig. 

~ 
Peychoticism 3.76 !i2 1.05 !§ 0.49 !i2 0.20 NS 

Extravereion 0.13 !i2 0.01 NS o.69 !i2 1.73 NS 

Neuroticiem 0.48 !§ 0.02 !i2 0.22 !i2 0.42 !§ 

Lia ■core 0.05 !i2 0.03 !§ 0.39 NS 0.75 !§ 

SCL-90 

Somatic anxiety 15.63 p<0.001 15.37 p<0.001 15.28 p<'0.001 5.54 ~0.025 

0bseseive 6.48 p<0.025 16.89 
Compuleivenee■ 

p<0.001 12.02 p<0.01 10.25 J>i().01 

Interpersonal 2.19 !i2 4.09 
Seneitivity !i2 1.39 !§ 0.75 !§ 

Depreeaion 3. 76 !§ 4.56 p<0.05 5.16 p<0.05 3.26 !§ 

Anxiety 11.10 p<0.01 1.21 p<0,025 4.22 ~0.05 5.15 p<0.05 

Hoetility 1.58 !i2 3.89 !§ 2.89 !§ 6.01 p<o.01 

Phobic anxiety 0.89 1§ 0.43 1§ 0.10 NS 0.09 !§ 

Paranoid 11.35 p<0.01 15.23 
ideation 

p(0.001 12.02 ~.01 16.29 p<0.001 

Peychoticiam 1.69 !§ 2.10 !§ 0.75 !§ 0.04 !i2 

Global eympto- 7.46 p<0,01 15.37 
atic index 

p<0.001 14.21 ~.001 6,50 p<0,025 

Poeitive aymptom 3,37 !§ 7.36 
dietraae level 

p<0.025 6.81 p<0,025 1 .27 !§ 

Poai tiva eymptom 3.26 !i2 1.65 !§ 0,55 !§ 0.41 !i2 
total 

Table 5.31 (iii) 

Predictive power of pre-treatment measures - personalitl. data 

1 1.ear 

F(1,34) Sig. 

0.46 NS 

0.96 !i2 

o.08 !i2 

0.53 !i2 

5.65 ~0.025 

7.42 p<0.025 

0.43 NS 

2.36 !i2 

3.55 !i2 

6.35 ~0.01 

0.29 !i2 

7.05 p<0.025 

0.12 !i2 

2.12 !i2 

2,49 !§ 

0,25 NS 

C01t1Elfl'S 

.. -- .. , . 

No sig. diffe. 

No sig. diffs. 

No aig. diffs. 

No aig. diffa. 

Lov s. do better at 
1, all assessment points 

Lows. do better at 
all assessment points 

No aig. diffs. 

Lows. do better at poet 
& 3/12. No diffa.eleewhere 

Lows. do better at all 
points, except 1 yr.(no diffa) 

Low S. do better only at 
6/12 and 1 yr. 

No aig. diffa. 

Lov s. do better at all 
asaeaement points 

No aig. diffs, 

Lov s. do better at all asae_.. 
ment points apart from 1 yr. 

Lov S, do better at post & 
3/12, No diffs, elsewhere 

No sig, diffe, 

I\.) 

v.. 
-A 



HID POST _ug_ .§m_ 

VARIABLE P(1,:54) Sig. P(1,:54) Sig. F(1 ,:54) Sig. F( 1,:54) Sig. 

.!.ill 
Factor A ,.10 NS 0.44 NS 0.48 NS 0.25 !ill 

Factor B o.,o !ill 0.90 !ill 1 .69 NS 2.:54 !ill 

Factor C 2.,1 !ill 7.67 ~0.01 2,71 !ill 1. 56 !ill 

Factor E 1.0, !ill 1 .29 !ill 4.11 !ill 0.60 NS 

Factor F 0.06 !ill 0.46 !ill 0.07 !ill 0.44 !ill 

Factor G 2.10 !ill 1.08 !ill 1 .os !ill 2,44 !ill 

Factor H 0.:56 !ill 0.24 !ill o. 10 NS 0.45 !ill 

Factor I 0.44 !ill 0,:54 !ill 0.21 !ill o.oo !ill 

Factor L 0.04 !ill 1,19 NS 0.4:5 NS o.oo !ill 

Factor M 4.49 p<0.05 ,.69 !ill 1,47 !ill o.o, !ill 

Factor N 1.12 !ill :5,94 !ill 1.0, !ill 2.09 !ill 

Factor 0 0.78 !ill 0.90 !ill 0.21 !ill o.11 !ill 

Factor Q1 1.29 !ill ,.19 !ill 4.18 ~.os 6.14 p<0.025 

Factor~ 0.09 !ill o.11 !ill o.o, NS 0.:55 !ill 

Factor Q:5 2.81 !ill 2.09 !ill 2,42 !ill 2.49 !ill 

Factor Q
4 

1.15 !ill 2,86 !ill ,.11 NS 5.29 ~.os 

Table 5, 31 (iii) (continued), 

~redjctive power of pre-treatment measures - pereonalitz data 

1 zear 

F(1,:54) Sig, 

0.,2 NS 

5.14 ~o.os 

2,95 !ill 

0.01 !ill 

0.54 NS 

4.21 ~o.os 

0,79 !ill 

0.20 NS 

0.04 NS 

0.12 !ill 

2.51 !ill 

o.oo NS 

4.54 p<0,05 

0,64 NS 

0.07 !ill 

,.6, !ill 

COMMENTS ---
No 11ig. diff■• 

Highs. do better at 1 yr. 
only. (Intelligence) 

Highs. do better at poet 
only. (.E.motional stability) 

No sig, diffs, 

No eig. diff11. 

Low S, do better at 1 yr. 
only. (Conecientiousnee11) 

No sig, diffe, 

No eig, diff■, 

No 11ig, diff11, 

Highs. do better at mid-
treatment only. (Hore imaginative) 

No 11ig. diff■, 

No eig, diffs. 

Highs. do better at :5,6 & 1 yr, 
(More experimenting/liberal) 

No 11ig, diff■, 

No ■ig, diffs. 

Low S, do better at 6 month 
only (More relaxed). 

I\) 

\..N 
I\) 
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i) Subject Attrition 

Table 5.32, below, provides details of the numbers of subjects 

available for data collection, at each assessment point, for each of 

the variables measured. As stated earlier, the method of analysis used 

for outcome data allowed missing data to be taken into account (with the 

exception of certain physiological measures for Group 2). 

Measure Pre. 

N (96) 

Self-reEort 

Smoking rate ~ 48 (100) Tar intake 
Nicotine intake) 

*Anxiety rating) 
(100) *Craving intmsi~~ 48 

'11% "Internal" 

Overall Eenefi. t 
48 (100) Rating 

Phrsiological 

SCN - 48 ( 100) 

Gross Body 
48 (100) Weight 

Lung Function 48 ( 100) 

Personalitr 

EPQ 

~ SCL-90 48 (100) 
16PF ) 

Mid. Post. 3-month 

N ( 96) N (%) N (96) 

44 (91. 67) 41 (85.42) 37 (11.08) 

41 (85.42) 24 (50.00) 20 (41.67) 

44 c91.6r 43 @9.58) 35 (72.92) 

43 (89. 50; 42(87.50: 32 (66.67) 

44 (91.6?: 43(89.58) 38 (79. 17J 

40 (83. 33) 40(83.33; 31 (64. 58: 

44 (91.61) 43(89.58) 33 (68.7~ 

Table 5.32 
Subject Attrition Rates 

6-month 1 year 

N (%) N (96) 

31 (11.08) 37 (11.08) 

24 (50.00) 27 (56.25) 

35 (72. 92) 35 (72.92) 

32 (66.67' 31 (64.58) 

38 (79. 17) 38 (79.17) 

29 (60.42) 29 (60.42) 

33 (68. 75) 33 (68.75) 

(* Figures for these measures are artificially depressed, as abstinent 
subjects are included here, the measures not being applicable to 
non-smokers). 



The mean percentage of the initial number of subjects available 

for assessment, at each assessment point, across all measures, are 

illustrated in Figure 5.94, below. Again, these figures are slightly 

depressed due to the non-applicability of certain measures to abstinent 

subjects, who are therefore included in this data. 
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Fig. 5.94 

Subject Attrition Rates 
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6. DISCUSSION 

a) Interpretation and Discussion of the Results 

(i) Pretreatment analyses 

a) Self-report measures 

(i) Smoking rate and tar and nicotine intake estimates 
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As reported in the Results section (p.140), the mean initial smoking 

rate of the experimental subjects participating in this study was 23.60 

cigarettes per day (standard deviation 8.36). (The range was 8-45, -the 

median rate was 23 and the ~ode 20). As self-reported smoking rate 

correlated significantly (rho= 0.54, p<0.001) with serum thiocyonate 

measurements taken, it may be concluded that self-reported rates were 

valid and a reasonably accurate measure of smoking frequency. Moreover, 

as the reported mean smoking rate of the larger (N = 301) sample, from 

which these subjects were randomly selected, was 26.50 cigarettes a day, 

the experimental subjects may be considered to be reasonably 

representative of the general smoking population (the one extenuating 

factor being that the smokers responding to the initial questionnaire 

were hoping to become non-smokers and were, therefore, perhaps, an 

unrepresentative sub-population). 

As reported above (p.145), the experimental treatment groups did 

not significantly differ from one-another on the measure of initial 

smoking-rate, at pre-treatment. 

It has already been mentioned (p.141) that the estimated daily 

tar and nicotine intake levels of subjects were calculated directly 

from self-reported smoking rate, taking into account the brand of 

cigarettes smoked, and that H.D.U.K. tables were used for this purpose. 

Nicotine regulation or titration effects (and, by implication, "tar 
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regulation" effects) were not taken into account here, so it is possible 

that real nicotine and tar intake measures were underestimated (for 

those smokers who reduced their rate of smoking). However, bearing in 

mind the findings of Schachter (1977), that a 77% reduction in nicotine 

level +ed to only a 17-2596 increase in cigarette consumption, and the 

results of other research studies previously mentioned which cast some 

doubt on the reality of nicotine regulation, (see Review of the 

Literature, p.33), it is not yet possible to be conclusive about the 

mechanism of nicotine-regulation; the estimates obtained in this study 

may well, therefore, be valid. 

As was the case with smoking rate, the experimental groups were 

statistically comparable, at pre-treatment, on the measures of tar and 

nicotine intake. 

(ii) Anxiety ratings 

To re-iterate, "situational anxiety" was reported as being the 

degree of anxiety present, prior to smoking each cigarette. A 5 point 

scale was used for this purpose. The mean pre-treatment rating for the 

total experimental group vas 1.63, which falls between the "totally 

free from anxiety" and "slightly anxious" points on this scale. The 

total experimental group can therefore be considered to be a relatively 

"anxiety-free" and "non-pathological" group, and comparable with the 

general (non-smoking) population. 

As detailed in the Results aection (p.147), however, experimental 

Group 6 obtained a significantly higher mean anxiety score, at pre

treatment, than did Groupe 3 and 5. These latter Groups did not have 

especially low ratings, but the mean rating for Group 6 was relatively 
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high (2.48). This high score was attributable to the inordinately high 

anxiety levels of two of the six subjects in this group: one subject 

had a mean pre-treatment score of 3.01 and the other a score of 4.19. 

(The first subject was experiencing marital difficulties - for which 

behavioural counselling was offered, independently of her involvement 

in this project - and these difficulties were leading to a generally 

high level of anxiety; the second subject was clearly emotionally 

disturbed, was suffering from neurotic anxiety and dropped out of the 

treatment programme after initial assessment. This subject later 

received psychiatric treatment for his problems.) 

It may be pointed out here that situational anxiety (ie. the 

level of anxiety experienced at the time of smoking)has been measured 

in very few previous studies in this field, despite its therapeutic 

importance. 

(iii) Craving Intensity Ratings 

As with the Anxiety Ratings, degree of craving was recorded, using 

a 5-point scale, immediately before each cigarette was smoked. The 

mean rating (N = 48) of 2.39 reflected a "slight" to "moderate" degree 

of craving, according to the scale-point definitions. Craving may be 

considered, in turn, to reflect the degree of dependency (both 

physiologically and psychologically) on cigarettes and thus this 

experimental group were, taken as a whole, "slightly" to "moderately" 

dependent smokers, at the commencement of the treatment programme. 

There was, naturally, some individual variation in craving intensity 

ratings; {the range was 1.06-4.57, the median was 2.32 and the mode 

was 3.03). 



The treatment groups, as mentioned previously (p.147), did not 

differ significantly at pre-treatment on the measure of craving 

intensity. 

(iv) The 'internal-external" smoking dimension 
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A relatively high proportion (72.85% - see Table 5.1(i), p.140) 

of the cigarettes smoked were classed, at pre-treatment, as "internal", 

by the total subject group. (The standard deviation of 22.86 does 

show, however, that considerable variability existed among individual 

smokers). 

As previously discussed (pp.102-103), "internal" and "external" 

smokers supposedly smoke for different reasons: "internal" smokers in 

response to physiological cues and "external" smokers in response to 

environmental cues (Russell et al, 1974; Schachter, 1977). Moreover, 

this dimension has been related to rate of smoking (eg. Herman, 1974), 

"heavy" smokers being more "internal" than "light" smokers. Were this 

the case, the subjects participating in this study would have been 

expected to be relatively heavy smokers; although "heavy" is an 

arbit~yterm, the mean rate of 23.6 cigarettes a day is not considered 

as being particularly heavy and so the relationship between "internal

external" smoking and smoking rate is perhaps not so clear as has been 

supposed. Moreover, the Spearman's Rho correlation between initial 

(pre-treatment) smoking rate and% "internal" cigarettes smoked was 

found to be 0.05, which is non-significant (see p.227) and this casts 

further doubt on the traditionally accepted nature of the "internal

external" dimension. 

It was found that the experimental groups in this study did not 

differ significantly from one-another, at pre-treatment, on the 

measure of "internal vs. external" smoking (p.148). 



(v) Expectancy 

Expectancy, as stated previously, was measured on a 10 point 

scale and the mean expectancy rating of the subjects participating 

in this experiment was 8.69 (p.140). This can be interpreted as a 

relatively high mean score (and the standard deviation of 1.75 as 

signifying a narrow spread of expectancy ratings). The subjects, 

therefore, would have been expected, according to the results of 

at least one previous study in this field, (Blittner, Goldberg & 

Merbaum, 1978) to respond w·ell to the treatment programme (perhaps 

regardless of the form of this programme) and to succeed in 

achieving their goals. This was, in fact, the case: this issue is 

addressed in more detail under the heading "Correlational Analyses", 

below (p. 271). 

The subject groups were equivalent on the measure of expectancy 

(see p.148). 

(vi) Motivation 

It has been mentioned earlier that the "motivation" questionnaire 

used in this study was intended to provide only a rough measure, not 

having been subjected to reliability of validity tests of any kind 

(see p.119). However, it was felt that, in view of the clear role of 

motivation as a "non-specific" factor in smoking control (McFall and 

Hammen, 1971; Raw, 1976), some measure was desirable, to assess 

whether motivation played some role in determining subjects' success 

in modifying their smoking behaviour, in this study. 
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As in the case of the measure of "expectancy", the issue of 

motivation will receive further attention in the context of the 

discussion of the correlational analyses which were performed (see p.271). 



Suffice it to say, at this point, however, that no relationship was 

found between motivation, as measured, and response to treatment, but 

that the mean motivation score of 117.92 (see Table 5.1(i), p.140) of 

subjects before treatment commenced was equivalent to an approximate 

mean score of 6.3 on a 10 point scale and was therefore not especially 

high. Interestingly, "motivation" (again, as measured in this study) 

and "expectancy" did not correlate significantly (Rho= 0.10). 

The "motivation" acoree of the experimental groups did not differ 

significantly at pre-treatment and no differential group effects were 

therefore expected (see p.149). 

b) Physiological measures 

(i) Serum thiocyanate (SCN-) 

The mean SCN- level obtained for subjects at pre-treatment was 

152.94p..mol/litre (S.D. 37.98). This finding was commented upon 

briefly in the Results Section (p.142) and it is germane to reiterate, 

at this point, that this figure is comparable with the mean levels 

recorded in previous studies for equivalent mean rates of smoking. 

Butts et al (1974), for example, reported a mean of approximately 152 

~ mol/litre for 20-a-day smokers and Vogt et al (1977) a mean of 175 

r mol/litre for 20+-a-day smokers (N not reported). The mean non

smoker SCN- levels in these two studies were 44 and 65~mol/litre 

respectively: in the present study, the mean non-smoker SCN- level 

was 49. 33 ,M mol/litre. 

Furthermore, it has been stated elsewhere (p.227) that the 

Spearman's Rho correlation between rate of smoking and SCN- blood 

level vas found to be a highly significant (p<0.001) 0.54 and this 

figure, too, compares well with the findings of previous studies -
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a Spearmans Rho's of 0.46 (Butts et al, 1974) and 0.48 (Vogt et al, 

1977). 

The findings of the present study confirm the validity of using 

SCN- as a molecular physiological measure in smoking research (it 

discriminates well between smokers and non-smokers) and also suggest 

that self-reported smoking rates are, perhaps, more accurate and 

reliable than has been supposed by some authors (eg. McFall, 1970); 

this is in line with the assertions of Frederiksen, Epstein and 

Kosevsky (1975) and Epstein and Collins (1977) who favoured self

report measures, reporting reliabilities of 0.85+. 

The treatment groups did not differ significantly from one 

another, on the measure of SCN-, at pre-treatment. (see p.149). 

(ii) Gross Body Weight 

The mean gross body weight of the subject group, at pre

treatment, was 67.51kg. (s.n. 10.23kg.). Sexes being equally 

represented, the expected weight for this age-group (mean age 42.35 

years) was 64.4kg (Palmer, 1980). This finding was rather unexpected 

as, according to some studies (eg. Karvonen et al 1959; Bjelke, 1971; 

Khosia and Lowe, 1971; Gold~ and Medalie,1977) smokers, in 

general, weigh less than do non-smokers; the experimental subjects 

in this study were actually, on the average, over three kilograms 

above the expected weight. 
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A number of factors may account for this discrepency, (the 

dietary characteristics of the local population being one such factor) 

but here is not the place to investigate these: what was of more 

interest and importance in this study was the change over time in body 

weight, as a function of changes in smoking rate, and this will be 

discussed at a later point. 



There were no differences between groups, at pre-treatment, 

on the measure of gross body-weight (see p.150). 

(iii) Lung Function Measures 

As stated earlier (p.142) the obtained mean FEV1(forced 

expiratory volume) of 89.25 for the total subject group at pre

treatment compares poorly with the expected (healthy) mean of 100. 

(The standard deviation of 15.os, moreover, does not reflect an 

especially wide degree of variation in individual FEV
1 

readings); 

the FVC (forced vital capacity) figure mean of 100.02 Es.D. 15.70) 

was, however, "normal". This is an interesting and clinically 

significant finding and suggests that, although the lung capacity 

of the subjects was not diminished as a result of their smoking, 

their ability to expel air from the lungs was detrimentally 

influenced by smoking. 

Low FEV
1 

readings are characteristic of individuals with 

obstructive airvays disease (eg. bronchitis, bronchial asthma or 

emphysema) (Bass, 1974) and the findings of this study suggests 

that the subject population, as a whole, were experiencing 

obstructive problems as a result of bronchial congestion due to 

smoking. 

The more meaningful measure of FEV/FVC ratio was also found 

to be lower than the healthy value (which, for non-smokers, should 

be in the vicinity of 82.0 (Cotes, 1975)). For the subjects in 

this study, this value, at pre-treatment was 71.69 (S.D.9.88); 

a ratio of 70.00 or below is considered to be pathological (Bass, 

1974), so the obtained mean ratio vas very close to being indicative 

of pathological respiratory functioning. 
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Finally, the mean carbon monoxide (co) transfer factor of 

87.58 (s.D. 14.55) for the subject group also supports dysfunctional 

respiration - the healthy, expected value being 100. 

The above findings serve to confirm the already well-established 

view that smoking is harmful to health (Doll and Peto, 1976; R.C.P. 

1962, 1971, 1977; u.s.D.H.E.W. 1979). 

On none of the lung-function measure s did the treatment groups 

differ significantly, at pre-treatment assessment. (see pp.150-152). 

c) Personality Measures 

(i) Eysenck Personality Questionnaire (EPQ) 
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At pre-treatment, the mean scores of the total subject group on 

the three EPQ dimensions of Psychoticism, Extraversion and Neuroticism 

(and also on the fourth dimension of "Lie Score") all fell within the 

normal range for the age group studied, (ie. less than one standard 

deviation from the overall population mean - Eysenck and Eysenck (19751. 

No significant inter-group differences existed at pre-treatment, (see 

Table 5.16(i), p.153). With respect to the parameters measured by the 

EPQ, therefore, the subject group vas a "normal" population. 

(ii) Symptom Check List (SCL) 90 

On none of the factors examined by the SCL-90 was the mean T 

score for the total subject group, at pre-treatment, over 50, this 

being the "normal/pathological" cut-off point (Derogatis, Lipman and 

Covi, 1973). However, the mean score on the Somatic Anxiety factor 

did approach this cut-off point, being 46.35 (s.D. 14.58) and this 

suggests that the subjects participating in this study experienced 

a relatively high incidence of somatic symptoms of anxiety. It was 
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thought to be likely that the frequency and intensity of such 

symptoms would increase, at least initially, as smoking rate decreased, 

but it is difficult to explain the high mean score at baseline; it 

may be that the subjects, being, by virtue of their request for help 

vith their smoking problem, a rather self-selected population, were 

more than normally anxious and concerned about their smoking behaviour 

and vere therefore predisposed to experiencing somatic symptoms of 

anxiety (although their mean score on the factor of general anxiety 

was less "pathological" - · 38. 71 (s.D. 12.67)). Further investigation 

is perhaps warranted here. 

A further point of interest was the (low) mean score of 22.81 on 

the "Phobic Anxiety" factor, with the remarkably high standard 

deviation of 25.oe. The explanation for this exceptionally wide 

variation is that, whereas the majority (54.296) of subjects participatin~ 

in the study obtained a "Phobic Anxiety" score of zero, seven (14.6%) 

of the subjects (one male and six females, evenly dispersed among the 

eight treatment groups) obtained scores of over 50 (ie. scores which 

were "pathological"). All of these subjects experienced varying 

degrees of agoraphobia. As there is no reason to suppose that 

agoraphobic individuals are more likely to want to modify their 

smoking behaviour, nor that smokers wanting to stop are more likely 

to be agoraphobic, the data obtained perhaps serve to show how 

prevalent a disorder is agoraphobia. This is not the place to 

discuss this issue, which has been covered in depth elsewhere 

(Thorpe and Burns, 1983). 



At pre-treatment, no significant differences were found between 

the eight treatment groups' mean scores on any of the SCL-90 factors 

(see Table 5.16(ii), p.154). 

(iii) 16PF 

As stated earlier (p.144) all the 16PF mean sten scores, for the 

total subject group, were within normal limits (the "normal" range 

being approximately 4.7 to 6.3), with the exception of the mean 

score of 7.52 on Factor B (Intelligence) (see Table 5.1 (iii) pp.143-

144). This finding is not· surprising, as it is reasonable to suppose 

that more intelligent individuals who smoke are more likely to make 

efforts to stop ( ·or to obtain help with the problem) than are less 

intelligent smokers, who may be less aware of the harmful effects of 

smoking. 

The relatively low standard deviation (1.64) obtained on Factor 

B, moreover, shows that the subject group was uniformly of above 

average intelligence (in fact, only seven (14.6%) of the subjects 

scored below the average (5.5) point on the scale, at pre-treatment). 

It was mentioned in the Results Section (p.156) that, on one 

of the 16PF factors, a significant difference emerged between groups, 

an analysis, at pre-treatment. Group 3 had significantly higher mean 

Factor C (Emotional Stability) scores than all the other treatment 

groups, This was primarily due to three (50%) of the six subjects 

comprising Group 3, obtaining a C score of 9, at pre-treatment. 

d) Age and Sex 

It has already been noted that the treatment groups were 

statistically equivalent on the measure of age (the overall mean 

being 42.35 years (S.D. 10.35 years) (p.141 and p.156) and that the 

sexes were equally represented (p.144). 
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(ii) Outcome Analyses 

a) Self-report measures 

(i) Smoking Rate 

As indicated earlier (pp.163 and 164), all experimental groups 

responded equally well to treatment: there were no significant 

inter-group differences in the degree of movement towards target 

(whether this be abstinence or reduction) and there were no groups 

x time interaction effects. 

For all groups, treatment resulted in significant changes in 

smoking rate over time. Rate reduced significantly from baseline 

to mid-treatment and, again significantly, from mid-treatment to 

post-treatment. A significant increase in smoking rate then took 

place, for all groups, between post-treatment assessment and 3-

month follow up and slower (non-significant) increases between 3 

and 6 month and 6 and 12 month follow-up. However, the increase 

from 3 to 12 month follow-up was significant. It is important to 

state that, at one-year follow-up, the mean smoking rate for all 

groups was still significantly lower than at pre-treatment 

assessment. 

Thus, regardless of whether subjects were "heavy" or "light" 

smokers (ie. baseline smoking rate), regardless of whether they 

aimed to abstain from smoking or to reduce their smoking rate to 

25% of baseline and notwithstanding the differing designs of the 

treatment packages ( 11Self-control11 versus "multicomponent"), 

subjects, overall, succeeded in obtaining long-term benefit from 

treatment. 
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(There was, naturally, some individual variation in response 

to treatment - some subjects were more "successful" than others; 

however, analysis of variance does, by definition, take into account 

this individual variation: wide variation yields lover (and 

therefore less significant) F ratios. The highly significant 

results obtained statistically on this outcome measure are, 

therefore, of equal clinical significance.). 

It would appear, then, that several conclusions can be drawn 

from this study, with regard to factors influencing response to 

treatment. First, baseline smoking rate does not seem to be an 

especially important ~dependent variable. Although it may still 

be the case that "heavy" and "light" smokers smoke for different 

reasons (Russell et al, 1974; Schachter, 1977), it seems that the 

type of treatment approach used in the present study would seem to 

be of equal effectiveness in modifying the behaviour of both "types" 

of smoker. The point made by Leventhal and Cleary (1980) that many 

light smokers have great difficulty in stopping smoking (as well as 

do heavy smokers) is therefore supported in an indirect way by this 

study: the finding here was that heavy smokers are as successful 

in modifying their smoking behaviour as are light smokers and 

differentiation with regard to baseline rate is, therefore, not 

necessary when considering likely response to intervention. 

Secondly, the treatments used in this study enabled smokers 

to gain both short and long term benefit, whether the goal vas total 

abstinence from smoking or whether the aim vas to smoke at 2596 of 

baseline-rate. (It must be remembered here that "benefit" is 
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defined as a reduction in smoking rate, a "movement towards 

target", and does not necessar~ly imply an achievement of that 

target. Abstinence and pre-planned reduction rates will be 

discussed below, where it will be seen that differences were 

found between abstaining and reducing subjects, with regard to 

their "success"). 

To re-iterate, all groups, regardless of the type of target, 

reduced their smoking rate significantlyttu.-ough treatment and were 

still smoking at a rate .significantly lower than baseline, at 

one-year follow-up. It has been twice stated previously that 

"there is not yet sufficient evidence available to preclude 

treatment efforts which aim to establish a lower level of smoking 

in subjects, as an alternative to total abstinence" (pp 35 and 93); 

this assertion appears to be vindicated. (Vindication is also given 

to the conclusions drawn by researchers such as Martin et al (1981-) 

that compensatory smoking behaviours - for example nicotine 

regulation - do not necessarily occur as a result of reduced rate; 

this is evidenced by the significantly reduced eerum-thiocyanate 

levels found, at long-term follow-up, in the "reducing" subjects 

in this study. This issue is discussed below). 

In the above respect, therefore, the results of this study are 

congruent with the findings of Schinke, Blythe and Doueck (1978), 

Elliott and Denney (1978), Foxx and Brown (1979) and Foxx and 

Axelroth (1983) in demonstrating that a reduced rate of smoking can 

be achieved and maintained in the long-term. Russell (1974) stated 

that "With (the) •••••• more feasible goal (of controlled smoking), 
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success is not only possible but probable" (p.256) and this study 

supports this belief. 

A third conclusion which may be drawn from this study, (and 

perhaps the most important one), is that the "self-control" 

package wasof equal effectiveness as a method of treatment as was 

the more elaborate "multicomponent" package, this latter approach 

combining self-control with "therapist administered" techniques. 

An alternative conclusion· which may be drawn here is that the 

additional techniques used in the multicomponent package -

focussed relaxation training and covert sensitization - were of 

no inherent value in modifying smoking behaviour. This conclusion 

is rather untenable, however, as, in addition to there existing some 

empirical evidence that these techniques are infact effective 

(Ravensborg, 1976; Cautela, 1970; Sipich, Russell and Tobias, 

1974), the subjects participating in this study rated at least one 

of the methods - focussed relaxation training - as being relatively 

highly beneficial as a treatment technique {see p.224). 

It does not seem, then, that the direct treatment of subjects 

{at least with the techniques used in this study) is an essential 

requisite of therapy, but that a self control package of the type 

utilized is sufficient to elicit a favourable response to inter

vention. (This, of course, has implications for the cost

effectiveness of intervention with the problem of smoking; this 

matter will be discussed later.). It was suspected, from a review 

of the pertinent literature {see pp.87-91, above, and especially 

the studies by Chapman et al (1971), Morrow et al (1973) and Tongas, 
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Patterson and Goodkind (1976)) that an additive effect would be 

obtained by combining self-control and therapist administered 

procedures, subjects receiving both types of treatment being 

more successful in modifying their smoking behaviour. This was 

not the case and the statement by Franks and Wilson (197i) that 

"more is not always better" certainly gains support. 

(ii) Abstinence rates and reduction "success" rates" 

As indicated above (p.246), although all groups, regardless 

of their target, significantly reduced their smoking rates (and 

maintained this reduction) and although there were no inter-group 

differences in this respect, an analysis of whether "abstainers" 

were more successful in reaching their target than "reducers" was 

performed (See Results Section, pp.163-167) and this showed that, 

in absolute terms, the former were more successful than the latter. 

To re-iterate, the abstinence rates for those subjects (N = 24) 

aiming to stop smoking completely, at each of the six assessment 

points, were: at pre-treatment, 0%; at mid-treatment, 4.1796; 
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at post-treatment, 45.83%; at 3-month follow-up, 50.00%; and at 

both 6 and 12 month follow-up, 25.0096. The "success" rates for those 

subjects (N =24) aiming to smoke at 25% (or less) of their baseline 

rate were: at pre-treatment, 0%; at mid-treatment 16.67%; at 

post-treatment, 29.1796; at 3-month follow-up, 8.3396; at 6-month 

follow-up 16.67%; and at 12 month follow-up, 8.3396. 

As stated on pp.165-166, the abstinence rates at all 

assessment points, with the exception of mid-treatment, were 

significantly higher than at baseline; the "success" rates for 



reducers were, at no point, significantly higher than at pre

treatment. (Within these two major groups, no inter-sub-group 

differences were apparent for "abstainers" or for "reducers"). 

Trese data are not in any way remarkable but are nevertheless of 

considerable interest. First, with regard to the "abstaining" 

subjects, the abstinence rate at mid-treatment was disappointing 

(although, in fact, the nature of the treatment programme was 

such that total abstinence was not expected, or required, until 

the end of the treatment phase). Similarly, it was hoped that, 

at the end of treatment, the majority of subjects would be 

abstinent; in fact, just under half (N = 11) were. However, 

abstinence rate actually increased between the end of treatment 

and the first (3-month) follow-up assessment; this result was 

not expected (although it was hoped that abstinence would be 

maintained to a considerable degree, after treatment,) but shows, 

perhaps, that the treatment techniques comprising the packages 

used were of lasting benefit (or, alternatively, that the 

motivation of abstinent subjects to remain abstinent was high). 

This figure of 50}b abstinent at 3-month follow-up compares well 
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with the majority of previous studies in this field (see Lichtenstein 

and Danaher, 1976; Raw, 1978, p.175) but less well when measured 

against earlier studies employing self-control or multi-element 

packages (see pp.83-91, above). The same is true for the longer

term follow-up tates: an abstinence rate of 25% at one-year 

follow-up is superior to many previously obtained rates (Raw, 

op.cit), but inferior to the rates achieved, through the use of 



self-control packages, by, for example, Brengelmann (1973), 

Flaxman (1974) and Delahunt and Curran (1976). 

There is a clear need for treatment "booster" sessions after 

the three-month follow-up point, in order to maintain abstinence. 

This issue will be discussed in detail below. 

With regard to the "reducing" subjects, a different, and less 

positive, picture emerges from the data obtained. Again, at no 

assessment point was there a significant statistical difference 

between reported smoking rate and smoking rate at pre-treatment, 

when 25% of baseline rate was used as the criterion of "success". 

The closest approach to significance came at post-treatment 

assessment, when 29.17% of subjects were smoking at the prescribed 

rate, or less (the value of p here was approximately 0.10) -

F(5,15) = 2.53). 

It is evident, then, that, where adherence to a pre-determined 

target rate is the goal, a target of C'J}6 of baseline smoking rate is 

more easily attained (and maintained) than a "controlled smoking" 

target of 25%. This failure of the present experiment to effect 

controlled smoking will be discussed, in more detail, at a later 

point. 

In conclusion, it must be remembered, however, that, when 

smoking rate, per se, is taken as the primary de pen cl. ,ent variable, 

all groups in this study, regardless of target-rate, significantly 

reduced their rate and maintained this reduction at long-term 

follow-up. 
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To facilitate the comparison with Previous studies of the 

results obtained here, below is reproduced a diagram (Fig. 6.1) 

originally appearing in Hunt and Bespalec (1974) and used later 

by Lichtenstein and Danaher (1976) to illustrate the typical rate

reductions and abstinence rates obtained from smoking treatment 

programmes. The data were collected from 89 such studies. 
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Fig. 6.1 
Compari s on of outcome results - the present and previous studie s. 
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It is important to point out that Lichtenstein and Danaher 

criticize Hunt and Bespalec's summary in that "the curves are based 

only on subjects who achieved abstinence at termination, thus 

yielding an overly optimistic picture of total program effectiveness" 

and referred to McFall and ·Hammen's (1971) conclusion that, typically, 

at 4-6 month follow-up, "percentage of baseline smoking averaged 

about 75% of baseline, and the percentage of abstinent subjects 



ranged from 996 to 1796 with a mean of 1396" (p.90) 

(iii) Tar and Nicotine Intake 

The question of the validity of the tar and nicotine measures 

obtained in this study has already been addressed (see p.236). 
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Measures taken at the post-baseline assessment points, in the 

case of both estimated tar and nicotine intake, followed a similar 

pattern to smoking rate (ie. movement towards target). (This patt.ern 

was not identical, owing ·to occasional changes in cigarette-brand, 

and therefore tar and nicotine content, by subjects). 

In the case of both tar and nicotine, significant decreases in 

intake took place from pre- to mid-treatment assessment and from mid

to post-treatment. In the case of tar intake, a significant increase 

took place between the end of treatment and six-month follow-up and a 

further, non-significant, increase from six- to twelve-month follow-up; 

tar intake at twelve-month follow-up was still significantly less than 

at pre-treatment. 

In the case of nicotine intake, a significant increase took place 

from the end of treatment to 3-month follow-up, but a non-significant 

increase from three- to twelve-month follow-up. Again, intake at one

year follow-up was significantly less than at pre-treatment. 

Neither with tar nor nicotine outcome measures were any inter

group differences found. 

It can be argued from this data, taking into account the harm

fulness of tar and nicotine as substances contained in cigarette 

smoke (R.C.P. 1962, 1971, 1977; USDHEW, 1979), that long-term benefit, 

with regard to physical health, was obtained by all groups partici

pating in this study. 
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(iv) Overall Benefit Ratings 

The mean Overall Benefit Ratings reported by each treatment 

group reflected the objective measures of benefit taken. A 

significant degree of benefit was apparent by mid-treatment 

assessment; in fact { the amount of benefit obtained during the 

first half of the treatment phase was represented by the greatest 

change in degree of benefit obtained, between two adjacent assessment 

points (see Fig. 5.10, p.171). Subjectively rated benefit subsequently 

increased from mid-treatment to post-treatment assessment (although 

non-significantly), implying that the treatment programmes used were 

seen as having maximum impact over the first three weeks of treatment. 

This finding is again a reflection of the changes over time in smoking 

rate, where maximum decrease in rate was evident over the first half 

of the treatment phase. 

Following asymptote at post-treatment assessment, the total group 

mean benefit rating at this point being approximately 7.7 on a 10-

point scale, a decline occurred in reported Overall Benefit. This 

decline was statistically significant between post-treatment 

assessment and three-month follow-up (as was the case with smoking

rate), but non-significant from three-month to one-year follow-up. 

No inter-group differences in overall rated benefit were 

apparent, at any assessment point, and no groups x time interaction 

effects occurred. 

The data obtained here seem to demonstrate that a very close 

relationship exists between actual benefit obtained from treatment 

(ie. reduction is smoking rate) and subjectively perceived benefit. 

(The Spearmans Rho correlation between these two measures, over all 

subjects and assessments, was found to be 0.72, this being significant 
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at the p< 0.001 level). It may, therefo:t:e, be concluded that, from 

a clinical viewpoint, subjects who respond well to treatment do 

actually feel to have done well and may thus be described as having 

benefited psychologically, as well as physiologically, from treatment. 

(v) Anxiety Ratings 

Some interesting, al though .:expected, findings took place when 

the anxiety ratings over time for all treatment groups were examined. 

(Again, no inter-group. differences were evident at any assessment 

point, other than pre-treatment - see pp.172 and 236). 

Mean anxiety ratings increased slightly (non-significantly) 

during the first half of treatment, but significantly during the 

second half. Then, in line with the pervasive "relapse", or movement 

towards baseline of smoking-rate, anxiety ratings again decreased 

significantly; a further (non-significant) decrease took place between 

the three- and six-month follow-up assessments. 

As predicted, therefore, (see p.118), an "inverted-U" shaped 

change took place, over time, in subjectively experienced anxiety, 

measured prior to smoking each cigarette, and this "inverted-U" peaked 

at post-treatment assessment, when smoking-rate was at its lowest. 

The clinical implications of this phenomenon are clear, as is 

the bearing of these findings on future efforts to modify smoking 

behaviour, and this issue will be discussed under a later heading. 

(vi) Craving Intensity 

As was the case with "Anxiety Ratings" (see above), it was 

expected than an "inverted-U" shape would be apparent, when mean 

"craving intensity" ratings were examined over time (either because 

smoking rate would follow the same pattern or because abstinence or 



reduced rate would eventually become more tolerable). This 

expectation was borne out: craving intensity increased (non

significantly) from pre- to mid-treatment assessment, 

significantly from mid- to post-treatment assessment and then 

decreased significantly until three-month follow-up. No further 

significant changes then took place. The explanation for this 

pattern is most likely related to a combination of the factors 

mentioned above - a degree of "relapse", together with adjustment 

to lower levels of bodily nicotine. 

No significant differences existed between mean craving 

intensity ratings of the eight treatment groups, at any assessment 

point. 

The implications of these findings will be discussed, along 

with those relating to rep::n.ted .anxiety, at a later stage. 

(vii) "Internal/External" Smoking 

Contrary to expectations (seep. 118), no changes took place, 

over time, in the proportion of cigarettes which were rated as 

being smoked in response to "internal" or "external" stimuli. 

Further, no inter-group differences were apparent, at any 

assessment point, on this measure. 

It was thought that a reduction .msmoking-rate would lead to 

an increase in the number of cigarettes judged as "internal", 

partly because several treatment techniques were specifically 

designed to weaken the power of external., environmental stimuli 

in eliciting smoking behaviour, but also because, given the 

importance of the capacity of smoking to maintain the required 

level of nicotine in the body (Russell, 1971; Raw, 1978), it was 
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expected that nicotine level depletion would intensify internal 

"signals" to smoke. 

Clearly, this was not the case. This rather negative finding, 

along with the equally negative finding that "internal" snoking 

and smoking rate were uncorrelated (see p.227) seems to cast 

doubt on the utility and validity of "internal/external" smoking 

as a measure in smoking research. Heman's (1974) finding that 

"light" smokers were equally responsive to change in nicotine 

levels as were "heavy" smokers does seem to gain some indirect 

support from this study. 

b) Physiological Measures 

(i) Serum Thiocyanate (SCN-) 

As mentioned earlier (p.175), some difficulties arose with the 

analysis of repeated SCN- measures for the treatment groups in this 

study, owing to the failure of several subjects in one group (Group 

2) to provide blood-samples when required. This finding is, in 

itself, however, of interest. Despite the fact that, before treat

ment, all subjects undertook to provide blood-samples (see Contract, 

Appendix III), this intrusive procedure was evidently sufficiently 

aversive to interfere, to some degree, with data collection. The 

clear implication then, is that assessment procedures in smoking 

research (an area of research where subject attrition rates are, 

in any case, notoriously high)(Merbaum and Rosenbaum, 1980) should 
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be as non-aversive and painless as possible: although SCN- levels 

measured by blood-sampling is a highly reliable physiological measure 

(Butts et al, 1974), perhaps saliva SCN- sampling is a more suitable 



method for this type of research (Prue, Martin and Hume, 1980). 

As previously described, two separate analyses were, then, 

performed on SCN- outcome data: the data obtained from all 

groups were subjected to analysis of variance at six-month follow

up and the data from seven of the eight groups -.ere analysed at 

twelve-month follow-up. In neither case was there any significant 

between groups difference, at any assessment point; this was, it 

will be remembered, the case with smoking-rate reduction. Further

more, as in the case of smoking-rate, all post-baseline SCN

assessments indicated significantly lower blood SCN- levels than 

were evident at pre-treatment; this finding applied to analysis 

at both six- and twelve-month follow-up. The increase in mean SCN

levels from six- to twelve-month follow-up was non-significant. 

This is an important finding. Serum-thiocyanate measurement 

was considered to be the primary physiological measure used in this 

study, and positive changes on this measure are seen as most 

accurately representing a true improvement from a health viewpoint 

(Prue, Krapfl and Martin, 1981). The fact that, even at one-year 

follow-up, mean SCN levels were significantly lower than at pre

treatment, suggests that the subjects treated gained considerable 

long-term health benefit from their involvement in this experiment. 

(ii) Gross Body-Weight 

The analysis of body-weight changes over time produced some 

interesting findings, these being of especial relevance clinically 

and having considerable implications for further work in this field. 
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As stated earlier, (p.120), reduced smoking has been identified with 

increased weigh t ( eg. Blitzer, Rimm &, Giefer, 1977) and so this "molar" 

measure was not only considered to be useful as a secondary physio

logical check on self-report (SCN- being the primary such measure) but 

was also seen as worthy of further investigation in its own right. 

It appears from the findings that weight cha.~ge can, indeed, be 

used as a reliable check on self-report (the Spearman's Rho correl

ation between change in smoking-rate and change in weight was 0.26, 

which was, , with an "N" of 176, significant at the p < 0.001 level). · 

As described earli er (pp.179-181), although there were no reliable 

differences in mean weight between adjacent assessment points, a 

s ignificant increa se in weight did occur between pre-treatment assess

ment and t hree-month follow-up and t he differ ence between we i ght at 

post-treatment assessment and six-month f ol low-up was also s igni ficant. 

A (non-significant ) decrease in weight took place between six- and 

twelve-month f ollow-up . There were no significant inter-group 

differences, and no groups x time interaction effects. In this 

study , then, reduction in smoking rate was clearly associated with 

an increase in body weight. The s lowne ss of t he increase in weight 

(s i gnificant differences appearing onl y over r elativel y extended 

periods of measur ement) is, perhaps, to be expected with a "molar" 

measure, as opposed to "molecular" measures such as s erum-thiocyanate 

level. 

As wei gh t increase is frequently undltsirable, from a subject's 

point of view (and from a more objective, health point of view) it 

would seem to be wise to offer dietary advice during and following 

trea t ment programmes wh ich are desi gned t o reduce or eliminate 



smoking behaviour. The subjective aversiveness of weight increase 

is a factor which should be taken into consideration in smoking 

behaviour modification programmes, if the "drop-out" rate is to be 

minimized and if abstinence or reduction in smoking-rate are to be 

permanently achieved. 

This issue will be addressed further in a later section of this 

discussion. 

(iii) Lung Function 
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The same difficulties as were experienced in the case of SCN

measurement applied to obtaining lung-function data from the subjects 

in this experiment: analysis was possible of all groups' data up to 

three-month follow-up, but the failure of several subjects in one 

group (again, Group 2) to attend for lung-function assessment at 

six- and twelve-month follow-up resulted in the data from only 

seven of the eight treatment groups being analysed at the last two 

assessment points. 

The reason for this failure to attend, by some subjects, is 

likely to be the same as for SCN- assessment, namely, the aversiveness 

of the procedure; it was reported by some individuals that 

measurement of the CO transfer factor was a rather unpleasant 

procedure (involving the use of a nose-clip). This result serves 

to substantiate the above statement that assessment procedures in 

smoking research need to be as "painless" as possible, if subject 

attendance rates for assessment are to be maximized. 

The lung-function results obtained are rather anomalous; this 

is possibly a function of the relatively small number of subjects 

available for long-term follow-up assessment. No inter-group 



differences were fom1d, nor were any significant changes over 

time, on any of the measures taken (FEV, FVC, FEV/FVC ratio and 

CO transfer factor). 

Taking all groups together, non-significant improvements in 

lung-fm1ction were apparent on the measures of FEV, (from pre

treatment to mid-treatment, mid-treatment to post-treatment and 

post-treatment to three-month follow-up, FVC (from pre-treatment 

to mid-treatment and, again, from mid-treatment to post-treatment) 

and CO transfer factor (as for FEV). The improvement in FEV, from 

pre-treatment to three-month follow-up assessment did, in fact, 

approach significance (F(3,69) = 1.30; p = 0.28 at three-month 

follow-up and F(5,110) = 1.80; p = 0.12 at twelve-month follow

up, looking at the pre- to three-month changes in the context of 

the subsequent data obtained). If more subjects had been available 

for six- and twelve-month follow-up assessment, perhaps this latter 

result would have reached statistical significance; certainly, the 

trend was in that direction. 

There was, therefore, some tentative evidence that benefit was 

obtained by subjects, as a result of modifying their smoking 

behaviour, with respect to respiratory functioning, and, in 

particular, with regard to the measure of FEV1• To reiterate, 

this is a measure of the individuals' ability to expire air quickly 

from the lungs, and a low FEV
1 

reading is indicative of airways 

obstruction. 
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It is clear that, if, as seems likely, respiratory changes were, 

in fact, occurring over time, in the total treatment group, these 



were slow. It would seem probable that follow-up at longer 

duration after the end of treatment (assuming, of course, that 

improvement maintained with respect to smoking-rate) may reveal 

statistically significant differences in lung-function, when 

measures at this time are compared with pre-treatment measures. 

This conclusion does seem to be rather inconsistent with previous 

findings, however. For example, Paxtmand Scott (1981) noted a 

significant improvement in FEV1 in subjects who had abstained from 

smoking for only two months. It may be, therefore, that the low 

"N" sampled at 12-month follow-up was responsible for the lack of 

significance found in the present study. 

c) Personality Measures 
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The rationale for administering personality questionnaires, as 

part of the assessment procedure in this study, was described earlier. 

To reiterate, "the relationship between smoking and personality 

factors is unclear and confusing. This is•••• (an) area where 

further investigation is needed" (pp.101-102) and, further, "(it 

was hoped that) •••• certain personality characteristics would be 

found to predict a positive response to treatment (or otherwise) 

and •••• that certain changes over time may be apparent in certain 

"personality" characteristics 

behaviour". (pp.121-122). 

.... as a result of modified smoking 

The present section concerns the latter question - do certain 

personality characteristics {or charact~ristic patterns of behaviour) 

change, over time, as smoking behaviour changes? (The issue of 

predictive personality factors will be addressed below). 



With regard to the Eysenck Personality Questionnaire (EPQ), on 

none of the four factors examined were any changes over time 

apparent, as smoking-rate changed; (nor were any inter-group 

differences or interaction effects present). (see p.194). 
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On the Symptom Check List (SCL)-90, although, again, there were 

no significant inter-group differences, some significant changes did 

occur, over time, along with a reduction in smoking rate. Most 

notably, group mean scores on the factors of both "Anxiety" and 

"Hostility" were found to be significantly lower at one-year follow

up than at pre-, mid- or post-treatment assessment, (p = 0.008 and 

p = 0.013, respectively~. 

Less remarkably, group mean scores on the factor of "psychoticism" 

were significantly lower at mid-treatment than at pre-treatment 

assessment (p = 0.043) and also significantly lower at one-year follow

up than at pre-treatment and post-treatment assessment (p = 0.023). 

In the cases of Anxiety and Hostility, slight (non-significant) 

increases in scores took place between the beginning and the end of 

the six-week treatment programme and these increases served to 

accentuate the lower twelve-month follow-up scores. It appears, 

therefore, that reductions in smoking (or abstinence from smoking) 

and consequently reduced nicotine intake had the effect of raising 

subjects' overall anxiety levels (this being in contrast to 

"situational" anxiety levels, which also increased throughout the 

treatment period (see p.172)) and increasing feelings of bQstility 

or aggressiveness. This finding is concordant with the recognition 

of a "withdrawal syndrome" which is characterized by certain 



psychological phenomena, including restlessness and irritability 

(Larson and Silvette, 1971; Brecher, 1972) and clearly has 

implications for improving the nature and effectiveness of 

treatment programmes. This will be discussed later. 

Where the changes in "Psychoticism" scores are concerned, 

interpretation is more difficult. 
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Detailed examination of individual subjects' scores on this 

factor shows that, in most treatment groups, at least one subject, 

who obtained a positive score on the factor of "Psychoticism" either 

at pre-treatment assessment or at post-treatment assessment, 

obtained a score of zero at either (or both) mid-treatment 

assessment or twelve-month follow-up. Unlike the majority of SCL-90 

factors, "Psychoticism" is a very "sensitive" scale, in that a 

"moderate" score (of 2 on a 5-point scale) on, for example, three 

of the factor items, produced a T score of approximately 47 (which 

is close to the "pathological" cut-off point of 50). The reason 

for this is that psychotic symptomatology is very characteristic 

and of considerable clinical significance and, as the SCL-90 is a 

clinical assessment tool, it is seen as important to identify 

psychosis to facilitate intervention. It may be, then, that a high 

proportion of "false-positive" identifications is considered 

preferable to overlooking patients with psychotic disorders; 

indeed, none of the subjects in the present experiment who obtained 

a high "Psychoticism" score was, in fact, psychotic. 

Why the high "Psychoticism" scores obtained by some subjects 

should have occurred at pre- and post-treatment assessment (and, 



to a lesser degree, at three and six-month follow-up) is difficult 

to explain and this must perhaps be attributed to an artifact of 

the assessment method. 

The third personality measure employed in this study was the 
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16 Personality Factor Questionnaire (16PF). Taking all groups 

together, no significant changes over time, on any of the 16PF 

factors, took place. There were, however, several significant 

inter-group differences, which are detailed in the Results Section 

(p.202). As the groups -whose scores differed were not in any way 

distinguishe~with respect to the design of the experiment (see 

Fig.3.2, p.112), these differences cannot be attributed to any of 

the independent (treatment, type of smoker or target) variables and 

are therefore of little significance. The differences obtained thus 

simply reflect the variability of within-group (individual) scores. 

Of possible significance, however, is the fact that, on one of 

II 

the factors measured - "Toughmindedness - a significant groups x 

time interaction did emerge (scores decreasing, in all cases, over 

time, for three treatment groups) (see pp.202-203). Again, from 

the point of view of the experimental design, the "groups" element 

here is of no significance; but the changes over time for some 

groups perhaps suggest that a decrease in smoking-rate, and the 

concomitant increases in anxiety and hostility (see above), leads 

to certain individuals' becoming more "tender-minded, clinging and 

sensitive" (I:PAT, 1970). 

The conclusions drawn here, especially in relation to the 

significant changes which were found to occur on certain SCL-90 

and 16PF factors, are tentative. Unfortunately the issue of 

personality and smoking is still "unclear and confusing" (p.121) 



and it is evident that further, more specific, research is needed to 

clarify the findings obtained in this study. 

(iii) "Use" and "Benefit" Ratings 

a) 'Degree of Use" 

The utilization of "use" and "benefit" ratings by the subjects 

participating in this study allowed several analyses to be performed, 

on the data obtained. 

First, rank ordering the total subject ratings for each treatment 

technique used and analysing the "degree of use indices" thus obtained 

showed that techniques were used differentially (see pp.222-223). 

More specifically, a significant difference was found to exist between 

the "use indices" for Hierarchical Reduction and Deprived Response 

Performance and the index for Covert Sensitization. This suggests 

that the former two techniques were applied more than was the method 

of covert-sensitization (which was one of the "therapist-administered" 

techniques, but which subjects were required to practice alone between 

treatment sessions). 
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It is not clear why covert-sensitization was used at a relatively 

low level. Perhaps the very aversiveness of the technique was 

responsible for its "unpopularity". The technique's characteristic 

of being rather time-consuming, if used properly, may be a factor 

which possibly weighed against its degree of use, although this 

argument is attenuated by the fact that Focussed Relaxation Training, 

which was equally time-consuming, was ranked relatively high on the 

list. 



Rather more clear are the reasons why Hierarchical Reduction 

and Deprived Response Performance were used to a significantly 

higher degree. Both of these techniques were "well received" by 

subjects, being firmly based on proven and easily understood 

psychological principles (classical conditioning). Moreover, using 

the method of Hierarchical Reduction did not require any positive 

action on the part of the subject; rather, it was the non-performance 

of smoking behaviour that characterized the technique. 

The methods of Focussed Relaxation, Coverant Control and 

Monetary Deprivation were all used to a moderate degree, although 

the latter method, again being subjectively aversive (as is covert 

sensitization), was found to be next to the lowest on the list. 

Secondly, changes in the degree of use of the various techniques, 

over time, were examined (see p.223). It was found that, with only 

one technique - coverant control - was a significant change found; 

the method was used significantly more over the fourth week of 

treatment than over the first week. This finding is explainable in 

that subjects, initially and on the whole, had some difficulty in 

understanding the psychological principles underlying the use of this 

technique and commented that it seemed over-complex. However, 

continuing encouragement and clarification resulted in its being more 

willingly accepted and this is reflected in the above result. 

To conclude this discussion of "degree of use" ratings, it is 

interesting to note that the maximum "index" obtained was 19.15 (for 

Hierarchical Reduction) (see Table 5.26, p.222) and the mean rating 

for all techniques was 15.14; the maximum possible index was 25.00, 
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showing that no individual technique was (subjectively rated as 

being) used fully. This finding leads one to enquire whether the 

treatment programme(s), as a whole, would have been m~re effective, 

were maximum use made of the individual methods • . Finally, it must 

be emphasised that "degree of use" does not reflect "degree of 

usefulness"; this measure is associated more with "degree of 

benefit" obtained from techniques, which is discussed below. 

b) "Degree of Benefit" 

As with "use" ratings, "degree of benefit (obtained from 

individual techniques)" ratings were rank ordered according to the 

indices computed for all subjects (see pp.223-224). Significantly 

greater benefit was (seen as being) obtained from Hierarchical 

Reduction (which was the most "beneficial" method) than from Covert 

Sensitization or from Monetary Deprivation. This differential 

effect is concordant with "degree of use" ratings for the various 

techniques, where these three methods were identically positioned 

when rank-ordered.* 

It is interesting that the two "aversive techniques used 

(Monetary Deprivation and Covert Sensitization) were seen as providing 

the least benefit. This may have been because of their inherent lack 

of effectiveness as treatment techniques or, perhaps more likely, 

*An almost perfect match was found between rank-orderings for the 
treatment techniques relative "degrees of use" and their "degrees 
of benefit". (Spearman's Rho correlation= 0.94 p = 0.01). The 
only exception here was the reve~sal of the positions of Deprived 
Response Performance and Focussed Relaxation. It may be considered 
axiomatic to say that, the more a technique is used, the more benefit 
will be obtained from that technique, but an alternative explanation 
for the above findings may be that some techniques were found to be 
of so little benefit, that they were subsequently made little use of. 
It is difficult to ascertain which of these explanations applies to 
these findings. 
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because they were used to a lesser degree than was desirable. 

This remains an empirical question. 

In the case of two treatment techniques, rated benefit obtained 

changed over time, (over the duration of the treatment programme). 

More benefit was being obtained towards the end of treatment than at 

the beginning, from the techniques of Focussed Relaxation and Coverant 

Control (see p.225). With regard to the former method, this change 

was expected; efficient relaxation is a skill which must be learned 
\ 

and it is logical that this skill is refined, through practice, over 

time. In the case of Coverant Control, however, a different explan

ation is likely; this was provided above, in the context of "degree 

of use" ratings, when it was suggested that the technique became more 

comprehensible over time and was therefore used more, thus leading to 

increased benefit. 

The fact that the remaining techniquesemployed did not yield a 

differential degree of benefit, over time, does not imply that they 

are less useful, but that they perhaps become leas appropriate as 

smoking behaviour is brought under increasing control. (Take, for 

example, the technique of Hierarchical Reduction: once the most 

important high-probability smoking situations have been dissociated 

from smoking behaviour, the technique will become less powerful and 

less relevant to the subject's further attempts to reduce smoking). 

c) Rated weekly benefit from treatment 

In addition to analysing the rated benefit obtained from 

different treatment techniques (b), above), and examining the 

"overall benefit" obtained from treatment, up to the twelve-month 
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follow-up assessment point, analysis was also conducted on subjects' 

"weekly benefit ratings", throughout the duration of treatment. 

These data v.ere presented earlier (pp. 225-226) and clearly show that 

benefit increased as treatment progressed (see Figure 5.93, p.226). 

The greatest increase in benefit was apparent between the commencement 

of treatment and the end of the first treatment week; a statistically 

significant difference also emerged at the end of the fourth week of 

treatment (when obtained benefit was greater than at the end of the 

first week). 

This shows that, although immediate benefit can be obtained from 

treatment, yet further benefit accrues from continuing treatment, over 

a period of weeks. This, of course, was expected as a function of the 

nature of the treatment programme, but still underlines the fact that 

treatments of a moderately long duration, using self-control packages, 

are likely to be more effective than short-term interventions. 

(iv) Correlational Analyses 
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Several of the correlational findings of this study have already 

received attention, under the appropriate headings. The findings 

already discussed can be summarized as follows : self-reported smoking 

rate correlated· significantly (Rho = 0.54, p<0.001) with serum 

thiocyanate measurements, showing that self-reported rates were valid; 

baseline smoking rate did not correlate significantly (Rho= 0.05,N.S.) 

with 96 "internal" cigarettes smoked, thus casting doubt on the 

validity of the traditionally accepted nature of the "internal/ 

external" dimension; "motivation" and "expectancy" scores did not 

correlate significantly (Rho= 0.10, N.s.) (this possibly being a 



function of the lack of validity of the "motivation" scores computed 

for subjects); change (decrease) in smoking-rate correlated 

significantly (Rho= 0.26, p<0.001) with change (increase) in 

gross body-weight; and the degree to which individual treatment 

techniques were used by subjects correlated significantly (Rho= 

0.94, p = 0.01) with the degree of benefit reported as being 

attained from these techniques. 

Some additional, interesting correlational findings emerged from 

this study. First, it was found that initial smoking rate did not 

correlate significantly (Rho= 0.04, N.S.) -with initial "craving 

intensity" (contrary to expectations). This is of significance from 

a clinical perspective, in that it seems that it would be mistaken 

to assume that "heavy" smokers are more likely to experience more 

intense craving -when reducing or abstaining from smoking than are 

"light" smokers; the corollary of this conclusion is that "light" 

smokers may be just as likely to experience intense craving, as 

"heavy" smokers. It is considered important to bear these prob

abilities in mind when devising treatment programmes aimed at 

modifying smoking behaviour. 

Secondly, no significant correlation was found between level 

of motivation (at pre-treatment) and a "successful" response to 

treatment, as measured at any assessment point (from mid-treatment 

to one-year follow-up). This was surprising, in that previous 

studies have clearly identified motivation as an important, "non

specific" factor,influencing the outcome of smoking treatment 

programmes (McFall and Hammen, 1971; Ra-w, 1976, 1978) (see p.98 

above). The most rational conclusion which can be drawn from 

272 



the negative finding of the present study, regarding motivation, 

is that this psychological characteristic was not measured properly; 

it has been suggested elsewhere that the questionnaire used was 

likely to be invalid. 

Thirdly, significant, positive correlations were found between 

level of expectancy at pre-treatment and a successful response to 

treatment, as measured by examining smoking-rate, at both post

treatment assessment and three-month follow-up (Rho = o. 39, p <:: 0.05, 

in both cases) (Values of Spearman's Rho at other assessment points 

failed to reach statistical significance). This suggests that the 

"non-specific" factor of expectancy is, indeed, one of importance in 

determining response to treatment. This conclusion is consolidated 

by considering the correlations between subjectively rated (overall) 

benefit from treatment and initial expectancy, at each assessment 

point; the value of Spearman's Rho failed to reach statistical 

significance at only one point (post-treatment assessment) and was 

as high as 0.50 at six-month follow-up assessment. (See p.227). 

(Note that the correlation between "actual" and "self-rated" benefit 

was highly significant - Rho= 0.72, p~0.001 - but not perfect, 

hence the inconsistencies described above). 

This finding lends support to that of Blittner, Goldberg and 

Merbaum (1978) and serves to underline the importance of expectancy 

as an independent variable in the modification of smoking behaviour. 

(The deliberate manipulation (enhancement) of expectancy would, 

taking the above finding into account, seem to have a role to play 

in the treatment of smoking; this will be discussed in a later 

section, in the context of future research). 
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Finally, response to treatment and the variable of age were 

not found to correlate significantly (Rho= 0.10, N.S.). It was 

suggested that a significant, negative correlation would be discovered 

here (greater improvement being achieved by younger subjects), as it 

seemed rational to suppose that, the longer an individual's smoking 

history (assuming, of course, that age and smoking history are 

positively correlated), the more difficulty that individual would 

have in modifying his/her smoki~g behaviour (the behaviour being 

over-learned and the addi~tion to nicotine well-established). The 

non-significant correlation found is encouraging, the conclusion 

being that individuals who have smoked for a long period are equally 

likely to benefit from treatment ·as are younger smokers, who have a 

shorter smoking history. 

(v) Predictive Factors 

(a) Self-report measures 

On only one of the self-report measures used in this study was 

a significant relationship discoveroo between pre-treatment charac

teristics of subjects and response to treatment: a high proportion 

of "internal" smoking was associated with a more successful outcome 

at post-treatment assessment, (see Table 5.31(i), p.229). This 

result is difficult to explain. If the "internal/external" 

dimension has any validity (at least, as measured in this study) -

and there is some reason to believe that this validity is doubtful 

( see · ;p. 238 , above) - then it would have been more understand

able if the opposite relationship had been found (ie. less physic-
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logically dependent, more "external" smokers responding better to 

psychological treatment). It must therefore be concluded that the 

significant predictive relationship found here is probably an 

artifact, perhaps being due to error of measurement or to unidentified 

chance factors. 

Neither initial smoking rate nor initial situational anxiety 

or craving levels predicted the outcome of treatment. This finding 

can be interpreted positively, in that, regardless of baseline 

smoking rate and degree of dependency on cigarettes (as measured, 

indirectly, by the latter two parameters), subjects can successfully 

control their smoking behaviour. It has already been stated that, 

whether individuals are "heavy" or "light" smokers does not appear 

to be a significant factor in determining response to treatment 

(see p.246). Level of motivation did not predict outcome, but the 

lack of validity of the motivation questionnaire is almost undoubt

edly the reason for this finding; this matter had already been 

discussed (see p.239 ). 

A rather more surprising, and, at first sight, paradoxical 

finding was that "expectancy" was not found to be a predictive 

factor. The apparent paradox here is that expectancy and actual 

benefit obtained from treatment correlated positively and signi

ficantly (see previous section - Correlational Analyses). However, 

closer examination of these results resolves this paradox. To 

reiterate, the predictive power of the pre-treatment variables was 

examined by performing an analysis of variance on the "scores" on 

each variable of the most successful and least successful subjects, 



at each assessment point; in the case of the variable of 

"expectancy", many subjects (50%) obtained a score of 10 (on a 

0-10 scale), but considerable variation existed in the degrees 

of "success" of these subjects, the mean "success" or benefit of 

this group being, in fact, only moderate. Although the difference 

between the mean expectancy scores of the "successful" and "unsucc

essful" ( arbi tr,azy) groups was in the right direction, this 

difference was not sufficient to yield a high enough "F" ratio to 

reveal a statistically significant difference, at any assessment 

point. Correlational analysis (Spearman's Rho), on the other hand, 

examines the trend relating to two variables and takes all scores 

into account. The problem of clustering of one set of scores at 

the same level along one axis, as found with analysis of variance, 

is thereforeeliminated. It can be therefore concluded that the 

correlational analysis performed on the data obtained produced the 

"truer" picture of the inter-relationship between the variables of 

expectancy and benefit, and that expectancy is, in that case, an 

important factor. 

The statistical problem described above is perhaps best under

stood by referring to Figure 6.2. This diagram illustrates the 

clustering of subjects' expectancy scores along the horizontal 

("benefit") axis; assessment at mid-treatment is chosen for 

illustration purposes. 
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The relationship between "expectancy" and mid-treatment benefit: 
an illustration of paradoxical results of analysis 

(b) Physiological measures 

Neither body-weight, lung-function, age nor sex were found 

to predict response to the treatment packages employed in this 

study (see Table 5.31(ii), p.230). Regardless, therefore, of 

standing on these variables, smoking behaviour can be brought 

under control by many individuals. 

One physiological mea,sure, serum thiocyanate level at pre

treatment, however, did predict outcome: subjects with higher 

initial SCN- levels tended to benefit more over the first three 

weeks of treatment, than did subjects with low levels. As was 
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the case with "internal" smoking, this was an unexpected finding, 

but, unlike this former measure, SCN- measurements were objective 

rather than self-reported and were, moreover, valid, in that a 

highly significant correlation was established between SCN- and 

smoking-rate (see p.227). The most likely explanation for this 

finding, then, is, perhaps, that the higher the initial SCN- level, 

the more "room" there is for improvement, at least over the early 
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part of treatment; the fact that, at all other assessments, no 

significant differences were found between high SCN- and low SCN

subjects shows that high SCN- subjects began to experience difficulty 

in obtaining further reductions in smoking, after this initial "fast 

start". This, rather simple, explanation is, unfortunately, tarnished 

by the finding that initial smoking-rate (which, again, was highly 

correlated with SCN- levels) did not predict outcome in any way. 

It may well be, therefore, that the finding in question is simply 

the result of unidentified extraneous factors, such as a relatively 

small sample size (N = 18 in each group). 

(c) Personality Measures 

So far the discussion of predictive factors and the explanation 

of causal relationships apparently found to exist have been 

characterized by uncertainty and inconclusiveness; some paradoxical 

findings have also been reported. In the case of personality 

factors, however, far aore conclusive statements can be made, as 

higher levels of significance for certain factors were found, high 

conformity of results, over assessments, was evident (see Table 

5.31(iii), p.231) and logical relationships between personality 



factors and outcome were identifiable. 

In-' the case of the EPQ, no differences were found between 

high and low scorers, on any of the factors, in terms of their 

relative responses to treatment. Neither extraversion, intro

version not psychoticism were found to have any bearing on the 

likelihood of successfully reducing or abstaining from smoking. 

In the case of the SCL-90, however, a number of important 

findings emerged. High scores on the factors of "somatic anxiety" 

and "obsessive-compulsiveness", at pre-treatment, predicted a 

relatively poor outcome; at all assessment points, low scorers 

on these factors benefited more from treatment. Low scorers on 

"depression" had gained more benefit than high scorers at both 

post-treatment assessment and three-month follow-up (but were 

equivalent at all other assessment points). High ("general", as 

opposed to "situational" - see above) anxiety scorers showed less 

improvement with respect to smoking rate reduction, at all 

assessment points apart from one-year follow-up, than did low 

"anxiety" scorers. Low "hostility" scorers did better at six-

and twelve-month follow-up. At all points, a high "paranoid 

ideation" score was found to be a predictor of poor improvement 

with regard to smoking control. Finally, the individual's "Global 

Symptomatic Index" (GSI) was a good predictor (low scorers 

responding more successfully to treatment, as was the "Positive 

Symptom Distress Level" (PSDL) (at lea,st when success at the post

treatment and three-month follow-up points is considered). 

Some specific and some more general statements may be made, 
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by way of interpreting these results. First, the relationship 

between the factor of "somatic anxiety" and outcome is clinically 

explainable: reducing smoking is known to lead to withdrawal 

symptoms, many of which are somatic in nature (Weybrew and Stark, 

1967; Brecher, 1972); if an individual already suffers from a high 

level of somatic anxiety, then the symptoms experienced will be 

intensified and will become more frequent as smoking-rate reduces. 

This aversive consequence of reducing smoking will therefore operate 

instrumentally, punishing reduced smoking, and so decreasing the 

probability of further reduction. 
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Secondly, it is likely that individuals having "obsessive

compulsive" personality characteristics, being relatively rigid and 

inflexible, will be less likely to be able to modify their smoking 

behaviour, which, in most cases, is an extremely well-learned (and 

perhaps overlearned) behaviour (Hunt and Matarazzo, 1970). Again, 

therefore, this "predictive" finding lends itself to a logical, 

clinical explanation. 

Thirdly, with regard to the SCL-90 factors of "(general) 

anxiety" and "depression", explanations pertain for their predict ive 

power, which are the same as for "somatic anxiety", in that both 

feelings of anxiety and depressed mood-state have been clearly 

associated with withdrawal from smoking (Weybrew and Stark, 1967). 

Anxiety and depression therefore intensify as smoking-rate reduces, 

to the point where the cost outweighs the gain, and further 

reduction becomes difficult or impossible. 

A final, specific conclusion can be drawn in relation to the 



SC~90 factor of "hostility", and this is, again, consistent with 

the conclusions regarding "somatic anxiety", "anxiety" and 

"depression". Irritability has been found to increase as smoking 

decreases (Larson and Silvette, 1971) and it is therefore wider

standable that smokers who are already relatively "hostile" 

individuals (hostility and irritability being related) will find 

their efforts at reducing smoking (or maintaining a reduction) 

inhibited by still more extreme feelings of hcstility; as well as 

being subjectively distressing such behaviour is likely to be 

punished by others, thus affording additional pwiishment to a low 

level of smoking behaviour. This operant process was evidenced by 

the fact that low "hostility" scorers were more "successful" at 

long-term follow-up (six and twelve months) than were high scorers. 

Commenting more generally on the SC~90 findings, it is clear 

that, the more psychologically "disturbed" or "distressed" an 

individual (viz. The ability of "paranoid ideation" and "global 

symptomatic index" scores to predict the outcome of treatment), 

the less likely is that individual to benefit from a primarily 

psychological treatment programme for smoking. 

Several 16PF personality factors were found to relate to 

treatment outcome. The more "successful" subjects were those who 

scored higher on Factor B ("intelligence") (these subjects had 

benefited more by twelve-month follow-up), on Factor C ("emotional 

stability") (more benefit at three-month follow-up), on Factor M 

("more imaginative") (more benefit at mid-treatment) and on Factor 

Q
1 

("more experimenting/liberal") (more benefit at three, six and 
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twelve-month follow-up) and those subjects who obtained lower 

scores on Factor G ("conscientiousness") (these subjects benefiting 

more by twelve-month follow-up) and on Factor Q
4 

("anxious/tense") 

(more benefit at six-month follow-up). 

These findings were, largely, not unexpected. It is logical 

that more intelligent and emotionally stable individuals should 

prove to be more successful candidates for a smoking control prog

ramJRe and equally understandable that less rigid {more "liberal;') 

and tense individuals should respond better to treatment. Less 

clear is the discovered relationship between "success" and the 

characteristics of "conscientiousness" and "imaginativeness"; 

further investigation will, perhaps, clarify these findings. 

To conclude this section, it is rather difficult, with 

reference to the results obtained in this study, to identify either 

self-report or physiological variables, measured at pre-treatment, 

which predict whether the response to treatment will be successful 

or otherwise. Where personality attributes are concerned, however, 

there seems little doubt that certain characteristics are related 

to outcome. This issue will receive further attention when the 

implications of this study are discussed, at a later point. 
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(vi) The Control Groups 

(a) Self-report measures 

The purpose of the Control groups in this study was to provide 

a comparison between treated and untreated groups. As the control 

groups were "waiting-list" controls, rather than groups receiving 

treatment of a minimal nature, it is not possible to draw any 

conclusions as to which aspects of the trea tment programme were 

effective; for example, it may be that "non-specific" treatment 

factors were responsible for some of the results obtained. This 

matter will receive further discuss ion in a later section. 

At pre-treatment assessment, Control Group 1, the "heavy

smoking" control group, along with treatment groups 1 and 5, 

obtained a significantly lower 11 a...11xiety" score t han did the other 

"heavy-smoking" groups (Groups 2 and 6); Control Group 2 (the 

"light-smoking" control group), along with treatment groups 2, 4 

and 8, obtained a significantly lower "motivation" score than 

Group 7. (See Table 5.1B(i), p.157). These inter-group differences, 

evident at pre-treatment, were not, in any way, reflected in groups' 

responses to treatment (and neither "anxiety" nor "motivation" scores 

were found to predict outcome) and so the coffiparison between the 

control groups and the treatment groups on sel f -report measures, at 

later assessment points, was not invalidated. 

Table 5.25(i) (p.219) shows that neither control group showed 

a significant change over time, from "pre-treatment" to "post

treatment" equivalents, on any self-report measure. It can there

fore be concluded that the changes on these measures which were 
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evident in the treatment groups were due to the i mplementa tion of 

the treatment programme. 

(b) Physiological measures 

No significant differences were apparent between the control 

groups and the treatment groups, on any of the physiological 

measures taken at pre-treatment assessment. (See Table 5.18(ii), 

p. 158). 

However, it has been reported (p.220) that, although control 

group SCN- levels and body-weight measures showed no change from 

"pre-treatment" to "post-treatment", signi f i cant change s were 

evident on some lung-function measures over this eight-week 

period. To re-iterate, Control Group 1 (the "heavy-smoking" 

control group) demonstrated a highly significant increase (improve

ment) in FEV/FVC ratio, between the two assessment points and 

Control Group 2 (the "light-smoking" control group) showed a 

significant decrease (deterioration) in FEV, and in FEV/FVC ratio. 

These changes in lung-function measures were not related to a 

s i gnificant change, in either direction, of smoking-rate, over t his 

same period. 

In the case of the first finding , every subject in Cont rol 

Group 1, without exception, showed an increase in FEV/FVC ratio 

from "pre-" to "post-treatment" assessment. It is unlikely that 

such a significant change within this group should occur over a 

relatively short period, which was due to a real improvement in 

lung-functioning, especially as no significant changes were evident 

in the treatment groups, as a result of decreased smoking-rate, over 
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a much longer period. The most plausible explanation for this 

finding, then, is that some error in measurement occurred, perhaps 

for all subjects in this group (who were assessed on the same day 

and under similar environmental conditions), at either the first or 

second assessment. 

This same explanation may well apply to the other anomalous 

finding reported earlier and above, with regard to the control 

groups' lung function measures. Whether similar measurement error 

was a factor influencing the obtained lung-function data for the 

treatment groups is not known; if this was the case, then it is 

possible that, where no change over time for any treatment groups 

was reported, a significant change in lung-function may, in fact, 

have occurred. However, taking into account the uniformity of 

these results, it is felt that this is unlikely and that the error 

in measurement was probably limited to the control groups. 

(c) Personality measures 

At pre-treatment assessment, it was found that, on one 

personality measure, 16PF Factor Q.2 ("self-sufficiency"), Control 

Group 1 (the "heavy-smoking" control group) obtained a significantly 

higher score than did treatment Group 2 (see p.160). As no differ

ential responses to treatment subsequently took place between Group 

2 and the remaining treatment groups, and as pre-treatment 16PF 
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Factor Q.
2 

scores were not found to predict outcome, it can justifiably 

be concluded that this finding is immaterial. 

Certain changes took place, between assessments, on certain of 

the control groups' personality measures. ( See Table 5. 25(iii),p.221). 



Control Group 1 (the "heavy-smoking" control group) showed a 

significant decrease on the SCL-9O measures of "Global Symptomatic 

Index" and "Positive Symptom Total". This same group also showed 

a significant decrease on 16FF Factor N ("Forthrightness") and a 

significant increase on Factor Q.
3 

("Self-Control"); Control Group 

2 showed a significant decrease on 16PF Factor B ("Intelligence"), 

over time. 

These changes on the measures of GS! and PST are difficult to 

explain, as are those on the 16PF factors. On none of these measures 

did any treatment group demonstrate a cha..~ge over time. Only two 

explanations seem possible: either a decrease in smoking-rate serves 

to maintain stability on these personality measures or some error 

took place in the measurement of these factors. The former explan

ation is implausible, so it is likely that measurement-error is 

responsible for these findings in the control groups. This conclu

sion is reinforced by the fact that one of the changes occurring 

was on the measure of "intelligence" (Control Group 2 decreasing 

over time); this finding is untenable. 

The implication of these findings is to cast some doubt on 

the conclusions drawn from the analysis of the personality outcome 

data of the treatment groups; if measurement-error occurred in the 

case of the control groups it is not unlikely that this was also 
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the case with the treatment groups. This point will be re-emphasized 

in the later section on the implications · of this study. 

(b) Validation of the Hypotheses 

This section is designed to complement the earlier section 



"Hypotheses" (Section 4, pp.137-139). For clarity, therefore, the 

original hypotheses are reproduced as they first appeared; the 

experimental findings are then stated. 

(i) T;ype of treatment 

"It was hypothesized that those groups receiving treatment 
consisting of the self-control package plus therapist-administered 
methods would obtain greater benefit from treatment than those 
groups receiving the self-control package alone, but that all 
treatment groups would significantly reduce their rate of smoking, 
regardless of treatment condition". 

The first part of ~his hypothesis was not upheld; no signifi

cant differences emerged between those groups receiving the "self

control" package and t hose receiving this package plus "therapist

administered" techniques, with regard to reductions in smoking rate. 

The second part of this hypothesis was upheld; all treatment 

groups, regardless of treatment condition, significan tly reduced 

their rate of smoking. 

(ii) Goals of Treatment 

"It was hypothesized that those groups having a goal of reduced 
or controlled smoking would be as successful in achieving their 
goal as would the groups whose desire was to abstain totally from 
cigar ette smoking". 

This hypot hesis was not supported. A greater proportion of 

subj ects who a i med at abstaining from smoking achieved the ir goal, 

compared with the proportion of subjects aiming at smoking at 259£ 

of their baseline rate. (However, r at e reductions across groups, 

regardless of treatment goal, did not significantly differ). 

(iii) "Heavy" versus "Light" smokers 

"It was hypothesized that heavy smokers would be less successful 
in achieving their goal than would light smokers". 

This hypothesis was not supported. No significant diff erences 
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were apparent between the relative "success" rates of "heavy" and 

"light" smokers. 

(iv) Physiological correlates 

"It was hyp(?thesized that: a) serum thiocyanate (SCN-) levels 
would be significantly reduced, as a result of treatment, in all 
groups, but that this reduction would be more pronounced in the 
groups receiving the 'additional' treatment techniques and less 
pronounced in groups aiming at 'controlled' smoking; b) respir
atory functioning would significantly improve in all groups, but 
that this improvement would be more pronounced in those groups 
receiving the 'additional' treatment techniques and less pron- · 
ounced in those groups aiming at 'controlled' smoking; and, c) 
all groups would significantly increase in weight as a result of 
treatment, but that this increase would be more pronounced in 
those groups receiving the 'additional' treatment techniques and 
less pronounced in those groups aiming at 'controlled' smoking". 

Hypothesis a) was partially upheld: SCN- levels were signi

ficantly reduced, as a result of treatment, in all groups; however, 

no inter-group differences were found, as a result of treatment 

condition or of treatment goal. 

Hypothesis b) was not upheld: in no treatment group was any 

significant improvement in respiratory functioning evident, regard

less of treatment condition or treatment goal. 

Hypothesis c) was partially upheld: all groups increased 

significantly in weight, as a result of treatment; however, no 

inter-group differences were found, the independent variables of 

treatment condition and treatment goal thus being of no relevance. 

(v) Personality measures 

"It was hypothesized that no significant changes would take place 
over time, as a result of treatment, on any of the personality 
factoE . measures". 

This hypothesis was not supported. Although no significant 

changes occurred, over time, on any of the Eysenck Personality 
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Questionnaire fact ors, significant change s were apparent (over 

all groups) on certain SCL-90 and 16PF factors. Specifically, 

long-term decrease,on the SCL-90 fact ors of "Anxiety", "Hostility" 

and "Psychoticism" were found; and a Groups x Time interaction 

effect was discovered on 16PF factor "I" ("Toughmindedness"), 

Groups 2, 4 and 7 decreasing more, over time, than the remaining 

treatment groups. 

(vi) Predictive Factors 

"It was hypothesized that, of the measures taken, pre-treatment 
level of motivation and level of expectancy would significantly 
and positively correlate with degree of reduction is smoking rate. 

It was hypothesized that none of the r emaining pre-treatment 
measures would predict outcome". 

The first hypothesis, here, was partially upheld: although 

level of motivation did not significantly correlate with degree of 

reduction in smoking rate, level of expectancy did correlate 

positively and significantly. 

The second hypothesis was not upheld. Some predictive power 

was (tentatively) attributed to the pre-treatment measure serum

thiocyanate level, and more conclusively to the SCL-90 measures 

of "Somatic Anxiety'', "Obsessive-Compulsiveness", "Depression", 

"Anxiety", "Paranoid Ideation", "Global Symptomatic Index" and 

"Positive Symptom Distress Level". The 16PF factors of "Intell

igence" (Factor B), "Emotional Stability" (Factor C), "Anxiety/ 

Tension" (Factor Q
4
) and "more experimenting/liberal" (Factor Q1) 

were found to have some predictive power. (More tentative 

conclusions were drawn regarding the ability of the 16PF factors 

of "Conscientiousness"(Factor G) and "Imaginativeness" (Factor M) 

to predict outcomel 
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(vii) Additional Correlates 

"It was hypothesized that: a) self-reported rate of smoking 
and serum thiocyanate level measurements would correlate 
significantly and positively, and, b) baseline (pre-treatment) 
smoking rate and extent of 'internal' smoking (cigarettes smoked 
as a response to internal rather than external cues) would co
relate significantly and positively". 

The first part of this hypothesis was validated: a signifi

cant, positive correlation was found between self-reported rate 

of smoking and serum thiocyanate level measurements. 

The second part wa~ not validated: smoking-rate and extent 

of "internal" smoking were not found to correlate significa.'1tly. 

(viii) "Use" and "Benefit" ratings 

"It was hypothesized that all treatment techniques would be used 
by subjects to the same degree and that subjects would obtain 
equal benefit from all treatment techniques. 
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It was further hypothesized that degree of use of and degree of 
benefit obtained from treatment techniques would be significantly 
and positively correlated and that rated degree of overall benefit 
obtained from treatment would correlate significantly and positively 
with self-reported reductions in smoking-rate". 

The first hypothesis stated here was not supported: subjects 

were found to use treatment techniques to differing degrees and 

differential benefit was found to be obtained from the various 

treatment techniques. 

Both aspects of the second hypothesis were supported: the 

degree of use of and the degree of benefit obtained from treatment 

techniques correlated positively and significantly; and rated 

degree of overall benefit obtained from treatment correlated 

significantly and positively with self-reported reductions in 

smoking rate. 



(ix) Maintenance of change 

"It was hypothesized that the benefits obtained from treatment 
would still be evident at 3 month, 6 month and 1 year follow-up 
assessment". 

This hypothesis was upheld. Significant reductions in smoking 

rate were evident, for all treatment groups, at all follow-up 

assessments. 

(x) Control Groups 

"It was hypothesized that no significant changes would occur 
within the control grqups, on any of the measures taken, between 
their first and second assessments". 

This hypothesis was not fully upheld . Although no significant 

group changes, over time, were found on any of the self-report 

measures taken, significant changes were found on two of the lung

function measures and on certain factors of the SCL-90 and 16PF 

questionnaires. (These changes were, however, attributed to 

measurement-error). 

(c) Methodological Considerations and Shortcomings 

(i) Subject and group-composition factors 

As the subjects participating in this study were individuals 

who requested help to stop/reduce smoking and were sufficiently 

motivated to complete t he initial questionnaire, which was quite 

lengthy, it may be concluded that these subjects did not represent 

the general smoking population. Moreover, those subjects who 

remained in treatment, having undergone full pre-treatment assess

ment (this being in some respects aversive), were, by the same 

token, even less likely to be typical smokers. Despite the 

inconclusive results obtained from the analyses of "motivation" 

questionnaire scores, it is safe to conclude that the subjects 
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treated, on the whole, were well-motivated. 

Although this is a methodological problem which can be 

clearly defined, it is also one which, with an outcome study of 

this type, is impossible to eliminate. Any treatment programme 

entailing the participation or co-operation of volunteers must 

recognize the fact that its subjects ar_e distinguished by virtue 
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of their very co-operation and by the fact that they are volunteers. 

It can only be concluded that, with a group of unmotivated 

smokers, the results of this and similar studies may not have been 

as positive. 

Perhaps the most serious shortcoming of this study was its 

use of relatively small groups of subjects. It has already been 

explained (p.113) that, initially, eight subjects were allocated 

to each treatment group, but that, following pre-treatment assess

ment, in the case of five of the eight groups, only six subjects 

attended for the first treatment session; it was therefore 

decided to randomly eliminate two subjects from the remaining 

three groups, to balance the number of subjects in each group 

(to facilitate analysis). 

This problem was magnified by the fact that further subject 

attrition occurred, both during the treatment phase and during 

the follow-up period, in the case of some treatment groups. 

Although outcome analysis was precluded, because of insuff

icient data at long-tern follow-up, for only serum thiocyanate 

and lung-function measures, (Treatment Group 2 providi ng very 



sparse data), the results obtained for certain other groups, for 

some variables, should be regarded, perhaps, as being tentative. 

The main method of analysis used in this study was analysis of 

variance; although this is a relatively powerful parametric 

technique, the validity of the results thus obtained is attenuated 

by low "n's" in the groups compared. More specifically, analysis 

of variance compares the mean of groups and, by definition, takes 

variance into account; if wide variation occurs in the "scores" 

of individuals in a group, on a certain measure, analysis of 

variance is less likely to yield a significant F ratio~ The 

smaller the group, the more easily contaminated are the results 

of analysis of variance by wide individual variation in scores 

(See, for example, the results ob t ained on the measure of anxiety, 

at pre-treatment, pp. 236-237). 

In the case of the result s obtained in t hi s s tudy which were 

based on small group "n's", therefore, it must be stated that 

these need to be interpreted with caution , as do the conclusions 

which have been drawn from a consioerat ion of these results. 

With hindsight, a higher initial number of subjects per 

group should have been used in this study; t he supposition that 

"Ei ght subjects •••••• was felt to be t he q:>timum number" (p.113) 

was not warranted. 

With regard to the control groups, certain methodological 

problems are apparent. Firstly, as with the treatment groups, 

a hi gher number of subjects per grpup would, perhaps, have been 

more appropriate (although no attrition occurred between the two 
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assessments). Secondly, and more importantly, the nature of the 

control groups used in this study needs to be taken into account 

in examining the effectiveness of the treatment programrne;used 

with the experimental groups. The control groups were "waiting

list" controls; they received no treatment whatever during the 

eight-week period which elapsed between their two assessments. 

The implication of this is that no conclusions can be drawn, with 

any absolute conviction, re garding which elements or aspects of 

treatment were effective with the treatment groups: the results 

obtained, in terms of the moQification of smoking behaviour, may 

have been as much due to the influence of "non-specific" fact ors 

(such as motivation, expectancy, personality, etc. - see pp.96-

104) as to specific treatment factors (ie. the treatment package s, 

per se). (The one "non-specific" factor which did apply to the 

control groups was that of self-monitoring - recording the number 

of cigarettes smoked over a 10-day period prior to assessment. 

This factor was, therefore, effectively controlled for). 

As the issue of what type of control group is best used in 

this t ype of study has been addressed in depth, elsewhere 

(Bernstein, 1969; Raw, 1978), no further discussion will take 

place here. It must be said, however, that the conclusions -

drawn from this study may have been less open to alternative 

interpretation had "minimal treatment" control groups been used, 

in an effort to control for "non-specific" factors, rather than 

"waiting-list" controls. The avoidance of over-complexity was 

the primary reason why the latter type of group was employed, 
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but perhaps this disadvantage is outweighed by the advantages of 

more appropriate controls. 

(ii) Treatment factors 
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It is believed that certain modifications to the treatment 

methods used in this study may have enhanced the overall effect

iveness of the treatment programme used. Firstly, although Hills 

(1983) has confirmed the present author's earlier belief that, in 

using the method of hierarchical reduction, it is best to eliminate 

"hard" hierarchy items before "easy" ones, on consideration, the 

reverse may be preferable. If a smoker is r~quired to stop smoking 

in a situation where this behaviour is of very high probability 

(the associative bond being strong), the anxiety/stress which may 

r esult is perhaps likely to discourage fur ther attempts at smoking 

reduction. Conversely , stopping smoking in a less difficult, but 

nevertheless high-probability, situation is likely to be less 

stressful and more easily accomplished; further reduction efforts 

may, therefore, be facilitated as a result of this early success. 

Further research is necessary to clarify this issue. 

Secondly, one of the methods used in this experiment was 

contingency contracting of a social nature. Specifically, 

subjects were asked to inform others that they were embarking on 

a programme designed to r educe or eliminate their smoking behaviour. 

No check was made, to ascertain whether this request was followed. 

It would, perhaps, have been wise to confirm that this was the 

case, by interviewing subjects' spouses, friends, etc. In the 

event, this possibility was overlooked. (This same validation 



technique could, perhaps, have been used, with respect to other 

methods of treatment supposedly being utilized; this would have 

provided a more objective measure than the "use" ratings employed. 

However, the reliability of spouse's reports would also have to 

be questioned, assuming the co-operation between spouse and 

experimenter in the first place). 

Thirdly and finally, it is necessary to re-iterate a p~int 

made earlier (p.127) with regard t o the use of the technique of 

"monetary deprivation". It is acknowled ged that the donation of 

"fines" (as a result of smoking) to a "charity of one's choice" 

may not be a subjectively aversive act. Thus t his method, as 

used in the present study, was perhaps not, in reality, the "self

punishment" technique which it was intended to be. The givi ng of 

money forfeited to a strongly dis l i ked charity or organization 

would certai nly have been perceived as more aversive, but the 

ethical implications of this weighed against t he use of this 

contingency. Perhaps an act such as sim l y destroying the 

money accumulated as a result of smoking woul d have been more 

effective than the actual procedure followed. In addition to 

t his methodological problem, it al so neecs to be emphasized 

that no objective check was made on whether individuals were 

actually "fining" themselves, as instructed , for smoking; 

whether this method was , in fact, used as directed, is not known. 

(iii) Assessment factors 

The assessment methodology of this study was characterized 

by certain problems, these being, most notably, t he reliability 
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and/or validity of some of the measures used. 

The one measure which was almost certainly invalid was the 

"motivation" score calculated for each subject. Motivation 

failed to predict outcome and, as t here exists ample evidence 

that motivation is an important "non-specific" factor influencing 

response to treatment of smoking (McFall and Hammen, 1971; Raw 

1976~ 1978), it seems safe to conclude that the lack of pred~ctive 

power was due to the measure's invalidity. 
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A similar argument may be applied t o the lung-function findings; 

no significant changes were found to take place, over time, in the 

treatment groups' respiratory functioning, despite their having 

decreased their smoking rate and despite lung-function measures 

being taken .at one-year fo l low-~p; conversely, significant changes 

did occur in the case of t he control groups, who were assessed t wice 

over a short duration and who di d not alter their smoking rate. The 

reliability of the lung-function measures taken is, therefore, 

questionable, and more accurate asses sment would have been desirable. 

With regard to the various per sonal ity factors measured , t oo, 

hi gh r e liability (and perhaps val i di t y) also seem to have been 

absent in some instances. It has already been stated ( pp.263-267) 

that, on certain SCL-90 and 16PF factors, the control groups showed 

significant changes over time and , furt her, that these changes were 

either due to the fact that a decrease in smoking-rate (as evi denced 

by the treatment groups) serves to maintain stability regarding 

scores on these factors or due to error in measurement. This latter 

explanation is more plausible and so it must be concluded that the 



personality characteristic measures in question were lacking in 

reliability. As previ ously stated , this finding casts some doubt 

on the conclusions drawn, with respect to the treatment groups, 

where personality measurement is concerned. 

A final area where the methodological problems of validity 

and reliability are salient is the utilization of "degree of use" 

ratings in this experiment. These ratings were entirely subjective 

and self-report was the met~od of asses sment. As no objective 

check (eg. experimente~ or spouse observation) was conducted on 

whether subjects were, indeed, using the methods employed in the 

study , the honesty of the subjects in completing these ratings was 

of paramount importance. As a high positive correlation was found 

between "use" and "benefit" ratings for individual techniques, it 

can probably be justifiably concluded that the reliability of the 

"degree of use" ratings was relatively high; only an examination 

of the correlation between self-reported "use" and more objective 

measures of "use", however, could have firmly established the 

reliability of the former. 

The last point which needs to be made, concerning assessment, 

is t hat , although follow-up was conducted up to one-year after the 

termination of treatment, no further data was coll ected from 

subjects thereafter. Benefit from treatment was still clearly 

apparent after a year, for all treatment groups, and it was 

assumed that this benefit was permanent. However, this assumption 

may be unfounded. Long-term studies, such as those conducted by 

Colletti and Stern (1980) and Buchkremer (1982) are admirable, and 

the results of this study would have been more conclusive, had 

extended follow-u p assessment been performed. 
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(d) Conclusions and Implications for Future Research 

It is possible to draw several major conclusions from the 

results of t his study. The study 's primary aim was to compare 

the efficacy of a comprehensive, but nevertheless simple, self

control treatment package with that of a more complex package 

incorporating "therapist-administered" treatment techniques. 

The unmistakeable conclusion is that these treatment packages 

were equally effective in bringing about positive, lasting change 

in individuals' smoking behaviour. 

This finding can be interpreted in two ways. Firstly, it 

may be that any treatment "package", using more than one tech

nique, will result in a significant change in smoking behaviour. 

Raw (1977) has said that "Almost any 'treatment' technique ••••• 

can serve as a stimulus to stop smoking"(p.200). In the absence of 

control groups who undergo a form of treatment consisting of all 

but the methods being examined experimentally (ie. "non-specific" 

factors are made common to all groups), it is i mpossible t o reach 

a firm conclusion as t o whether the treatment me t hods are inher

ently effective . This "non-specific" element of treatment may 

possibly have accounted for t ~e improvement evident in this 

experiment. 
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The second interpretation is that t he adci.itional, "therapist

administered" techniques may have added nothing to what was already 

a truly effective treatment package. 

The fact that subjects were actually able to specify which 

treatment t echn i que s they found beneficial, (and the fact that 



differential benefit was described) strongly suggests that it was 

the very nature of the treatment packagE(s) that led to significant 

reductions in smoking-rate. Raw's sta tement does not, therefore, 

seem to be supported; (even if this were the case, however, what 

is important, in the final analysis, is whether subjects do in 
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fact benefit from treatment, rather than what are the specific 

aspects of treatment which lead to this benefit. As long as the 

procedure and the methods used are replicable, as they are in the 

case of this study , the methods of t r eatment used must be considered 

to be of value). 

It seems , then, that t he "behavioural contingency" model of 

smoking, as proposed by Frederiksen and Si mon (1979 ) (see pp.1 8-21, 

above) is an accurate and valid mode l; the rationale underlying 

the nature of the treat ment packages utilized in the pre sent study 

stemmed from a considerat i on of t he virtues of this model, and t he 

results obtained do provide validation for · this view of smoking 

behaviour. 

It is certainly worth stating that the finding regarding the 

e~uality of the two treatment packages used, in terms of efficacy , 

has i mplications with regard to the cost-effect iveness of progra

mmes designed to he l p smokers; direct therapist involvement in 

treatment does not seem to be necessary (apart from the therapist's 

initiating and guiding self-control efforts and perhaps reinforcing 

progress) and this means that far more clients may be dealt with, 

simultaneously, in a clinical setting, than has previously been 

supposed. 



A second issue which this study investigated was that of the 

feasibility of reduced or "controlled" smoking, in the long term. 

Once again, it was found that all groups aiming to reduce their 

rate of smoking did so, significantly (and maintained this 

reduction in the long-term); however, difficulty was found in 

reducing to the prescribed rate of smoking (a quarter of the 

initial rate). It has already been stated (pp.250-254) that, if 

the criterion of "successful" participation in the intervention 

prograrnme is considered, by a subject, to be the attainment and 

maintenance of a specified target rate of smoking, then a target 

of zero seems to be more easily attainable and maintainable than 

does a targe t of 25% of baseline-rate. 

Whether this study lends support to the concept of cont r olled 

smoking, therefore, depends on the ''success" criteria used. 

Subjects were, on the whole, unable to control their smoking at a 

relatively low, pre-specified rate, relative to their initial rate; 

however, all groups were able to reduce (and keep at a lower level) 

their smoking frequency , to a significant degree (approximately 

SCY/4 of baseline rate at 1-year follow-up; seep. 253 ). 

Russell (1974) has opined that the goal of abstinence is far 

too difficult for most smokers to achieve and that the goal of 

intervention should, perhaps, be to make smoking less harmful, 

for every smoker. Russell's opinion and suggested goal are 

supported by the findings of t he present study - abstinence was 

hard to achieve, but all groups in the study gained long-term 

benefit, from a health viewpoint, from their participation in the 



experiment. This health benefit is clearly apparent (at least 

indirectly) by considering the significantly decreased serum 

thiocyanate levels for all groups in the study, as a result of 

treatment. (It may be added, parenthetically, at this point, 

that, as a high correlation was found between self-reported 

smoking-rate and objectively measured SCN levels, the former type 

of measure can be considered more reliable, in this type of 

experiment, than has formerly been suspected, and physiological 

corroboration is therefore perhaps u..'1!lecessary; it was felt that 

requiring subjects to provide blood-samples contributed to the 

high drop-out rate in this study. Furthermore, the fact that 

SCN levels dropped along with a decrease in smoking rate casts 

doubt on the validity of the nicotine-regulation hypothesis; 

were nicotine regulation t o have occurred, SCN levels would not 

have decrease d significantly - See p.26-35, above). 

A final point, regarding the comparison of groups' r e sponses 

to treatment in this study, is that baseline smoking rate was 

found to be of no conse quence in predicting the likelihood of 

successfully reducing smoking. Both "light" and "heavy" smokers 

obtained equal benefit from t he treatment packages used. 

(Attention must be drawn again, however, when considering 

the above conclusions, to the methodological issue raised earlier 

(p. 292), namely, that the non-significant differences in the 

treatment groups' responses to intervention may have been, at 

least in part, due to the low numbers - and therefore relatively 

high within group variances - comprising the individual treatment 

groups). 
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Al though it is clear from an ap~:raisal of the results of 

this study that significant benefit was obtained from treatment 

by all groups and that t his benefit was lasting, it is equally 

clear that significant relapse took place over time, after 

treatment was formally terminated. More specifically, a 

statistically significant relapse occurred between the end of 

treatment and three-month follow-up assessment and (less 

significantly) between three-month and one-year follow-up 

assessment. The conclusion to be drawn from this is that it is 

necessary for subjects who have succeeded in reducing their rate 
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of smoking ( or abstaining from smoking) b:/ the end of treatment 

to continue to employ the methods used, thereafter. It would be 

certainly desirable, taking the above r esults into account, to 

offer regular (but perhaps fairly infrequent) "booster" sessions 

for subject s , to r e inforce continuing progress and to remind 

subjects of the techniques being employed. Such booster sessions 

would seem to be of especial value during the first t hree-months 

after treatment ends, but there is an argument for booster sessions 

over a longer period. 

In addition to the major conclusions drawn above, a number of 

further important findings emerged fr om this study. Firstly, the 

level of subj ects' expectancy played a clear role in determining 

response to treatment. This finding is concordant with previous 

studies (eg. Blit t ner, Goldberg and Merbaum, 1978). It follows, 

from this, that the deliberate enhancement of expectancy may well 

facilitate the treatment of smoking behaviour and t hi s issue 



certainly deserves empirical study. 

Secondly, the weight-increase factor appears to be of 

importance and interest both from a clinical and a theoretical 

perspective. Clinically, the importance lies in the fact that 

weight increase is often seen by clients/patients as aversive 
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and this may undermine efforts to abstain from or reduce smoking, 

which would otherwise have proved successful. It will be remembered 

that, in this study, all groups showed a significant weight increase, 

over time , as smoking rate reduced, and that it was suggested that 

this contributed to the high rate of subject-attrition. It seems 

necessary, therefore, to incorporate in any smoking control prog

ramme advice aimed at preventing (or minimizing) weight-increase 

(at least for those sub jects who view this as a problem). The 

weight increase phenomencn remains of interest theoretically, 

as it is unclear t o what extent physiological, me tabolic factors 

are responsible, as compared to factors relating to diet and eating 

behaviour. There is no doubt that reducing smoking leads to 

metabolic changes, which in turn may lead to weight increase (see 

Russell, 1980, pp.254-255) but there is equally little doubt that 

changes in smoking behaviour lead to changes in eating behaviour 

(see pp.49-52, above). Further, empirical research is needed to 

elucidate the relative contributions of these mechanisms to weight

increase. 

Thirdly, reference mus t be made to t he changes which took 

place, over time, in this study, on the measures of "situational 

anxiety" and "craving intensity", as smoking rate decreased and 



then again increased. In both cases, 'inverted U" shaped patterns 

emerged, showing that anxiety and craving are very much dependent 

on rate of smoking (and de privation from nicotine). It is clear 

that any intervention programme which takes these parameters into 

account, and offers assistance to the individual in dealing with 

the subjectively negative affect resulting from reduced smoking, 
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will be more effective than programmes ignoring these phenomena. 

Perhaps a more intensive form of anxiety management training would 

be beneficial to many subjects; this warrants furth er investigat ion. 

Fourthly , it seems from the results of t his study that certain 

personal ity fact ors can pr edict response to treatment. There are 

two implications here: one is that, as those subjects who score 

hi ghly on scales measuring degree of somatic anxi e t y , depr e ssion , 

obsessive-compuls i veness, etc. (seep. 231) seem t o be poor 

candi dates f or smoking- t reatment programmes, it may be that the 

limited resources available should be directed towards individuals 

who do not exhibit signs and sympt oms of thi s kind; the second, 

perhaps more constructive (and ethical), i mplicat i on is that, 

before offering help with smoking to i ndividual s with personal i ty 

characteristics (or behavioural tendencies) which pred ict a poor 

response to treatment, help should be given to change these 

characteristic ways of behaving. Perhaps smoking intervention 

progr ammes should be more broadl y based than has been t ypical, 

in that other aspects of individual ·behaviour shoul d be dealt 

with concurrently. 



Fifthly and finally, some pertinent conclusions can be 

drawn from the examination of the relationship between "degree 

of use of" and "degree of benefit obtained from" the various 

treatment techniques used in this study. Apart from the obvious 

conclusion that certain techniques were rated as being more 

effective than others, it is evident that, the more a technique 

is used, the more benefit accrues from that technique. Although 

it perhaps seems to be stating the obvious, it is worth saying 

that stringent efforts should be made t o ensure t hat subj ects 

participa ting in smoking control progr ammes are indeed utilizing 

the techniques they are sup,.:: osed to be utilizing. Enlisting the 

co-operation of spouses or other relevant individuals may be one 

way of ensuring adherence to advice and instructions given. 

Recommendations for the direction of future clinical work and 

research in the field of smoking behaviour modification can be 

summarised as follows. 

A valid , working model of smoking behaviour is es sential. 

Only by r eferenc e to such a mocel , which must i nc oryorat e the 

various facets of smoking behaviour (both physiological and 

psychological), can effective means of treatment be devised . 

There seems lit tle doubt, fr om t his conclusion, that "package" 

treatments are the method of choice; (there is also a need for 

constant interplay between models and treatment, the former being 

revised appropriately in the light of treatment results). 
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The evidence suggests that self-control packages, which are 

used independently of direct therapist treatment, are effective. 

However, it is clear that "treatment" must continue over an 

extended period of time, if relapse is to be minimized; booster 

treatment sessions would seem to be necessary. 

The concept of controlled smoking is worth pursuing. Total 

abstinence does seem to be a difficult goal for most smokers to 

achieve, but this study has shown that significant reductions in 

smoking rate, and subsequent improvement in physical health, can 

be attained and maintained over an extended period. The ability 

of individuals to learn to smoke at a relatively low, pre-specified 

rate seems to be an even more elusive goal than total abstinence 

and efforts need to be made to determine at what level, relative 

to baseline smoking-rate, difficulty in maintaining improvement 

begins to be experienced: a reduction of 509-b in rate seems 

relatively easy to establish; a reduction of 75%, far less so. 

Specific issues which need to be addressed and subjected to 

further, experimental investigations are those of the role of 

expectancy in determining an individual's response to treatment 

( the deliberate manipulation of expecta...'1cy being a promising 

line of research to follow) and the phenomenon of weigh t increase, 

as a result of decreased smoking rate. The mechanisms underlying 

weight-increase need further elucidation and t he phenomenon 

requires control, in smoking-treatme~t programmes, through the 

application of appropriate techniques, if subject co-operation is 

to be maximized and subject-attrition minimized. 
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The subjective experiencing of craving and of an incre ase 

in anxiety level, as smoking-rate decreases, are likely to be 

factors which undermine what would otherwise be effective 

treatment programmes: direct attention needs to be paid to 

these aversive psychophysiological states in formulating efficient 

modes of intervention. 

Further work needs to be carried out to elucidate the power 

of specific "personality" factors to predict the outcome of 

treatment of smoking ·behaviour. This is still an unclear area. 

However, what is clear i ., t hat certain individual characteristics 

can inhibit a positive response ·to treatment (for example a 

tendency towarns depression, obsessive-compulsiveness or the 

experiencing of symptoms of somatic anxiety) and these charac ter

istics need to be taken into account when devising and executing 

treatment programmes. 

Finally, it is likely that some enhancement of treatment 

effectiveness would result from the involvement, in treatment, 

of subj ects' spouses, friends, associates, or others who may be 

explicitly design.ated as observers or co-therapists, with t he 

express pur pose of ensuring that the advice and instructions 

offered by the therapist are followed by the smoker. There is 

evidence that the conscientious application of the treatment 

methods suggested contributes significantly towards a successful 

response to treatment; increasing t his degree of conscientious

ness, perhaps through external pressure, should prove to be of 

value. 
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In conclusion, it is hoped that the information gained from 

this study and the above suggestions for future research will 

stimulate the design and implementation of increasingly effective 

treatment programmes for what, unfortunately, still remains the 

"single largest preventable cause of premature death in the 

United Kingdom" (R.C.P., 1983). 

To quote from Frederiksen and Simon (1979): 

"Smoking is a complex behaviour likely to be maintained by a 
variety of factors ••••••• Our models of smoking are increasingly 
comprehensive and realistic. Investigators are starting to 
break with old habits with regard to treatment goals and measure
ment procedures. We are also finally starting to pay more than 
lip service to the concepts of comprehensive treatment and long
term maintenance. With the vigorous and systematic pursuit of 
these trends, continued progress in the control of smoking 
behaviour is achievable"( p.541). 
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It is believed that this study has represented such "continued 

progress" and that a further step has been taken towards the 

prevention of avoidable severe illness and premature death. 
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,Ille • ........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
~: .......................................................................... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
lte of B. h ~: ...................... . A,,!!;!!_: • • • • • • • • • • • • • • • • • • • • • • • Sex: M/F. 

~--· · - ··········· · · 
ease answer all the following questions by putting a tick in the appropriate box:-

r · t 
l al Status: Single. 

A-re you:-

Married and living with spouse. 
Separated or divorced. 
Widowed. 

In paid employment? 
A housewife? 
Retired? 
Permanently sick or disabled? 
Un<e mployed due to temporary illness? 
Unsmployed due to other circumstances? 

Which of ths sections below best describes your job (or describes 
Your last job if you are not working now):-

Ssmi-skilled or unskilled work. 
Clerica l, s ecre tarial. 
Foreman, supervi s or. 
I·rofessional, m&nagerial or administrative. 
Skilled work, craftsman. 
Nevsr ha d paid employment. 

If in raid employment 

Al'e You allowed t o smoke during working hours? 

Yes whenever I want to 
Yes, but only during breaks. 
No, not at all. 

Do You suffer from any of the following, (you oay tick more than one 
box if appropriate)? 

Chronic bronchitis. 
Heart disease • . 
Stomach ulcer. 
High blood pressure. 
Coughing - with sputum • . 

- without sputum.. . . __ 
Pain in limbs durine/afte r eY.e rcise • . 
Breathlessness. . . . . . . 
Ches t pain during/aft 0 r exercise. 
Chqst pcin at rest. 
Palri ta tions • . 
Tremulous ness , shakin6 of hands. 
Indigestion • .. 



MA• 
~ 

~MEN: 

(i) 

(ii) 

(iii) 

(iv) 

-continuation-
-2-

Do you have any children? 
Yes. 
No. 

If YES, were any of your children 

Yes. 
No. 

8 
born prematurely? 

8 
If YES, 

1 - 2 weeks 
3 - 4 weeks 
5 - 6 weeks 
More than 6 

premature • ~ 
premature. 
premature 
weeks premature. 

Ha,re you had a low birth weieht 

Yes. 
No. 

baby? 

B 
(,,) If YES, weight(s) at birth: 1 •••................• 

2 •••••••••••••••••••• 
3 •••••••••••.•••••••• 

!11,.,PATIENTS: 

Bave th~r ".) been any of the follo ·,; ing mc.jor changes in your life in the 
Pas t year? (You may tick more t he:.n one box if a ppropriate). 

C}=!tting married. 
Se µi.ration/divorc~. _ _ _ _ __ 
Significant difficulties wi thin marriage • . 
Movinc house. _ _ _ . _ . . 
New family memCP-r, (birth, ado ption, etc.)_ . 
Son/daughter marrying and/or leaving horn~ • . . 
Cha nging own job • . _ . 
Un~mploym 0 nt/redundancy • . 
Re tirement. . _ _ _ _ . ,, . 
Personal illness or injury r equiring hospital 

treatment (includin[ out-patient vi s i ts). 
Surgical operation. . _ _ _ _ . 
De c th or s e rious illne ss in close member of 

family • . 
1•'.enopause. _ . . _ _ _ _ . 
Significant c~E nge in financial situation, 

(e.g. incre2s e or decre as~ in income) • . 
Takinb out a major loan (e .g. mortgage) . 

At lihat ( ) a ~ did you start srno}:ing r r- gularly once a day or more ? 

...................... 
llo;,, be ll!Uch w , r 0 you smoking each day a pproximate l y one year afte r you 

€a n □oking? 
Pipe: 
Ci gars 
Cigaret tes 

••••• ounces • 
• • • • • (number) 
••••• (number) 
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MA• 
-continuation-~· -3-

What is thn. creatn.st amount you have eve.r smoked daily? 

Pi:pe ••••• ounces. 
Cigars ••••• (number) 
Cigarettes ••••• (number) 

Bow much do you usua lly smoke in a day? 

Pipe ••••• ounces. 
Cigars ••••• (number) 
Cigarettes ••••• (number) 

Row much money do you spend on cigarettes/tobacco in one week? 

£1.Q_ARETTE Sr!OKERS ONLY: 

Less than £1 • 
Betwee n £1 and £3. 
Between £3 and £5 
Between £5 and £7. 
More t han £:7. 

(i) Wh2 t ty:pe of cigarettes do you usually smoke? 

Filter tipped. § 
F12.in. 
Band-rolled. 

(ii) Whe t is the FULL BRA.E D NAHE , (e.g. Embassy, Extra Y,;ild), 
of you r u s ual ~·igarette? 

Is it:-

Is it: 

~ 
'\\'h"' n 

~ Yau smoke do you inha le:-

Ro,,., nru h 
c Of a cigarette or cigar 

................................ 

King size? 
Regular Size? 
Sr:12.ll Size? 

Low tar? 
Low to middle tar? 
}:.iddle tar? 
Middle to high tar? 
High tar? 
Don't know . 

Very much? 
A fair amount? 
Just a little? 
Not at all? 

do you us UE. lly l eave? 

V"' rY little• 
A auarter. 
A ha lf. 
Three quarters • 
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-co11 t.inua.tion-
-4-

!s the r~rson who is most important to you a smoker? 

if YES, how much per day does s/he smoke? 

Pipe 
Cigars 
Cigarettes 

Yes. 
No. 

. . . . . ..... ..... 

B 
ounces • 
(number) 
(number). 

Did any of th'2 following members of your family smoke when you lived 
in your parents' home? (You may tick mo:re t han one box if appropriate). 

Father. 
:Mother. 
Brother(s). 
Sister(s). 
Not applicable. 

J..bout how man;1r times have you tried seriously to stop smoking 

Never. 
Once. 
2 - 4 times. 
5 times or r::. ore. ~ 

in the past? 

~?t co:1ntinz tim~s whe n you Wf' r ~ ill or in hospital, wha t is the longest 
l me yoti have ever ron'2 w:i :hout smoking in th8 p::.st five years? 

Less than 1 day. 
1 - 6 days . 
'I - 4 weeks . 
1 - 3 mont}·_s . 
4 - 11 months. 
1 - 3 years. 
Hore t han 3 years. 

'I'he las t t· t d k " n g for more t har. one week, how long did you t ime you s op:re smo i 
say off cigarettes? 

2 - 4 wee lr...s . 
1 - 3 months . 
4 - 11 months • 
1 - 3years. 
t-:ore t r, ::m 3 years. 
li Ot C- yrlicable . 
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Bo,1 d. d 1 you stop? I)e s cri t>e. • • • • • • • · · · • • · · • • • • • • • • • · • • • • · · · · · · · • • • • · • • · · • · · • • .. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
'Nh?. t Ill2 jor diffi culties d id y ou finr.. in sto;-ping? • • • • • • • • • • • • • • • • • • • • • • • • • • • • • .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............... . 

continue d •••••••••••• 



-continue tion-
-5-

Bave you ever tried to CUT DOWN the number of cigarettes you smoke? 

;~:-R 
If YES, and yc-u succeeded in maintair.inc ? Ou r reduction for loneer than 
thr~e months, how much did you reduce by? 

By 
By 
By 

one quarter. B 
one hc.lf. 
three quarters. 

In the past,have you put on weight as a result of stopping or cutting 
down smoking? 

In the past year:-

None. 
A smal 1 arwun t. 
'<ui te a lot. 
Very much. 

(i) has the amount of toba cco/cigaret t~s you smoke c hanged s i gnificantly, 

(i1•) 

(i.e. by at l ~ast on~ q~ rter)? 

Increased. 
l)ecrea~:e d. 
No c!:ane;;e . 

have y ou increa sed or decrs ased the amount 
(by at lP.ast one quarter)? 

Incre ased. 
l)ecrs a:- ed. 
No change. 

§ 
of alcohol 

§ 
(iii) have you &tte@pted to cha nge your - atint:; ha ·~·i ts? 

To los ':: we icl, t. 
To gain weight. 
No c :-,an~ . 

you drink, 

< You for co::ipl e ting this ques t ionnai~. Could you now pleas e c hec~: that you 

ans\oie r ed all tl1e ques t ions a ppropriate t o yo'l and th.E. t you have no t !:li ssed any• 
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b) Demographic information 



Below is presented the information obtained from an analysis of 

respondents' questionnaire answers. Three hundred and ten smokers 

completed questionnaires, but, occasionally, some items were 

omitted . The number of individuals completing each item is stated 

in parentheses. The presentation of this information follows the 

format of the questionnaire. 

Age Mean 39.99 years . (SD 10.24 years) (N = 310) 

~ 600/o Female (N = 186) 400/4 Male (N = 124) 

Mean Female Age 38.81 years (SD 10.13 years) (N = 186) 

Mean Male Age 41.77 years (SD 10.20 years ) (N = 124) 

Marital Status 

Single 9.7% (N = 30) ) 

Married and living 79.9¾ (N = 247) ~ 
with spouse l (N = 310) 

Separated or divorced . 7.8% (N = 24) . 
~ Widowed 2.6% (N = 8) 

,21 Employment 

In paid employment 85.8% (N = 266) ) 
) 

A housewife 8.1% (N = 25) ) 

Retired 1.0% (N = 3) ~ 
Permanently sick/ l (N = 310) 

1.6¾ (N = 5) 
disabled 

Unemployed due to 
o.6% (N = 2) l temporary illness 

Unemployed due to 
2. 9% (N = 9) ~ other circumstances 
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Q2. Type of employment 

Semiskilled/unskilled 

Clerical/secretarial 

Foreman/supervisor 

Professional/Managerial/ 
Administrative 

Skilled work/craftsman 

Never had paid employment 

Q3. Alloweu to smoke at work 

Yes, whenever I want to 

Only during breaks 

Not at all 

Q4. Physical symptoms 

Chronic bronchitis 

Heart disease 

Stomach ulcer 

High blood pressure 

Coughing - with sputum 

without sputum 

Pain in limbs during/after 
exercise 

Breathlessness 

Chest pain during/after 
exercise 

Chest pain at rest 

Palpitations 

. . 

. . 

. . 

24.1% (N = 74) ~ 
18.6% (N = 57) ) 

9.1% (N = 28) ~ 
36.8% 

) 
(N=113)~ 

11.1% (N = 34) l 
0.3% (N = 1) ) 

69.3% (N = 190) ) 

30.7% (N = 84) ~ 
0 0 ~ 

9.0% (N = 28) 

2.3% (N = 7) 

3.~/4 (N = 10) 

4. ~/o (N = 13) 

33-9% (N = 105) 

21.6% (N = 67) 

23.5% (N = 73) 

49.49-6 (N = 153) 

13.5% (N= 42) 

10.3% (N = 32) 

19.496 (N = 60) 
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Tremulousness/shaking of hands 11.3% (N = 35) 

Indigestion 25.5% (N = 79) 

(All respondents answered t his section (N = 310). 88.4% of 
respondents (N = 274) reported the occun-enceof one or more 
of the symptoms listed). 

QS. Motherhood 

86% (N = 160) of the females responding were mothers. 

20% (N = 32) of these women had had premature babies. 

( 1-2 weeks premature 31% (N = 10) 
( 
( 3-4 weeks premature 44% (N = 14) 

Of these 32,~ 
5-6 weeks premature 12.596 (N = 4) 

( 
12.5% (N = 4) ( 6+ weeks premature 

Q?. Onset oS smoking 

Mean age 16.96 years (N = 308) 

Q8 . Smoki ng rate after one year 

Mean rate 9. 4 cigar ettes per day (N = 298) 

9,9. Maximum rate 

Mean maximum rate 37.78 ci garettes per day (N = 307) 

210. Mean self-reported rate 

26.5 cigarettes per day (N = 301). 
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Q12. Type of cigarette 

Filter tipped 
Plain 
Hand-rolled 

King size 
Regular size 
Small size 

Low tar 
Low to Middle tar 

Middle tar 
Middle to high tar 

High tar 
Don't know 

Q. 1 3. Inhaling 

Very much 
A fair amount 
Just a little 

Not at all 

. . 

~ Amount of cigarette left 

Very little 
A quarter 
A half . . 

Three quarters 

93.06% ~N = 282) 
6.2J% N = 19) 
0.66% (N = 2) 

61.05% !N = 185) 
25. 41% N = 77~ 
13.53% N = 41 

34-32¾ t = 104) 
7.92% N = 24) 

51.81% N = 157) 
3.30:/4 ~N = 10) 
0.99"/4 N = 3) 
1.65% (N = 5) 

53.46% (N = 166) 
41.91% (N = 130) 
4.3% (N = 13) 
0.33% (N = 1) 

82.77% ~N = 255) 
16.87% N = 52) 
0.33% (N = 1) 

0 0 

Q.15 . Is the person most important to you a smoker? 

Yes 
No 

Q.16. Other smokers in family (when lived at home) 

ab) Father only 
) Mother only 

de
cl Brother(s) only 

Sister(s) only 
N/A 

29.05% (N = 86) 
5.06% (N = 15) 
3.04% !N = 9) 
1.35% N = 4) 
5.06% N = 15) 

~ (N = 303) 
) 

l (N = 303) 

l 
~ (N = 303) 

) 

) 

~ (N = 310) 
) 

~ (N = 308) ) 
) 
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a~ & b~ 15. 200/4 ~N = 45~ a & C 9. 7~/o N = 29 

al & dl 6.75% ~N = 20~ a & b & c 5.74% N = 17 
a) & b & c~ & d) 5.06% (N = 15) 
a~ & c~ & d) 5.40'/4 ~N = 16~ b & C . o.67% N = 2 . er dl 1.01% t - 3l a & b & d) 4. 7'Z'/o N = 14 
b & d . 1.68% N = 5 . 
b) & c) & d) . 0.33% (N = 1) . 

(Total number responding to this item: 296) 

Q,17. Number of attempts to stop smoking 

Never 12.57% t = 39~ ~ Once 19. 9~/4 N = 62 
(N = 310) 2-4 times 52.89% fN = 164) ~ 5+ times 14.51% N = 45) 

Q,1 8. Longest period without smoking (last five years) 

1 day 26.38% t = 81~ ) 
1-6 days 26. 70J/4 N = 82 ) 
1-4 weeks 15.30% 1N = 47l ~ 1-3 months . 15.63% N = 48 (N = 307) . 
4-11 months . 11 • 7'Z'/o (N = 36 ) . 
1-3 years . 3. 5So/4 ~N = 11~ ~ . 
3 years+ o. 65% N = 2 

Q19. How long off cigarettes (last time stopped)? 

2-4 weeks 33.63% ~N = 75 ~ ~ 1-3 months 23. 31 % N = 52 
4-11 months 10.76% t = 24l 

l 
(N = 223) 

1-3 years . 4-93% N = 11 . 
3 years+ 2.69% N = 6) 
N/A . 24.66% (N = 55) ) . 

,222. Ever tried to reduce 

Yes 86. 10% (N = 267) ) (N = 310) 
No 13. 90-)6 (N = 43) ) 



Q23. Weight increase as a result of reducing or stopping smoking 

None 
A small amount 
Quite a lot 
Very much 

48.0976 
29.15% 
15. 9CP/4 
6.81% 

(N = 127) 
(N = 77) 
(N = 42) 
(N = 18) 

l (N = 264) 
) 
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APPENDIX II 

Assessment and Treatment Schedule 



I 

AI 

IJ?I 

TII 

SESSION NO. 

(Pre-treatment 
assessment) 

a) Individual 

b) Group 

4t) Individual 

b) Group 

ASSESSMENT 

Explanation of r a tionale and commitment to treat
ment. Signing of therapeutic contract. 
EP~LSCL-90/16PF Questionnaires. 
SCN level. 
Respiratory functioning (FEV/FVC/TF) 
Weight 
Expectancy rating 
Drawing up of hierarchy and 'covert statements'. 
Begin~day baseline record. 
(see card for variables mea sure~) 

Benefit r a ting (weekly) 
Individual method rating of benefit and de gree 
of use. 

Benefit rating (weekly). 
Individual method rating of benefit and degree 
of use. 

TREATMENT 

Inform others of intent to stop/control 
smoking. 
Relaxation/Covert sensitization and 
focussed relaxation traininf, . 

First hierar chy item eliminated. 
First phase of deprived response 
performance. 
First phase of self-punishment. 
Coverant control introduced. 

Relaxation/Covert Sensitisation and 
focussed relaxation training . 

Second hierarchy item eliminated. 
Second phase of DRP 
Second phase of self-punishment. 

\.>J 
V1 
\.>J 



SESSION NO. ASSESSMENT 

a) Individual Benefit rating (weekly). 
Individual method rating of benefit and degree 

TIII of uRe. 

b) Group Give 10 days' record cards. 
(see card for variables to be measured) 

All (Mid-treatment EPQ/SCL-90/16PF. 
assessment) SCN- level. 

Respiratory functioning 
Weigh t 
Overall Benefit Rating 
Expectancy rating. 

TIV a) Individual Benefit rating (weekly ) 
Individual method of rating benefit and degree 
of use. 

b) Group -

a ) Individual Benefit rating (weekly) 
Individual method rating of benefit and degree 

TV of use. 

b) Group -
C 

TREATMENT 

Relaxation/Covert Sensitisation and 
focussed relaxation training 

Third item of hierarchy eliminated. 
Third phase of DRP 
Third phase of self-punishment. 

-

Relaxation/Covert Sensitisation and 
focussed relaxation training. 

Fourth item of hierarchy eliminated. 
Fourth phase of DRP 
Fourth phase of self-punishment . 

Relaxation/Covert Sensitisation and 
focussed relaxation training. 

F'ifth i tern of hierarchy eliminated. 
Fifth phase of DRP 
Fifth phase of self-punishment . 

VJ 
Vl 
~ 



r 

SESSION NO. 

a) Individual 

TVI 

b) Group 

AIII 
(Post-treatment 
assessment) 

AIV 
(3 months F.U.) 

AV 
(6 months F.U.) 

AVI 
(12 months F .U.) 

ASSESSMENT 

Benefit rating (weekly) 
Individual method rating of benefit and degree of 
use. 

10 
GiveAdays' record cards. 
(see card for variables to be measured). 

EPQ/SCL-90/16PF 
scir level. 

Weight. 
Overall benefit rating . 
Respiratory functioning 

As for post-treatment assessment 

As for post-treatment assessment 

As for post-treatment asses sment 

TREATMENT 

Relax~tion/Covert Sensitisation and 
focussed relaxation training. 

Instructions to utilize all methods 
in order to now adhere to target 
rate of smoking. 

-

-

-

-

~ 
\JI 
\JI 



(i) 
(" -~ 

( -~~ 
lll 

(ivl (v 
(vi 

(vii) 
( viii) 

(ix) 
(x) 

(xi) 
(xii) 

(xiii) 
(xiv) 
(xv) 

(xvi) 
(xvii) 

APPENDIX I II 

Materials used in the Study 

Smoking questionnaire 
:Motivation questionnaire 
Daily record card 
"About your treatment" 
"The Treatment Programme" 
The Contract 
"Self-Control Techniques" 
"Direct Training Techniques" 
Focussed Relaxation and Covert 
Response Probability Hierarchy 
Coverant Control Statements 
Expectancy Rating 
Weekly Benefit Rating 
Overall Benefit Rating 
Degree of use ratings 
Degree of Benefit Ratings 
Weekly instructions 

Sensitization guide 
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leas •.. .. . .. ..... .. . .. 
e answer all the following questions by putting a tick in the appropriate box:-

1l'it al Status: 

Are you:-

Single. 
Married and living with spouse. 
Separated or divorced. 
Widowed. 

In paid employment? 
A housewife? 
Re tired? 
Permanently sick or disabled? 
Un°mployed due to temporary illness? 
Unr~mployed due to other circumstances? 

Which of the s ections below best describes your job (or describes 
Your lns t job if you are not working now) :-

Semi-skilled or unskilled work. 
Cls rica l, s ecre t arial. 
Foremc.n, supervisor. 
J"rofessional, managerial or administrative. 
Skilled work, craftsman. 
Never ha d paid employment. 

lf in paid employment 

At-e You allowed t o smoke during working hours? 

Yes whenever I want to 
Yes, but only during breaks. 
No, not at all. B 

~ You suffer from any of the f ollowing, (you oay ti ck more than one 
01 if appropriate)? 

Chronic bronchitis. 
Heart disease. 
Stomach ulcer. 
High blood pressure. 
Coughing - with sputum • . 

- without sputum._ , . . _ 
Pain in limbs durine/after exercise • . 
Breathlessness. 
Ches t pain duri~/aft~~ exe rcise. 
Ch~st pnin at rest. 
Palpj ta tions. . 
Tremulousness, shaking of hands. 
Indigestion. _ 



tM A• 
~ 

-continuation-
-2-

!OMEN: 

(i) Do you have any children? 

B 
(ii) 

(iii) 

(iv) 

Yes. 
No. 

If YES, were a ny of your children 

Yes. 
No. 

If YES, 

born prematurely? 

B 
1 - 2 weeks 
3 - 4 weeks 
5 - 6 weeks 
More than 6 

prema ture • ~ 
premature. 
premature 
weeks premature. __ 

Have you had a low birth ·we i ght 

Yes. 
No. 

baby? 

B 
(v) If YES, weight(s) at b i rth: 1 •••••••••••••••• , ••• 

l:b_L PATIENTS : 

2 •••••••••••••••••••• 
3 •••••••••••••••••••• 

Rave t h~r -? been a ny of t he follo;;ing major che.nges in your life in the 
Pas t year? (You may t ick more t h.:rn one box if a ppropriate). 

c;,=, t t ing mar r ie d. 
Se p:l.ra t i on/ di vorc~ . · · 
Si gn i f ica nt difficultie s -wi thi ~ ma.rri age • . 
Movin6 house. _ _ . 
New fami l y □"- mb'" ~, - (b-irth~ ado-pt ion, etc.) _ _ 
Son/ da ugh t e r marrying and/or leaving horn"' . _. 
Ch2ngin6 ow n job . . _ _ 
Un~~r loym~nt/re dundancy • . 
Re tirement. .,, 
Pe r s ona l illne s·s ;r i;j~y r~ quiring hospi tal 

tr~atme nt (including out-patient v i s i ts). 
Surgi ca l ope r a t ion. _ _ _ _ _ _ . 
De ~t h or s e rious illness in close me mber of 

f ami ly • . 
Me nopause. _ _ _ _ 
Significant c rB nge in f inancia l situa tion, 

( e .g. incre a s e or decreas '" in income ) • . 
Takinb ou t a ma jor loan (e . g . mortga ge) - - -

At lihat ago di d y ou start s moking r-~gularly (once e. day or more)? 

...................... 

t "'' mu ch w'" r 0 y ou smoki ng e ach day a:pproxima t e l y one ye a r a f t e r you 
€a n moki ng? 

Pipe: 
Cigar s 
Cigar e t te s 

••••• ounces. 
• • • . • (numbe r) 
• • . • • ( numbe r) 
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-continuation-
-3-

What ii:; th'" crec1t ,.,st amount you have eve.r smoked daily? 

Pipe ••••• ounces. 
Cigars ••••• (number) 
Cigare ttes ••••• (number) 

How much do you usw: lly smoke in a day? 

Pipe ••••• ounces. 
Cigars ••••• (number) 
Cigarettes ••••• (number) 

Row much money do you spend on cigarettes/tobacco in one week? 

.Ql.QARETTE S~·lOKERS ONLY: 

Less than £1 • 
Between £1 and £3. 
Between £3 and £5 
Be tween £5 and £7. 
:More t han £:7 • 

(i) Wha t t ype of cigarettes do you usually smoke? 

Filter tip:p2d. 
Pkin. 
Band-rolled. 

(ii) Wh2.t is the FULL BRAND NAHE, (e .g. Embassy, Extra 1-lild), 
of you r u ::,ual .·i garette? 

(iii) Is it:-

(iv) Is it: 

~ 
\11h"' n 

- You smoke do you inhale:-

Ho"tl IIJU h 
c of a ci gare tte or cigar 

................................ 

King size? 
Re gular Size? 
So.3. 11 Size? 

Low tar? 
Low to middle tar? 
Middle tar? 
Middle to hi gh t a r? 
High tar? 
Don't know. 

Ve ry much? 
A fair amount? 
Jus t a little? 
Not at all? 

do you us 1.1£:: lly l eave? 

Vr-. ry little. 
A auarter. 
A half. 
Three quarters• 
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15 • Is LhP. J€r::on who is most imrortant to you a smoker? 

if YES, how much per day does s/he s □oke? 

Pipe 
Cigars 
Cigarettes 

Yes. 
No. 

..... 

B 
ounces. 
(number) 
(number). 

16. Did any of th<: fol10\·1inc r;-,,;,I;Jbers of your family sr.-.oke when you lived 
in your parents' home? (You may tick mo:-e than one box if appropriate). 

Fa the:!:'. 
Nother. 
Brother(s). 
Sister(s). 
trot an-licable. 

17. J..bout ho1·1 mmy ti□es have you tried se:?:"io·;sly to stop seeking in the past? 

Never. ~ 
Once. 
2 - 4 tiI;JeS. 
5 tires or i:;ore. 

18. Not co·.rntinc tim~s when you wer<: ill or i!:. hospital, what is the longest 
tine you have ever ron<: without sr.ioking in th<.: psst five years? 

Less than 1 day. 
1 - 6 days. 
1 - 4 weeks. 
1 - 3 confrs. 
4 - 11 men ths • 
1 - 3 years. 
Hore than 3 years. 

19. The la~t time you stopred smoking fo= more th!:.n one week, how long did you 
stay off cigarettes? 

2 - 4 weeJr.s. 
1 - 3 months. 
4 - 11 I!lon ths • 
1 - 3 years, 
f.; ore Lan 3 years. 
1:ot a:;:plicable. 

20, Row did you stop? ~scribe. • • • • • • • • .. • • • • • • • • • • • · •" • • • • · · • .. • • • • • • • • · • · · • • • 

............................................................................... 

21. ':-lh~t CJc, jor diffir:ultie s did you fin r: in sto:-ping? ••······•·· ..... •··· •········ 

............................................................................... 

36 '.) 

continued •••••••••••• 



-5-

22 • Hovn :;n1i Pver tr i ed to CUT DI'\;;; th 0 nu!llb'";:- of cigarettes you smoke? 

23. 

!~~- R 
If y :;::,, a!1d y u succeeded in m:.ii:-:t c:. idnc :-·ou-:- reduction for lo:-iryr than 
thrr P months , how much did y ,,u reduce by? 

!f: ~~~,:~i~=~r,§ 
In thc. i:.::.st,hav =: you put on w=:ic;:it as a result of 
dmm s□ o\dng? 

None. 
A sr;i.:;.l l ar, our. t . 
·~~uite c lot. 
Vc.ry cuch. 

stoppinc or cutting 

24. In th" p:?. st yc,2. r:-

(i) h2.s tr. <:- E.!Jount of t obe.cco_l c:g:;re tt;;s yo'..l s::ioke c '.-.2.nged s i gnificar.tly, 
(i.e. by 2. t lr:e.st on° -::u:.rter)? 

(ii) 

( . . . ) 
111, 

Incre:..sed. 
~c::- '= 2. '. ed. 
~o c '·. ::. ::-,y . 

h3. v e y e,_; i~c:-e ::: :-:ed or d~cr: ::. ::ed t:-~!? ~ou!'l: 
( by 2.t le ast one quarter )? 

Ir.c:-e s.s ed . 
I,:!c:-"' ::. -ed . 
!': o ct =.!1b'= • 

To 102~ w,; is-i: t. 
To g~: i n "'eig1t. 
l! 0 C :". ~!-i g':? • 

0 1 al c oh ol you drink, 
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Ti~ i'.n~: you f or co::i :;: l e tins this qu estionna i ::-e • Cou l d you now fle a se c heck t hat y ou 

hav~ an s we r ed all t h~ q_u~st.ion::-. a ppr o7ri<. te t o yo·.:.. and t h.::.t you hev~ not !:i issed any. 



?{ .::.r:-ic: ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

fu.tc: .•...•.•........•••..................... , .... ..•.......•••....•.•. 

Listed below arc various ex~nples of the sort of thin~ smokers sometimes szy about 
th0i r sr.iokint3". We would lik.J t o k:iow how much you a::;:-eo or disa,crcc with the 
statec1ents; there aro no ri&l-it or wronc a:iswers to plev.se answ0r honestly. 

Plowe put a tick in on1; of t!J.c fo-.1r colu."1.:1s after each statement. 
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Not at all Chly sliehtly Quite like Ver.1 much 

1. I a.~ fricht c:ied about what 
s~okin; may be doine to r.ie. 

2. Even if I stopped smoki!1{; for a 
whil e , I a.~ sure that other 
people 1-10-.i.ld p-:rsuade me to 
start a.:;ain. 

3. I r esent oth.J r people tclline 
r.ic that I should not s moke. 

4. I do not t!-iinlc I .JJn Nelly 
prepared t o [;ive u p s ~oking if 
it proves too diff icult or 
di st r essir.g. 

5. I have never made a serious 
effort to Give up smoking 
compl etely. 

6. If life wc.s 02..5icir, I would 
have l ess need t o Srn-)ke. 

7. I feel I~" co=-istantly bci~ 
' ~ t at ' now2.d.a,ys because I am 
a s mol--:e r. 

8. I know that s or.m p,oople die 
bec ause th.Jy smoke but I thin.~ 
1'71ost s ;;,okcrs stay jus t heal thy 
as non-smoke rs. 

9. I wot:.ld like to ·give up smokina 
if I could do so ei\Sily. 

10. If I r 3olly w~~tcid t o I could 
civc up smokin3. 

11. ~ a~ not eoine to be able to 
~i vc up sr.okini; unless s0;:10one 
hel ps me. 

12. I t hi nlc you h~vc to s~oke a l ot 
r.iorc thcU1 I do t o put your 
hcul th at serious ri sk. 

how I f ool how I feel how I feel !1ow I f ool 

cont inued ••·•• 
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Hot at all ◊.1ly slishtly ~..utc liko Very r.ruch 
how I fool how I fool how I fool how I fcol 

13. I would fool vcrJ ash~mcd of rey:::;olf 
if I tried to ;;ivo up s~okin::; end 
fnilod. 

14. If I ci vc up sl7lC;ci:1~ I would expect 
to feel a lot healthier th;:,.,"1 I :lo 
now. 

15. I f'in:i srnokin.:; helps no cope when 
I have probler:a. 

16. I think of rey s mokine as a sicknes:::; 
which needs to be cured. 

17 • I thin.~ t!:iat the .:,~vcrn;,ant should 
do coro to persu~1e people not to 
smoke 

18. Hlui.t I foal I really ncied is a pill 
or so~a sort of madicine that will 
stop r.,e wanting to s ;.10ke. 

19. I fool that ot!.ci r paople aN po.rtly 
to ble.r.ic for the fact thc.t I b ecar.10 
a smoker. 

20. I really want to stop S8~king but 
I ncad somcJody to tell no how to 
do it. 

21. I am a·.-1are t.fiat s moke has unplea.san 
effects on non-smokinr, friends. 

22. It is o. .:;oo:i i:iea to di viuc pablic 
plnccs, such as cincr..as , into 
smokin.::; and non-suokinc areas. 

2.3 • I am aw.:.re that r:ry non--snoJr.ing 
friend.a disapprove of na smokinc. 

24. Sr.iokin& m<Lkc::i rcy clothes a.l'Jd hair 
sr:iell unplea3antly • . 

25. I do not wa:1t to give up s r:iokin..:; if 
it IIJC?Jls I will put on more than 
ono stone in weight. 

Plcnsc a113wc r the following qucstio!1S oy putting a tick in the appropriate b ox:-

26. How enjoyable is smokinG for you? 

Very enjoyable 
i--li ldly enjoyable 
No strong feclillGG 
r.i.ld.ly distasteful 
Very distasteful 

. . 

! 

I 
i 

! 

I 
I 

I 
I 
i 

I 
i 
: 

I 
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27. How unpb,~.sn:1t 1o y ou fi;.d it if y ou cannot s r.iokc for an hour or two? 

Ver.:r unplc~c1nt 
1h lily unplea::;a.nt 
lfo strong feelini;s 
l!ildly pleasc1nt 
Very pl ca.sant 

28. ~o you thin.~ y ou arc aidictcd to smokin~? 

Extremely 
F3irly 
Sli ,::;htly 
!lot at all 
Do not know 

29. How i □po rtc;Jlt is it to you to stop smoking'? 

Extrcncly i~porta.at 
Vcr.:r i□porta.nt 

Fa irly im~orta11t 
3liJ.htly ir.i;,orta.nt 
llot at all ir.1-portant 
Do not know 

30. List in orcl.G r of i ,,1;)0rtancG qny of th. e followin,; r easons for .:;iving up s mokil1{; 
which ap:r:,-ly to y ou ( i:iclu:lin.; a -.y other r ca.3oas you rrey havo spocificd in t b.c 
blank ·s;iac cs providc,1). Plc:i.cc the nunbcr l i :1 the box next to the meat 
i m;>crta.:1t reason, nw~~cr 2 in t he box next t o the second most important reason 
ot cct e ra.. 

Eec\lth 
Women: prc .:;nancy 
It is cx:pcn::;i ve 
It is ?. dirty habit 
It i3 not r~~r on non-smoker 
I do not like b cin6 ad.dieted · 
Some other r ec.son(s) ( ple2.Sc specify): ................................... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
··································· 

31. D1 y ou h:.vc a.'1Y c0nc.:? r ns or worrie3 ab out your health while y ou conti:mc to 
s.noko? 

YES/NO 

If YES, pl u~c list, in order of icip ortancc, your greatest conc.::rn(s) :-

Grc atoa t c oncern ••••••••••••••••·•••••••••••••••••••••••••••·••••••••••••• 

2nd rrrce.tes t c oncern•••••••••••••••••••••••••••••••••••••••••••••••••••••• 

3rd. rrrcat os t c onccr:1 •••••••••••••••••••••••••••••••••••••••••••••••••••••• 

4t~ ~c~tcst c once rn•••••••••••••••••••••••••••••••••••••••••••••••••••••• 

continuod ••••• 
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32. Listed b elow ;ire s om~ possi blc c c-. nsc1ue nc..?s of s m::kin::; an::! stoi)1-in..:; sr.1oking. 
Please say huw ir.1:;iort.:nt eJ.Ch of the cons0cruc:1ce?s a~ to y ou by tickin,; one 
box for each consequence. 

How im;>Grtwt to you is it:-

to have enough spen·iin~ monc-J 

not to r.ct lun.; c2.:1.:Jr 

:10t to i;ct sh .:irt of breath 

Not to a.n.'l oy peopl e who do 

to live to a ripe old a~ 

not to cet bronchi :is 

not s moke 

to fe el you r-a,c c ontrol over y ourself 

to set a --:O ·J:l cxa.7pl c t o childre:i 

not t o .:;e t heart disc~s c 

to be able t o c?.lm 10·,m when y ::, '.1 ar3 tense 

or .:i.nGI:f 

not t o cou,sh a l ot in t ~e nornin.;s 

not to h.'.'.VC y our hair ani clothes smell 
of s ooke 

n ot to have staind t ee th or fi H::;ers 

·-
Not Quite ExtN;.icly 
ir:i p.:i rt ant in:;x:>rta..,t important 
to r.1e to me to r.ie 



• Tripring Stimuli fall into two categories • 
(11 Internal Stimuli or (bi External Stimuli. 

(1) Internal Stimuli. These stimuli will 
include thoughts such 11 "Ah I It would be 
nice to have a cigarette" or a physical 
craving. 
(b) External Stimul i. These st imul i will 
include items such II seeing some-one 
else smoking. being offered a cigarette , 
nading an advertisement , a part icular 
place, (e.g. a pub, armchair in the lounge 
etc .). having a drink, etc. Try to determine 
what tr iggered off your smoking behaviour . 
Wu it an internal or external stimulus? 
Put I t ick in the appropr iate co lumn 
(INT or EXT) and specify the stimulus, 
e.g. a strong craving, a particular thought, 
being offered a cigarette, etc . 

• • lnten1ity of Crewing . 

1 • No creving at all. 
2 • Sli\tlt craving. 

Code:-

3 • Moderate craving. 
4 • Strong craving. 
6 • Extreme craving. 

••• Mood. Code :-

ANN• Annoyed . 
ANX • Anxious. 
BOA• Bored. 
IRR• Irritable .. 
MIS• Miserable .. 
PLE • Pleasant mood. 
TEN• Tense. 
TIA• Tired . 

•• •• Anxiety Level. Code:-

1 • Totally free from anxiety . 
2 • Slightly anx ious. 
3 • Moderately anx ious. 
4 • Strongly anx ious. 
5 • Extremely anxious . 

Research No. 

RESEARCH INTO n-tE CONTROL OF 
SWOKING 

Name 

Day 

Date 

DAILY REOORD CARD 

INSTRUCTIONS TO CLIENTS 

1. Please keep details on the record card of 
each cigarette smoked. 

2. Complete the record card BEFORE the 
cigarette is smoked . 

3. Use a·new record card for each day . 

4. Go on to a second record card if 
more than 25 cigarettes are smoked 
each day. 

5. Bring your record cards with you 
to each treatment session . 
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No. 

I 
2 

3 
4 

6 

8 
7 
8 
9 

10 

11 

12 
I.I 

14 

16 
18 
17 

18 

19 

20 
21 

22 

23 

24 

2& 

Time 
? Tr igger ing St imul i 

Brand 
INT. EXT. I Speci fy• 

J 

DAILY RECORD 

Place Act ivity 
? Alone 
Yes/No 

Intensity 
of c~a.ving 

Amc ietv 

MWsl ~ttv.'! 

~ 
j 

J 

~ 

; 
l 
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About your trea tmBnt. 

Th~ treatmP.nt which you will be r~c~ivine over thP. coming weeks is designed 

to help you to give up smoking, or to reduce your smoking to a minimal level, 

de~nding on which goal you have set for yourself. 

Al though the methods which you wi 11 be asked to use have been found to be 

effective in h o. lping smokers, it must be eraphasized that they will do just that, 

and only that, - 'i.e. help you to control your smoking. The main aspect of 

t:r"atm1:nt is your dete rmination t .o alter your smokine behaviour and, if you are 

det.,..,_ · be 1 · h d th 
~

4 w1ned to successful, there is a high like i oo at you will be. 

It is of vital importance that t h~ instructions which you are given during 

the course of t t d d t 1 1 · bl · r ea m~nt are a he re o as c ose y as poss1 e. This adherence, 

Colllbined with good motivation on your pc.rt, will, once again, ensure a good chance 

Of 
Your achieving your desired goal without undue discomfort. 

It is a rpre ciated that you may feel the assessr;ient sessions to be rather 

lengtr1y and -tigorous but you are assured t hat t his -ligour is absolutely necessary 

if 
You are to obtain maximum benefit from treatm~nt. Your pa "tience in this 

tesJ)e 
et Will be a ppreciated. 

Pinally, it mus t be strongly emphasized t hat the end of ths six weeks treatment 

~to" 
,, l"alil!n~ does not signify the end of the need to continue api;lying the methods you 

lft11 
be using . Your t he rapist will wish t o see you, p~riodically, for up to a 

l'ear 
follor~in g tr~a tment and tho. se methods may have to be cont i nually applied during 

llai-t , or all, of this ~riod. 

Work ha rd at your troa trn :, nt and you will reach your goaH 



t!Q,KING R8SEARCH PROJECT: The Tr--:a tm 0 nt Programme• 

After your initial assessment sessions, which will include measurements of 

0Ur lung-functioning, your weight and lP.vels of harmful substances in your blood, 

n addition to the completion of s everal questionnaires, you will be asked to keep 

n exact record of the number of cigarettes smoked over a minimum of ten days. It 

s important at this point not to try to alter the number of cigarettes you smoke 

·Ut Simply to continue as usual. 

Following t:us "baseline" period your twice-weekly treatment sessions will 

From the very start of treatment you will be r equested to reduce your 

-':?Yel of smoking as much as you possibly can; al though the methods you will be 

~ine as part of treatment will help you to reach your desired goal, the main 

!ffe t c Will come from your determination to control your impulses to smoke. 

You Will have been given the choice of aiming for a 75% reduction in your 

ll!loking 1 ) ~vel, (i.e. l earnin15 to control your smoking efficiently , or giving up 

ll!J.okino- ) 
~ completely, (i.e. a 1~ r eduction • It is ho~d that, by the end of the 

:if th 
Week of treatment you will have reached your goal. However, if you have 

lot d 
one so you will be ins t ructed, at this point, to begin to stick to your chosen 

le11e1 
of smoking and to continue to use the techniques which you will have learned, 

to !Ila." 
lntain this level. 

You Will be seen on severa l occasi ons, for assessment, after the t ermination 
Df t 

l'0 at - m~nt by your therapist, and you will be encouraged, when seen, to continue 
'o:rk· 

l.ng at d d overcoming your problem, if you have not alrea y one so. 
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~KING RESEARCH PROJECT: Contr;.. ct. 

In view of the cost of this research project in terms of the finances of 

Rochdale Area Health Authority and of the therapist's time, only those individuals 

"ho are willine to abide by the following conditions will be included in the 

trqatment programme. 

(a) Unless unavoidable, due to illness or other extreme circumstances , 

subjects will attend all assessment and treatment sessions. If any 

appointments do have to be missed,additional ones will be arranged. 

There will be a total of twelve treatment sessions, (six during the 

daytime and six durinc the evening), and a total of twelve assessment 

sessions. Assessment will take place prior to treatment, half-way 

through treatment, at the end of treatment, three months after treatment, 

six months after treatment and one year after treatment. 

(b) Subjects must carry ou.!, to the best of their ability, the instructions 

given during treatment. Sub jects are assured that, if the therapi~ s 

instructions are followed as closely as possible, the probability of 

the i r participation in treatment being successful will be maximized. 

(c) Separate instruction sheets will be given to you each week. 

must be followed to the bes t of your ability. 

These, too, 

particir,a te in the SMOKING RESEARCH treatment programme and agree to 

the above conditions. 

Sigried .•••....••..•••.•••.. • • • • • • 

1)3. te .. ............. • • • • • • • • • • • • • • 

Witne ssed •••••••••••••••••••••••• 
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.§MOKING RSSEARCH PROJSCT. "Self-Control" Techniques. 

The majority of the techniques you will be using during, and following, 

YoUr treatioont programme are known as "Self-Control" techniques. They are so-

Called because they enable you to control and modify your own behaviour, (in 

this case, smoking behaviour), by manipulating your environment in certain ways 

and lu making certain consequences contingent upon, (i.e. depend upon), smoking 

ana. "non-smoking'' behaviour. 

Below is a list of the methods you will be asked to use - these will be 

discussed and explained in far greater detail, of course, during your treatment 

Sessions• 

i1) Hierarch:iffil Reduction: 

During your initial a 8sessment session.s you will have been asked 

to draw up a list of five situation.sin which there exists a strong 

likelihood of your smoking a cigarette. As treatment progresses, from 

We ek to week, you will be asked to refrain from smoking in these particular 

situations, in a systematic way. More specifically, during the first week 

of treatment you will not smoke in the situation you have rated first on 

Your list, during the second week you will not smoke, additionally. in your 

second most like ly situation, and so on until, by the final session, you 
. 

lfill have ceased smoking in all of your "high likelihood" situations. Thus, 

by this means, the association which you have built up over a long period 

between smoking and certain situations will be weakened. 

You to gain increasing control of your smoking behaviour. 

W Deprived Response Performance. 

This will enable 

The use of this method involves making smoking systematically less 

enjoyabl~ by having your surroundings become increasingly less pleasant. 

continued ••.••.•.•.•••••• 



-continuation-
-1-

~KING RESEARCH PROJSCT: "Self-Control" Techniques. 

(2) Deprived Response Performance. (continued) 

DJ.ring th~ first week of treatm~nt you will be prohibited from 

smoking whilst performing pleasurable activities such as watching T.V., 

reading, listening to the radio or to records, etcetera. 

During the second week you will be, additionally, prohibited from 

smoking in the company of other people. 

During the third week, smoking will be furthe r restricted to o:oo 

room of your ho ·.1.se ( or work). 

IXiring th~ fourth week of treatment smoking may occur only in the 

lavatory, (both at work and at home), and, during the fifth week, only 

~hilst standing up in the l ava t ory. 

It should be obvious, here, that, eventually, smoking will afford 
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You such little pleasure tha t you will really wonder whether its worthwhilel 

U) s ~lf-Punishment/Moneta.ry Deprivation 

Thi s m0 thod is based on the principle that, the higher the "cost" of 

Sllloking a cigarette, t he less likely you will be to smoke• 

Thus , during the firs t week of trea t ment, e&ch cigarette you smoke 

llill cos t you 1p. During t he second week, each will cos t you 3p; during 

the third week, 5p; during the fourth, 7p and during t he final week, 10p. 

The money forfeited in this way will be sent to a chari ty of your 

Ch . oice at the end of each week. (It i s sugge sted that you consid~r the 

Cancer Research Fund as the charity to which your money is sent). 

continued •••••••••••• 
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SMOKING RESEARCH PROJECT "Self-Control" Techniques 

(4) Social Contracting 

At the commencement of treatment you vill be required to inform 

your relatives, friends and work-colleagues of your intention to give 

up/reduce smoking (whichever applied in your particular case). 

(5) Coverant Control 

During the initfal assessment you -will have been asked to draw 

up two separate lists of five statements, one list being "anti

emoking" statements and the other being "pro-no-smoking" statements, 

Each time you feel the desire for a cigarette, du.ring and after 

treatment, you will be required to rehearse (to yourself) and think 

carefully about, a pair of these statements. If you then successfully 

avoid having a cigarette you are to make a "rewarding" statement to 

yourself. This method vill be explained more fully, and in more 

detail, during your treatment sessions. 



GNG RESEARCH ffiOJECT. Direct Training Technigues. 

- Daytime Sessions. 
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In addition to the self~control techniques listed on your handout, you will 

0 be trained, by your therapist, in two methods which have been found to be 

cessful in helping people to give up/limit their smoking. These methods are 

cribed briefly below and will be explained more fully during your actual 

at~nt. 

ia) Focussed Relaxation Training. 

You will be asked, at the beginning of treatm2nt, to describe the 

physical feelings you experience when "craving" for a cigarette. You 

Will then be trained how to totally relax yourself, physically, with 

special emphasis being placed on those areas of your body wrere the 

craving sensations are felt. You will be asked to practise this method 

at home, daily, until you are able to alleviate ths craving sensations. 

l_b) Covert Sensitization. 

This method will be used in combine. tion with your "Focussed Relaxation" 

technique and you will also be asked to practise this daily, at home. 

ThP. aim of the method is to encourage you to associate the thought of 

smoking, (and smoking itself), with unpleasant physical sensations. This 

~ill be done, in practical terms, by your being trained by your therapist 

to clearly visualize (imagine) "smoking situations" and to imagine, at the 

same time, certain unpleasant events occurring. 

Conversely, you will be trained to associate the avoidance of smoking 

~ith the relief from unpleasant thoughts and with more relaxing physical 

Sensations • 

Once again, this method will, of course, be explained to you in far 

€?'eater Ph:,i1 n11-rintr t .a ment 
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SNOKIJ; G K~s::ARCH PROJ;;;cT • 

.P!r.TJ ],j:,~ rnDIVI:OOAL Tff~A 'j';.;--;;NT S:SSSIONS - FOCUS '.;; ::":D B. e': 1/-JiJ .. TI OJ; TRAINrnG AND COVr.;HT 

S3i:SITIZATI01; . 

L Ri=;LAXATIO[ PF.J.SE: 

( i) Active relP..xation. 

(a) Bree th<? in d 0 e ply, t 0 nsing the LEF'i' HAI~D: br<>e t he out, :re l r.x ( Y. 5). 
(h) II " II II II RTf:"..'m P.LX D: II II II II 

·- . , .l. 

(c) II II II II " T r.1D7' AR1-: : II II II II 
- , J . -

(d) II II II II II RIG:~'i' ARl; : II II II II 

(e) II " II " " L:Sl?T LEG : " II II " 
(r) II " II " II RIGH T LEG: II II II " 
(g) 

" II II II II L0':3R BACE & SSAT: II II II II 

(h) II II II II II STGHACrt : " II " II 

(i) II II II " II SHOULDERS & UFrnR BACE: II II II II 

(j) II " II II II lBCK p_. TEROA T: II II II II 
~·· 

(k) II II II II II F!.CE & SC!,LP: II II II II 

( l 1 
" II II II II rfrWIB BJ DY: " II II II 

I 

(ii) Pc1 ::s i ve rel2.Y.atio!'.. 

(;_i 
minute s ) ( 2. ) Concentr2 ti~'n on ge r. e ral fe e li ngs of w2.TIJth, heaviness 

e.:!:: r<? le xa-t ion . 

( b) Concentra tion on snecific, (che~ t, t hro~t ~nn stom~ch), 
fee lines of wa rmt h t.nd rele.Y.ation. Imc:. gine feehn~. 
of ciga rette _ cravir.g, t hen rPla x tJ-,<> sP. c :r"' 1.s , noticing 

th~. t cre•.ri n ~ d i sar?P.ars . (x 3) • 
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( 1 ) A nt'rOR c h ( x 2 ) • 

Visuali ze cor.iforkbl"' ch c>.ir, nt home. 

Fee] n"'si r e f or ciearette (cravin~: so.nso.tions). 

Cica~tte p:.cket en d n-:tches/Ji~hto.r are on t h•~ floor n ::-xt t
0 

c hair. 

(i) R0 ach for r~ck •••..••••• mild nausea. 

(ii) Take out cigare t te •••••• nausea inc:re2 s 0 s, mouth beco!!les dry. 

(iii) Put cigarette in mou th ••• ne.usea increa · es further, dry mouth, 
bo.d taste. 

(iv) Light ci~are t te e~d inh~lo. 
•...••• intense n&usea, dry mo,ith, very 

un r leasar:!t t as te. 

(v) Inhale •••...• f eel l ike te avine (vizualise in detai l) 
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WBEK TW0::-----------------------------------7 
(vi) Inhale •.•.••• r e tch (vizualize ~n detail). 

\o8~~ THR~E :--. ----------------------------------~7 

( vii) Inha lo. ••••••• vooi t on self and on ciearet tes (vizualise 
in de t ::.il). 

}8?·_,'"' -ri o,·R 
- .v r , , , FITI _t_J:D SIX.----------------------------:-> 

(i) 

(ii) 

(iii) 

(iv) 

( V) 

( vi) 

(2 ) Avoidence (x 2) 

Put cig-2.re~ t '"' s on t in ashtray (fe o. l ings be t::in to subside). 

Put ciga.ret.t" s and :-:. tches/li ghter away ( s'.l bside f urtho.r). 

Conc::, :, t r 2 te on feelings of r '"! kxa tion and c or:ifort. 

W::! lk out of room t o bn throoI!l (vizualise P.nd feel relaxed). 

Drink of wa t e r / undress, wash if nece s sary. 

Concent r E. t e on pleasant, relA.xed se!;Sa tions. 
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fill.OKING RESEARCH PROJ8CT: Response Probability Hierarchy. 

Name •••••••••••••.••••• ••••••• 

Please list below five situa tions in which you are likely to have a cigarette. 

When you have done this please number these situations according to their 

~lihood to be associated wi th smoking. (No. 1 to be the most likely situation, 

No. 2 to be the next most likely, e t cetera). 

SI TUATION NO. 

a 

•-. 

b 
! 

C 

-

d 

,_ 

e 

. 
·---
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~lliG RESEARCH PROJECT. Cove rant Control Statements. 

Name •• •••••••••••..••...•• 

>lease enter in the table below five reasons why you wish to stop/reduce smoking, 

.i.e. why you feel it is bad to continue smoking as you do). 

i---

1 ,..__ 
' 2 

r---
3 

r--
4 
~ 

5 --
lease enter in the table below~ advantages of not smoking. 

r--_ 
1 

r---2 
r-- ~ 

3 
r---4 

r-- ,..__ 

5 ...___ 



lOKrnG R"::SSARCH PROJECT. Expectancy Rating. 

Name ••• •••••••••••••.••• 

Please mark, with a vertical line, on the scale be low, tre amount of benefit 

tou expect to derive from treatment. 

benefit 
Extreme benefit 
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.fill.OKING RESEARCH PROJECT. Weekly Benefit Rating. 

N aIDe ••••••••••••••••••••• 

Please mark, with a vertical line, on the scale below, the amount of benefit 

You have derived over the past week, from treatment. 

No benefit Extreme benefit 
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SMOKING RESEARCH PROJECT. Overall Benefit Rating. 

N aioo ••••••••••••••••••••• 

Please mark, with a vertical line, on the scale below, the amount of benefit 

You have derived from the treatment programme to date. 

38 1 

No benefit 
1r---· ----------tl Extrem, benefit 



SMOKING RESEARCH PROJECT 

Name 

Date 

...................... 

...................... 

Please mark on the scales below the degree to which you have used each 

particular method over the last week. 

1. Hierarchical Reduction 

2. Deprived Response Performance 

3. Monetary Deprivation 

4. Coverant Control 

5. Covert Sensitization 

6. Focussed Relaxation Training 

NOT AT 
ALL 

A GREAT 
DEAL 
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SMOKING RESEARCH PROJECT 

Name 

Date 

........................ 

........................ 

Please mark on the scales below the amount of benefit which you have 

derived from each particular method over the last week. 

1. Hierarchical Reduction 

2. Deprived Response Performance 

3. Monetary Deprivation 

4. Coverant Control 

5. Covert Sensitization 

6. Focussed Relaxation Training 
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Smoking Research 

Treatment week one 

1) Deprived response performance 

No smoking whilst watching T.V., reading, listening to the 
radio or records. 

2) Monetary Deprivation 

1p per cigarette to be forfeited to a charity of your choice 
at the end of the week. 

3) Eliminate the first item on your hierarchy 

4) Coverant Control 

Use pairs of your statements when you desire a cigarette. 
If the temptation to smoke is resisted congratulate yourself 
on your success. 

5) Inform others of your intention to stop smoking 
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SMOKING RESEARCH 

Treatment week two 

1) Deprived response performance 

No smoking whilst watching T.V., reading, listening to the 
radio or records. No smoking in the company of other people. 

2) Monetary deprivation 

3P per cigarette to be forfeited to a charity of your choice 
at the end of the week. 

3) Eliminate the second item on your hierarchy 

4) Continue to use your pairs of 'coverant control' statements 
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Smoking Research Treatment Programme 

Treatment Week Three 

1) Deprived response performance 

No smoking whilst watching T.V., reading, listening to the 
radio or records. 

No smoking in the company of other people. 

Smoking only allowed in one room at home or at work. 

2) Monetary deprivation 

5P per cigarette to be forfeited to a charity of your choice 
at the end of the week. 

3) Eliminate the third item on your hierarchy 

4) Continue to use your pairs of 'coverant control' statements 
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Smoking Research Treatment Programme 

Treatment week four 

1) Deprived response performance 

No smoking whilst watching T.V., reading, listening to the 
radio or records. 

No smoking in the company of other people. 

Smoking only allowed in the lavatory (at work or at home) 

2) Monetary Deprivation 

7p per cigarette to be forfeited to a charity of your choice 
at the end of the week. 

3) Eliminate the fourth item on your hierarchy 

4) Continue to use your pairs of coverant control statements 
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Smoking Research Treatment Programme 

Treatment week five 

1) Deprived response performance 

No smoking whilst watching T.V., reading, listening to the 
radio or records. 

No smoking in the company of other people. 

Smoking only allowed whilst STANDING in the lavatory at work 
or at home. 

2) Monatary deprivation 

10p per cigarette to be forfeited to a charity of your choice 
at the end of the week. 

3) Eliminate the fifth item on your hierarchy 

4) Continue to use your pairs of "coverant control" statements 
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APPENDIX IV 

Transcript of Focussed Relaxation 

and Covert Sensitization tape 
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APPENDIX IV 

Transcript of Focussed Relaxation and Covert Sensitisation Tape. 

(i) Active relaxation 
(ii) Passive r elaxation 
(iii) Covert sensitisation 

( i) Just lie back , close your eyes and relax as well as you car. do. 

Now I want you t o spend a few seconds getting into a nice steady 

breat:1 ing rhythm. Breathe nice and deeply and when you breathe 

in really fill your lungs up and when you breathe out really empty 

them. Next time you breathe in I want you t o clench your left fist 

as tightly as you can. Really clench it, and as you breathe out 

let your fist relax and breathe in and clench it and breathe out 

and relax. Breathe in, tense it up and relax. Again breathe in 

and out and once more with jovr fist breathe in and now relax it. 

And now I want you to move .on to doing exactly t :-ie same thing with 

your right fist. So in your own time breathe in and t ense up and 

breathe out and relax. Now once more with ~ovr fist and now 

relax yourself completely. And now I want you to carry on doing 

the same thing and t his time tense up your left arm as you breathe 

in and as you breathe out let it relax completely. Brea t he in and 

tense it up ano relax. Breathe in again, really tense it up - the 

more you tense it up the better and breathe out and relax. And 

again and relax. Once more with t hat arm and relax, Now do exactly 

the same with your righ t arm. Now l et your a r ms relax completely . 

Carry on breathing nice ano deeply, carry on lying t here with your 

eyes closed ano notice that your whole body is starting to relax. 

And now I want you to do exac tly t he san:e t h i ng with your left leg, 

as you breathe in really tense your left leg up ann as you breathe 

out let it r elax complete ly. Breathe in and make your whole . leg 

go rigid and t ense and breathe out and relax, In ••• and relax. 

Tense ••• and relax. Once more with that leg, br eathe in and really 

tense it up and now relax, And now move on to doing exactly the 

same with your right leg, Breathe in, tense it up and breathe out 

and relax. Breathe in and tense and relax. And again ••• relax. 

Tense ••• and relax. And one more time with that leg, breathe in 

and now let it relax completely. Lie there for a few seconds and 

notice now that your arms and legs are feeling really heavy and 

relaxed and perhaps a little bit warm and tin6ly. And now I want 
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you to concentrate on the muscles in the lower part of your back and 

around your bottom and as you breathe in I want you to tense t hose 

muscles up as ti ghtly as you can and as you breathe out I want you 

to relax them. Breathe in, and tense ••• and relax. Tense ••• and 

relax. In ... tense ••• out ••• and relax. Once more with t hose 

muscles, breathe in and now let them relax completely. PJ1d now we 

will move on to your stomach muscles. As you breathe in I want you 

to make your stomach muscles as hard as you can and as you breathe 

out really let them go soft and relax. Breathe in, tense t hem up 

and breathe out and relax. Breathe in ••• and out so that the 

muscles in your stomach are real l y soft and relaxed. Breathe in 

again ••• f¥1d breathe out and let them go soft. Notice how soft 

they are becoming each time· you breathe out. One more time with 

those muscles - breathe in .and then breathe out and l et them relax 

completely. · Now lie there and take two or three nice easy deep 

breaths and notice how relaxed the whole of your body is becoming. 

And now I would like you to concentrate on the muscles in your 

shoulders and your chest and the top part of your back: ehe whole 

of the top of your torso.And again as you breathe in I would l ike 

you to t ense all those mu scles by shrugging your shoulders and 

making your back go tight and as you breathe out let them relax. 

Breathe in again, tense them up - really screw the muscles up and 

breathe out, let your shoulders fall back. Breath e in ••• tense, 

and out, lett ing the muscles go soft and heavy . Breathe in a gain 

and now really l et t hem relax this time. Let you whole body relax 

and sink back into the bed. Now breathe nice and even l y and deeply 

for a few seconds. In a few seconds we will move on to t he muscles 

in your neck and your throat and once a gain, in a few seconds, as 

you br eathe out I want you to tense those muscles up. Really let 

the muscles in your neck and throat go hard and tense and as you 

breathe out c ompletely relax. So breathe in ••• tense those muscles 

up and breathe out and relax them. Breathe in ••• tense and breathe 

out and relax. In ••• and out. One more time breathe in and now 

relax them and let your head loll back on its own. Notice how heavy 

your head feels and just let yourself relax as much as you possibly 

can do. And now I want you t o move on to the mu scle s in your face 

391 



and your scalp. And in a few seconds I will ask you to tense those 

musc les u p as you breathe in and relax them as you breathe out and 

when you do so I want you to s crew your eyes up, screw the muscles 

in your mouth up and press your to ngue a gainst the roof of your rnoutu, 

wrinkle your forehead. Try and. tense all the muscles in your facial 

area up as you breathe in and as you breathe out l et t hem all relax. 

Breathe in ••• tense them up and breathe out and relax t hem. And 

breathe in breathe out and relax. In ••• and tense and out and 

relax. Again breathe in and ou t and relax. Once more wi t !:: t hose 

muscles breathe in and this time real l y let your face muscles go 

comp l etely relaxed a s you breathe out. Now just lie there for a few 

seconds and notice how relaxed t he whole of your body is becoming. 

And now I woul d like you to think about all the muscles in t he whole 

of your body - a r ms and legs , shoulder s, stomach, face - all the 

muscles yo-c. have alreao.y concentr ated on a.rid t h is time as you breathe 

in I want you to make all t hose muscles tense up. I1iake th e whole of 

your body go t ense 2.11d ri gid and as you breathe out let your whole 

body relax completely and l et it sink back into the bed. So brea t he 

in ••. tense all those muscles up and breathe out and relax complete l y . 

Breathe in ••• tense up, screw all t he ~uscles up and as you b~eathe 

out let yourself sink back into the bed. Again breathe in ••• and out. 

Breathe in, and tense up as hard as you can and breathe out, and relax . 

Now one last time, breathe in deeply , screw all t h e muscles ~p and t his 

time as you breathe out let your whole body relax totally. Breathe out, 

let all t he muscles relax completely. Now j ust lie back ano think 

about the s en sations in your body a.rid notice how relaxeo. the whole of 

your body feels. Your arms and legs should feel nice a '-d warm a."'1d 

heavy and your breathing shoul d be ni ce and even a nd deep and r egular. 

Notice how r elaxed and calm and c crrSor table you feel. You are s o 

relaxed that you could quite easily drift off to sleep. You are 

completely relaxed and all your mu sc l es feel soft and heavy. 

{ii) And now I want you to concentrate on the feeling s that you have in t he 

muscles in your stomach and ches t and throat. No tice that at t he moment 

you feel nice and soft and relaxed . I want you to lie back now with 
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your eyes closed and try and imagine tha t you really really want a 

cigarette. Imagine that you real l y desire a cigaret te - i t ' s a long 

time since you had a smoke. Try and i magine t hat you haven't had a 

cigarette all day long and that you really really crave for a cigaret te . 

And notice that as you start t o get t:1e feelings of wanting a cigarette 

coming on,the muscles in your chest and s tomach and throat start to 

tense up a little bit. Notice t hat the feelings of craving for a 

cigarette are associated with tension in the muscles in your stomach 

and che st and throa t and that the stronger the feelings of craving you 

get, the more tension arises in those muscles. And now when you reach 

the stage that you can imagine really desiring a cigarette I wa~t you 

to deliber ~te ly concentrate on relaxing those muscles. Breathe nice 

and deeply - take two or three really deep breaths and relax the 

muscl e s in your stomach an9- ycur chest and in your throat . hake the 

muscles go soft and warm and heavy . And notice that if you relax 

tho se muscles, the feelings of craving gradually start to diminish 

and die away. Relax the muscles even further. Breathe nice and deeply 

and let your whole body relax. Notice how soft your s t omach mus cles 

are becoming and the muscles i n your chest and shoulders and t he 

muscles in your throat. And notice that as those muscles do become 

soft that the feelings of craving for a cigarette di e away more and 

more until you have controlled those feelings comp l etely. And now 

that tho se muscles are relaxed I want you to bring about the s ame 

f eel ings a gain. Imagine a gain tha t t ho se feelings of craving for a 

cigarette are building up. I magine t hat its hours and hours since 

you last had a smoke and you r eally wo1.1ld l ike a cigarette . Try 

and i ma gine that you have just had a great big meal and try and 

reca ll the feelings you get of wanting a cigarette after a big meal. 

Notice that as those feelin gs start to come on a gain t he muscles in 

your stomach and chest and shoul ders and throat start to become a 

little bit more tense. Perhaps a feeling of tightness starts to 

come into your stomach as the feelings of craving for a cigarette 

get stronger and stronger. And now relax those muscles ••• breathe 

nice and deeply. Take two or t hree really deep breaths and notice 

that as you breathe out each time t hose· muscles r elax and become 
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heavy and warm and s oft. And as they do s o t !1e feelings of craving 

and de s iring a cigarette again gradually become less and less unti l 

eventually you are going to be ao l e to relax those musc les so much , 

they are going to bec ome so warm arid soft that the feelin gs of 

wanting a cigarette are totally controlled . Just lie there for a 

few seconds and notice how relaxed and comfortable t he wtole of 
liii) 

your body f eels .A Now I want you t o imagine as clearly and vividly 

as you can s itting in a ni ce comfortable chair at home. Tr y and 

i magine t hat you are sitting in your most c omfortable, favourite 

chair a t home. Lie there with your eyes closed and really try and 

visualise t hat very clearly. Now I want you to imagine t hat you 

r eally fancy a cigarette and craving sensations are in your stomach, 

chest and· throat and you really wou l d like a cigarette and try and 

pictur e on the floor next to the chair your packet of cigarettes 

and a box of matches nnd an ashtray . Try and visualise t hat scene 

as clearly and as vividly as you can. Now imagine reaching aown 

for the packet of cigarette s and as you reach down and pick up the 

packet of cigarettes · C,\. f eel ing of queas iness, nausea aJ1d sickness 

s~ddenly comes across your stomach. As you reach down and get hold 

of the cigarettes your stomach s eems to turn over and a wave of 

sickness come s across you . Now I want you to i magine taking a 

cigarette out of the packet and as you pull the c igarette out of 

the packet this feeling of queasiness and sickness in your stomach 

be comes stronger, just as t hough you have had f ar too much t o drink 

or some thing really baci to eat and your stomach starts to feel r eally 

unpleasant and unsettled . And at the s ame time notice that your mouth 

has started t o become dry and it i s becoming difficult to swallow. 

Now imagine as vividly and clear l y as you can putting a cigarette into 

your mouth. Put t he cigarette to your lips (it is not lit yet) and as 

you do so~~efeeling of nausea and sickness suddenly start s to become 
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very strong, just as though there is a heavy, cola weight in your stomach . 

Your mouth become s dri er and it starts t o become really difficult to 

swallow and your ton~e is sticking to the roof of your mouth and a 

very unpleasant taste is starting to develop in your mout h . A very 

unpleasant, sour, bitter taste. Next+ want you to i magine that you 



are lighting the cigarette. You light the cigarette anu inhale and as 

the smoke goes down into your chest and so~e of it gets into your 

stomach a feeling of very intense nausea, a very strong feeling of 

sickness come s across you. Your stomach feels really unpleasa.ri t and 

disturbed, your mout~1 is extremel:,r dry, it is almost i mpo ssible to 

swallow and you have a very, very bad bitter unpleasant taste in your 

mouth. You really do feel terrible but nevertheless you carry on. 

Now you take another drag on the cigarette, inhaling again and this 

time as the smoke goes down you find yourself on the verge of actually 

being sick. You feel your stomach muscles contract as though your 

stomach wants to expel all its contents. Your stomach feels really 

bad and uncomfortable. You feel very, very sick, the room is spinning 

around a little bit, you come out in a cold sweat and this unpleasan t 

taste in your mouth is very very strong now and it is being rr.ade far 

wcrse by the smoke that you are inhaling. And now once again you put 

the cigarette in your mouth and you inhale. Try and imagine the smoke 

going down into your lungs, some of it getting into your stomach and 

as it does so you can actually feel your stomach muscles contract again 

and you actually wretch. You can feel bile coming into the back of 

your throat. You are right on the verge of being sick. Your whole 

body is incredibly tense, your forehead is covered in sweat and you 

feel really, really ill. Just try to i magine the bitter taste of the 

bile in the back of your throat mixing with the tobacco smoke. Your 

mouth is really dry, its almost impossible to swallow and you really do 

feel very ill. Now imagine inhaling once more on the cigarette, this 

time as you inhale and t he smoke goes into your chest, lungs and stomach 

you actually vomit. Try and imagine as vividl y and clearly as you can 

sitting in your chair, tasting the smoke in your mouth and actually 

vomiting. Imagine yourself looking down and seeing your clothes covered 

i n vomit and seeing your hands covered in vomit. I magine the smell of 

it, the terrible taste of it in the back of your throat and the back 

of your nose. Your eyes are watering and your nose is running and you 

feel really really ill. All you can taste in your mouth is the bitter 

taste of cie-a ~ttes and smoke and the taste of vomit. And now imagine 
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leaning forward and stub·oing the ci garette out, the cigarette that's 

wet and damp, pushing the as!-ltra~' awa_·.r from you anc. i mmediately you 

do that you start to f eel better. Imagine lyinc back in the chair 

and closing your eyes. You have got rid of the cigarette and you 

close your eyes and you start to relax. Your stomach starts t o settle 

down and you stand up and wali<. out of the smoky roo .:!l and walk towaro.s 

t he bathroom. Imagine yourself walking into t he bathroom and ta~ing 

off your vomit-drenc!-led clothes and having a r eally nice warm wash, 

washin g all the sickness away, washing t he smell away. Try and i~agine 

yourself actually going throu gh those mot ions and i magine yourself 

standine there in the bathroom feelin g compl etely refreshed, feeling 

very well,. having a drink, washing the bad taste away comp l etely. 

And ir:iagine thinking to yourself "How could I possible have sat ther e 

and sJ1oked half a cigarett.e when that was th e effect it had on me". 

l\'ow we are going to run thrcugh the very same procedure again and 

t his time really try and visuali se it as clearly a s you possibl~ can. 

The mor e clearly you can picture yourself going thr cugh t hese various 

stages, th e more t his is going to help you to sto~ smoking. You w;t\ 

start t o find the idea of smoking quite repulsive. So imagine yourself 

sitting in u'our chair at home. I magine yourse l f reaching down, ~icki ng 

your ci~arette packet up and as you lift the cigarette pack~t up that 

now familiar feeling of que asiness and dizziness comes over you and your 

s t omach starts to fee l a little bit tender and uns ettled. I magine 

taking a cigarette out of the packet. Picture yourself ta~ing the 

cigarette out of the packet and as you do s o that feeling of queasiness 

in your stomach becomes a little bit stronger and your mouth starts to 

get dry. As you are lying there now try and i ma gi ne your mouth becor.1i ng. 

dry. I magine your tongue starting to 2tick to the roof of yo·J.r mouth. 

Imagine your throat becoming dry. :Ficture yourself sitting in your 

chai= at home, putting the cigar ette in your mouth a.nd as you do so 

your mouth become s drier still and a feeling of tension starts to grip 

your whole body and your stomach starts to feel definitely unpleasant 

and unsettled. Now imagine striking a match and holding the match to 

the cigarette and inhaling. As the smoke goes down,a wave of nausea, 

a wave of sickness
1
quite suddenly comes · over you. The s□oke tastes 
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really vile and you really do f eel like putt ing the cigarette out, 

but you don 't do . You inhale on the cigarette again and t his t~~e 

as t he smoke goes down your sto:nach starts to contract and you f ee l 

like heaving up and you start t o feel quite dizzy and light - headed. 

You feel very unpleasantly light-headed but still you carry on and 

you inhale again and this time it makes you wretch. You can actually 

feel the contents of your stomach start to move up towards your mouth 

and you have a real job holding it down. The smoke is trickling out 

of your nose and you breathe it out as ~uickly as you can because its 

having such a terrible effect on you . It tastes really really vile, 

very bitter, very acrid and your mouth is very dry and your stomach 

really do~s feel very bad. But still you make yourself carry on and 

you put the cigarette to your mouth and you make yourself inhale again 

and breathe the smoke down into your lungs and immediately you have 

finished breathing the smoke in you suddenly vomit - all the contents 

of your stomach fly out of your mouth . Imagine yourself sitting there 

in the chair, vomit spewing out and spilling out all over your clothes, 

all over your hands, all over the cigarette that you are holding in 

your hand . Tr y and imagine t he horrib l e sticky wet feeling of it and 

the smell of it as you are sitting there, combining with the cigarette 

smoke;and you just go on being sick. Each time you breathe in and 

smell the cigarette smoke in the air and on your hands, all around you, 

it makes your stomach feel worse and worse and you really do feel 

terrible. Now imagine yourself stubbing the cigarette out and t hr owing 

it down and closing your eyes and immediately you have got rid of the 

cigarette you start t o feel better again. Imagine standing up and 

walking out of the room into the fresh air where there is no tobacco 

smoke. Imagine walking to the bathroom. I magine going into the 

bathroom and stripping your vomit-laden clothes off and having a 

nice warm wash, cleaning your teeth and getting rid of the taste of 

tobacco smoke and imagine having a nice long cool drink and standing 

there in the bathroom feelin g clean and fresh and healthy. Your 

stomach now feels com~letely settled because you have escaped from 

the room that is full of tobacco smoke and you are away from your 

cigarettes and you stand there and wonder why you had a cigarette 
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when you knew it was going t o ma~e you feel so badjand t oe las t 

thing you want to do is t o go back into tha t room and pick a 

cigarette up and start to smoke it because it would have exactly 

the s~ne effect on you a gain. You a.re quite happy going comp letely 

without a cigarette. And now just lie there for a few seconds and 

concentrate on feelin gs of t otal r elaxation. Real l y let yourself 

relax. Let your whole body go heavy ann l e t all y~ur muscles go 

soft a..'1d just lie there and think that you don't really need a 
' 

cigarette. You could quite easily go for as long as you want to 

without one. 

398 



APPENDIX V 

The Motivation Questionnaire 

A copy of the Motivation Questionnaire is included in Appendix III, 
(materials used in the study). On the following copy, the weights 
attached to each alternative response have been inserted, showing 
how the total "Motivation Score" was computed. The score range is 
42-158. 
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Nar:ie, •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• · ••••••••••••••• 

~=································································ 

Li sted b? low are various ex~;cples of t h0 sort of bing smoke rs sometices say about their 
sm oking . We'd like to know how much you a 6ree or disagree ;. ith t he st:-.tecents: t he r e are 
no ri 6ht or ;.rong answers so please answe r hon"stly . 

Please put a tick in one of t he four columns after ea ch sta te ::ient. 

1. I'm frightened about what smoking 
may be doine to me. 

2. Even if I s t opped smoking for a while 
I'm sure tha t oth~r people would 
persuade me to start again. 

'lot 
now 

' 

at all 
I fee 1. 

{ 

4-

Only slightly! 
how I feel. 

2._ 
! 

3 

Qui t e like Very much 
how I feel. how I fe e l. 

3 lf 

2.. I 

3. I resent other p- ople telling me that 
I shouldn't smoke. 

4. I don't tr~nk I'm re a lly prerered 
to give up s mokinf if it proves 
too difficult or distressing. 

{ 1- s 

~ i · - - - -

5. I've never tE.de a serious effort 
to give up smoking completely. 

6. I f life was eas ier, I'd have les s 
need to sl!loke . 

7. I fe el I' m constantly being 'got at' 
no~radays because I'm a s□oker. 

8. I know t hat some people die becaus e 
t hey smoke, but I think most smokers 
stay just as healthy as non-smokers. 

9. I'd l ike to --i ve up smoking if I 
could do so eas ily. 

1 O. If I r "ally want ed to, I could give 
up smoking. 

11. I'm not eoing to be able to give up 
smoking unless some one helps me . 

12. I think you have to smoke a lot more 
than I do to put your health at 
s erious risk. 

13. I'd fe e l ve r :: as hamed of myself if 
I tried t o give up smoking and 
failed. 

4-

4-

4--

I 

4-

I 

I 

4-

4-

I 

s 

:s 

s 
2. 

3 

']_ 

2-

1 

s 

2-

1- I 

2-. I 

2- I I 

5 4-

2.. I 
. . 

s 4-

s 9-

2... I 

2.. I 

.s 4- I 

conti nued ••••••....•.•••• 



-continuution-
FORM B. -1-

14. If I give up smoking , I'd expect to 
feel a lot h~althier than I do now. 

15. I find smoking he l ps me cope when 
I've got probl ~ms. 

16. I think of my smoking as a sickness 
wh i ch nee ds to be cured. 

17. I t hink that the government should 
do more to persuade people not to 
scoke. 

18. What I f eel I :really need is a pill 
or some sort of me die ine that' 11 
s ~op me wanting to s□oke. 

19. I feel tha t other people are partly 
to blame for the f act tha t I becal!le 
a s□oker. 

20. I really want to stop smoking, but 
I need somebody to tell me how to 
do it. 

21. I am aware t ha t smok~ has unpleasant 
effects on non-smoking friends. 

22. It is a good idea to divide public 
places , such as cinemas, into 
smo}:i ng and non- smoking areas . 

23. I a m aware tha t my non- s moking 
fri ends dis approve of me smoking. 

24. Smoking r;iakes my clothes and hair 
s me ll unpl easantly. 

25. I do no t want to give up smoking if 
it means I will put on more than 1 
stone in we i ght. 

Not 
how 

at all 
I fee l. 

I 

<+ 

I 

I 

I 

4-

I 

I 

I 

I 

I 

4-

I 
I 

i 
I 

I 
I 

I 
I 

I 
: 

j 

I 
I 

Please answer the following ques t ions by pu 

26. How enjoyable is smoking for you? 

tting a tick 

Very enjoyable. ~ 
Mildly enjoyable. 2. 

No strong fe elings. 1 
'Mildl y distas teful. 4 

Very distasteful. ~ 
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Only sli ehtly Quitq like Very much 
how I feel. how I feel. how I feel 

2 3 lf 

I 
~ 2- I I I 

! ·-
' 

2.... 5 
I 

lf · I 

2.... s ' I lf ' 
I .. 
I 

l 
' 2_ s ! 4-
i 

' ·--- - . - - -
I 

s 2- I I 
I 

i 

I 
I 

1- 3 I 4--
! 

2. s '+ 
· -

;__ ___ 
2- 3 4-

2._ 3 '-f 

2- s lf-
-

s 2... I ' 

: 

in the appr opr i a t e box:-

-
con t inued ••.• • ••• • •••••• 



-con t inuution-
FOfil: B. - 2-

27. How unpleasant do you find it if you can 't s □oke for an hour or two? 

Very unpleasant. 
Mildly unpleasant. 
No stronc feelings. 
Hildly pleasant. 
Ve ry pleasant. 

28. Do you think you are addicted to s □oking? 

Extremely . 
Fairly. 
Slightly. 
Not at all. 
Don't know. 

29. How important is it t o you to stop smoking? 

Extre mely important. 
Very important. 
Fairly important. 
Slightly im,.ior ta nt. 
Not at all important. 
Don't know. 

30. List in order of importance any of the following reasons for g1v1ng up sr;iohng 
which apply to you, (including any othe r r -~asons you may have S:p8cified in the 
blank spaces provided) . Place the number 1 in t he box next to the most im"llortant 
reason; No. 2 in the box next to the second most important reason, et cete;a. 

Health . 
Women: pregnancy. 
Its exJ>'=nsive. 
Its a dirty habit. 
It i s n't fair on non-smokers. 
I don't like bein5 addicted. 
Som~ other I":ason(s) (please specify); 

...................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
31. Do you have any c once rns or worries a bout your health while you con sinue to 

s□oke . Yi::S/HO. 

If "YES" please list, in order of importance, your greatest concern(s):-

Greab,st conc 0 rn •••.••••.••.••.•.•.•..••......•..•....•••••••••••••••••••• 

2nd greatest concern .•••.••.••••.•••••• ••••••••••••••••••••••••••••••••.•. 

3rd grsa t 0 s t conc e rn .••••••.•••••••••.•• • ••••• • • • • ••• •. ·• · •• • ••••••••••••• 

4th gr<3atest conc <? rn ••••.••••.•••••.••••.••••.• • • • • •..• • •.••.••.•.•••••••• 
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., 

-continuation-
FORM B. -3-

32. Listed below are some possible consequences of smoking and storpinc snaking . 
Pleaso, say how important each of the consequences are to you by ticking one 
box for each consequence. 

How important t o you is it:-

- to have enough spending money? 

- not to get lung cancer? 

- not to become short of breath? 

- not to annoy people who don't snoke? 

- to live to a ripe old age? 

- not to get bronchitis? 

- to feel you have control over yourself? 

to set a cood example to children? 

- not to get h0 art disease? 

to be able to calm down when you' re tense or 
angry? 

- not to cough a lot in the mornings? 

- not to have your hair and clothes smell 
of smoke? 

- Not t c have stained teeth or fingers? 

Not 
important 

to me. 

I 

l 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

Quite 
important 

to me. 

z... 

2.... 

2. 

2.. 

2.. 

2.. 

2 

2.. 

2. 

2. 

2... 

-2.. 

2.. 
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Extremely 
important 

to me. 

3 

3 

3 
3 

3 

3 

3 

5 

3' 

3 

3 

3 

s 



APPENDIX VI 

ANOVA Summary Tables 

(In cases where Analysis of Covariance was employed, dummy 
covariates being used to represent missing values (see p.161), 
the degrees of freedom (d.f.) were adjusted accordingly. 

As "Sum of Squares" is the product of mean square and degrees 
of freedom SoS are omitted from the Tables, for the sake of 
conciseness. 

Figures are rounded to two decimal places). 

--, 
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Source 

Between 
groups 

Error 

Source 

Between 
Groups 

Error 

Source 

Between 
groups 

Error 

Source 

Between 
_groups 

Error 

d.f. M.S. F. 

3 51.68 o. 73 

44 71.10 

ANOVA Table 1 

Pretreatment smoking rate 

d.f. ~ ~ 

3 2052.87 0.09 

44 21623.05 

ANOVA Table 2 

Pretreatment tar intake 

d.f. M.S. E.:. 

3 74.30 0.57 

44 130. 64 

ANOVA Table 3 

Pretreatment nicotine in t ake 

d.f. 

7 

40 

10333.62 

4211.92 

ANOVA Table 4 

Pretreatment anxiety ratings 

~ 

Sig. 

N.S. 

Sig. 

N.S. 

Sig. 

N.S. 

p< 0.05 
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406 

Source d.f. M.S. ~ fil&. 

Between 7 4749.os 1.02 N.S. 
groups 

Error 40 4662.76 

ANOVA Table 5 

Pretreatment craving intensit;y 

Source d,f. M.S. ~ Sig. 

Between 7 279.32 0.50 N.S. 
Groups 

Error 40 561.22 

ANOVA Table 6 

Pretrea tment internalLext ernal smoking 

Source d.f. M.S. F. Sig. 

Between 7 3.43 1 • 1 3 N.S. 
groups 

Error 40 3.04 

ANOVA Table 7 

Expectanc;y ratings 

Source d.f. M.S. ~ Sig. 

Between 7 groups 179.34 1 .46 N.S . 

Error 40 1 23. 13 

ANOVA Table 8 

Motivation scores 
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Source d.f. .th.h ~ Sig. 

Between 7 992.04 0.65 N.S. 
groups 

Error 40 1521. 36 

ANOVA Table 9 

Pretreatment SC!r 

Source d.f. M.S. ~ Sig. 

Between 7 17397.23 1 .88 N.S. 
Groups 

Error 40 9244.07 

AN0VA Table 10 

Pretreatment gross bod;y-weig:ht 

Source d.f. M.S. F. Sig. 

Between 7 236.95 1.05 N.S. 
groups 

Error 40 225.76 

ANOVA Table 11 

Pretreatment FEV, 

Source d.f. M.S. L.. Sig. 

Between 7 201.07 0.79 N.S. 
groups 

Error 40 254.34 

AN0VA Table 12 

Pretreatment FVC 
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Source d.f. M.S. F. Sig. 

Between 7 98. 19 o. 91 N.S. 
groups 

Error 40 107.58 

ANOVA Table 13 

Pretreatment FEVLFVC 

Source d.f. M.S. ~ Sig. 

Between 7 186.95 0.87 N.S. 

Groups 

Error 40 215.98 

ANOVA Table 14 

Pretreatment Co Transfer Factor 

Source d.f. M.S. ~ Sig. 

Between 7 2 .14 0.51 N.S. 
groups 

Error 40 4.20 

AN0VA Table 15 

Pretreatment EP9, ~P} 

Source d.f. M.S. ~ Sig. 

Between 7 20.71 0.81 N.S. 
groups 

Error 40 25.62 

AN0VA Table 16 

Pretreatment EPS{E) 



Source 

Between 
groups 

Error 

Source 

Between 
Groups . 

Error 

Source 

Between 
!roups 

Error 

Source 

Between 
groups 

Error 

409 

d.f. ~ l:. Sig. 

7 25.31 0. 99 N.S. 

40 25.60 

ANOVA Table 11 

Pretreatment EP9'{N) 

a.r. M.S. l:. Sig. 

7 17.66 1.25 N.S. 

40 14. 13 

ANOVA Table 18 

Pretreatment EP~{L) 

.!!.:.f.:. M.S. !!. Sig. 

7 193.16 0. 90 N.S. 

40 215.82 

ANOVA Table 19 

Pretreatment sc1-20 {Somatic Anxiet;y:) 

d.f. M.S. 

7 97.69 o.6s N.S. 

40 143. 43 

ANOVA Table 20 

Pretreatment SCL-20 {Obs.-Compul siveness) 
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Source d.f. ~ F. Sig. 

Between 7 60.05 0.48 N.S. 
&:ou:es 

Error 40 125. 69 

ANOVA Table 21 

Pretreatment SCL-20 {Inter:eers . sensitivit;z::) 

Source d,f. M.S. L. Sig. 

Between 7 170.26 1.69 N.S. 
Grou:es . 

Error 40 100.53 

AN0VA Table 22 

Pretreatment SCL-90 {De:eression) 

Source d.f. M.S. L. Sig. 

Between 7 98.80 0.58 N.S. 
grou:es 

Error 40 171.46 

AN0VA Table 22 

Pretreatment SCL-20 {Anxiet;yJ 

Source .!hi:. M._s. !..:. Sig. 

Between 7 275.61 1.58 N.S. 
_grou:es 

Error 40 17 4. 77 

AN0VA Table 24 

Pretreatment SCL-20 {Hostili t;:l} 



Source 

Between 
~ou:es 

Error 

Source 

Between 
Grou:es . 

Error 

Source 

Between 
groups 

Error 

Source 

Between 
groups 

Error 

d.f. M.S. ~ 

7 154. 7 4 0.22 

40 711.90 

ANOVA Table 22 

Pretreatment SCL-90 (Phobic Anxiet;yJ 

d.f. M.S. ~ 

7 439.57 1.02 

40 429. 17 

AN0VA Table 26 

Pretreatment SCL-90 {Paranoid Ideation} 

d.f. M.S. L. 

7 280.19 0. 81 

40 344.52 

AN0VA Table 27 

Pretreatment SCL-90 ~Ps;ychoticism1 

7 

40 

M.S. 

101. 47 

71.28 

AN0VA Table 28 

Pretreatment SCL-90 (GSI} 

Sig. 

N.S. 

Sig. 

N.S. 

Sig. 

N.S. 

Sig. 

N.S. 
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Source ~ M.S. .E.:. Sig. 

Between 7 128. 67 1. 85 N.S. 
groups 

Error 40 69.61 

AN0VA Table 22 

Pretreatment SCL-90 (PSDL} 

Source d,f. M.S. .E.:. Sig. 

Bet-ween 7 82.37 0.85 N.S. 
Groups , 

Error 40 96.43 

AN0VA Table 30 

Pretreatment SCL-90 (PST ) 

Source . d.f. M.S. .E.:. Sig • 

Between 7 6. 14 1 • 61 N.S. 
groups 

Error 40 3.03 

AN0VA Table 31 

Pretreatment 16PF (A} 

Source d.f. M.S. .E.:. Sig. 

Bet-ween 7 2.26 0.82 N.S. 
groups 

Error 40 2.75 

AN0VA Table 22 

Pretreatment 16PF (B} 
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Source d.f. ~ L. Sig. 

Between 7 9.99 2.79 p<o.025 
groups 

Error 40 3.58 

AN OVA Table 3 2 

Pretreatment 16PF (c) 

Source d.f. M.S. !.:. Sig. 

Between 7 3.90 1.03 N.S. 
Groups . 

Error 40 3.78 

ANOVA Table 24 

Pretreatment 16PF (E) 

Source d.f. M.S. L. Sig. 

Between 7 3.04 0.84 N.S. 
groups 

Error 40 3.60 

ANOVA Table 35 

Pretreat ment 16PF (F) 

Source d.f. M.S. !.:. Sig. 

Between 7 3.19 0. 86 N.S. 
_groups 

Error 40 3.70 

ANOVA Table 36 

Pretreatment 16PF (G) 
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Source d.f. M.S. L. Sig. 

Between 7 3. 47 0. 79 N. S . 
groups 

Error 40 4.40 

ANOVA Table37 

Pretreatment 16PF (H) 

Source d.f. M.S. F. Si g. 

Between 7 3. 95 1 • 11 N .S. 
Groups . 

Error 40 3. 55 

ANOVA Table 38 

Pret reatment 16PF (I ) 

Source ~ M.S. L. Si g. 

Between 7 6. 23 1. 36 N. S. 
groups 

Error 40 4. 59 

ANOVA Table 39 

Pretreat ment 16PF (L) 

Source d.f. M.S. ~ Sig. 

Between 7 2. 43 0.77 N. S . 
_groups 

Error 40 3. 14 

ANOVA Table 40 

Pr etreatment 16PF (M) 
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Source .!hL. ~ ~ Sig. 

Between 7 0.89 0.48 N.S. 
groups 

Error 40 1.84 

AN OVA Table 41 

Pretreatment 16PF (N) 

Source d,f. M.S. ~ Sig. 

Between 7 1.09 0.22 N.S. 
-Groups 

Error 40 4.95 

ANOVA Table 42 

Pretreatment 16PF (0) 

Source .!hL. M.S. E.:. Sig • 

Between 7 5.07 1. so N.S. 
groups 

Error 40 3.37 

ANOVA Table 43 

Pretreatment 16PF (Qy 

Source d.f. M.S. ~ Sig. 

Between 7 7.23 2.23 N.S. 
_groups 

Error 40 3.23 

ANOVA Table 44 

Pretreatment 16PF (Q2) 
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Source d.f. ~ ~ ~ 

Between 7 4. 38 1.08 N.S. 
groups 

Error 40 4.05 

ANOVA Table 45 

Pretreatment 16PF (Q3) 

Source d,f. M.S. ~ Sig. 

Between 7 8.33 1. 72 N.S. 
Groups . 

Error 40 4.84 

ANOVA Table 46 

Pretreatment 16PF (Q4 ) 

Source d.f. M.S. L. Sig. 

Between 7 64.12 0.58 N.S. 
groups 

Error 40 110.23 

ANOVA Table 47 

Age 

Source d.f. M.S. 

,BEoups 7 4969.66 1 .os N.S. 
Error 28 4614.16 

Assessments 5 · 22455. 35 39.85 p< 0.001 
.. . 

Assessments 35 675.33 1. 20 N.S. 
x grou:;es 

Error 144 563.46 

ANOVA Table 48 

Smoking rate - Anal;y:sis at -one-;y:ear fo llow-u:;e 
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Source d.f. M.S. F. Sig. 

Groups 3 1 • 11 2.05 N.S. 

Assessments 5 6.10 11. 30 p < 0.001 

Error 15 0.54 

AJJ0VA Table 49 

Abstinence rates - Anal;ysis at one-;z:ear follow-up 

Source d.f. M.S. F. Sig. 

Groups 3 1. 38 2.42 N.S. 

Assessments 5 1. 44 2.53 N.S. 

Error 15 0.57 

AN0VA Table 50 

Successful reduction rates - Anal;y:sis at one-;y:ear follow-up 

Source d.f. K.S. .E• Sig • 

Groups 7 141093.94 1.65 N.S. 

Error 28 05752.30 

Assessments 5 203985.38 30.96 p< 0.001 

Assessments 35 7902.94 1 • 21 N.S. 
x groups 

Error 144 6587.93 

AN0VA Table 51 

Tar intake - Anal;y:sis at one-;z:ear follow-up 



Source d,f. M.S. 

Groupe 7 1104.01 
Error 28 634.98 

Assessments 5 1462.32 
Assessments 35 52.os 
X g:£0UpS 

Error 144 49.24 

AN0VA Table 52 

Nicotine intake - AnalJ!:sis at 

Source 

Groups 

Error 

Assessments 

Assessments 
x groups 

Error 

d.f. 

7 
22 

5 

35 

127 

41.59 
31. 16 

215.40 

3.59 

AN0VA Table 53 

F. 

1.74 

29.70 
1 .06 

one-year follow-u:e 

56.41 

0.94 

Sig. 

N.S. 

p< 0. 001 
N.S. 

N.S. 

p< o. 001 

N.S. 

Overall Benefit Ratings - Analysis at one-year follow-u:e 

Source 

Groups 

Error 

Assessments 

Assessments 
x g:£oups 

Error 

7 

5 

5 

35 

73 

M.S. 

23012.05 
47116.84 

11366.10 

3109.09 

1991 .02 

AN0VA Table 54 

f:.. 

0.49 

5.71 

1.56 

Anxiety ratings - Analysis at one-year follow-up 

Sig. 

N. S. 

p< 0.001 

N.S. 
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Source a,r. M.S. F. Sig. 

Groups 7 42786.32 1. 40 N.S. 
Error 5 30651,18 

Assessments 5 4324.02 2.71 p< 0.05 
Assessments 

35 1830.81 1 • 15 N.S. x groups 

Error 73 1529.91 

ANOVA Table55 

Craving intensity - Analysis at one-;vear follow-up 

Source d.f. M.S, !'.- Sig. 

Groups 7 4064. 37 1 .oo N.S . 
Error 6 4866 .44 

Assessments 5 304.27 1.96 N.S. 
Assessments 35 153.62 0.99 N.S. 
x groups 

Error 78 154.91 

ANOVA Table 56 

Internal/External smoking - Analysis at one-year foll ow-up 

Source d.f. M.S. l!. Sig. 

Groups 7 6845-93 2.13 N.S. 
Error 20 3200 .70 

Assessments 4 8269.63 15.03 p< 0.001 
Assessments 28 632.91 1 • 15 N.S. 
x groups 

Error 89 550.16 

ANOVA Table 57(a) 

S~ levels - Anal;vsis at six-month follow-up 



Source ~ 

Groups 6 
Error 20 

Assessments 5 
Assessments 30 
X g£0Ups 

Error 112 

M.S. 

9021.93 
3858.55 

6044.53 
636.36 

664. 21 

AN0VA Table ~Z(b) 

9. 10 

0.96 

SCtr levels - Analysis at six-month follow-up 

Source d,f. M.S. f. 

Groups 7 92369.62 1.29 
Error 24 71470.60 

Assessments 5 161 o. 20 6.77 
Assessments 35 156.25 o.66 
x &:cups 

Error 135 237.99 

AN0VA Table 58 

Gross Body-Weight - Analysis at one-year follow-up 

Source d.f. M.S. L. 

Groups 7 51 8.74 0.49 
Error 22 1066.41 

Assessments 3 33.99 1.30 
Assessments 21 18. 71 0.72 
x &:oups 

Error 68 26.07 

AN0VA Table 59(a) 

FEV1 - Analysis at three-month follow-up 

Sig. 

N.S. 

p< 0.001 

N.S. 

Sig. 

N.S. 

p< 0. 001 

N.S. 

Sig. 

N.S. 

N.S. 

N.S. 
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Source d,f. M.S. F. Sig. 

Grou:es 6 715.30 0.46 N.S. 
Error 21 1546. 76 

Assessments 5 62.04 1.80 N.S. 
Assessments 30 29.92 0.87 N.S. 
x ~ou:es 

Error 109 34.50 

AN0VA Table 59 (b) 

FEV1 - Analysis at one-year follow-up 

Source d.f. M.S. f. Sig. 

Grou:es 7 670.09 o.66 N.S. 
Error 22 1016.40 

Assessments 3 16.81 0.92 N. S. 

Assessments 21 16. 39 0.90 N.S. 
x ~ou:es 

Error 68 18. 31 

AN0VA Table 60 (a) 

FVC - Analysis at three-month follow-up 

Source d.f. M.S. L. Sig. 

Grou:es 6 1000.64 0.63 N.S. 

Error 21 1598.58 

Assessments 5 6.30 0.40 N.S. 

Assessments 30 15.97 1.00 N.S. 
x ~ou:es 

Error 109 15.94 

ANOVA Table 60 (b) 

FVC - Anal;ysis at one-year follow-up 
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Source d,f. ~ F. Sig. 

Groups 7 159.96 o. 51 N.S. 
Error 22 316.62 

Assessments 3 6.68 0.36 N.S. 
Assessments 21 14.80 o.80 N.S. 
X e;!'.OUpS 

Error 68 18.44 

ANOVA Table 61 (a) 

FEVLFVC - Anal;z:sis at th:ree-rnonth follow-up 

Source d,f. M.S. f. Sig. 

Groups 6 272.90 0.58 N.S. 
Error 21 474.55 

Assessments 5 21.28 1.08 N.S. 
Assessments 30 17.67 0.89 N.S. x ,:g:oups 

Error 109 19. 77 

ANOVA Table 61 ill 
FEVLFVC - Anal;z:sis at one-year follow-up 

Source d.f. M.S. L. Sig. 

Groups 7 606.83 0.90 N.S. 
Error 22 676.11 

Assessments 3 2.60 0.22 N.S. 

Assessments 21 14.85 1. 28 N.S. 
x &:oups 

Error 68 11.62 

ANOVA Table 62 ill 
CO. Transfer Factor - Analrsis at three-month follow-up 
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Source d,f. M.S. F. Sig. ·-
Grou;es 6 1077 .19 1 .05 N.S. 
Error 21 1023.20 

Assessments 5 14.03 0.78 N.S. 
Assessments 30 18.85 1 .05 N.S. x &:ou;es 

Error 109 18.00 

ANOVA Table 62 _(tl 

CO Transfer Factor - Analysis at one-year follow-up 

Source d,f. M.S. £:. Sig. 

Groups 7 5.42 0.30 N.S. 
Error 20 18.11 

Assessments 5 0.07 0.05 N.S. 
Assessments 35 1. 17 0.86 N.S. 
X &:OUES 

Error 117 1.36 

ANOVA Table 62 

EPQ (P) - Analysis at one-year follow-u:e 

Source ~ M.S. ~ Sig. 

Grou;es 7 201 • 11 1. 44 N.S. 
Error 20 139. 60 

Assessments 5 3.93 0.93 N.S. 
Assessments 
x &:ou;es 

35 3.68 0.87 N.S. 

Error 117 4.24 

ANOVA Table 64 

EPS (E) - Analysis at one-;z::ear follow-up 
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Source d,f. M.S. F. Sig. 

Groups 7 117 .01 0.77 N.S. 
Error 20 151 .89 

Assessments 5 3.56 0.50 N.S. 
Assessments 35 6.32 0.89 N.S. 
x groups 

Error 117 7.00 

A.NOVA Table 65 

EPQ {N} - Analisis at one-iear follow-up 

Source d 1 f. M.S. r. Sig. 

Groups 7 105.47 1. 66 N.S. 
Error 20 63.49 

Assessments 5 3.94 1. 47 N.S. 

Assessments 35 2.57 0.96 N.S. 
x groups 

Error 117 2.68 

ANOVA Table 66 

EPQ {L-} - Analysis at one-year follow-up 

Source ~ M.S. !:. Sig. 

Groups 7 446.83 0.45 N.S. 
Error 19 983.89 

Assessments 5 121.43 1 .01 N.S. 
Assessments 35 92.78 0.77 N.S. 
x grouEs 
Error 116 120. 14 

AN0VA Table 67 

sc1-20 {Somatic Anxiet;;t:} - Anal;y:sis at one-iear follow-up 
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Source d 1 f. ~ L. Sig. 

Groups 7 509.30 1.59 N.S. 
Error 19 320.85 

Assessments 5 64.50 0.86 N.S. 
Assessments 35 75.97 1 .01 N.S. 
X e;!'.OUps 

Error 116 75.07 

ANOVA Table 68 

SCL- 0 Obsess.-Com ulsiveness - Ana:!_ sis at one- ear follow-u 

Source d1f. M.S, r. Sig. 

Groups 7 362.36 0.81 N.S. 
Error 19 448. 10 

Assessments 5 77.35 1.22 N.S. 
Assessments 35 75.22 1. 19 N.S. 
X £0Ups 

Error 116 63.40 

ANOVA Table 69 

SCL-20 (Interpers .-Sensi tivi t;yJ - Anal;y:sis at one-;y:ear follow-up 

Source ~ M.S. ~ Sig. 

Groups 7 914.70 1 .68 N.S. 
Error 19 543.12 

Assessments 5 89; 19 1.19 N.S. 
Assessments 35 75.81 1. 01 N.S. 
x e;!:Oups 

Error 116 74.76 

ANOVA Table 70 

SCL-20 (Depression} - Anal;y:sis at one-;y:ear follow-up 
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Source a,r. ~ F. Sig. 

Grou:es 7 508.62 1 • 18 N.S. 
Error 19 430.02 

Assessments 5 235.29 3.29 p< o. 01 
Assessments 35 83. 17 1 • 16 N.S. 
x &:ou:es 

Error 116 71.46 

ANOVA Table 71 

SCL-20 (Anxiet~} - Analysis at one-:z:ear follow-uE 

Source d,f. M.S. ,E. Sig. 

Grou:es 
7 410.33 0.50 N.S. 

Error 
19 724.96 

Assessments 5 467.75 3.02 p< 0.025 

Assessments 35 176.67 1. 14 N. S. x &:ou:es 

Error 116 154. 78 

ANOVA Table 72 

SCL-20 (Irostili ty} - Analysis at one-year follow-uE 

Source d.f. M.S. L. Sig. 

Grou:es 7 1091.26 0.55 N.S. 
Error 19 1974.14 

Assessments 5 319.17 1.64 N.S. 

Assessments 35 183.81 0.94 N.S. 
x &:ou:es 

Error 116 195.06 

ANOVA Table 73 

SCL-20 (Phobic Anxiety} - Analysis at one-year follow-uE 
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Source d,f. M.S. L. Sig. 

Grou:es 7 2099.77 1.44 N.S. 
Error 19 1459.36 

Assessments 5 102. 13 0.43 N.S. 
Assessments 35 182.76 o. 76 N.S. 
x ~ou:es 

Error 116 240.14 

ANOVA Table74 

SCL-90 (Paranoid ideation) - Analysis at one-vear follow-up K 

Source d,f. M.S. f. Sig. 

Groups 7 1193.51 0.89 N.S. 
Error 19 1337.70 

Assessments 5 559.15 2.71 p< 0.025 
Assessments 35 153.24 0.74 N.S. 
x ~ou:es 

Error 116 206.03 

ANOVA Table 72 

SCL-90 (Psychot icism) - Analysis at one-year follow-up 

Source d.f. M.S. .E.!. Sig • 

Grou:es 7 204.36 1. 62 N.S. 
Error 19 163. 20 

Assessments 5 49.17 1. 29 N·.s. 

Assessments 35 31.44 0.82 N.S. 
x ~ou:es 

Error 116 38.26 

ANOVA Table 76 

SCL-90 (GSI) - Analysis at one-year follow-up 
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Source d 1 f. ~ F. ~ 

Groups 7 267.96 2.41 N.S. 
Error 19 110.98 

Assessments 5 73.97 1.63 N.S. 
Assessments 35 37. 10 0.82 N.S. x ~oups 

Error 116 45.32 

ANOVA Table 77 

SCL-90 (PSDL} - Analysis at one-;z:ear follow-up 

Source d,f. M.S. f. Sig. 

Groups 7 268.59 0.92 N.S. 
Error 19 240.49 

Assessments 5 29.00 0.72 N.S. 
Assessments 35 32.45 0.81 N.S. 
x &:oups 

Error 116 40.27 

AN0VA Table 18 

SCL-90 (PST1 - Analysis at one-;z:ear follow-up 

Source d.f. M.S. F. Sig. 

Groups 7 18. 77 0.87 N.S. 
Error 20 21.66 

Assessments 5 1.04 0.75 N.S. 
Assessments 35 1.27 0.91 N.S. 
x &:oups 

Error 117 1. 39 

AN0VA Table 79 

16PF (A) - Analysis at one-year follow-up 
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Source d,f. !hh ~ Sig. 

Grou12s 7 9.23 0.79 N.S. 

Error 20 11. 64 

Assessments 5 0.63 o.6s N.S. 
Assessments 35 a.so 0.86 N.S. 
X B!:OUJ2S 

Error 117 0.93 

ANOVA Table 80 

16PF (B) - Anal;y:sis at one-;y:ear follow-u:e 

Source d.f. M.S. ,E. Sig. 

Grou:es 7 16. 75 o. 61 N .S. 

Error 20 27.34 

Assessments 5 1.93 1.84 N.S. 

Assessments 35 1 • 11 1.05 N.S. 
X &EOUJ2S 

Error 117 1.05 

ANOVA Table 81 

16PF (c) --- Analysis at one-year follow-u:e 

Source d.f. M.S. ~ Sig. 

Grou12s 7 15. 59 0.83 N.S. 
Error 20 18 .84 

Assessments 5 1. 00 0.09 N.S. 

Assessments 35 1 • 21 1.08 N.S. 
X &'.OUJ2S 

Error 117 1 • 12 

ANOVA Table 82 

16PF (E) - Anal:t:sis at one-;y:ear follow-u:e 
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Source d.f. M.S. F. .lli:. 
Grou:es 1 6.88 0.28 N.S. 
Error 20 25.22 

Assessments 5 0.40 o.~9 N.S. 
Assessments 35 0.86 0.85 N.S. 
x gtou:es 

Error ,117 1.02 

ANOVA Table 83 

16PF (F) - Analysis at one-year follow-u:e 

Source d.f. M.S. ,E. Sig. 

Grou:es 1 1 o. 16 0.73 N.S. 
Error 20 13.95 

Assessments 5 o.64 0.81 N.S. 

Assessments 35 0.93 1.27 N.S. x '&:ou:es 

Error 117 0.74 

ANOVA Table 84 

16H1 (G )-- Analysis at one-year follow-u:e 

Source d.f. M.S. ~ Sig. 

Grou:es 1 25.39 1. 19 N.S. 
Error 20 21.38 

Assessments 5 1.29 1.79 N.S. 
Assessments 35 1.06 1 .48 N.S. 
x &:ou:es 

Error 117 0.12 

ANOVA Table 82 

16PF (H) - Analysis at one-year follow-uo 
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Source d.f. M.S. ~ .§1&. 

Grou;es 7 23.02 1.65 N.S. 
Error 20 14.45 

Assessments 5 1.75 1. 61 N.S. 
Assessments 35 1. 78 1. 64 p<o.05 
x &:ou;es 

Error 117 1.09 

ANOVA Table 86 

16PF (I 2 - Analysis at one-year follow-up 

Source d,f. M.S. .E- Sig • 

Grou;es 7 44.69 3.31 p <0.025 

Error 20 13. 47 

Assessments 5 1.26 1.00 N.S. 

Assessments 35 0.74 0.59 N.S. 
x &:ou;es 

Error 117 1.26 

AN0VA Table 81 

16PF (12 -- Analysis at one-year follow-up 

Source d.f. M.S. ~ Sig. 

Grou:es 7 5.57 0.48 N.S. 
Error 20 11.69 

Assessments 5 1.77 1.33 N.S. 

Assessments 35 1.31 0.98 N.S. 
X fi!:OUEB 

Error 117 1.33 

ANOVA Table 88 

16PF (M2 - Analysis at one-rear follow-up 
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Source d.f. M.S. L. E.lli 

Grou:es 7 3.93 0.39 N.S. 
Error 20 9.96 

Assessments 5 0.63 0.53 N.S. 
Assessments 35 1 .20 1.01 N.S. 
x ~ou:es 

Error 117 1.20 

ANOVA Table 89 

16PF {N) - Analysis at one-year follow-uE 

Source d,f. M.S. _E. Sig. 

Grou:es 7 31.04 1. 27 N.S. 

Error 20 24.41 

Assessments 5 0.11 o. 10 N.S. 

Assessments 35 0.82 0.73 N.S. 
X &tOUES 

Error 117 1 • 1 3 

ANOVA Table 90 

16PF (o) -- Analysis at one-year follow-uE 

Source d.f. M.S. .E:. Sig. 

Grou:es 7 47.34 2.76 p < 0.05 

Error 20 17.16 

Assessments 5 1. 36 a.so N.S. 

Assessments 35 2.34 1. 38 N.S. 
X ~OU;ES 

Error 117 1.70 

ANOVA Table 91 

16PF (Q1) - Analysis at one-year follow-up 

; 
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Source d,f. M.S. ~ Sig. 

GrouEs 7 16. 50 0.67 N.S. 
Error 20 24.60 

Assessments 5 1.65 1.54 N.S. 
Assessments 35 1.10 1.03 N.S. 
:x e;!'.OUES 

Error 117 1.07 

ANOVA Table 92 

16PF (Q2} - Analysis at one-year follow-uE 

Source d,f. M.S. f. Sig. 

GrouEs 7 13.04 0.89 N.S. 
Error 20 14. 65 

Assessments 5 1.37 1.23 N.S. 
Assessments 35 1.04 0.93 N.S. 
:x &;:OUES 

Error 117 1. 12 

ANOVA Table 22 

16PF (Q,1 - Analysis at one-year follow-uE 

Source d.f. M.S. E.:. Sig. 

GrouEs 7 21.90 0.81 N.S. 
Error 20 26.89 

Assessments 5 1.67 1.51 N.S. 
Assessments 35 1.38 1.25 N.S. 
:x e;!'.OUEB 

Error 117 1 • 11 

AN0VA Table 94 

16PF (Q4} - Analzsis at one-;z:ear follow-uE 
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Source d.f. M.S. !- Sig. 

Between 5 1820.64 4.22 p < 0.01 techniques 

Error 42 431.45 

AN0VA Table 95 
Differential degree of use of treatment techniques 

Source d.f. M.S. F. Sig. 

Assessments 4 14.90 0.74 N.S. 

Groups 7· 87.81 

Error 28 20.03 

AN0VA Table 96 

Changes in degree of use of Hierarchical Reduction over time 

Source d.f. M. ~. F. Sig. 

Assessments 4 12. 12 1.05 N.S. 

Groups 7 110. 48 

Error 28 11 .48 

AN0VA Table 97 

Changes i n degree of use of Deprived Respons e Performance over time 

Source d.f. M.S. F. Sig. 

Assessments 4 29.13 2.05 N. S. 

Groups 3 12.94 

Error 12 14.23 

AN0VA Table 98 

Changes i n degree of use of Focussed Relaxation over time 
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Source d.f. M.S. f. Sig. 

Assessments 4 39.72 3.26 p< 0.05 

Groups 7 59.48 

Error 28 12. 22 

ANOVA Table 99 

Changes in de~ee of use of Coverant Control over time 

Source d.f. M.S. f. Sig. 

Assessments 4 54.07 2.03 N.S. 

Groups 7 179.72 

Error 28 26.64 

ANOVA Table 100 

Changes in degree of use of Moneta~ Deprivation over time 

Source d.f. M.. s. f. Sig. 

Assessments 4 13.30 1 • 12 N.S. 

Groups 3 174.32 

Error 12 11.90 

ANOVA Table 101 

Chan~es in degree of use of Covert Sensitization over time 

Source d.f. ]',~ .s. f. Sig. 

Between 5 1968.89 5.40 p .c:: 0.001 
Techniques 

Error 42 364.84 

ANOVA Table 102 

Differential degree of benefit from treatment techniques 
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Source d.f. M.S. _E. Sig. 

Assessments 4 10.29 0.86 N.S. 

Groups 7 95.09 

Error 28 12.01 

ANOVA Table 10~ 

Changes in degree of benefit from Hierarchical Reduction over time 

Source d.f. M.S. ,E. Sig. 

Asses,sments 4 38.43 6.63 p<0.01 

Groups 3 15.92 

Error 12 5.80 

ANOVA Table 104 

Changes in deei!ee of benefit from Focussed Relaxation over time 

Source d.f. M.S. _E. Sig. 

Assessments 4 1.85 0.11 N.S. 

Groups 7 124. 92 

Error 28 18. 31 

ANOVA Table 102 

Changes in degree of benefit from Deprived Response Performance over time 

Source d. f. M.S. !'.· Sig. 

Assessments 4 60.97 4.63 p < 0.01 

Groups 7 31.25 

Error 28 13.17 

AN0VA TAble 106 

Changes in defiree of benefit from Coverant Control over time 
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Source d.f. M.S. f. Sig. 

Assessments 4 20.28 1. 69 N.S. 

Groups 7 105.99 

Error 28 12 .01 

AN0VA Table 107 

Changes in degree of benefit from Monetar;y: Deprivation over time 

Source d.f. M.S. f. Sig. 

Assessm'ents 4 3.55 0.35 N.S. 

Groups 3 172.07 

Error 12 1 o. 32 

AN0VA Table 108 

Changes in degree of benefit from Covert Sensitization over time 
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l) Introduction 

A consideration of the design and the statistical analysis 

employed in this study led to the conclusion that further discussion 

of certain methodological and conceptual features was warranted and 

that a reanalysis of the main outcome data using a different analytical 

model may produce results which either contrasted with or confirmed 

those -originally obtained. 

Dealing with this latter point first, it was felt that, whereas 

in the main analysis, no inter-group differences were found on the 

primary outcome measures (smoking-rate, overall benefit rating and 

physiological measures), a reanalysis of combined group data for the 

three main independent variables (treatment condition, baseline smoking 

rate and treatment-target) may reveal such differences. It will be 

seen that this was, in fact, the case. 

With respect to the further methodological issues, it was 

believed that additional discussion was merited regarding certain 

contaminating factors inherent in the experimental design, the con

straints placed upon truly random allocation of subjects to treatment 

groups and the effects of these constraints, the characteristics of 

some of the correlational data presented and the nature of the control 

groups used in the study. Furthermore, additional discussion concerning 

the conceptual nature of controlled smoking and the conceptual analysis 

of relapse in smoking beaaviour, especially in relation to ideas 

developed in the modification of alcohol usage and to the "Abstinence 

Violation Effect" (Marlatt, 1978; Marlatt and Gordon, 1985), was felt 

to be pertinent. 
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2) Further statistical analysis 

a) Results 

A one-way analysis of variance with one repeated measure was 

used to compare the outcome of the two sets of four treatment groups, 

for each of the three independent variables constituting the design of 

the experiment (see p.110), on each of the main dependent measures 

taken. The results of these analyses are presented below, under the 

appropriate dependent variable heading, and are summarized in Table 

(i) Smoking rate 

(a) Self control package (SC) vs. self control plus therapist 

administered (SC+) package 

The groups receiving the SC+ package reduced their smoking rate 

to a significantly greater extent than those receiving the SC 

package alone (F (1,5) = 10.66, p<0.025). 

The improvement over time for both groups combined was highly 

significant (F . (5,5) ~ 88.42, p<0.001). The Tukey (a) test 

showed that all assessment points differed reliably (p<0.01) 

from pre-treatment assessment. 

(See ANOVA table A.l. and Fig. A.l., Pr - A.4-0 o...--.ot A . 2.~) 

(b) "Light" vs. "Heavy" Smokers 

No significant group differences emerged from the analysis 

(F (1,5) = 0.00, NS). 

A significant change over time, for both groups combined, occurred 

A2 

(F (5,5) = 35.12, p(Q.001). The Tukey (a) test showed that all 

assessments differed reliably from pre-treatment assessment (p<0.01) 

(See ANOVA table A.2. and Fig. A.2., Pr Alfo o.. ..... ot A.!2..~) 



, ( c) lDmo vs. 75~o reducers 

No significant group differences emerged from the analysis 

(F (1,5) = 5.20, NS). 

For both groups combined, a significant change over time was 

evident (F (5,5) = 14.11, p<D.01). The Tukey (a) test showed that 

all assessments, with the exception of 12 month follow-up, differed 

reliably (p<0.05) from pre-treatment assessment. 

(See ANOVA table A.3. and Fig. A.3., p.p.A40 and A29). 

(ii) Overall benefit ratings 

(a) SC package vs. SC+ package 

No significant group differences emerged from the analysis 

(F (1,5) = 3.00, NS). 

A significant change over time, for both groups combined, was 

apparent (F (5,5) = 19.43, p<D.01). The Tukey (a) test showed that 

all assessment points differed reliably (p<D.05) from pre-treatment 

assessment. 

(See ANOVA table A.4. and Fig. A.4., p.p.A.~l and A.29). 

( b) "Light" vs. "Heavy" smokers 

No significant group differences were found (F (1, 5) = 1. 64, NS). 

A significant change over time was found, for both groups combined 

(F (5,5) = 40.81, p<0.001). The Tukey (a) test showed that all 

assessment points differed reliably (p<0.01) from pre-treatment 

assessment. 

See ANOVA table A.5. and Fig. A.5., p.P,.A,41 and A.30 ) . 

(c) 100% vs. 75% reducers 

A significant difference between groups was evident (F (1,5) = 

19.06, p<0,01), the 100% reducing group reporting having obtained 
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more benefit from treatment than the 75% reducing group. 

A significant change over time, for both groups combined also 
. ' 

emerged (F (5,5) = 30.48, p<0.001). The Tukey (a) test showed 

that all assessment points differed reliably (p<0.01) from pre-

treatment assessment. 

(See ANOVA table A.6. and Fig. A.6., p.p.A.41 and A.30). 

(iii) Serum thiocyanate (SCN-) 

(a) SC package vs. SC+ package 

No significant difference between groups was evident (F (1,5) = 

0.47, NS). 

No significant changes over time, for both groups combined, emerged 

from the analysis (F (5,5) = 4.80, NS). 

(See ANOVA table A.7. and Fig. A.7., p.p.A.42 and A.31). 

( b) "Light" vs. "Heavy" smokers 

The two groups differed significantly on this measure (F (1,5) = 

30.ll, p.<0.01); the "heavy" smoking group had higher SCN- levels 

than did the "llght" smoking group. 

A significant change over time, for both groups combined, also 

occurred (F (5,5) = 21.07, p<0.01). The Tukey (a) test showed 

that all post-baseline SCN levels were reliably lower than at 

pre-treatment (p<0.05). 

(See ANOVA table A.8. and Fig. A.8., p.p. A.42 and A.31 ) . 

(c) 100% vs. 75~a reducers 

No significant difference between groups was found (F (1,5) = 3.58, 

A significant change over time, for both groups combined, occurred 

(F (5,5) = 5.82, p<0.05). The Tukey (a) t est showed a reliable 
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difference between pre-treatment assessment and post-treatment 

and three-month follow-up assessments (p<0.05). 

(See ANOVA table A.9. and Fig. A.9., p.p.A.42 and A.32). 

(iv) Lung Function Measures 

(a) SC package vs. SC+ package 

On the measures of FEV1 and FVC, significant inter-group differ

ences were found (F (1,5) = 39.19, p<0.01 and F (1,5) = 7.66, 

p<0.05, respectively), the SC+ group having higher scores in both 

cases. No significant differences were found between groups on 

the measures of FEV/FVC or Carbon Monoxide Transfer Factor (F (1,5) 

= 0.63, NS and F (1,5) = 5.71, NS, respectively). 

No significant changes over time, for both groups combined, were 

found on the measures of FEV1, FVC or TF (F (5,5) = 2.81, NS; 

F (5,5) = 0.62, NS and F (5,5) = 2.14, NS, respectively). On the 

measure of FEV/FVC, a significant negative change over time was 

found to have occurred, (F (5,5) = 6.00, p<0.05). The Tukey (a) 

test, however, showed that no reliable between assessment diff

erences existed (p>0.05). 

(See ANOVA tables A.10, A.11, A.12 and A.13 and Figs. A.10, A.11, 

A.12 and A.13, pp .A.43, A.4~ and pp. A.32, A.33 and A.34). 

(b) "Light" vs. "Heavy" smokers 

On the measures of FEV1, FVC and CO Transfer Factor, significant 

inter-group differences were found (F (1,5) = 23.03, p<0.01; F (1,5) 

= 19.03, p<0.01; and F (1,5) = 7.08, p<0.05), respectively). In all 

cases, the "light" smoking group obtained higher scores than the 

"heavy" smoking group. No significant group difference was found 

on the measure of FEV/FVC. (F (1,5) = 0.19, NS). 
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Only on the measure of FEV1 was a significant change over time, 

for both groups combined, found. (F (5,5) = 6.39, p<0.05); 

the Tukey (a) test showed that the twelve-month follow-up FEV\ 

score was reliably lower than the three-month follow-up score 

(p<0.05). No significant differences over time emerged on the 

measures of FVC, FEV/FVC or TF (F (5,5) = 0.35, NS; F (5,5) = 

1.15, NS and F (5,5) = 0.83, NS, respectively). 

(See ANOVA tables A.14, A.15, A.16 and A.17 and Figs. A.14, A.15, 

A.16 and A.17, p.p. A.44, A.45 and p.p. A.34, A.35 and A.36). 

(c). IOma vs. 75% reducers 

Significant inter-group differences were apparent on the measures 

of FEV
1 

and FVC (F (1,5) = 9.14, p<0.025 and F (1,5) = 11.72, 

p<0.025, respectively), the 75% reducing group obtaining higher 

scores in both cases. No significant differences were found on 

the measures of FEV/FVC or TF (F (1,5) = 0.03, ~ and F (1,5) = 

0.24, NS, respectively). 
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On none of the lung function measures was a significant change over 

time, for both groups combined, observed (FEV1 - F (5,5) = 1.83,NS; 

FVC - F (5,5) = 0.37, NS; FEV/FVC - F (5,5) = 1.14, NS; TF - F 

(5,5) = 0.30, NS). 

(See ANDVA tables A.18, A.19, A.20 and A.21 and Figs A~l8, A.19, 

A.20 and A.21, p.p. A.45, A.46 and p.p. A.36, A.37 and A.38). 

(v) Gross Body Weight 

(a) SC package vs. SC+ package 

A highly significant difference (F (1,5) = 387.89, p<0.001) was 

found between the two groups, the SC package group weighing more 

than the SC+ package group. The amounts and rates of weight 



increase for the two groups, however, were comparable (the SC 

only group weighing more at the outset). 

A significant increase in weight otier time, for the two groups 

combined, was observed (F (5,5) = 10.22, p<0.025). The Tukey (a) 

test showed that weight at three-, six- and twelve-month follow

up assessments was reliably higher than at pre-treatment assess

ment (p<0.05). 

(See AN0VA table A.22 and Fig. A.22, p.p. A.47 and A.38). 

( b) "Light" vs. f'Heavylt smokers 
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A significant inter-group difference was observed (F (1,5) = 20.19, 

p<0.025), the "heavy" smoking group being higher on the measure of 

weight; this difference was, however, apparent at pre-treatment. 

No significant change in weight over time occurred, for both groups 

combined (F (5,5) = 1.09, NS). 

(See AN0VA table A.23 and Fig. A.23, p.p. A.47 and A.39). 

(c) 100% vs. 75% reducers 

A highly significant between groups difference was found on the 

measure of body weight (F (1,5) ~ 143.96, p<0.001); the 75% 

reducers weighed more than did the 100% reducers. The former 

group weighed more at the outset of treatment. 

A significant change over time occurred (F (5,5) = 6.81, p<0.05), 

for both groups combined. The Tukey (a) test showed that weight 

at three- and six-month follow-up was reliably higher than at pre-

treatment (p 0.05). 

(See AN0VA table A.24 and Fig.A.24, p.p. A.47 and A.39). 



Table A.l - Summary of results of analysis of variance for combined groups 
on the three main independent variables 

Between groups 
difference Over assessments 

ANALYSIS Outcome Measure F (1,5) sig. F (5,5) sig. 

Self-control Overall benefit 
rating 3.00 NS 19.43 p(0.01 groups 

(1,2,3,4) 
SCN- 0.47 NS 4.80 NS 

FEV1 39.19 p<0.01 2.81 NS 

FVC 7.66 p<0.05 0.62 NS 
-vs-

FEV/FVC 0.63 NS 6.00 p<0.05 

TF 5.71 NS 2.14 NS 

Multi- Gross Body 387.89 p<0.001 10.22 p<O. 025 
Element weight 
groups 
(5,6,7,8) Smoking rate 10.66 p<0.025 88.42 p<0.001 

"Light" Overall benefit 
Smoking rating 1.64 NS 40.81 p< o. 001 
groups 
(1,2,5,6) SCN- 30.11 p<O. 01 21.07 p<0.01 

FEV1 
23.03 p<0.01 6.39 p<0.05 

FVC 19.03 p<0.01 0.35 NS 
-vs-

FEV/FVC 0.19 NS 1.15 NS 

TF 7.08 p<0.05 0.83 NS 

"Heavy" Gross Body 20.19 p<0.025 1.09 NS 
Smoking \I/eight 
groups 
(3,4,7,8) Smoking rate o.oo NS 35.12 p<0.001 

lOaio red- Overall benefit 
30.48 p<0.001 rating 19.06 p<0.01 

ucing 
groups 

3.58 NS 5.82 p<0.05 (1,3,5,7) SCN-

FEVl 9.14 p<0.05 1.83 NS 

FVC 11.72 p<0.025 0.37 NS 
-vs- FEV/FVC 0.03 NS 1.14 NS 

TF 0.24 NS 0.30 NS 

75~o red- Gross Body 
ucing weight 

1143.96 p<0.001 6.81 p<0.05 

groups 
NS 14.11 p<0.01 (2,4,6,8) Smoking rate 5.20 
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b) Discussion of Results 

(i) Smoking-rate 

The analysis conducted confirmed the previous result (p.163) that, 

regardless of initial smoking rate and regardless of goal of treatment 

(abstinence or reduction), groups were equally successful in reducing 

their smoking rate. However, in contrast to this comparability and to 

the original results, the re-analysis showed that those groups receiving 

the self control package plus ther~pist-administered techniques reduced 

their smoking rate to a significantly greater extent than did those 

groups receiving the self-control package alone. This finding lends 

some credence to the supposition that "multicomponent packages (may) 

A9 

be superior in their effectiveness to less comprehensive packages" (p.106); 

some support is therefore given to previous findings that an additive 

affect may accrue from combining self-control and therapist administered 

procedures (Chapman et al, 1971; Morrow et al, 1973; Tongas et al, 1976). 

The differential effect discovered is clearly illustrated in Fig. 

A.l., (p. ·A.28). (An alternative explanation for this finding is 

presented below: see section 3 (a), p.A.13). 

(ii) Overall benefit ratings 

The original findings (p.169), that groups receiving different 

treatment packages and groups with differing baserates of smoking 

reported equivalent degrees of overall benefit from treatment, were 

confirmed. It was found, however, that the groups aiming at total 

abstinence from smoking reported having obtained greater benefit at all 

assessment points, than those aiming at reduction to 25% of baseline. 

This finding is not consistent with the fact that these two groups were 

equally successful in reducing their smoking ra t e (see above) and suggests 



that subjective feelings of achievement did not reflect objective 

improvement, for the reduced smoking groups; it is in keeping, 

however, with the earlier finding (p.166 and pp.250-252) that, in 

absolute terms, total abstinence is a more viable goal than 75% 

reduction from baseline. 

Notwithstanding the above finding, it must be emphasized that 

AlO 

the reanalysis of the data demonstrated that for all three main factors, 

all groups reported significantly and reliably higher benefit ratings 

at all assessment points, compared with pre-treatment. 

(iii) Serum thiocyanate (SCN-) 

Re-analysis confirmed that for the factors "heavy" versus "light" 

smoking and 100% versus 75% reduction, post-baseline measures differed 

significantly (in a positive direction) from pre-treatment. (In the 

case of "abstinence" versus "reduction", however, only the post-treatment 

and three-month follow-up measures were reliably lower than pre-treatment). 

When the self-control package only and the self-control plus therapist 

administered package· groups were examined, however, the F-ratio obtained 

just failed to reach significance at the 0.05 level, for both groups 

combined, over time. With regard to inter-group differences, none were 

apparent, except for "heavy" versus "light" smokers (the heavier smokers 

having higher SCN- levels); this result serves to confirm the validity 

of SCN- as a physiological correlate of smoking rate and was not 

unexpected. This latter finding did not emerge from the finer analysis 

conducted initially (see pp. 175 and 179), perhaps because of the low 

number of subjects remaining in some individual groups at long-term 

follow-up. 

(iv) Lung Function Measures 

Some anomalous findings emerged here and some were, at first 



sight, inconsistent with the original findings. When the self-control 

package and self-control plus therapist administered package groups 

were compared, it was apparent that the latter groups had higher scores 

on the measures of FEV1 and FVC; this was not the case for the FEV/FVC 

ratio nor for CO Transfer Factor. However, close examination of the 

data showed that for both FEV1 and FVC, the multicomponent group had 

higher initial readings than did the self-control package only group, 

so the finding cannot be attributed to the effects of treatment. 

Although analysis of variance suggested that these groups, looked at 

together, showed a deterioration over time on the measure of FEV/FVC, 

the Tukey (a) test did not confirm the reliability of these changes. 

All 

Comparing the "heavy" and "light" smoking groups, between-group 

differences existed on the measures of FEV1 , FVC and CO Transfer Factor; 

once more, however, these differences were apparent at the onset of 

treatment and were probably not attributable to treatment. Only in the 

case of FVC was it likely that the difference was treatment-related. 

(See Fig. A.15, p.A~35). It is interesting and also clinically 

significant that the "light" smoking group scored higher on all of 

these indices than the "heavy" smoking group, corroborating evidence 

that smoking is associated with impaired lung-function (McCarthy et al, 

1976; U.S.D.H.E.W., 1979). On the measure of FEV1 , it was found that, 

for both of these groups combined, significantly lower scores were 

obtained at one-year follow-up than at three-month follow-up. Although 

this could perhaps be associated with the parallel increase (ie. relapse) 

in smoking-rate, the fact that one-year follow-up rate was still lower 

than at pre-treatment makes this finding difficult to explain. 

Comparing the 100% reducing and 75% reducing groups on lung

function measures, the group differences found on FE½_ and FVC were again 



attributable to different group characteristics at pre-treatment, 

rather than to any effects of treatment. On none of the measures was 

a significant change over assessments found. 

(v) Gross Body Weight 

Al2 

For all three main treatment factors, significant group differe

nces were found on the measure of weight; in all cases, however, these 

differences were evident at the outset of treatment and were not a 

result of changes in smoking rate or any other factors associated with 

treatment. 

It was initially found (pp.179-181) that a significant increase 

in body weight, for ' all groups, over time, occurred; 

partially substantiated by re-analysis of the data. 

this finding was 

Looking at the self-

control and multi-element groups, weight at three-, six- and twelve

month follow-up was found to be reliably higher than at pre-treatment; 

similarly, examining the "abstaining" and "reducing" groups, weight 

at three- and six-month follow-up was higher than at the beginning of 

treatment. However; in the case of "heavy" and "light" smokers, no such 

significant change over time was apparent. It may be concluded from 

these results, however, that the association between smoking rate 

reduction and body-weight increase is largely confirmed (Gordon et al, 

1975; Blitzer et al, 1977). 

c) Conclusions 

The results obtained from re-analysis of the data for the main 

outcome measures of this study are, on the whole, consistent with the 

original findings. Regardless of treatment condition, goal of treatment 

or baseline smoking rate, all groups improved over time on the measures 

of smoking rate and overall benefit ratings; however, there is some 



evidence that the multicomponent package may have been more effective 

than the self-control package alone and that "abstaining" subjects 

perceived themselves as having obtained more benefit from treatment 

t t-an did "reducing" subjects. 

Serum thiocyanate was confirmed as being a reliable correlate 
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of smoking rate. When the primary independent variable of treatment 

condition was examined, however, less marked changes over time, in SCN

levels, were apparent, despite significant decreases in rate. 

Analysis of lung-function measures corroborated the relationship 

between smoking and impaired function. However, there was little 

evidence that changes over time occurred as a result of decreased 

smoking nor any evidence that the three main treatment factors led to 

any differential changes in lung function; with the possible exception 

of the measure of FVC the differences which were apparent were due to 

incomparability of groups at the onset of treatment (this finding did 

not emerge from the initial data analysis - pp.150-152). 

Finally, no interactive relationship was found between weight 

increase on any of the three main independent variables (group 

differences again being attributable to pre-treatment inequality), 

but further considerable support was afforded to the original finding 

that, looking at combined groups, weight increased over time as a 

result of a reduction in smoking-rate, 

3 Further methodological issue& '. 

(a) Contaminating factors inherent in the experimental design 

The time constraints placed upon the experimenter in conducting 

this research meant that the practical, data collection phase of the 

experiment had a duration of over three-and-a-half years (May 1979 to 



January 1983), when one-year follow-up assessment on the last-run 

groups is included. Two groups were run concurrently ("light" and 

"heavy" smoking groups for each treatment condition and each treat

ment target), but the four "self-control package only" groups were 

run before the "multicomponent package" groups. 
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It may thus have been the case that contamination occurred, in 

that certain environmental influences, operating differentially over 

time, were not controlled for. Such influences may have had an impact 

upon non-specific factors relating to treatment outcome, such as degree 

of motivation, degree of expectancy, knowledge of the harmful effects 

of smoking, etc. Financial factors may also have operated, Although 

such influence may have been in either direction (augmenting or 

detracting from the efficacy of intervention), it is more likely that 

a positive effect would be exerted (groups run later in treatment 

being more likely to succeed than earlier groups). The increased level 

of public knowledge about the harmful effects of smoking (mediated by 

more attention on television and in the written media and by official 

publications such as the report of the Royal College of Physicians 

(e.g. R.C.P. 1983)), the increased price of cigarettes and the higher 

visibility of "stop-smoking" clinics and organizations such as Action 

on Smoking and Health (ASH), are all factors which may be expected to 

facilitate treatment programmes designed to modify smoking behaviour. 

In the event, no clear knowledge was attributed to the multi

component package used, as compared to the self-control package; 

however, it will be remembered from the re-analysis of the results (~p . 

A. ~.2-'.tl. l3) ~ that the former treatment package was found to be signi f

icantly more effective in bringing about reductions in smoking rate 



and it is possible that this effect was due to such contaminating 

factors as are mentioned above, rather than to active ingredients 

of the treatment package itself. 

(b) Non-random allocation of subjects to treatment groups 

As described in the "Procedure" section of this thesi· s ( 130 p. -

131), subjects were randomly selected from the pool, to be allocated 

to treatment groups. Allocation to groups was not random, however, 

as all subjects were initially asked whether they wished to attempt 
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to abstain from smoking or to aim at controlling their rate of smoking 

at 25% of baseline, this distinction being an essential part of the 

experimental design. Thus it may have been the case that the two 

subject sub-populations (abstainers and reducers) differed on certain 

parameters, as a function of their aim of involvement in the treatment 

programme. The most obvious such parameter is that of motivation. 

Although treatment groups were not found to differ, at pre-treatment, 

on the measure of motivation (see p.149), it was concluded (pp.272-273 

and p.275) that the 11 motivation questionnaire 11 employed in the study 

was perhaps neither a reliable nor valid assessment tool; differences 

in degree of motivation may, in fact, have been present. 

It is difficult to envisage how this methodological problem 

could be overcome in a study comparing different treatment goals; 

ethical implications would be associated with giving subjects no choice 

as to their goal, so only through the use of an accurate measure of 

motivation (thereby ensuring the equality of groups on this 11 non

specific11 measure at pre-treatment) could the difficulty be overcome. 

The reality of this methodological problem is supported by the findings 

that "controlled smoking 11 subjects were, in fact, less successful in 
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achieving and maintaining their goal than were "abstaining" groups 

(pp. 163-167), in absolute terms, and that the former group reported 

having obtained less subjective benefit from treatment than the 

latter (p. A.13). 

A similar argument could be made where "abstainers" and 

"reducers" are concerned, regarding the measure of "expectancy". 

Ho\1/ever, this measure, unlike that of motivation, was considered to 

be both valid and reliable, correlating significantly with treatment 

outcome, and the two types of groups did not differ significantly on 

expectancy at pre-treatment. 

c) Nature of the correlational data presented 

Table 5.30 (p.227) presented the correlational data obtained in 

this study. Two of the correlational analyses performed purported to 

examine the relationship between reduction in smoking rate and other 

dependent measures ("Rated benefit/Actual benefit" and "Actual benefit/ 

~~ weight increase.,,). These analyses were based on pooled "bet\1/een

subject" and 11 \1/ithin-subject data" (ie. every measure taken for each 

subject) and, as a result, the "N's" used to compute the correlational 

values were relatively high. 

It \I/as felt that different results may be obtained by examining 

bet\1/een-subject data only, at different assessment points, (the higher 

the "N", in computing Spearman Rho values, the lo\1/er the value of Rho 

needs to be, to reach a statistically significant level), and this 

was, in fact, the finding in some cases. The re-computed correlational 

data (corrected for ties and for "large" N's) are presented in Table A.2 

For the "Rated benefit/Actual benefit" relationship, the 

revised correlational data confirm the original. Whereas, in the case 

of pooled data, the value of Spearman's Rho \I/as found to be 0.72, this 
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Relationship N Spearman's Significance 
Rho level 

Rated benefit/Actual benefit 

Mid-treatment 44 0.361 p-<0.01 

Post-treatment 41 0.828 p<0.001 

3/12 follo\1/-up 30 0.790 p<0.001 

6/12 follo\1/-up 29 0.602 p.c0.001 

12/12 follo\1/-up 31 o. 701 p<0.001 

Actual benefit/%\1/t.increase 

Mid-treatment 42 0.184 NS 

Post-treatment 38 0.122 NS 

3/12 follow-up 32 0.465 p<0.01 

6/12 follow-up 32 0.381 p<0.025 

12/12 follow-up 35 0.183 NS 

Table A.2 

Between-subjects correlational data 



being significant at the p<0.001 level, in the case of between

subject only data, the correlations at all assessment points, with 

the exception of mid-treatment assessment, were also significant at 

the p<0.001 level (mean Spearman's Rho value= 0.66, mean N = 35). 

The Rho value at mid-treatment assessment was relatively low (0.36) 

but this was, nevertheless, significant at the p<0.01 level. These 

data clearly confirm that reduction in smoking rate was reflected in 

self-reported benefit obtained from treatment. 
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For the "Actual benefit/~~ weight increase" relationship, the re

worked data provided less unequivocal support for the original finding 

that these two factors were positively correlated at a high level of 

significance. In the original analysis, although the value of 

Spearman's Rho was only 0.26, the high N of 176 resulted in a level 

of significance of p<0.001. For between subject data only, non

significant positive correlations were obtained for mid- and post

treatment and twelve-month follow-up assessments; however, 

significant correlations of Rho= 0.465 (p<0.01) were obtained for 

three-month follow-up data, Rho= 0.381 (p<0.025) for six-month 

follow-up data. These findings serve to confirm the suggested 

relationship between reduction in smoking rate and increase in gross

body weight, but also suggest that this relationship was, in this 

study, most marked at medium-long-term follow-up points. 

d) The nature of the control groups 

The problems described in section a), above, relating to 

contamination of groups as a result of uncontrolled external factors, 

may, it can be argued, have also applied to the control groups used 

in this study. As these t1110 groups (one "heavy" and one "light" 
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smoking group) were run concurrently, no such differences 11/ould have 

existed between these groups. However, the control groups were 

assessed and then reassessed following the termination of treatment 

with the last t\1/o experimental groups; a long period passed, bet\1/een 

the running of the earlier experimental groups and the assessment of 

the controls. As mentioned earlier, characteristics such as motivation, 

expectancy and knowledge of the effects and treatment of cigarette 

smoking may have been present to different degrees in these groups, 

Although this methodological problem needs to be identified, it must, 

hall/ever, be noted that the control groups and treatment groups were 

not found to diffe:i;- from one-another at pre-"treatment", on the measures 

of expectancy or motivation. (See p.157). 

A further methodological criticism regarding the control groups 

is that, after recruitment, the period of more than two-and-a-half years 

which passed before "treatment" \I/as offered may, in itself, have led to 

a decrease in motivation. Again, however, the data obtained do not 

support this supposition. 

4) Further theoretical issues 

(a) The concept of controlled smoking: further discussion 

The concept of "controlled smoking" was first advanced by 

Frederiksen, Peterson and Murphy (1976). This alternative _goal in 

the field of smoking behaviour modification stemmed firstly from the 

practical issue that, \I/here the treatment goal of total abstinence 

from smoking applied, exceptionally high relapse rates typically 

resulted (Murray and Hobbs, 1981), (the phenomenon of relapse is 

discussed in detail below), and, secondly, from the conceptual issue 

that, whereas a "disease" model of smoking would not accept any goal 



other than abstinence, a "self-control" model does accommodate 

"controlled" smoking (Frederiksen et al, 1976), 

Two common beliefs are attacked by the concepts, the first one 

being that, if an individual smokes at all, after gaining control 

over the behaviour, his or her smoking rate will ultimately return 
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to baseline; this belief may, in part, have developed from post hoe 

rationalizations by relapsed (abstaining) smokers. The ~econd belief 

is that, since the use of tobacco is unhealthy, it should not be used 

at all. Few would argue that abstinence, when achievable and maintain

able, is not preferable to controlled smoking; however, where 

individuals are either unwilling or unable to abstain, controlled 

smoking is a dersirable alternative goal. 

The term "controlled" smoking has often been equated with "safer" 

smoking (Russell, 1974), and, indeed, a reduced smoking rate does lead 

to attenuation of the health-risks incurred; there is no conclusive 

evidence that nicotine-compensatory behaviours negate the benefits 

obtained from reducing smoking rate (see section on Nicotine Regulation 

pp.26-35). However, rate-reduction is not the only way in which 

smoking can be made safer: topographical changes in smoking behaviour 

(eg. shorter puff duration, longer inter-puff intervals, less inhalation, 

etc.) and changes in the substance used (eg. low tar content cigarettes) 

can also lead to the individual's benefiting from a health viewpoint. 

(As the present study was concerned with rate-reduction only, the latter · 

two methods of safer smoking were, however, not addressed). 

In conclusion, traditional abstinence.:Dr_iente.~ procedures, . \!/.hich 

are based on self-control or self-management skills, lend themselves 

to the treatment goal of, controlled smoking. As in the field of alcohol 
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abuse (eg. Strickler et al, 1976; Rollnick and Heather, 1982) perhaps 

shifting the focus of attention and intervention to the risks incurred 

by the behaviour, rather than focussing on the behaviour, per se, may 

yield more successful results than have been typical in the field of 

smoking behaviour modification. 

(b) The phenomenon of relapse and the Abstinence Violation Effect 

Little has been said, in the main body of this thesis, about the 

phenomenCfl of relapse, other than remarking that it is, perhaps, the 

"bete noir" of smoking research. Furthermore, no mention has been made 

of the "Abstinence Violation Effect" (AVE) (Marlatt, 1978) a concept 

which has recently undergone an increase in importance in this field. 

Before relating the above issues closely to smoking behaviour, 

a conceptual analysis will be presented and reference made to the 

application of findings to the problem of alcohol abuse. 

Webster's New Collegiate Dictionary (1983) offers two definitions 

of "relapse": a) "a recurrence of symptoms of a disease after a period 

of improvement" ( ie. an "all or more" conceptualization) and b) "the 

act or instance of backsliding, worsening or subsiding" (ie. a "lapse"). 

Modern thinking, with regard to smoking behaviour quite rightly shuns 

the disease model; the second definition is therefore the more germane 

where intervention with smoking is concerned. 

The "relapse process" may be conceptualized as follows: whilst 

maintaining acquired abstinence, the individual experiences a sense 

of perceived control, or self-efficacy (Bandura, 1977); the longer 

the period of abstinence, the greater the sense of self-efficacy. If 

a "high-risk" situation is then encountered, the individual will 

either demonstrate an effective (cognitive and behavioural) coping 



response, or otherwise, (Cummings et al (1980) identified three 

main high-risk categories - negative emotional states, such as 

anxiety, depression or boredom, interpersonal conflict, for example 

within the family or work-setting, and social pressure, which may be 

either direct or indirect). If effective coping occurs, self-efficacy 

increases and the risk of relapse is reduced; if, ho\1/ever, the 

behaviour in question occurs, the opposite may result. 
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The AVE is closely related to the subjective belief by the former 

abstainer that "once over the line, there's no going back". The 

process is believed to be as follows: prior to the first lapse, the 

individual is committed to abstinence; if a lapse occurs, the AVE \I/ill 

come into play and the intensity of this effect will be determined by 

a number of factors, such factors being the degree of external 

justification, the strength of prior committment , the duration of 

prior abstinence and the subjective importance of the prohibited 

behaviour, The intensity of the AVE is augmented by two key cognitive

affective -elements - cognitive dissonance (Festinger, 1964), which is 

related to feelings of conflict and guilt, and the personal-attribution 

effect, related to self-blame and the perception of the self as being 

weak-willed or low in self-sufficiency. 

The essence of the AVE is that, the greater its intensity, as 

determined by the above factors, the greater the probability of 

complete relapse, as opposed to a temporary lapse, if the prohibited 

behaviour occurs. To summarize the process: if a lapse is attributed 

to internal causes (eg. lack of willpower or weakness) feelings of guilt 

and conflict will engender a perceived loss of control; this will in 

turn lead to a redefinition of the self as "relapsed" and the behaviour 

will become ' "out of control", 



Marlatt (1985a) has presented a "relapse-prevention" model 

based upon the premise that the cognitive/affective reactions to 

the first slip, or lapse, after a period of abstinence, determine 

whether this lapse is followed by a full return to the former 

behaviour. The goal of relapse prevention is teaching individuals 
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to anticipate and deal with pertinent problems which may arise. 

Marlatt (1985b) has advocated the use of role-playing and "relapse

rehearsal" (this being closely related to the method of "programmed 

relapse" (Haley, 1977) which entails abstinent individuals indulging 

in the relevant behaviour and being helped to deal with the cognitive/ 

affective behaviours resulting). Earlier, Chaney et al, (1978), 

suggested the use of skill-training procedures such as relaxation 

training, stress-management and efficacy-enhancing imagery, as ways 

of preventing relapse. 

Relapse prevention needs to take into account the AVE. 

Cognitive-restructuring techniques are of importance in this respect: 

a lapse needs to be seen by the individual as a mistake, a slip, 

rather than a disaster, and attribution of the lapse to the situation 

or environment is preferable to attribution to internal factors. 

Marlatt (1985a) noted that the AVE is reduced in intensity if the 

individual attributes a lapse to external, unstable and specific 

factors, rather than to internal, stable, global factors. He 

further states that the "prognosis" is more favourable when the 

subject understands the nature of the AVE and when he or she is 

able to keep calm, renew the commitment to abstinence and to review 

the circumstances which led to the lapse, planning for recovery. 



The earliest application of relapse-prevention techniques 

were in the field of alcohol abuse. As with tobacco-smoking, the 

reduction of the probability of relapse has been an issue of para

mount importance. (Hunt et al, (1971) noted that, after treatment, 

50-60% of alcoholics relapsed within the first three months). 
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Efforts at preventing relapse in ex-drinkers have been based upon 

relapse prevention skill training as described above; cognitive

behavioural interventions to increase self-efficacy for abstainers 

(and cognitive restructuring regarding the ability to exert control 

over any future drinking), have been successful (Gorski and Miller, 

1979). The influence of family support has been stressed in relapse

prevention programmes (Mccrady et al, 1985). Finally, Rollnick and 

Heather (1982) made the important comment that controlled drinking, 

as opposed to total abstinence, is likely to reduce relapse prob

ability, attenuating the effects of the AVE. Taking the foregoing 

into account, a number of points can now be made with regard to 

relapse prevention, the AVE and cigarette-smoking interventions. As 

stated by Shiffman et al (1985), the core of relapse prevention in 

smoking is the anticipation of and effective coping with "relapse

crises". Situational antecedents and emotional/cognitive consequences 

(eg. the AVE) must be taken into account in training programmes; 

Shiffman and his colleagues identified three areas of focus -

education (orienting the smoker to the "quitting process" and 

encouraging realistic expectations), assessment (the identification 

of likely relapse situations and the individual's deficiencies in 

his or her "coping repertoire") and coping-skill development (for 

example, how to combat the AVE). They also emphasized the importance 

of detailed debriefing following relapse crises. 



It is hoped that further concentration on the relapse process 

and further efforts to develop effective relapse-prevention tech

niques will lead to the increased potency of interventions aimed 

at smoking abstinence or smoking control. 
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Source 

Assessments 

Groups 

Error 

ANDVA summary tables 

d.f. 

5 

l 

5 

m.s. 

1338 .13 

161.33 

15.13 

ANDVA table Al 

F. 

88.42 

10.66 

Smoking rate: self-control package -vs- self-control 
plus therapist administered package 

Source 

Assessments 

Groups 

Error 

Source 

Assessments 

Groups 

Error 

d. f. 

5 

l 

5 

m.s. 

1342. 63 

0.08 

38.23 

AN0VA table A2 

F. 

35.12 

0 

Smoking rate: "Light" -vs- "Heavy" smokers 

d. f. 

5 

1 

5 

m.s. 

1341.88 

494.08 

95.08 

ANOVA table A3 

F. 

14.11 

5.20 

smoking rate: 100% -vs- 75% reducers 

p<0.001 

p<D.025 

p<0.001 

N.S. 

~ 

p<0.01 

N.S. 

A40 



Source 

Assessments 

Groups 

Error 

d. f. 

5 

1 

5 

m.s. -
138561.48 

21420.75 

7130.95 

ANOVA table A4 

F. 

19.43 

3.00 

Overall benefit ratinqs: self-control package -vs
self-control plus therapist administered package 

Source 

Assessments 

Groups 

Error 

d.f. 

5 

1 

5 

m.s. 

145679.48 

5852.09 

3569.88 

ANDVA table AS 

F. 

40.81 

1.64 

p<0.01 

N.S. 

sig. 

p<0.001 

N. S. 

Overall benefit ratings: "Light 11 -vs- "Heavy" smokers · 

Source 

Assessments 

Groups 

Error 

d.f. 

5 

1 

5 

m.s. 

132729.53 

83000.33 

4354.53 

ANOVA table A6 

F. 

30.48 

19.06 

Overall benefit ratings: 100% -vs- 75% reducers 

p<o·. 001 

p<0.01 

A4l 



Source 

Assessments 

Groups 

Error 

5 

1 

5 

m,s, 

490.13 

48.00 

102.20 

ANOVA table A7 

F. 

4.80 

0.47 

SCN self-control package -vs- self-control 
plus therapist administered package 

Source ~ m.s. F. -
Assessments 5 441.48 21.07 

~roups 1 630.75 30.11 

Error 5 20.95 

ANOVA table A8 

SCN-: "Light!' -vs- "Heavy" smokers 

Source d. f. m.s. F. --· 
Assessments 5 387.47 5.82 

Groups l 238.52 3.58 

Error 5 66.57 

ANOVA table A9 

SCN-: 100% -vs- 75% reducers 

N.S. 

N.S. 

sig. 

p<0.01 

p<0.01 

~ 

p<0.05 

N.S. 



Source 

Assessments 

Groups 

Error 

Source 

Assessments 

Groups 

Error 

d.f. 

5 

1 

5 

m.s. -
4.35 

60.75 

1.55 

AN0VA table Al □ 

F. 

2.81 

39.19 

self-control package -vs- self-control plus 
therapist administered package 

d. f. 

5 

1 

5 

1.33 

16.33 

2.13 

AN0VA table 11 

F. 

0.62 

7.66 

%FVC: self-control package -vs- self-control plus 
therapist administered package 

Source m. s. 

Assessments 

d. f. 

5 3.20 

0.33 

0.53 

F. 

6.00 

0.63 Groups 

Error 

1 

5 

AN0VA table Al2 

FEV /FVC: s~l f-control package -vs-:· self-control plus 
therapist-administered package 

N.S. 

p<'0. 01 

N.S. 

p<0.05 

~ 

p< o·. 05 

N.S. 

A43 



Source 

Assessments 

Groups 

Error 

d. f. 

5 

l 

5 

m.s. 

2.00 

5.33 

0.93 

ANOVA table Al3 

F. 

2.14 

5.71 

CO transfer factor: self-control package -vs
self-control plus therapist administered package 

Source 

Assessments 

Groups 

Error 

Source 

Assessments 

Groups 

Error 

d.f. -
5 

l 

5 

m.s. 

3.97 

14.30 

0.62 

ANOVA table 14 

F. 

6.39 

23.03 

~6FEV 1: "Light" -vs- "Heavy" smokers 

d. f. 

5 

l 

5 

m.s. 

1.28 

70.08 

3.68 

ANOVA table Al5 

F. 

0.35 

19.03 

~6FVC: "Light" -vs- · "Heavy" smokers 

~ 

N.S. 

N.S. 

sig. 

p<0.05 

. p<0.01 

N.S. 

p<0.01 

A44 



Source 

Assessments 

Groups 

Error 

Source 

Assessments 

Groups 

Error 

d. f. 

5 

1 

5 

m.s. 

2.00 

0.33 

1.73 

ANOVA table 16 

1.15 

0.19 

FEV/FVC: "light" -vs- "Heavy" smokers 

1 

5 

m.s. 

1.68 

14.30 

2.02 

ANOVA table 17 

F. 

0.83 

7.08 

CO transfer factor: "Light" -vs- "Heavy" smokers 

Source 

Assessments 

Groups 

Error 

d.f. -
5 

1 

5 

m.s. 

3.95 

19.76 

2.16 

ANOVA table Al8 

~6FEV 1: lOO?o -vs- 75?0 reducers 

F. 

1.83 

9.14 

~ 

N.S. 

N.S. 

N.S. 

p<0.05 

N.S. 

p<0.05 

A45 



Source 

Assessments 

. Groups 

Error 

Source 

Assessments 

Groups 

Error 

Source 

Assessments 

Groups 

Error 

d. f. 

5 

1 

5 

m.s. -
0.56 

17.76 

1.52 

ANOVA table Al9 

%FVC: 100% -vs- 75% reducers 

d. f. m.s. -
5 

1 

5 

2.78 

0.08 

2.43 

ANOVA table A20 

F. 

0.37 

11. 72 

F. 

1.14 

0.03 

FEV/FVC: 100% -vs- 75% reducers 

d.f. 

5 

1 

5 

m.s. 

2.07 

1.69 

6.94 

ANOVA table A21 

F. 

0.30 

0.24 

CO transfer factor: 100% -vs- 75% reducers 

N.S . 

p<0.025 

N.S. 

N.S. 

N.S. 

N.S. 

A46 



Source 

Assessments 

Groups 

Error 

5 

l 

5 

m,s, -
70.35 

2670.08 

6.88 

ANDVA table A22 

F. 

10.22 

387.89 

Gross body-weiqht: self-control patkage -vs- self
control plus therapist administered package 

Source 

Assessments 

Groups 

Error 

d.f. 

5 

1 

5 

m.s. 

_ 76. 92 

1419.19 

70.29 

ANDVA table A23 

F. 

1.09 

- : 20.19 

Gross body-weight: "Light" -vs- "Heavy" smokers 

Source 

Assessments 

Groups 

Error 

d • f. -
5 

l 

5 

m.s. 

108.49 

· 18213.02 

15.92 

ANOVA table A24 

F. 

6.81 

1143. 96 

Gross body-weight: 100% -vs- 75% reducers 

~ 

p<0.025 

p<0.001 

N.S. 

p-<0.025 

sig. 

p<0.05 

p<0.001 

A47 


