Smoking Behavior, Cessation Techniques, and the

Health Decision Model

STEPHEN A. ERAKER, M.D., MP.H.”
MARSHALL H. BECKER, Ph.D., M.P.H.
VICTOR J. STRECHER, Ph.D., M.P.H.
JOHN P. KIRSCHT, Ph.D.

Ann Arbor, Michigan

From the Veterans Administration Medical Center
and the Department of Internal Medicine, De-
partment of Health Behavior and Health Education,
School of Public Health, University of Michigan,
Ann Arbor, Michigan. Manuscript accepted June
11, 1984.

* Current address and address for reprint requests:
Department of Medicine, Veterans Administration
Medicail Center, 111-J, 500 Foothill Boulevard,
Salt Lake City, Utah 84148.

%

The magnitude of the problem of smoking challenges health pro-
viders to persuade patients of the importance of trying to quit.
Smoking behavior and cessation techniques are discussed In terms
of the health decision model, a third-generation model comblining
health beliefs, decision analysis, and behavioral decision theory.
This review suggests the need for physicians to emphasize factors
such as health beliefs, self-efficacy, soclal support, and reduction
of stress in smoking cessation efforts. Patients experiencing
symptoms, particularly relating to the lungs or heart, may have
stronger health beliefs and are clearly more likely to quit smoking.
In the absence of a clear-cut advantage for any particular smoking
cessation technique, physicians should provide advice about
smoking as a regular part of every patient visit.

In 1964, the Surgeon General’s report revealed that the death rate in
males was 68 percent higher for smokers than for nonsmokers [1].
This finding was subsequently confirmed in the 1979 report, which
also referred to smoking as the “‘largest preventable cause of death
in America today”’ [2]. Smoking is clearly the primary cause of lung
cancer and the most important reversible risk factor for chronic ob-
structive pulmonary disease and coronary artery disease [2-5]. Life
expectancy for a middle-aged person who smokes two packs per day
is eight years shorter than that for a nonsmoker [6]. However, persons
who have quit experience an immediate and then gradual decrease
in mortality rate that, by 10 to 15 years after cessation, is almost
identical to the rate in lifelong nonsmokers [2,7-10].

* Although the overall prevalence of smoking has decreased since
1964, current estimates indicate that about one-third of all adults
smoke regularly [2,11-15]. Annually, cigarette smoking claims close
to 350,000 lives, accounts for more than 80 million days of work lost,
and results in $13 billion in medical expenses and more than $25 billion
in lost wages and productivity [2,16]. Furthermore, some smoking-
related problems, such as the epidemic of lung cancer in women, are
clearly growing worse [17-20], and health care providers often do
not identify the smoking status of their patients [21].

Although most smokers would like to quit, only 20 percent of adult
Americans are former smokers [2]. Ex-smokers describe their main
reasons for quitting as relating to serious health concerns [2,22-28].
However, reflecting an unrealistic optimism about their own suscep-
tibility to more serious iliness (e.g., lung cancer or heart disease),
smokers are more concerned about symptomatic problems such as
cough and dyspnea [29,30]. Although smoking-related symptoms
often stimulate efforts to quit, fewer than 25 percent of smokers report
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Figure 1. The health decision model,
combining the health belief model and
patient preferences, including decision
analysis and behavioral decision theory.

having ever been advised to stop [31]. Since 95 per-
cent of successful ex-smokers quit on their own, rather
than by formal treatment, it is clearly important for
health care providers to persuade patients of the im-
portance of trying to quit. How to accomplish this per-
suasion is, however, more problematic.

Comprehensive reviews of the literature on smoking
cessation techniques indicate that health workers have
a unique opportunity to assist patients in their efforts
to stop smoking [2,30,32-37]. Yet, although most
physicians in a recent survey agreed with the Surgeon
General’s recommendations regarding the importance
of eliminating smoking, only 14 percent were optimistic
about their ability to help patients to quit [38].

SMOKING BEHAVIOR—THE HEALTH DECISION
MODEL

What can the physician interested in preventive action
do to motivate patients who smoke to quit? Given the
difficulty patients have in complying with physician
advice, some suggestions emerge from a theoretic
formulation known as the health decision model [39],
presented in Figure 1. Briefly, the health decision model
is a third-generation version of the health belief model

[40], which hypothesized that compliance with provider
advice (e.g., to quit smoking) depends to some extent
on the patient’s perceptions regarding susceptibility to
a disease, severity of the disease if contracted, and the
benefits and barriers likely to be derived and encoun-
tered relative to undertaking a recommended action.
The importance of these health beliefs in discussing
compliance with medical instructions is suggested by
a large body of empiric evidence [39,40]. The health
decision model also includes recent and significant
contributions of the “‘patient preferences’’ literature
[41], so that a unifying model of health decisions and
resultant behavior combines decision analysis, be-
havioral decision theory, and health beliefs. Decision
analysis provides a quantitative means for patients to
express their preferences about critical trade-offs be-
tween benefit and risk, at times between quantity and
quality of life [42,43]. Behavioral decision theory ex-
tends this quantitative emphasis by identifying a number
of general inferential rules that patients employ to re-
duce difficult mental tasks to simpler ones [44,45].
Communication of information regarding health risks
of smoking is influenced by numerous behavioral fac-
tors. For example, McNeil et al [46] examined pre-
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sentation of results of surgery and radiation therapy for
lung cancer and found that preferences shifted de-
pending on whether outcomes were framed in terms of
probability of living or probability of dying. McNeil et al
also found that “people relied more on pre-existing
beliefs regarding the treatments than on the statistical
data presented to them.” The health decision model
also recognizes the empirically documented importance
of other factors affecting health decisions and behavior
such as experience, knowledge, and social and de-
mographic variables. The bi-directional arrows and
feedback loops reflect findings indicating that compli-
ance behavior can also change health beliefs [47]. The
health decision model also includes concepts related
to the efficacy of the prescribed regimen, motivational
variables involving the person’s assessment of the
importance of good health, and ‘‘cues to action” that
refer specifically to the patient-physician interaction.
Although evidence regarding various theories of
smoking behavior is at times contradictory and in-
complete, the health decision model dimensions can
serve as an organizing framework for our review.

GENERAL AND SPECIFIC HEALTH BELIEFS

More than 80 percent of a national sample of 12,000
agreed that smoking is detrimental to health [26]. Such
beliefs about the health hazards of smoking are stronger
among ex-smokers than among smokers or people who
have never smoked regularly [48]. A study of patients
following myocardial infarction found an overwhelming
belief that smoking was of etiologic importance [49].
Public health efforts to inform people of the hazards of
smoking do appear to be partially responsible for an
overall reduction in the rate of cigarette smoking
[11-13]. Appeals to general health beliefs have not,
however, been effective in getting the large majority of
individual smokers to quit [50], and one study found no
association between smoking cessation and any of the
sociodemographic or heaith belief model variables
[51]. This may be because the patients were already
aware that smoking is harmful. The degree to which
these beliefs become personalized may also be im-
portant. For example, patients may feel that they are
not personally susceptible to the hazards of smoking,
a potentially alterable attitude as demonstrated by the
ability to create more realistic perceptions regarding
susceptibility to disease [29].

Belief in the ability to quit (i.e., self-confidence or
“efficacy’” expectation) has been shown to dramatically
affect smoking cessation efforts. In a prospective,
randomized trial [51], an experimental group was given
an efficacy-reinforcing message indicating that they had
strong will power, great potential to control behavior,
and would completely stop smoking. After 14 months,
the number of cigarettes smoked per day was reduced
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by 70 percent for the experimental group and by 30
percent for the control group. A strong influence on
efficacy expectation is the successful accomplishment
of a performance task such as decreasing smoking;
however, seeing others reducing smoking or receliving
suggestions are also effective influences [52]. Belief
in being in control, as well as a belief in personal
competence and security, have been shown to be re-
lated to a smoker’s ability to quit on a long-term basis
[53].

Significant associations between health beliefs re-
lated to smoking and both the desire and ability to quit
smoking were recently demonstrated for patients at a
Veterans Administration medical center [54]. Patients
reporting high levels of both susceptibility and efficacy
had the highest rates of smoking cessation and reduc-
tion. Another study of compliance with physician advice
to quit smoking among patients with puimonary disease
produced some admittedly contradictory results.
However, there was a significant increase in rates of
smoking cessation for patients who wanted to quit,
predicted they would do so, and perceived their pul-
monary condition as fairly serious or expressed concern
over their health status [55]. The importance of health
beliefs was also supported by the finding that ex-
smokers see the consequences of smoking as serious
and see themselves as personally susceptible to these
adverse effects [56]. Moderate smokers, by contrast,
do not see themselves as susceptible to health prob-
lems caused by smoking but do report smoking to be
a serious health threat. It is important for the physician
to discuss health beliefs to determine if patients see
themselves as susceptible to the adverse effects of
smoking and to provide appropriate information.

PATIENT PREFERENCES AND PHYSICIAN ADVICE

Recommendations from health care providers can have
a major effect on patient preferences and subsequent
behavior. Although many smokers have never been
advised to stop smoking by a physician, over 70 percent
of those smoking more than one pack a day said they
would quit if urged to do so by a physician [57]. One
well-designed study used a combination of physician
advice and brief written messages with 2,138 patients
of 28 London general practitioners [58]. Although the
5 percent increase over baseline in the rate of smoking
cessation was small, it was statistically significant and
confirmed that simple, routine advice given by physi-
cians can effectively alter patient preferences and
motivate some smokers to quit. Other, smaller studies
using physician messages to get patients to quit have
supported these results [59,60]. Physician messages
are even more effective when given to patients with
smoking-related iliness [61]. Survivors of myocardial
infarction given an antismoking message during hos-
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pitalization had a 63 percent rate of smoking cessation
one to three years later, as compared with a 27 percent
rate for patients given no special advice {62]. Physician
messages are also more credible when given by phy-
sicians who serve as good role models because they
have quit smoking themselves [63, 64]. Smoking and
nonsmoking physicians have been found to differ with
regard to frequency as well as intensity of advice con-
cerning smoking [65].

A preference for continued smoking presents a
challenge to health care providers. A recently devel-
oped consultation was designed to facilitate patient
decision-making and to instill the commitment to quit
smoking [54]. With use of several theoretic models of
decision-making [39,41,66,67], practical consultation
techniques were elaborated and employed with resul-
tant significant rates of smoking reduction and cessation
[54]. Itis clearly important for physicians attempting
to encourage smoking-cessation to consider patient
preferences, comprehension of benefits and risks, and
decision-making processes.

EXPERIENCE AND HEALTH STATUS

Experience affects smoking behavior in a variety of
ways. Stress may result in the use of nicotine as a
coping mechanism to achieve either a stimulant or a
sedative effect; smokers indicate that they need ciga-
rettes under both low-arousal and high-stress conditions
[68]. A number of studies have found that cigarettes
help the smoker to achieve a preferred state of arousal
[69,70]. At least in laboratory settings, smokers appear
to cope better with stress when they smoke [71,72],
and smoking rates are higher among those experiencing
life crises [73,74]. A recent study found anxiety to be
significantly associated (gamma 0.28 to 0.38, p <0.01)
with expectations of being able to quit smoking, with
more severe functional impairment, and with more
poorly perceived health status [54]. Patients experi-
encing more severe health problems from continued
smoking tend to comply with physician advice to quit
{34]. Patients with pulmonary disease have rates of
smoking cessation varying from 20 to 51 percent, with
more recent studies reporting lower rates [22-
24,28,61,75,76]. Studies of smoking cessation among
patients with cardiac disease also support the impor-
tance of disease as influencing compliance. Patients
who have survived a myocardial infarction, particularly
those who had received strong advice, are much more
likely to quit smoking than are other patient groups, with
40 to 50 percent abstinence rates being common
[24,51,61,62,77,78]. One large study found that suc-
cessful smoking cessation following a myocardial in-
farction was positively related to both increasing age
and severity of disease [78]. Patients with a more se-
rious diagnosis also appear to have increased motiva-
tion and ability to stop [22,75,78].
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Addiction to nicotine and concern about withdrawal
symptoms is an aspect of experience that helps to
explain why smoking is so difficult to give up. Upon
stopping, 90 percent of smokers experience an un-
pleasant withdrawal syndrome of variable duration,
consisting of a drop in blood pressure, decrease in heart
and metabolic rate, changes in electroencephalo-
graphic rhythms, and alterations in REM sleep patterns
[2,79]. Other symptoms include inability to concentrate,
irritability, drowsiness, tremors, fatigue, sleep distur-
bances, headache, nausea, alteration in bowel habits,
palpitations, depression, nicotine craving, and increased
appetite [2,79]. Symptoms tend to be worse in heavy
smokers and can be decreased by chewing nicotine
gum [80]. Unfortunately, the long-term toxicity of ni-
cotine gum is not known, and the role of this gum in
smoking cessation remains unclear. A recent double-
blind controlled study of nicotine chewing gum dem-
onstrated expected blood levels of nicotine, but showed
little advantage over the placebo in terms of assisting
in successful smoking cessation [80]. Other pharma-
cologic techniques designed to decrease withdrawal
symptoms—such as a series of progressively stronger
filters—are of interest but have not been adequately
evaluated.

KNOWLEDGE

Health care providers have a responsibility to increase
patient knowledge about the health-related conse-
quences of smoking and about techniques available to
assist in the quitting process. Some patients can be
motivated to stop smoking by providing a more threat-
ening message [60,81,82]. It is evident, however, that
any message must consider other factors, such as the
strength of already-existing health beliefs. Fear mes-
sages may actually interfere with adoption of heaith-
facilitating behavior [59]. For example, smokers who
viewed a film on lung cancer operation were less likely
to undergo chest radiography than were smokers who
did not see the film [83,84].

Based on their knowledge, smokers have evidently
decided that the benefits outweigh the risks. An
awareness that the occurrence of lung cancer in a
smoker is, fortunately, the exception rather than the rule
influences patient knowledge. Most carcinogens, such
as tobacco tar, generally take years to exert a demon-
strable effect on humans, and epidemiologic models are
usually needed to clarify the relationships. The difficulty
in understanding and interpreting the significance of
low-probability events such as lung cancer is well
documented [85]. In males, smoking has been esti-
mated to decrease life expectancy by 2,250 days [86],
which is exceeded only by the decrease associated with
remaining unmarried. How to evaluate and act on this
information is problematic and certainly an area for
considerable future research. Although patient knowl-



edge about smoking and about related diseases and
treatments influences patient decisions, its actual effect
with regard to smoking cessation is unclear. This may
relate to the various meanings given to “‘knowledge”
[39], which can refer to specific information about
smoking cessation techniques, to general medical in-
formation regarding the consequences of smoking, or
to a reason for quitting. Thus, the type of knowledge
needs to be specified before the disparate findings can
be sorted out.

SOCIAL INTERACTION

The importance of social support for those attempting
to quit has been demonstrated [48,87-89]. However,
aithough having a nonsmoking spouse increases a
patient’s ability to quit, the influence of the smoking
behavior of other family members, friends, or work
associates is less clear [37]. The presence of socially
supportive persons may help the smoker to manage
stressful events, and such persons should, when pos-
sible, be included in smoking cessation efforts [87]. A
recent study [54] found that the amount of encour-
agement a smoker expects to receive if he or she were
to attempt to quit is significantly related to the desire to
stop smoking (gamma = 0.28, p <0.01).

The health care provider can attempt to modify such
interaction factors as social networks and patient su-
pervision. This is particularly crucial to any long-term
treatment plan (such as smoking cessation) that re-
quires continuous action on the part of the patient both
to quit smoking and to avoid resuming smoking. Pro-
vider-client ‘‘contracts’ sometimes include an agree-
ment by one or more family members to assist the
smoker in the cessation efforts; sometimes the con-
tracts involve ‘“‘contingencies” (e.g., depositing money
that is returned if nonsmoking behavior is maintained
or group meetings are attended) [88,89]. Such con-
tingency confracting techniques may ultimately be most
useful in maintaining abstinence or in helping the low-
frequency smoker [88].

SOCIODEMOGRAPHIC VARIABLES

Although males exhibit higher overall rates of smoking,
they are more likely to stop [26,87] and are less likely
to go back to smoking than are females {48,90]. Users
of other drugs, such as alcohol and caffeine, have more
difficulty in stopping successfuly [91]. One study found
age to be a better predictor than gender of smoking
abstinence [61]. Unfortunately, most sociodemographic
variables are primarily descriptive and not particularly
helpful in smoking cessation efforts.

SMOKING CESSATION TECHNIQUES

How can physicians assist patients experiencing diffi-
culty in complying with advice to quit smoking? A va-
riety of smoking cessation techniques are available and
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can be categorized as follows: aversive conditioning,
self-control tactics, behavior modification techniques,
individual counseling and educational programs, leg-
islation, drugs, and self-help manuals. Combinations of
these techniques are also available to physicians. Al-
though evaiuative findings from the literature on
smoking cessation techniques are often difficult to in-
terpret, most recent studies report a 20 to 30 percent
abstinence rate at three to six months, regardless of the
techniques used. Most of the studies discussed in this
review, unless othewise noted, are methodologically
sound, with follow-up periods of acceptable duration
and with adequate sample sizes and control groups.
Verification of smoking reduction or cessation, how-
ever, remains controversial.

Recent advances in biochemical assessment mea-
sures {e.g., carbon monoxide, thiocyanate, and nicotine)
have been reviewed, with the conclusion that saliva
thiocyanate, which exhibits the longest half-life (14
days), may be the best measure [92]. Despite state-
ments such as ‘it is no longer acceptable to rely on
self-reported smoking rates, no matter how they are
collected” [92,93], evidence of deception with regard
to smoking status is mixed. The validity of self-reports
about smoking behavior varies with type of adult pop-
ulation studied, type of cessation therapy involved,
method employed to elicit the self-reports, and social
status of the investigators contacting the subjects [54].
Although some studies have noted discrepancies be-
tween biochemical indicators and self-reported status
[94-97], other studies have suggested that self-re-
ported smoking status may actually be the more ac-
curate measure, particularly in assessing number of
cigarettes smoked [98-100].

Mixed results have been obtained from a variety of
aversive conditioning techniques involving: electric
shocks, rapid smoking, warm stale smoke, and nicotine
fading [92]. Although it initially appeared that rapid
smoking could result in 100 percent cessation and 60
percent abstinence at six months, recent studies have
documented rates of 20 to 30 percent abstinence
[92,101]. Because carbon monoxide levels may reach
17 percent saturation and impair myocardial and tissue
oxygenation, rapid smoking techniques are not rec-
ommended for smokers with significant heart or lung
disease [102].

Focusing on the smoker’s experience with internal
and external (environmental) cues that trigger the urge
to smoke has resulted in a variety of self-control and
stimulus-control techniques. By recording circum-
stances in which cigarettes are smoked, the smoker
eventually avoids or modifies these situations. For ex-
ample, a person who usually smokes during coffee
breaks may take a walk instead or drink coffee in
nonsmoking areas. By shifting smokers to an external
cueing mechanism (they could light a cigarette only
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when a buzzer sounded), a 73 percent reduction in
smoking was attained after two months [ 103]. Unfor-
tunately, although a temporary reduction in smoking is
achieved, high relapse rates have been noted. Other
self-control techniques have included self-rewards for
specific smoking cessation behaviors [104]. A number
of behavioral techniques (e.g., hypnosis, relaxation
training, biofeedback, and acupuncture) have not been
adequately evaluated. A carefully performed, but un-
controlled, study of hypnosis showed a 25 percent ab-
stinence rate at six months [105]. A recently reported
treatment utilizing tragus acupuncture achieved a
success rate of 88 percent, with a 34 percent attrition
rate and 31 percent relapse rate at two years [106].

Treatment programs that incorporate behavioral as
well as cognitive decision-oriented strategies appear
to be most effective in producing long-term smoking
cessation [107-110]. The Multiple Risk Factor Inter-
vention Trial (MRFIT) program is the largest nonav-
ersive, multicomponent risk-reduction program ever
subjected to careful evaluation [107]. Middle-aged men
atrisk for cardiovascular disease were assigned to ei-
ther special intervention or usual care groups. The in-
terventions (which varied somewhat across study sites)
included maintenance visits for abstainers, repeated
programs for subjects who had resumed smoking, and
other behavioral, nonbehavioral, and educational
strategies. After four years, the 4,103 subjects in the
special intervention group had achieved a 46 percent
rate of biochemically confirmed cessation as compared
with a 27 percent rate for the control subjects [108].
Other combined programs have achieved impressive
long-term reduction rates [109,110].

Self-control procedures have sometimes been
combined with aversive conditioning, which has been
found to increase the effectiveness of both techniques
[111-113]. Combinations of self-control and self-
monitoring techniques have been used by well-known
commercial smoking cessation programs. SmokEnders
is the only proprietary program to publish long-term
follow-up statistics; it reports abstinence rates ranging
from 70 percent at the end of the eight-week program
to 27 percent after four years [37,114]. A major dis-
advantage of proprietary programs is the expense in-
curred. Whereas other behavior therapies are almost
uniformly initially effective in getting a high percentage
of smokers to quit, they suffer from high recidivism rates
within several months [115]. By focusing primarily on
smoking behavior or on the treatment process, personal
health beliefs are neglected and there is a tendency to
resume smoking [104]. A smoker may have learned
how to quit, but has not yet internalized the decision to
quit. It is increasingly evident that, to be successful in
the long term, a treatment process should ‘‘foster a
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sense of personal responsibility for adhering to what-
ever decisions the client has arrived at” [85].

Although these high-contact interventions may em-
ploy group as well as one-to-one strategies, they usually
require considerable effort and time from a trained
therapist. High-contact interventions also demand
considerable time and expense from the smokers.
Minimal-contact interventions, by confrast, usually
employ brief therapist consultations and/or compre-
hensive self-help manuals or a variety of multicompo-
nent approaches. Because minimal-contact interven-
tions require fewer resources, they are potentially more
cost-effective and will be more appealing to the sig-
nificant number of smokers not wishing to engage in
formal cessation programs. Although some trials of
self-help booklets have found little or no effect on
smoking cessation [116], evaluation of more recent
self-help smoking cessation manuals have found an 18
percent long-term cessation rate [94]. This is similar
to the cessation rate found for the American Cancer
Society self-help kit under a variety of minimal-contact
conditions [ 104]. Positive results have also been ob-
tained with other self-help books [117,118]. A com-
parison of three self-help books under self-administered
and therapist-administered conditions found that self-
help books were more effective in getting smokers to
quit or reduce smoking when combined with therapist
interventions [94].

COMMENTS

Underlying the significance of smoking cessation is the
issue of what physicians should do. Although a physi-
cian may believe that exhortations to quit are likely to
be ignored, current evidence suggests that physicians
can’be effective in smoking cessation programs. A
recent review concluded that “‘The primary physician
has a major responsibility to take an active role in ed-
ucating and motivating the smoker and designing a
practical program for the smoker who wants to quit’
[30]. Since most people who stop smoking do so by
their own efforts, rather than by enroliment in formal
treatment programs, it is particularly important for
physicians to take advantage of their unique position
of influence and attempt to convince patients of the
importance of quitting. Although physicians may be in
a persuasive position as authority figures, ‘‘Medical
training has not traditionally emphasized the need to
promote patient education and motivation” [39].
This review suggests the importance of such factors
as health beliefs, self-efficacy, social support, and the
absence of stress as influencing smoking behavior and
as providing a focus for intervention efforts. Patients
who are experiencing respiratory and cardiac problems



may have stronger health beliefs and clearly are more
likely to quit smoking. Physicians, however, need to
recognize the strength of the smoking habit and how
difficult it is to extinguish. It is understandable that a brief
warning to an asymptomatic patient tends to be inef-
fective.

A comparison of the effectiveness of different types
of smoking cessation programs, such as high- versus
minimai-contact, is not yet available. Most programs,
however, have incorporated a number of the behavioral
principles discussed in this paper. An advantage of
minimal-contact programs, however, is that, with rel-
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atively little effort, physicians could potentially reach
a much larger number of smokers than can high-contact
programs.

In the absence of a clear-cut advantage for any
particular technique, physicians should not discourage
smokers from at least trying non-harmful interventions
in an attempt to quit. Smokers, however, should be
cautioned against excessively costly programs and
against any “‘magical cure” that requires no motivation
or personal effort [36]. Whatever program or message
is preferred by a physician, advice about smoking
should be made a regular part of every patient visit.
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