AN INVESTIGATION INTO THE

ADDITIVz EFFECTS OF TWO

BEHAVIOUSAL TECENIQUES

IN TEE MODIFICATIOR OF

TOBACCO-SNMOKING BrHAVIOUR

NEIL LESLIE McQUIRE
T —

A Thesis submitted in fulfilment of the requirements for the
degree of Doctor of Philosophy, The University of Leeds,

Department of Psychology.

June, 1985,



For my Parents.




(i)

ABSTRACT

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" smokers
to the above treatment packages and with the alternative

aims of abstinence or smoking reduction,

Comprehensive assessment on self-report, physiological and
personality measures at pre-, mid- and post-treatment and at three-,
8ix- and twelve-month follow-up, allowed the study of a number of
other important 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 the

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 25% of baseline—rate).

The control groups demonstrated no significant changes in smoking-
rate, over time.

Certain positive predictive factors were identified, notably,
a2 high level of expectancy and low scores on measures of psychopath-
ological symptomatology, at pre-treatment.

Although no changes were apparent in respiratory functioning,
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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REVIEW OF THE LITERATURE

Introduction

Over the last two decades, increasingly sophisticated
attempts have been made to modify cigarette smoking behaviour.
This increase in sophistication has 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 prodﬁced (eg. Bernstein- and McAlister,
19763 Lichtenstein and Danaher, 1976; Raw, 1978; Frederiksen &
Simon, 1979; Pechacek, 1979) and recommends that "because the
Ssmoking literature is now so vast, broad reviews should be

forsaken in favour of detailed analyses of specific issues".



b)

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
Ooutcome., 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,

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 seventeenth 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 :



"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". (Harris, 1978).

In the 1920'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.0., 1975; U.S.D.H.E.W., 1964, 1971, 1973, 1974, 1975,
1976, 1979).
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Fig. 1.1
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
10% greater than non-smokers; low-tar cigarettes increase
the risk by 50%. 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 20%

of all deaths (R.C.P. 1983); this amounts to a figure greater
than 100,000, annually.



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 component 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-



(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
from their smoking husbands.

Models 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



most essential pre-requisite of any programme of treatment
hoping to achieve (and maintain) this aim is that its rationale
. 8hould 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-BB), 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 phenomencn 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

linked yith libidinous oral gratification, this



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 produce 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).



Psychoanalytic models of smoking behaviour are perhaps
the best vindication of Lichtenstein and Danaher's
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. Some 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 Kippur War (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
intermittent 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



1

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 optimum 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,



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, an 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

12




13

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, 1974 ).
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, then 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.



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, Heimstra, 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

14
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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 to 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
'sensorimotor 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 the notion of
"nicotine regulation". This phenomenon, the invest-
igation of which has led to some 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-another. 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 cobtained from the behaviour
Tkatd and

differ. ¢ Tomkins (1973) produced some tentative validity

data in support of this 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 secondary, 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 adeguate
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 s0) 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
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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, beginning 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 smoking 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
Wwith an increase in the level of certain substances
in the body, such as carbon-monoxide and thiocyanate
(see bvelow).

In addition to considering the individual's behaviour,
with respect to the above response systems, whilst
Ssmoking, 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 aifferent 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.



CONSEQUENCES

Put away cigarettes
and return to work

Continued satis-
faction., Feels
a "lift"

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

|

ANTECEDENTS SMOKING EVENT
BEHAVIOUR
OVERT Take out cigarettes Light cigarette, puff
and matches and extinguish
COVERT Urge to smoke Feels "satisfying"
-
PHYSIOLOGICAL Decreased nicotine Nicotine and CO up-
and CO levels take, Increasing
heart-rate,
respiration, etc.
] |
| |
] '
SITUATIONAL Coffee break. Sit Talk with co-workers,
EVENTS down with coffee drink coffee
and co-workers

Pinish coffee., Co=-
workers return to
work

Fig, 1:2

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 are, in fact, likely to
Play a part in this maintenance), the role of nicotine is not
Tegarded 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 (010 N2) is an alkaloid substance, which,

H14

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 intc the bloodstream. After each inhalation of
tobacco smoke, a "bolus" of nicotine reaches the brain
within seven or eight 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).
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o ' Y v ’.
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Houls .

i i i i into the bloodstream
Fig,1:3 The absorption of nicotine ln
(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 rather 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
Cleary's statement with regard to "reward-inducing" centres.
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,
fror 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 regulation. 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 therefore be used in this account. Further confus i on
has arisen from the synonymous use of "nicotine regulation" and
"nicotine compensation". MclMorrow 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 maintzin that "compensation" should refer, not

to the biochemical process of regulation, but to the changes
which may occur in smoking behaviour (topographically), as a
result of modified nicotine availability. Thus, compensation
may, or may not, be a means of regulationj it is not tantamount
to regulation.

The experimental investigation of nicotine regulation has taken
a number of forms. Mclorrow and Foxx (1983) have categorized
the various manipulation procedures, which have been used in

these investigations, as follows :-
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(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
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 this 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 30% 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
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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 supportedthe 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 Emoked 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 rharmacological effects
are relatively immediate; this similarity enables comparisons
to be more easily made. However, injections are, of course,
intrusive and can only be administered in a laboratory setting.
The emphasis has therefore been placed, in attempts to verify
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 immediacy of effect, 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.) Support 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

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
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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 17.5% more, when the level of

nicotine in their cigarettes was lowered. However, this study
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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).

On the whole, the studies mentioned 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 regulation phenomenon by the indirect manipulation
of nicotine level in the body. Stol%%an, et al (1973) observed
that cigarette consumption and puff-frequency both increased
following the administration of mecamylamine, a nicotine-
antagonist, (although there were some contradictory findings
amongst the results obtained). Schachter, Silverstein and Perlick
(1977) found that smoking increased as a result of stress and
attributed this to the earlier finding (Schachter, Koslcowski and

Silverstein, 1977) that stress increases urine pH, which in turn
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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 enquiry, 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 are lengthy and detailed
and it is not appropriate to re-iterate these here in full. 1In
Summary, however, the main criticisms are 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 duration. Longer term
studies (eg. thirty days plus - Jaffe , et al, 19g|.; Martin,

et al, 198() have failed to support the hypothesis.

(iii) Only one study (Forbes, et al, 1976) matched groups on
baselimenicotine consumption. This study also failed to msupport
the hypothesis.

(iv) Direct measurement of nicotine levels has been lacking;
levels have often been inferred from, for example, carboxy-
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).
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(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 unrepresentative) sample;

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-deSignéd 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 TT% 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.
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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,

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 number 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 are 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, Ktesgeg 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 viable alternative to cessation. As mentioned
previously, work on regulation has taken place in laboratory

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

more applied studies that smokers can, in time, adapt to lower-
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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 occurring may be minimized by instructing smokers
how to smoke to avoid upward compensatory behaviours; as far

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 24 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.

Sessment and Measurement

\——___

Of the characteristics which distinguish the behavioural approach from other

P8ychological intervention strategies, perhaps the most important is the

®®phagjg which is placed upon accurate measurement of the particular

behav;oyy concerned. To be able to determine whether a particular mode of

intErVention has been effective in modifying a behaviour, precise and

Teliable agsessment of this behaviour is of vital importance.

This Principle applies to the assessment of smoking behaviour no less than

Y other behaviour: the effectiveness of any treatment method can only

b evaluateq if accurate measurement techniques are used.
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A number of pertinent issues will be discussed in this review, namely:
the measurement of abstinence (i.e. the percentage of subjects who have
stopped 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 referehce to the phenomenon 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
vho 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 effects
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
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easily detected through the use of biochemical validation
techniques (see section (iv) below). Thirdly, however, a

marked disadvantage of using abstinence measures in research

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 when
rate is used in assessment (parametric methods being necessary
in the latter case), (Lichtenstein et al, 1973; Lichtenstein
and Danaher, 19763 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 Stem, 1980)
has been to report both abstinence and rate data wherever 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 self-
monitoring (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 section (iii) below.

The simplest method of "measurement" is the self-report questionnaire
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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 gccurate and such
self-reports are open to deliberate falsification.

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 may be
made here to the criticisms which have been levelled at nicotine
regulation research methodology; a similar lack of generalizability
to the "natural" environment is, it will be remembered, a major
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 time from
the case, accepting cigarettes from other people, or simply not
using the case, Powell and Azrin (1968), in another external-
monitoring investigation, used "participant observers". This
involved the subjects' designating some individual in their

environment (for example, a spouse) as the observer, the task
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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, 19753
Frederiksen et al, 1975); Frederiksen and Simon (1978b), in

this respect, employed highly skilled "professional staff" as
corroborators, whereas Best (1975), Katz et al (1977) and Lande
(1977) used minimally trained friends of the subjects.

A more accurate method of measurement is that of unobtrusive,
naturalistic observation. With external-monitoring, the subject
may, or may 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 stains on the fingers, smelling breath or
clothing and searching for cigarette packets or other smoking
paraphernalia (matches, cigarette lighter, etc.) in the
individual's environment. It is clear that such techniques are,
again, unlikely to yield highly accurate measures of smoking

behaviour,
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(iii) Self-monitoring and reactivity

As indicated at the beginning of the previous section, self-
monitoring has been the most widely used method of assessment

in the field of smoking research., In a review of forty behavioural
studies on amoking reduction, Frederiksen and Simon note that

95% used some form of self-report procedure, a large proportion
(83%) of this percentage being accounted for by self-monitoring
methods.

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 vary 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, €.8e9 wrist-counters (Katz, Heiman and Gordon,
1977), pocket-counters (Levinson et al, 1971), index cards
(Gordon and Hall, 1973), booklets (Lando, 1975 ) and slips
attached to cigarette packets (Brockway et al, 1977); (c) the
timing of the recording, e.g., before lighting the cigarette

(Rozensky, 1974; Frederiksen, Epstein and Kosevsky, 1975)3
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(d) the schedule of recording, e.g., continuous, daily or weekly
(Prederiksen 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). Frederiksen, Martin and Webster go on to say that,
taking into account the variations which are possible in methods
of self-monitoring, "(there exists) much potential for differential
control of self-monitoring accuracy .e.... ". (p. 656)

It is clear from the above account that self-monitoring is an
extremely flexible method of assessment 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 variables 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., smoking decreased more)

when the subject 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 unintended
independent source of influence on the behaviors @ ° being
measured". (McFall, 1970, p.135). With his colleague, Constance
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
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significant (p<0.01) decrease in smoking did occur., The
correlation between S's original estimates of their smoking

rate and their observed rate was low (r = 0.55). However,

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 this area a year later (Nelson,

1977) and she concluded that cognitive-motivational factors are
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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 either 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: " ... 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 Doweck (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 is 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 gstandpoint, 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 individual 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 intrusive
and expensive (Lichtenstein, 1982). Urinary nicotine analysis
does not have the former drawbacks and has been found to dis-
criminate successfully between smokers and non-smokers (Paxton

and Bernacca, 1979); it is still, however, an expensive me thod
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requiring the use of sophisticated laboratory equipment, and is,
therefore, not the assessment technique of choice.

(ii) Alveolar Carbon Monoxide (coa)

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; Héran, 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 3 r = 0.48, Vogt et al, 1977). The measure lacks relia-
bility in that COa levels can be increased through factors other
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 COa as a measure of smoking
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
been reviewed by Frederiksen and Martin (1979).

(1ii) 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, 1978; 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_othex
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than smoking, however, apply here; additionally, COHb 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, 1978). 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, 197T; r = 0.54, in the present gtudy).

Despite the disadvantage of the intrusiveness of sampling, SCN
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relatively easy (Butts et al, 1974); samples can be frozen and
stored; and the half-life of SCN in the body is far longer

than that of CO or COHb (ten to fourteen days) (Densen 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

Considerable 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, Craig and Cherniak, 1976).

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

lung-function produces three data : a) FEV,(forced-expiratory
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volume) - the volume of air which can be exhaled in one second;
b) FVC (forced vital capacity) - the volume of air which can be
contained in the lungs; and c) FEV/FVC - 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, FEV, 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,!975 ) is the carbon monoxide
"transfer factor" (TF). This index is a function of both the
diffusing capacity of the alveolar capillary membrane and the
rate at which carbon monoxide combines with haemoglobin, in the
alveolar capillaries 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; Goldbart and Medalie, 1977).
Whether this is because smokers have different eating habits
(Birch, 1975) or because their metabolic activity differs in
some way (Comroe, 1960) is 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 Béttig,
1975; Schechter and Cook, 1976). Human studies, on balance,
tend to favour metabolic theories (Lincoln, 1969; Gaudet 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. BroZek and Keys (1957) observed an average 8.2 1lb
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 decreases in 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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Com stock 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.

(Com stock 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 to smoke; subcutaneous fatness is not especially
associated with an increased risk of mortality (Comstock,
Kendrick and Livesay, 1966) and, moreover, mortality and
morbidity are decreased when smoking is stopped (see earlier
section on health consequences of smokipg)).

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, 30lb. 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 (Bpstein and McCoy, 1975). Many 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.



smoking rate) "(should)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 who "slip" after treatment, then again stop smoking,
this should be noted in the research report, rather than being
ignored; however, the practice of viewing 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)7" (p.301); b) one week should be
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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

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).

Q)_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
Teviewed 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
Teview 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



55

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

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 ('Self-control strategies"). The reason for this type of differ-
entiation i8 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; initially, 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 hehavioural
therapy, electrical aversion therapy is now a seldom used

technique, the method has been very widely usea 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,
thnis 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 treztment condition,
decreased their smoking rate significantly, but almost all
subjects had relapsed at 6 month follow-up. A rather higher
success rate (40% abstinence at follow-up) was obtained in a
similar study by Ober (1966).

Andrews (1970) compared the effects of punighing 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
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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.

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 tc 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 having 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.

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) pianeered the use of hot,
smoky air as an aversive stimulus (with cool, mentholated air
as the "avoidance" stimulus). Of seven smokers thus treated,

three became abstinent, one reduced to two cigarettes per day
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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 value
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
technigue 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% at one year follow-up.
Keutzer (1968) obtained a six month follow-up rate of only 8.5%,
using rapid-smoking; but Schmahl, Lichtenstein and Harris (1972)
reported an end-of-treatment abstinence rate of 100% and a six
month follow-up rate of 60%. 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 either 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'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 18% 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 50% 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 probab}y 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
difference 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 yecar-old boy
using apomorphine to induce womiting in association with

cigarette smoking. The subject was reported to be abstinent
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at one year follow-up. Again, further investigation seems to
be warranted here.

Similarly, Keutzer's (1968) study appears to be the only one
which has used breath-holding as an aversive technique, She
found this teéhnique 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 "avoidance" behaviours (e.g., stubbing a cigarette out).
Wagner 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 Cantela (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 suggest ... 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.
Es a footnote to this section on Aversion Therapy, mention may
be briefly maae 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
(1974), achieving some success in applying covert-extinction
with amphetamine addicts, attempted to modify cigarette smoking
behaviour in the same way (Gétestam and Melin, 1983). They were
disappointed in their results, which failed to provide support
for the technique. Fagerstrom, Gotestam and Melin (1983) also
found little support, but, as subject compliance and attendance

for treatment were minimal, no firm conclusions were drawn from
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this study. This technique may have some potential, but
further, controlled studies are needed to show this;]

b) Operant conditioning

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; Wiﬁ%tt, 1971; Axelrod et al,
1971)%

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.

Nehemkis (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 reinforce one

another's improvements. Nehemkis' results were disappointing,
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but those of Jaw 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.
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 [Bf having stopped smokiné] 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 (1958) (hydroxyzine), Schwartz and Dubitesky (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



(1954) claimed some support for dextroamphetamine 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

Ferno, Lichtneckert and Lundgren (1973) developed a chewing-
gum which contained nicotine anﬁ 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, Fagerstrgm (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 cne of the more effective
techniques of modifying smoking behaviour. In contrast,
Bernstein and McAlister (1976) maintained that hypnosis had
yYet 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 year follow-up of 1,000 subjects,
whereas Cohen (1969) reported an abstinence rate of 0%.
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 (1964&,

1964b, 1968) used no control .group in this ambitious study

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, 19613
Erikson, 1964). As was the case with Von Dedenroth's work,
rather more recent studies (Kline, 1970; Nuland and Field,
19703 Orr, 1971; Spiegel, 1970) failed 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 1ess)
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 'persuasive communications'". He extended this principle

to dealing with smoking behaviour and found that initial
abstinence rates were as high as 100%. 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 28%.

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 for 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, 1958)
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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
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 38% were abstinent; but they did not provide
follow-up data. Kraft and Al<issa (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



(1973); subjects were encouraged to focus their relaxation

on their "tension and craving spots". A significant (r<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

Jat-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
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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 40%, but

at one year follow-up was only 19%, 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

were 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 reauced 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

uncontrolled (Ejrup, 1963%“’McFar1and, 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 technigues
is employed, results have been found to be more favourable.
Self-control treatment packages will be discussed after
individual techniques are detailed. For the purposes of this
review, the classification strategy of Lichtenstein and
Danaher (1976) will be used; these authors identified three
types of self-control strategies :

a) Environmmental 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 environmental

situations or stimuli., Stimulus control involves associating



smoking with specific stimuli in the environment and then
fading these novel stimuli.

One method of doing this is by increasing the stimulus interval,
Powell and Azrin (1968) found that, by using a cigarette case
which autométically 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 Shapirc 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 cigarettes are smoked, the reinforcement value
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 Gutmann 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 subjects 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 smoker 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 technigue, 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 least initially, be brought
about by this method. Similarly, Nehemkis ana Lichtenstein
(1971), using married couples who smoked, reported good short-
term results, but considerable relapse at 6 month follow-up,
The "buddy system", reviewed earlier, has also been found to
lead to some reduction in smoking (Jam is and Hoffman, 1970).
The use of "deposit contracting", where the return of monetary
deposits is made contingent on non-smoking, has also been
investigated. Such response cost techniques have been
utilized by Nurnberger and Zimmermanl(1970),(who used material
possessions, rather than money, as a deposit), Bernstein

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 37.5. Winnett
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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 50% 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. Faxton cites a study by Lando
(1977), in which the technigue was used, effectively, as part
of a more comprehensive package.

b) Behavioural Programmine (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 to result in only
minimal smoking reduction at post-treatment and 3 month
follow-up, and no significant reduction at 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 electiric
shock as a technique. Axelrod et al (1974) met with greater
success, although their study involved only two subjects.

The first was required to tear up a dollar-bill for each
cigarette she smoked beyond a (gradually reduced) daily limit:
she was abstinent at two year 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 rreceding section, will show that a combination of self-
punishment and self-reward would appear to be an effective
technigue 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 egual 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) Thought stopping

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 it 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 58% 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 50% abstinence rate at 6 month
follow-up. (Lichtenstein and Danaher (1976) present a
selected list of self-control package studies, classifying
the variocus 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% 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

Environmental
Planning

Behavioral
Programming

Cognitive
Control

Substitute
Behavior

Brengelmann (1973)

Chapman et al (1971)

Conway (1974)

Flaxman (1974)

Harris & Rothberg (1972)

Hierarchical reduction
Deprived response
Deposit system

Hierarchical reduction
Deprived response
Deposit system

Hierarchical reduction

Deprived response

Miscellaneous stimulus
control procedures
Social contracts

Hierarchical reduction

Self-reward for
non-smoking and
self-control

Self-reward for
non-smoking

Self-reward for
non-smoking
Self-punishment
for smoking

Emotional response
routine
Self-instruction

Self-instruction

Emotional response
routine

Miscellaneous cognitive
control procedures

Time-structured
activity

Time-structured
activity
Relaxation

Time-structured
activity
Relaxation

Table 1.1

Self-Control Treatment Packages up to, and including, 1974.

(From Lichtenstein, E. and Danaher, B.G. 1976)
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Study Environmental Behavioral Cognitive Substitute
Planning Programming Control Behavior
Marston & McFall (1971) Hierarchical reduction Self-reward for Self-instruction Eating
non-smoking Relaxation
Miller & Gimpl (1971) - Self-reward for Self-instruction -
non-smoking and
self-control
Morrow et al (1973) Deprived response Self-satiation Self-instruction Eating
Physical and/or
quiet activity
Ober (1968) Miscellaneous stimulus Self-reward for Self«instruction Time-structured
control procedures non-smoking activity
Pomerleau & Ciccone Hierarchical reduction Self-satiation Self-instruction Exercise
Miscellaneous stimulus and imagery Relaxation

(1974)

St. Pierre & Lawrence

(1974)

control procedures

Increasing stimulus
interval

Reverse hierarchical
reduction

Self~-reward for
non-smoking
Self-gsatiation

Self-instruction
and imagery

Table 1.1
Self-Control Treatment Packages up to, and including, 1974.,(continued.)

(From Lichtenstein, E. and Danaher, B.G. 1976)
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sensitization; 6 month follow-up abstinence rate was
approximately 45%.

Finally, as mentioneda previously, Murray and Hobbs (1981)
found that a combined (admittedly rather small) treatment
package of self-punishment 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 effective means of
modifying cigarette smoking behaviour than individual
technigues, has bee:: 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 description 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(1978) 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 "catalytic" effect

being exploited to a large degree.
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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

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'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 daid 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 (MRFIT), 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 46%, 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 potentially
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, and the statement by Franks and Wilson (1975) that
"more is not always better" (p.409), it may be nevertheless
concluded, in the light of the favourable results obtained,
to date, from multicomponent studies, that such interventions
are probably the most promising type at present available.
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",

(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 ana 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"

(Lando, 1977, p.361).

" ... (a) Virtually any treatment program is capable of
reducing smoking levels to 30% or 40% 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"
(E1liott & Denney, 1978, p.1330).
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" oo 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).

"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 alternative 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, therefore 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 former alcoholics (Strickbr
et al, 1976).

As was pointed out earlier, there is no firm 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 to the increased exposure to the 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 that ranked lowest on
combined triple-gas ... ratings were alsc among the lowest in tar and
nicotine (content)". Ross' 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
subjects 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-contrecl technique)., The reduction group
who were "not urged to eliminate smoking altogether" (p.400), was the
most successful, Paradoxically, this group demonstrated a 40% 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 reinforcement
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eventually procured total abstinence. In contrast, subjects in the
"elimination" group, having had higher standards set for them, were
"rarely able to feel good about their performance".

Frederiksen ¢t al. (1976) reported that 70% of subjects
using a contingency céntracting procedure were smoking at 50%, or
less, of their initial rate, at six month 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 70% reduction at 3 month follow-up, using
cognitive self-control techniques (this result being superior to a stimulus
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 (2% 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
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82% and 85% for nicotine and tar intake, respectively, and a 28%
reduction in rate,

To conclude, 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
smoking, 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 findings 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. Refer-
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

McFall 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 signi-
ficantly related 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 discriminate finely
between them,

More recently, Haw (1976) found, with chest-clinic patients
advised to stop smoking, that a measure of motivation preaicted
change in smoking behaviour and the same author (Kaw, 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
degree of dependence can be inferred from severity of withdrawal

symptoms, regularity of smoking pattern, blood nicotine levels,etcCe
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Motivation, dependence, and predicted ability to stop smoking
(Adapted from M. Raw, 1978, p.476)
(Diagram compliments of Michael Russell)

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 respona to treatment
for smoking - otherwise stated, can personality attributes be

used to predict outcome?
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Neither of these juestions 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;
Kissen, 1964; Lefcourt, 1965; Tacon, 1965), Keutzer (1968)
found that the smokers in their study "did not deviate from the
published norms for normal adult populations on the (factor) of
Extraversion ,.." (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—inhaleré 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 cocntrast, Floderus (1974), in a
Swedish study, founa 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 neuroticism 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" scores,
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McManus 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 Eysénck 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 to establish, they
suggested, that smoking was really related to "P" and not "E").
Eysenck 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 EP§ and the
State-Trait Personality Inventory (STPI) (Spielberger, 1979),
found that smokers had significantly higher,scores than non-
smokers on the E, N, and P scales of the EPq (and lower scores
on the "Lie" scale), and that female smokers had higher STPI
anxiety scores than female non-smokers, the converse being the
case for male-smokers.,

It is only too clear from the above review that the relationship

*Psychoticism" (P) in Eysenck's model of personality, represents
an individual's degree of "toughmindedness" and is orthogonally
related to the dimensions of "Extraversion-Introversion" and
"Neuroticism-stability". "Psychopathy" would, perhaps, have
been a more appropriate term for the personality characteristics
described by "P".
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between smoking and personality factors is unclear and
confusing., This is yet another area where further inves-

tigation is needed.

(iv) "Light" versus "Heavy" smoking (and the "Internal/External"
: dimensionff

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). 1In
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 be 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 dimensioms, which can be broadly described

as pharmacological and socio-psychological. These two typeé may
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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,

Experimentallevidence supporting 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 for cigarette smoking.

Blittner, Goldberg and Merbaum (1978) matched three groups of
(18) subjects on baseline rate of smoking, age and number of
years smoking. BEach 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 to control and conguer
their desires and behaviour' (p.555) and that they were almost
certain to be able to stop smoking (Thus a’éelf-control belief

system" was established and reinforced). The second group did
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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

32% and 65%,respectively, and the waiting-list control groups'
rates were 93% and 92%. 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 that Weston (unpublished
MSc dissertation, 1980) failed to confirm these findings, in a
similar study using self-treatment manuals, expectancy would
seem to play at least some part in smokers' response to treat-
ment. It may well be that smokers who have a naturally high
(rather than artificially 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 feviews 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 detail in
an attempt to further our knowledge in this important field of research.

The rationale for this research endeavour will now be presented,
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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 specificall&, 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).



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)y " vee... 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 cee.." (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.

A final note with respect to the treatment rationale of this study:
one of the clearest conclusions emerging from research in this field 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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a) Experimental Design
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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% 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-adminis-
tered techniques.

GRP.1 GRP.5 GRP.9
100% reduction Control
Heavy

Group
| GRP. 2 GRP.6 (Heavy)

75% reduction
GRP.3 GRP.T7 GRP.10
100% reduction Control
Light Group
GRF. 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%).

(sc/H/100)
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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

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 DESCRIPTION KEY
1 SC/H/100 C = control group
2 SC/H/T5 SC = self-control package
3 SC/L/100 SC+ = self-control package plus
therapist administered
4 s¢/L/75 techniques.
5 SC+/H/100 H = heavy smokers
6 SC+/H/T5 L = light smokers
7 SC+/L/100 100 = total abstinence target
8 SC+/L/T5 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 below).



Three hundred and ten correctly completed questionnaires were
returned (a return rate of approximately 60%). 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 ARV 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
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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 subjects,

The pre-treatment characteristics of the total subject group are
presented at the beginning of the Results section.

¢) 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 1% 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 constraints., 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 subjects were assessed at six points in time :-
(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 PERSONALITY

Smoking rate (and tar Eysenck
and nicotine intake Serum thiocyanate Personality
estimates), (scN) Questionnaire
(EPQ)
"Degree of use" and
"Degree of benefit" Gross Body Weight
ratings - weekly and
overall, Symptom Check
List (SCL) 90
Respiratory- Questionnaire

Situational anxiety

ratings functioning :

(i) Forced Expiratory
Volume (FEV)

(ii) Forced Vital
Capacity (FVC)

giii) FEV/FVC Ratio

"Internal" vs. iv) CO Transfer

"External" smoking. Factor

Craving intensity
ratings

Cattell 16 P.F,
Questionnaire

Expectancy rating

Motivation score

Table 3,3 - Assessment Measures

a) Self-Report Measures

(i) Smoking Rate

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 tar 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 pe reliably corroborated; the only
way of doing so would have been to employ observers in the subjects'
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,

In addition, subjects were asked to indicate, again on a five-
point scale, the degree of benefit obtained from the use of each tech-
nique, over the previous week (i.e. the extent to which 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
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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 included in Appendix III).

(iii) Situational anxiety ratings

During baseline and all subsequent assessments, subjects were
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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, Appehdix 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

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
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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.

(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 was 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 Raw 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

subjects' self-reported rate of smoking. As blood SCN- levels have
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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 wrine 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 increasin9 the probability of obtaining "false-negatives" (i.e.
smokers who appear to be abstinent or smoking at a significantly lower
level) when assessing subjects, (Densen 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
behaviour and, moreover, to be influenced by changes in smoking behaviour;
more specifically, reduced smoking has been identified with increased
weight (e.g. BroZzek and Keys, 1957; Glauser et al, 1970; Gorden et al,
1975; Blitzer, Rimm and Giefer, 1977). 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 tc 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, Craig and Cherniak, 1976;
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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 measufe'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),
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 was 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
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response to treatment (or otherwise) 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 SCIL-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

(IPAT, 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 Q4).

e) Treatment Techniques

(i) The Self Control Package

As stated in the Review of the Literature (p.76), Lichtenstein
and Danaher (1976) identified three types of self-control
strategies: environmental planning, behavioural programming and

cognitive control, The self-control treatment package used in
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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
Tenrves 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
addresses 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).



ANTECEDENTS SMOKING EVENT CONSEQUENCES
BEHAVIOUR
Hierarchical Deprived Monetary
Reduction Resronse Deprivation.
OVERT LA RN Contingency-
contracting
("Social" plus
"Therapeutic")
Coverant (Coverant
Control - Control)
COVERT Covert sen-
sitization*
PHYSIO- Focussed
LOGICAL Relaxation - -
Training*
Fi e 3:1

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

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 found 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 eign
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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.
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 Appendiz 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
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charity of their choice.* Axelrod et al (1974) found support for
this technique,

e) Coverant (covert operant) control

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 experimenter, 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 & Tharp, 1972).
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Smoking stimulus/ Anti-smoking Pro-non- High probability
urge to smoke > | Coverant —> | smoking |-* | behaviour (positive
coverant self-statement)
Figure 3,2

The technique of coverant control

(ii) Therapist Administered Technigues

a) Covert Sensitization

This is a cognitive, aversive behaviour modification technique,
pioneered by Cautela (Cautela, 1967, 1970, 1971). It entails the
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's 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
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imagery was increased gradually until the third treatment session and
was then maintained at this level throughout the rest 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 cbviate 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.
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
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attained, Thus, not only were subjects encouraged to use the methods
continually during treatment, but they were also advised to continue

to employ them afterwards, where appropriate. 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
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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,

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 the 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.



Hierarchical
Reduction

Deprived Response
Performance

Monetary Deprivation

Eliminate first
("hardest")
hierarchy item

No smoking whilst
watching T.V.,
reading, listening
to radio, records.

Fine of 1p per cig-
arette smoked

Eliminate sec-
ond hierarchy
item

As above, plus: no
smoking in company
of other people

Fine of 3p per
cigarette smoked

Eliminate third
hierarchy item

As above, plus:
smoking limited to
one chosen room (at
work and at home.

Fine of 5p per
cigarette smoked

Eliminate fourth
hierarchy item

As above, plus:
smoking must be
limited to the W.C.
(at work & at home)

Fine of Tp per
cigarette smoked

Eliminate fifth
hierarchy item

As above, plus :
smoking limited to
standing up in the
W.C. (at work and
at home)

Fine of 10p per
cigarette smoked

Social Contracting Coverant

and Therapeutic Control

Contracting
constant constant
constant constant
constant constant
constant constant
constant constant
constant constant

Continue as
fifth week

Continue as fifth
week

Continue as fifth
week

Table 3.5

Weekly phases of self-control treatment

49
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Group meetings always followed the same format. Sessions
commenced with subjects completing tpe 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 1% 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
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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

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.
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(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
signea 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 groups, 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
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 at'ter the end
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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
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,
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4, HYPOTHESES

A1l 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
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

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"
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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 significant 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
of "internal" smoking (cigarettes smoked as a response to internal
rather than external cues) would correlate significantly and positivelye.

(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 techniqﬁes (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 obtained
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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 foliow=-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).



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.//%).

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, 1In
keeping with the tﬁree 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 8436
Tar intake
(mean mg./day) 334,02 142.74

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 0.68

"Internal" smoking
(% tot.cigs.smoked) 72.85 22.86

Expectancy rating
(0-10 scale) 8.69 175

Motivation score

(max. 158; 117,92 9.24
(a\'w\ N 'S5

Table 5.1 (i)

Pre-treatment characteristics of the experimental
subjects - self-report data ZN =A4§5




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;
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

these figures

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 fating of 8,69 is at the upp<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>