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ABSTRACT 

This study examined the effect of aerobic exercise, health locus 

of control, and health value on smoking behavior. Thirty-eight subjects 

were randomly assigned to either an exercise treatment group or a self- 

monitoring control group. They were administered the HLC scale and a 

measure of health value and were instructed to use self-monitoring pro- 

cedures in order to establish a smoking and exercise baseline. After the 

seven-day baseline was completed, the subjects in the exercise group 

continued to self-monitor. They also began an exercise program of 

steadily increasing aerobic exercise. Subjects in the control group 

simply continued to monitor their smoking and exercise as they did during 

the baseline. Following the program, the pretest measures were re- 

administered with the STAI and BDI added to the battery. Results indi- 

cated that the exercise group smoked significantly fewer cigarettes than 

the control group. No differences were found between the exercise and 

control groups' HLC scores, health value scores, depression scores, or 

state anxiety scores. However, a difference in trait anxiety scores did 

approach significance. These results suggest that there may be some 

utility in including aerobic exercise in smoking treatment programs. 

Possibilities for future research are discussed. 

1 
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SMOKING, AEROBIC EXERCISE, AND HEALTH LOCUS OF CONTROL 

Recent epidemological and biomedical research has clearly demon- 

strated that cigarette smoking is a serious health hazard. Researchers 

have linked cigarette smoking to increased risk of lung cancer, coronary 

heart disease, emphysema, and bronchitis (Friedman, Dales, and Dry, 1979; 

Cornfield et al., 1959; Horn, 1968). A 1979 U.S. Surgeon General report 

concluded that a causal link exists between cigarette smoking and in- 

creased health risk. Despite this information, individuals begin and 

continue to smoke. 

The smoking phenomenon is quite unusual considering the fact that 

most smokers accept that smoking is harmful but they still continue to 

smoke (Leventhal and Cleary, 1980; Horn, 1968). Despite a proliferation 

of smoking treatments cigarette addiction has proven to be incredibly 

resistant to modification (Bernstien, 1968). It has remained a pervasive 

phenomenon in North America in spite of the recent trends towards in- 

creased physical activity and fitness. 

A relatively recent model for the modification of smoking and other 

addictions is the Alternative Model (Engs and Mulhall, 1978). This model 

suggests that involvement in recreational sports and hobbies provides a 

viable alternative to lifestyles characterized by addictive behaviors 

such as smoking. If an individual can become seriously involved in an 

alternative positive lifestyle the result may be a corresponding decrease 

in negative lifestyle behaviors (Bonneau, 1976; Biener, 1978). If a life- 

style change is necessary to reduce smoking, then a positive lifestyle 
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change, necessitated by adopting a program of aerobic exercise, may 

result in a significant smoking reduction. Aerobic exercise has received 

some recent consideration as a therapeutic intervention for a number of 

physical and psychological problems. 

Aerobic Exercise as Therapy 

Aerobic exercise refers to a variety of exercises that stimulate 

heart and lung activity for a period sufficiently long to produce benefi- 

cial changes in the body (Cooper, 1970). In recent years the topic of 

aerobic exercise has gained popularity among researchers. The focus of 

the research has been related to exercise as a means of reducing cardio- 
4.. 

vascular morbidity and as a way of improving the quality of life in 

normal and clinical populations (Martin and Dubbert, 1982). Much of the 

current research on aerobics has centered on psychological changes as in 

depression (Griest et al., 1979; Morgan et al., 1970), anxiety (Bahrke 

and Morgan, 1978; Morgan, 1980), and self-concept (Collingwood and Millet, 

1971). Generally, aerobic exercise seems to have a positive influence 

on physical and mental health. 

Despite recent interest relatively little is known about the psycho- 

logical and behavioral effects of aerobic exercise (Martin and Ouppert, 

1982). One of the areas that has the least amount of research is the 

relationship between aerobic exercise and smoking behavior. Epidemio- 

logical studies have indicated that there is an inverse relationship 

between habitual exercise and smoking (Criqui, 1980), and there is some 

anecdotal evidence that smokers who begin intensive aerobic training 

often quit smoking (Morgan, 1981). Some research has indicated that 

aerobic exercise can be used effectively in the treatment of alcoholism 
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(Sinyor, 1982) and obesity (Stalanos, Johnson, and Christ, 1978). How- 

ever, very little research has been conducted using aerobic exercise as 

a means of directly reducing smoking behavior. The few studies that are 

available have had conflicting results. 

Morgan et al. (1976) conducted a mail survey of 141 adult members of 

a running club. Most of the members were highly fit, judging from their 

weekly training mileages and running times. Eighty-three had taken up 

running after the age of 21 and 35 of these were smoking cigarettes when 

they first started running. Morgan found only 3 smoking at the time of 

the survey, and all of these were smoking at reduced levels. Although 

the results of this study must be taken with some reservation, the fact 

that the quit rate in this sample is greater than in most standard smoking 

withdrawal programs is cause for interest. Morgan suggests that‘‘the use 

of aerobic conditioning in smoking withdrawal should be pursued further**" 

(Morgan, 1976). 

Taylor et al. (1973) tested the feasibility of using physical con- 

ditioning as a primary prevention for coronary heart disease. After one 

year of vigorous tri-weekly exercise sessions he found no difference 

between exercisers and controls in terms of serum cholesterol levels, 

blood pressure, or smoking habits. Engs and Mulhall (1981) evaluated 

the smoking and drinking patterns of university students both before and 

after a 15-week period of tri-weekly physical exercise. Subjects exer- 

cised for 40 minutes per session and were compared with a control group 

comprised of students involved in non-aerobic activities (i.e., archery). 

At the post-test there was no difference in the smoking and drinking 

patterns of either group. 
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The Alternative Model of addiction suggests that a program of 

aerobic exercise will reduce smoking behavior. This model assumes that 

individuals, overwhelmed by the stresses of daily living, turn to smoking 

and/or alcohol to reduce tension and anxiety. The anxiety-reducing 

properties of smoking have been well documented and are accepted as an 

important aspect of smoking maintenance (Tomkins, 1966, 1968; Leventhal, 

1976; McKenell, 1968). Aerobic exercise is also known to have tension 

and anxiety-reducing properties (Bahrke and Morgan, 1978; Morgan, 1979, 

1981). According to the Alternative Model, aerobic exercise (and its 

resultant tension reduction) can be an acceptable, positive, and sub- 

stitutive lifestyle that can help replace a lifestyle characterized by 

addictive behaviors (Engs and Mulhall, 1981). Even if the dominant 

mechanism is not anxiety reduction, aerobics should help reduce negative 

lifestyle behaviors simply by keeping an individual away from people and 

places that promote such activities (Bonneau, Keir, and Lauzon, 1974). 

The effectiveness of aerobic exercise as an intervention for smoking 

behavior has yet to be ascertained. The preliminary evidence is far from 

conclusive and needs to be augmented with further study. An important 

issue in this question addresses the problem of identifying individuals 

who will favourably respond to, and benefit from, an aerobic exercise 

program. It may be possible to identify individuals who are more likely 

to respond to such a program. Research has been conducted that supports 

the idea that one can predict who will benefit from smoking reduction 

and exercise programs. 

Locus of Control 

Research using Rotter’s (1966) Internal-External Locus of Control 

Scale (I-E) has yielded some promising results in the prediction of success 



5 

in reducing smoking, drinking, and in general self-modification. 

The internal-external locus of control dimension measures the degree' 

to which an individual believes that events are under his/her 

control JL(internal locus). This is contrasted to the belief that 

events are controlled by random or chance occurrences(external locus). 

The Internal-External locus of control scale (I-E scale) measures 

"generalized expectancies", which is the extent to which an individual 

perceives that one’s own behavior determines one’s rewards and 

punishments. 

Many studies have reported success with linking the reduction 

of smoking behavior to an internal locus of control (Hjell and 

dauser, 1970; Rosenbaum and Sami, 1979; Mlott, 1975; Abramson and 

Sequest, 1978; Scwebel and Kaemmer, 1977)* Rotter’s Internal- 

External locus of control scale has also been used successfully 

to predict success in weight reduction programs (Bolch, 1975)» and 

alcohol treatment programs (O’Leary etd.,1977) Success in both^ 

kinds of programs is related to an internal locus of control. The 

Internal-External Locus of Control Scale seems to be functional 

as a predictive device that discriminates successful from unsuccessful 

self modifiers. 

In order to test the effects of aerobic exercise on smoking, 

one must consider the problem of exercise adherence. This 

difficulty is especially salient when using exercise as a smoking 

therapy. Studies have indicated that smokers are far less likely 

to enter exercise programs than non-smokers (Massie and Shephard, 

1971)« If smokers do enter such a program, they are far 

more likely to drop out (Oldridge et al., 1975)* I’or the 
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purpose of this study, it is important to attempt to identify those in- 

dividuals who not only will benefit from aerobic exercise, but will also 

stay in the program long enough for a therapeutic effect to take place. 

The I-E may have some utility for this purpose. 

There is some evidence that the I-E scale has utility in predicting 

exercise adherence, Schallow (1975) found that internally controlled 

subjects are better at general self-modification including exercise ad- 

herence. Sonstroem and Maxwell (1973) determined that an internal locus 

of control is related to, and predictive of, higher levels of physical 

activity and a superior fitness level. It seems that the I-E scale may 

have some predictive power in determining whether an individual will 

adhere to a number of health-related behaviors. It seems to be able to 

predict success in smoking reduction programs, alcohol reduction 

programs, and exercise adherence. All of these behaviors are health- 

related, and a tool specifically designed to measure locus of control 

beliefs relating to health has been developed. 

Health Locus of Control 

Rotter's I-E scale lacks a specific health focus and as a result 

may not be the best predictor of health-related behavior (Chavez, 1980). 

The Health Locus of Control Scale (Wallston, 1976) is an instrument speci- 

fically designed as a measure of expectancies regarding locus of control 

of health-related behavior. It has the necessary health focus and appears 

to have had some success in predicting smoking reduction and exercise 

adherence. 

Wildman et al. (1979) collected health locus of control data at the 

beginning of a 7-week smoking reduction program stressing exercise and 
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self-control. By the end of the treatment, the individuals who scored 

in the internal direction on the Health Locus of Control Scale (HLC) 

were smoking significantly less than HLC externals. These group differ- 

ences remained significant after a 21-month follow-up. Although the 

internals were regressing back to baseline levels, the externals had 

already returned to their baseline smoking rates. 

Dishman and Ickes (1981) administered the HLC to 66 adult males who 

were enrolled in physical activity programs. At the end of a 20-week 

period the subjects were classified as exercise adherers or drop-outs. 

Dishman found that adherers had scores more internal than drop-outs. It 

seems that the HLC scale is an effective predictive device for smoking 

reduction and exercise adherence. 

Health Value 

In order to be consistent with the theory behind the locus of control 

construct, health value should be taken into consideration when using the 

HLC scale. According to social learning theory, expectancies alone should 

predict behavior only in situations when the values of the possible out- 

comes are high. As a result, when one is considering the locus of control 

dimension, one must control the reinforcement value or systematically take 

it into account (Rotter, 1966). According to Kaplan and Cowles (1978), 

the failure to measure health value and its possible interaction with 

locus of control in the prediction of behavior has resulted in an unclear 

relationship between smoking behavior change and locus of control. As a 

result, health value should be included to clarify such relationships. 

Kaj^lan and Cowles (1978) found that individuals who held internally 

oriented locus of control beliefs and who valued health highly were most 
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successful in achieving and maintaining changes in their smoking behavior. 

Internally controlled subjects with a low health value had the second 

greatest reduction in cigarette consumption; however, their consumption 

increased steadily after treatment. Eventually, the high internal, low 

health value subjects returned to baseline levels of smoking. Conversely, 

the high internal, high health value subjects maintained a significantly 

lower level of cigarette consumption, 

Witt (1978) administered the HLC and a health value measure to 33 

patients who were to be discharged with a prescription for a major tran- 

quilizer. A pill count measurement of medication compliance was taken 

on all subjects 10-14 days after discharge. Only a main effect for health 

value was found. Individuals who placed high on health value were more 

compliant than low health value subjects. 

The results of these studies indicate the importance of including 

health value as a separate variable. It may account for a significant 

amount of variance, and it is necessary to maintain the soundness of the 

Internal-External locus of control concept. 

Present Study 

This study attempted to determine whether a program of aerobic 

exercise would significantly reduce smoking behavior. Previous research 

had suggested that aerobic exercise might be useful in treating cigarette 

addiction. However, the available studies were few in number and they 

provided conflicting results. The anecdotal studies indicated an inverse 

relationship between exercise and smoking, and these reports were congruent 

with the common-sensical notion that exercise and smoking are incompatible. 

Unfortunately, controlled studies were few and augmentation and clarifi- 

cation was considered appropriate. 
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The health locus of control measure was included in the study because 

previous research had raised the question of whether it was possible to 

predict success in smoking and/or exercise programs. Research had focused 

on using the locus of control construct for such a purpose. The HLC scale 

was specifically chosen because its focus was on the prediction of health- 

related behavior. Since exercise and smoking are health-related behaviors 

and previous research suggested that the HLC scale was able to predict 

such behavior, it was chosen as the predictive device. 

A health value measure was used in order to be consistent with the 

health locus of control construct. It was also used in order to help 

clarify the relationship between smoking behavior change and health locus 

of control. Previous studies using the HLC scale suggested that failure 

to include health value was serving to obscure the HLC - smoking relation- 

ship (Kaplan and Cowles, 1978). 

A self-monitoring control group was used. The choice of a self- 

monitoring group was made because it seemed more pragmatic to test exer- 

cise against a weak treatment rather than no treatment at all. Previous 

research had indicated that self-monitoring has a weak effect on smoking 

(Mcfall, 1970). As a result, it was chosen as the control group condi- 

tion. This choice allowed expectancy effects and placebo effects to be 

controlled. 

In order to increase the validity of the self-report measures, the 

"Bogus pipeline" technique was used (Jones and Sigall, 1971). This pro- 

cedure involves convincing the subjects that their self-report is objec- 

tively verifiable by some physiological measure. There is some evidence 

that this procedure can be used effectively in enhancing self-reported 

cigarette consumption (Evans, Hansen, Mittlemark, 1977). 
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Subjects were taken from two introductory psychology classes, from 

the general university population, and from the general population of 

Thunder Bay. University students were chosen for their availability; 

subjects from the general populace were taken simply to maximize the 

sample size. 

It was hypothesized that the subjects in the exercise group would 

decrease their smoking behavior by the greatest amount. It was also 

hypothesized that subjects with a high internal health locus of control 

and high health value scores would experience a greater reduction in 

cigarette consumption than externally controlled low health value subjects. 

They were also expected to be the most vigorous exercisers and to have 

the lowest drop-out rate. These expectations are due to the fact that 

internally controlled individuals believe that they have control over the 

state of their health. If they also value good health, their belief that 

they have control over it should motivate them to increase healthful be- 

haviors and decrease unhealthful behaviors. Conversely, individuals who 

do not value good health and believe that the state of their health is 

controlled by chance will be less inclined to take an active effort to 

change it. These individuals are expected to have the smallest reduction 

in smoking behavior and the highest drop-out rate. 

Any data derived from subjects dropping out of the study before a 

smoking baseline could be established was excluded from the data analysis. 

However, the drop-out rate was a dependent variable and was expected to 

be highest in the external locus of control group with a low health value. 
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METHOD 

Subjects 

Fifty subjects were recruited from an introductory psychology class 

as well as from the general university population, and the general popu- 

lation of Thunder Bay. The recruitment was done by placing an advertise- 

ment in the university student paper, and in a Thunder Bay weekly. The 

experimenter also recruited subjects directly from two introductory 

pscyhology classes. All cigarette smokers interested in exploring and/or 

modifying their smoking habit were invited to participate. The intro- 

ductory psychology students received credit towards their final mark if 

they were chosen to participate in the study. Both males and females 

were chosen. 

Of the fifty subjects recruited, 8 dropped out of the study before 

any baseline information could be established. These eight were excluded 

from the data analysis. The other 6 drop-outs were in the exercise group 

and dropped out after beginning training. The available data from these 

subjects was included in the data analysis. However, in order to increase 

the sample size these subjects were later replaced. This left 18 subjects 

in each group. There were 11 females in the control group, and 

12 females in the treatment group* 
Apparatus 

Establishing the subject*s health locus of control beliefs was done 

using the Health Locus of Control Scale (Wallston, 1976, see Appendix A). 

Health value was determined in a manner similar to Wallston (1976). 

Subjects were asked to rank order nine of Rokeach's (1974) terminal values 

with health included in the list (see Appendix B). The position of the 

health value in the list was the health value score. One was an 
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extremely high health value; 10 was an extremely low health value. 

Quantification of aerobic exercise was done using the aerobic point 

system (Cooper, 1976). The subjects chose their own aerobic program in 

consultation with the experimenter. They chose activities that interested 

them the most and they kept a record of the frequency and duration of 

such activities. They were then assigned the appropriate number of points 

as outlined in "The Aerobic Way" (Cooper, 1976). The Cooper point analysis 

of exercise intensity also provided a manipulation check for the exercise 

variable. 

These measures were completed approximately two weeks later for the 

subjects recruited to replace the 6 exercise group drop-outs. 

Procedure 

Subjects were randomly assigned to either the control or treatment 

group. The six replacement subjects were randomly chosen from nine who 

had applied to the program after the admittance deadline had passed. 

They were all contacted by phone and asked to attend one of the pre- 

arranged meetings. They were not told about the nature of the program 

until they attended the first session. 

At the first meeting subjects in both groups were asked to complete 

both the HLC scale and the health value measure. The control subjects 

were explained the rationale behind the smoking reduction effect of self- 

monitoring. In order to make this 'treatment' plausible, they were told 

that the act of having to do something in addition to simply taking a 

cigarette out of the package created a greater degree of awareness, and 

this awareness was sufficient to short circuit the habitual smoking 

pattern. 
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These subjects were instructed to monitor their cigarette consumption 

by attaching a small notebook to their packages, dividing the notebook 

into days and hours, and placing a checkmark in the appropriate time 

whenever they had a cigarette (see Appendix C). At the end of each day, 

the number of cigarettes were tallied and recorded in the notebook. 

The control subjects were also asked to monitor their activity levels 

by keeping a record of the frequency and duration (including times and 

distances) of any recreational aerobic activity (see Appendix 0). They 

were given a definition of aerobic activity and were told that the 

purpose of this procedure was to examine any possible relationships between 

smoking and physical activity. They were asked to report to the experi- 

menter once per week to discuss problems and concerns and to let the 

experimenter record their cigarette count. All subsequent meetings were 

on an individual basis and lasted approximately 15 minutes. The controls 

were told that another group in the experiment was purposely increasing 

their physical activity and this was to further explore the relationship 

between smoking and aerobic activity. 

During the first session, subjects in the treatment group were told 

that some evidence existed that a program of steadily increasing aerobic 

exercise would actually reduce one's smoking behavior. They were asked 

to monitor their exercise and smoking in the same manner as the control 

group. During a seven-day baseline period, they were asked to smoke and 

exercise as usual but not to attempt any radical changes in either type 

of behavior. At that time they gave the experimenter an idea of the 

type of aerobic activity or activities they might enjoy. 

During the second session, the experimenter completed the individual- 

ized exercise programs basing them on the subject's baseline level of 
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exercise (see Appendix E), Subjects were asked to follow the program 

as closely as possible but to report any discrepancies to the experimenter 

for an adjustment of aerobic point values. Subsequent meetings were on 

an individual basis. They were approximately 20 minutes in duration and 

occurred once every week. The content of these meetings consisted of 

program adjustments, alternative exercises, and general training advice. 

The experimenter was, in effect, a fitness consultant for the duration 

of the program. 

In the seventh week of the program the subjects were exposed to the 

Bogus Pipeline technique. All subjects were informed that in the final 

session an objective measure of cigarette consumption would be taken. 

They were told that in order to verify their self-report a saliva swab 

would be taken and analyzed for its nicotine content. They were told 

that this test was accurate to plus or minus three cigarettes. They were 

also told that this test was not done previously because the machine used 

for such an analysis had been out of order. This deception was done in 

the second last week because it was assumed that after seven weeks of 

monitoring the accuracy of such reports might become questionable. 

In the final session, after all data had been turned in and recorded, 

each subject was told that the machine used for the saliva analysis was 

again out of order. The subjects were readministered the HLC scale and 

the health value measure. At this time they were also administered the 

State-Trait Anxiety Inventory (STAI) and the Beck Depression Inventory (BDI) 

(see Appendix F). These tests were administered because previous research 

had indicated that both anxiety and depression are affected by exercise, 

and perceived anxiety reduction is one causa! factor in cigarette smoking. 
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Subjects were also debriefed in the final session. They were given 

the details of the experimenter's hypothesis and informed of the deception 

regarding the saliva test. Any questions were answered at that time and 

subjects were thanked for their participation. 

After the program, the experimenter had four pre-treatment measures 

and seven post-treatment measures. The HLC and HV scores were obtained 

both before and after treatment. An exercise score consisting of the 

number of aerobic points per week and a smoking score consisting of the 

number of cigarettes smoked per week were also obtained before and after 

treatment. Three additional measures, state anxiety, trait anxiety and 

depression, were collected at the post-test only. The pretest adminis- 

tration of these tests was avoided in order to minimize sensitization 

effects. 

For analysis purposes, subjects were categorized as either Internal 

or External depending on whether their HLC score was below or above the 

median of 33. Subjects were categorized as having a high or low health 

value depending on whether their scores were below or above the median 

of 3. 

RESULTS 

Six subjects dropped out during the exercise program. The pretest 

means for HLC scores, health value scores, exercise levels, and smoking 

levels for these subjects are presented in Table 1. T-tests comparing 

drop-outs with those subjects who remained in the study revealed a sig- 

nificant difference in baseline smoking levels, t(40) = 3.04, p.-.014. 

Subjects who dropped out of the exercise program smoked less at the pretest 
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TABLE 1 

BETWEEN-GROUP COMPARISON OF PRETEST MEANS 

Health Locus 
of Control 

Health Value 

Exercise 
(Cooper Points) 

Smoking 
(cigarettes/ 

Control 
(n=18) 

X s 

31.72 5.18 

4.05 .586 

.722 .411 

132.05 60.5 

Exercise 
(n=18) 

X s 

32.72 5.11 

3.44 .532 

7.0 14.82 

115.11 15.35 

1 Drop-i 
t^ _(n 

Value X 

.582 30.83 

.77 2.5 

1.78 2.5 

.58 65.83 

s Value 

3.9 .77 

1.87 1.46 

6.12 .44 

40.28 3.04* 

^significant at .05 

^comparing control and exercise groups 

2 
comparing drop-outs to the exercise groups 
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than subjects who remained in the program. No other significant dif- 

ferences were found for the drop-outs on any of the pretest measures. 

Comparisons of the exercise and control group on these pretest measures 

indicated no significant differences (see Table 1). 

The mean HLC score of the present sample (m = 32.22) is; significantly 

lower (z = 2*16, p < .05) than the normative sample of young college 

students (m = 34,49; s = 6.31). This indicates that the subjects in the 

present study are slightly more internally controlled than the subjects 

in the normative sample. 

As a manipulation check on the independent variable of exercise, a 

t-test was conducted on the post-test exercise score of the exercise and 

control group. There was a highly significant between-group difference 

in the number of aerobic points accrued, t(34) = 18.05, p < .001. This 

result indicates that the exercise group exercised at a much higher rate 

at the post-test than did the control group. Consequently, the treatment 

manipulation can be considered successful. 

A three-way ANOVA was conducted in order to evaluate the effect of 

exercise on post-test smoking behavior. The factors in this ANOVA in- 

cluded:- (a) treatment condition (exercise, control), (b) health locus of 

control (internal, external), and (c) health value (high, low). A main 

effect was found for exercise, F(l,31) =6.69, p = .015. Both health 

locus of control, F(l,18) = .461 and health value, F(l,14) = .041, yielded 

no significant main effects. No significant effect was found for any of 

the two-way interactions or the three-way interaction. T-tests comparing 

changes in smoking between pretest and post-test (see Table 2) indicated 

a significant change in the exercise group, but no change in the control 

group. Thus, it appears that the exercise group showed a significant 
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TABLE 2 

BETWEEN-6R0UP COMPARISON OF POST-TEST MEANS 

Exercise 
Mean s Mean 

Control 
s t 

Post Smoking 

Post HLC 

Post HV 

Post Exercise 

State Anxiety 

Trait Anxiety 

Depression 

70.22* 58.017 119.72 

30.20 5.493 30.06 

2.66 1.98 2.82 

28.27* 6.415 .333 

31.80 7.794 33.411 

32.40 6.390 36.8 

3.46 2.997 4.94 

66.343 2.38 .023 

5.994 .06 .950 

2.157 .21 .832 

1.414 18.05 .000 

6.838 .62 .542 

6.882 1.91 .066 

6.524 .84 .411 

*Significant (p< .05) change from pretest. 
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reduction in smoking behavior and this effect was independent of HLC or 

HV scores. In addition, an analysis of covariance was conducted using 

the pre-treatment smoking baseline as the covariate. This analysis 

yielded the same results as the ANOVA (see Appendix G). 

T-tests were performed on the data comparing the groups (exercise 

or control) on HLC changes from pretest to post-test. This analysis in- 

dicated no significant difference in the amount of change that occurred 

in each group’s HLC scores. However, there was a significant pre- to 

post-test change within the treatment group, t(14) = 3.08, p < .05, that 

did not occur within the control group, t(14) = .950. The significant 

change in the treatment group’s HLC score was in the internal direction 

and could reflect a change in attitude that resulted from successful 

self-modification. 

T-tests comparing the exercise and control groups' health value 

changes indicated no significant difference in health value changes from 

pretest to post-test, t(30) = .58. However, there was a significant 

pre-post change in health value within the exercise group, t(15) = 2.22, 

p < .05, and within the control group, t(17) = 2,45, p < .05. This may 

suggest that increasing the awareness of health-related behavior may 

increase the value one places on health. 

T-tests were done which compared the exercise and control group on 

post-test health value scores, post-test HLC scores, trait anxiety scores, 

state anxiety scores and depression scores. No signiftcant post-test 

between group differences were found for health value, t(30) =,21, p =,832, 

or health locus of control, t(28) = .06, p.= .950. Also, no significant 

post-test between group differences were found in depression scores, 

t(30) = .80, p = .411, or state anxiety scores, t(30) = 1.90, p = .542. 
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However, the difference in trait anxiety scores approached significance 

with the exercise group scoring lower than the controls, t(30) = 1.91, 

p = .066. This result is consistent with previous research citing exer- 

cise as a treatment for anxiety. It also provides some evidence that 

the exercise manipulation was having some effect. 

The above ANOVA used median splits which lose information. Several 

correlation matrices were formed in order to compensate for this loss 

and discover any trends in the data that were not found in the previous 

analyses. The first matrix correlated all pretest scores (see Table 3). 

There were no significant correlations in this matrix. The second matrix 

correlated all post-test scores (see Table 4). This matrix found a sig- 

nificant positive correlation between smoking and trait anxiety, and 

depression and trait anxiety. A significant negative correlation was 

found between post-smoking and post-exercise. These correlations serve 

to confirm previous analyses that determined that exercise had a signifi- 

cant effect on smoking and anxiety scores. The correlation between anxiety 

and depression is to be expected. The four change scores derived from 

previous analyses were correlated with each other and with the post-test 

measures. This matrix resulted in no additional information (see Appendix 

H). 

DISCUSSION 

The primary hypothesis of this study, that aerobic exercise would 

reduce smoking behavior, was supported. The group that engaged in a 

steadily increasing program of aerobic exercise did significantly decrease 

their smoking when compared to a self-monitoring control group. 
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TABLE 3 

PRETEST CORRELATION MATRIX 

Exercise HLC HV 

Smoke 

Exercise 

HLC 

-.245 
p = .149 

-.07 
p = .473 

.043 
p = .802 

-.084 
p = .623 

.093 
p - .588 

.054 
p = .752 

TABLE 4 

POST-TEST CORRELATION MATRIX 

HV HLC Exercise Stanx Tranx Pep 

Smoke 

HV 

HLC 

Exercise 

Stanx 

Tranx 

.3732 -.003 -.159 -.141 - 380 .254 -.UUJ 
p = .384 p = .456 p = ,022 p = .160 p = .034 p = .985 

.188 .180 
= .323 

.008 -.003 -.089 .uuo . _ 
p = .985 p = .625 p = .965 p = .451 p 

-.097 .200 -.380 .117 
p = .610 p = .287 p = .038 p = .535 

-.091 - 348 -.151 
p = .617 p = .051 p = .407 

.627 .188 
p = .000 p = .301 

.339 
p = .058 
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The secondary hypothesis of this study was not supported. The 

Health Locus of Control scale and health value scores were not able to 

predict success in this program. They were unable to predict reductions 

in smoking behavior or exercise adherence and intensity. 

The moderately small sample size in this study can be viewed both 

positively and negatively. The main effect of exercise on smoking is 

highly significant in spite of the small sample. This suggests that the 

effect is strong enough to be of practical significance. It appears that 

exercise may be a valuable adjunct to other treatments. Adjunct is used 

because, due to the health risk, complete abstinence is the ideal goal 

and previous research has indicated that exercise, by itself, does not 

produce abstinence. There certainly are exceptions to this contention. 

Indeed, two treatment subjects quit smoking altogether, but the majority 

only reduced their cigarette consumption. 

Unfortunately, the failure of the HLC scale to predict exercise 

adherence and smoking reduction may be a result of the small sample size. 

Studies using locus of control measures often use larger samples 

to achieve significant results. The sample of the present study may 

simply not be large enough to detect small effects. 

An important issue in a study of this nature is the accuracy of 

the self-report measures, both of the reported smoking and reported exer- 

cise. The validity of the smoking self-report was enhanced by the con- 

tinuous tallying of cigarettes (rather than daily estimations of con- 

sumption) and the use of the Bogus Pipeline technique. Both of these 

procedures have been suggested as methods of enhancing the accuracy of 

self-report measures (Craighead, Kazdin, and Mahoney, 1981; Evans, Hasen, 

and Mittlemark, 1977). Their use suggests a reasonably valid self-report 
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measure. 

The question of the accuracy of self- reported exercise is less 

effectively answered. Since no physiological measures were taken, 

changes in fitness levels cannot be used to enhance the validity of the 

exercise reports. However, an anecdotal report does give some support 

to the exercise self-report. Only three subjects in the treatment group 

reported that they adhered exactly to the exercise program provided 

by the experimenter. All others reported weekly adjustments according 

to weather, over-exertion, or inclination. A faking good response set 

would preclude these adjustments, and a faking bad response set seems 

unlikely given the rapport developed by the weekly interactions with the 

experimenter. Of the three subjects that did adhere exactly to the 

program, they often asked for advice on auxiliary exercises (weight 

training ajid calisthenics) and proper dress (training shoes, etc,). 

These subjects appeared to be the three dedicated exercisers that one 

might expect in a group of this nature. It did appear as is the self- 

reported exercise was reasonably accurate. 

With any study of this type the problem of expectancy effects should 

be considered. The reduced smoking of the exercise group could be attri- 

buted to expectancy effects if not for one fact: the control group also 

had the expectancy that they were going to reduce their smoking behavior. 

The subjects in the control group were told that self-monitoring in the 

prescribed manner was an effective treatment for smoking and that they 

would reduce their smoking as the program progressed. As a result, 

any reduction due to expectancies would be reflected in the control 

group. Unfortunately, there is the problem of differential expectancies. 

If the subjects in the exercise group had expectancies to change that 
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^ much greater than the control group, this might account for some of the 

treatment effect. This problem is certainly inherent in the study, but 

it is at least moderated by the use of a control group that also expected 

to change. 

Drop-outs in this study were divided into those who dropped out 

before the completion of a smoking behavior and those who dropped out 

after the treatment began. The overall drop-out rate was 28%. When 

excluding those subjects who dropped out before a smoking baseline was 

established, the drop-out rate decreased to 14%. The significantly lower 

pre-treatment smoking baseline of the drop-outs might be explained by 

suggesting that those subjects who smoked less came to the decision that 

their smoking was not a problem for them. In fact, one subject gave this 

as a reason for dropping out of the program. However, two out of the six 

drop-outs smoked at levels comparable to the mean of the exercise group, 

and there were subjects in both the exercise and control group who smoked 

at moderately low levels and did not drop out of the study. Therefore, 

one cannot assume that a low pre-treatment baseline is indicative of low 

motivation. It is unlikely that the six drop-outs from the exercise 

program seriously contaminated the results. The main concern with the 

drop-outs involves "differential attrition". If the less-motivated 

smokers dropped out of the exercise group and remained in the control 

group, then the results might be attributed to the predominance of highly 

motivated subjects in the exercise group. However, this does not appear 

to be a major problem in this study. More concern would be appropriate 

if the drop-outs had been heavier smokers than those who remained in the 

program. 

The results of this study are consistent with some of the previous 
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research (anecdotal and experimental) that suggests that aerobic exercise 

has an appreciable effect on alcoholism, obesity, and smoking behavior 

(Sinyor, 1982; Stalanos, Johnson, and Christ, 1978; Wildman et al., 1979). 

It runs contrary to some research that indicates aerobic exercise is 

ineffective in moderating smoking (Engs and Mulhall, 1981;, Taylor, 

Bus kirk and Remmington, 1973)* This discrepancy may be due to the nature 

of the exercise program used in these studies. The present study stressed 

enjoyable aerobic activities. The participants chose what aerobic activity 

they wanted to pursue from the many outlined in "The Aerobic Way" (Cooper, 

1976). The subjects were allowed to substitute activities for the ones 

chosen in their program as long as, they consulted the experimenter first, 

and kept a record of the frequency, duration and distances travelled. 

Presumably, the subjects found these activities enjoyable, and the in- 

centive to continue was pleasure, not stoicism. Another unique aspect 

of this program that may have contributed to the significant results was 

the frequency of exercise. In the latter stages of the program many 

subjects were exercising for at least four and often five thirty-minute 

sessions per week. This is in contrast to the tri-weekly exercised pre- 

scribed in other studies. Many subjects saw their smoking drop dramati- 

cally on the days they exercised. As a result the extended frequency 

gave them more smoking-free or reduced smoking days, resulting in a sig- 

nificant overall reduction. 

Unfortunately, this study lacks a follow-up. It is impossible to 

tell if the subjects continued to exercise and/or smoke at reduced levels. 

Given the results of previous research these subjects could be expected 

to regress to baseline levels of smoking. However, if these subjects 

continued to exercise at the level suggested in the eighth week of their 
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program, or if they continued to increase their aerobic activity, a 

sustained reduction in smoking behavior seems likely. Future research 

could address this question. 

One of the implications of these results is the possibility of 

using aerobic exercise as part of a holistic approach to cigarette addic- 

tion. This study indicates that there may be utility in adding aerobic 

exercise to the armamentarium of those involved in fighting cigarette 

addiction. Future research could focus on aerobic exercise as an adjunc- 

tive treatment used in combination with other behavioral treatments. 

Also, research using different exercise schedules might help determine 

if a particular pattern of exercise is more effective for treating cigar- 

ette addiction (i.e., focus exercise on times of the highest consumption). 

Finally, future research using the HLC scale or the I-E scale may be 

useful in a continuing attempt to identify those individuals who will 

benefit from an aerobic exercise program. 

This study yielded no unexpected findings. The significant negative 

correlation between exercise and trait anxiety supports previous research 

that exercise can be used to treat anxiety (Morgan, 1979). The signifi- 

cant positive correlation between trait anxiety and smoking supports the 

notion that smoking and anxiety reduction are related (Tompkins, 1966). 

In combination these findings raise some interesting implications. If 

exercise has anxiety^reducing properties, then smokers who smoke to 

relieve anxiety may be able to achieve that goal through exercise rather 

than smoking. Tomkins (1966) suggests that teaching alternative ways of 

reducing negative effect may help reduce smoking in individuals who smoke 

for that purpose. Unfortunately, there is conflicting data in this area. 

Beaver, Brown, and Lichenstien (1981) randomly assigned high and low 
r 
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nations for smoking may not be congruent with smoking behavior 

(Adesso and Glad, 1978). Indeed, the relationship between anxiety, 

exerciser and smoking is quite complex^and requires further study. 

The present study did serve to give some confirmation that anxiety 

and exercise are negatively related, and that smoking and exercise are 

also negatively related. However, inferences regarding the mechanism 

by which exercise affects smoking are impossible to make given the 

results of this study. The sorting out of this relationship can 

be the focus of future research. 

CONCLUSION 

This study found that: (a) aerobic exercise reduced cigarette 

consumption significantly more than self-monitoring, and (b) the 

HLC scale did not have utility in predicting exercise adherence 

or smoking reduction. Secondary findings were that exercise and 

trait anxiety were inversely related and that smoking and trait 

anxiety are positively'correlated", r • ; 

These resutls are consistent with some previous research that 

found exercise to be useful in the treatment of alcohol addiction, 

obesity, and cigarette smoking. These results are inconsistent 

with previous research that found the HLC scale to be useful in 

the prediction of health-related behavior, but this inconsistency 

may be a result of a small sample. 

The significant correlations in this study are consistent with 

previous research investigating the relationship between anxiety and 

smoking, and anxiety and exercise. These correlations may also 

represent the underlying mechanism by which exercise helps reduce 

smoking. 
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The present study has some limitations that should he 

addressed in future research. First, objective measures of both 

fitness level and nicotine consumption would be beneficial. 

Also, a longer baseline to ensure that exercise and smoking 

behavior have stabalized would be useful. Finally, it should 

be recognized that the results were obtained with subjects who 

volunteered because they wanted to modify their smoking behavior* 

As a result, caution should be used in drawing inferences about 

the effects of exercise on smoking behavior in the general 

•population. 
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APPENDIX A 

Name:   

Age:  

S ex I    

Years Smoking: 

Rating Scale 

1 2 
Strongly Disagree 
Disagree 

345 
Slightly Slightly Agree 
Disagree Agree 

6 
Strongly 
Agree 

Responses 

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

2. Whenever I get sick it is because of some- (2)   
thing I*ve done or not done. 

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

4. No matter what I do, if I am going to get (4) 
sick I will get sick. 

5. Most people do not realize the extent to (5) 
which their illnesses are controlled by 
ac cid ental happ enings. 

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

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

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

9. People who never get sick are just (9) 
plain lucky. 

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

I am directly responsible for my health. (11) 11. 



, APPENDIX B 
Below you idll find a. list of ten values listed in alphabetical order. 

We would like you to arrange them in order of their importance to YOU, 

as guiding principles in YOUR life. 

Study the list carefully and pick out the one value which is 

the most important for you. Write the number "1” in the space to the 

left of the most important value. Then pick out the value which is 

second most important to you. Write the number "2" in the space to the 

left. Then continue in the same manner for the remaining values until 

you have included all the ranks from 1 to 10, Each value should have 

a different rank. 

We realize that some people find it difficult to distinguish 

the importance of some of :these values. Do the best you can, but please 

rank all 10 of them. The end result should truly show how YOU really 

feel. 

A COMFORTABLE LIFE (a prosperous life) 

AN EXCITINS LIFE (a stimulating, active life) 

A SENSE OF ACCOMPLISHMENT (lasting contribution) 

HIEEDOM (independence, free choice) 

HAPPI lESS (contentedness) 

HEALT I (physical and mental well-being) 

INNER HARMONY (freedom from inner conflict) 

PLEASURE (an enjoyable, leisurely life) 

SELF-RESPECT (self-esteem) 

SOCIAL RECOGNITION (respect, admiration) 
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APPENDIX F 
SELF-EVALUATION QUESTIONNAIRE 

Developed by Charles D. Spielberger 
in collaboration with 

R. L. Gorsuch, R. Lushene, P. R. Vagg, and G. A. Jacobs 

STAI Form Y-1 

Name        - .  —— Date S 

Age Sex: M  F  T 

DIRECTIONS: A number of statements which people have used to 
describe themselves are given below. Read each statement and then 
blacken in the appropriate circle to the right of the statement to indi- 
cate how you feel right now, that is, at this moment. There are no right 
or wrong answers. Do not spend too much time on any one statement 
but give the answer which seems to describe your present feelings best. 

1. I feel calm     . 

2. I feel secure      

• 3. I am tense   

4. I feel strained     

5. 1 feel at ease    

6. I feel upset   © ® © ® 

7. I am presently worrying over possible misfortunes   © © ® © 

8. I feel satisfied   © © © © 

9. I feel frightened     © ® © ® 

10. I feel comfortable   © © © © 

11. I feel self-confident   © © © © 

12. I feel nervous         © ® ® ® 

13. I am jittery    © ® © © 

14. I feel indecisive    © ® © © 

15. I am relaxed     © ® © © 

16. I feel content      © © @ © 

17. I am worried     © © © © 

18. I feel confused   © © © © 

19. I feel steady     © ® ® ® 

20. I feel pleasant      © © ® ® 

Consulting Psychologists Press 
577 College Avenue, Palo Alto, California 94306 

. © © 
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© ® © ® 

© © © © 

© © © © 

© © @ © 
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SELF-EVALUATION QUESTIONNAIRE 
STAI Form Y-2 

Name Date 

DIRECTIONS: A number of statements which people have used to 
describe themselves are given below. Read each statement and then ^ 
blacken in the appropriate circle to the right of the statement to in- 
dicate how you generally feel. There are no right or wrong answers. Do 
not spend too much time on any one statement but give the answer 
which seems to describe how you generally feel. 

21. I feel pleasant   

22. I feel nervous and restless   

23. I feel satisfied with myself   

24. I wish I could be as happy as others seem to be    

25. I feel like a failure    

26. I feel rested    

27. I am “calm, cool, and collected”   

28. I feel that difficulties are piling up so that I cannot overcome them 

29. I worry too much over something that really doesn’t matter . . 

30. I am happy        

31. I have disturbing thoughts    

32. I lack self-confidence   

33. I feel secure   

34. I make decisions easily    

35. I feel inadequate   

36. I am content      

37. Some unimportant thought runs through my mind and bothers me 

38. I take disappointments so keenly that I can’t put them out of my 

mind   

39. I am a steady person   ^  

40. I get in a state of tension or turmoil as I think over my recent concerns 

and interests      
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Copyright 1968, 1977 by Charles D. Spielberger. Reproduction oj this test or any portion thereof 
by any process without written permission of the Publisher is prohibited. 



APPENDIX' F - continued 

BECK INVENTORY 

Name. Dale. 

On this questionnaire are groups of statements. Please read each group of statements carefully. Then pick 
out the one statement in each group which best describes the way you have been feeling the PAST WEEK, 

INCLUDING TODAY! Circle the number beside the statement you picked. If several statements in the group 
seem to apply equally well, circle each one. Be sure to read all the statements in each group before 
making your choice. 

1 0 I do not feel sad. 
1 feel sad. 
I am sad all the time and I can't snap out of it. 
1 am so sad or unhappy that I can’t stand it. 

I am not particularly discouraged about the future. 
1 feel discouraged about the future. 
1 feel I have nothing to look forward to. 
1 feel that the future is hopeles.s and that things cannot 
improve. 

1 do not feel like a failure. 
1 feel 1 have failed more than the average person. 
As l,kx)k back on my life, all 1 can see is a lot of failures. 
1 feel 1 am a complete failure as a person. 

1 get as much satisfaction out of things as I used to. 
1 don’t enjoy things the way i used to. 
1 don’t get real satisfaction out of anything anymore, 
1 am dissatisfied or bored with everything. 

5 0 1 don’t feel particularly guilty, 
1 I feel guilty a good part of the time. 
2 1 feel quite guilty most of the time. 
?> 1 feel guilty all of the time. 

6 0 
1 
2 

* 3 

7 0 

1 don't feel I am being punished. 
I feel I may be punished. 
1 expect to be punished. 
I feel I am being punished. 

1 don’t feel disappointed in myself. 
I am disappointed in myself. 
1 am disgusted with myself. 
I hate myself. 

1 don’t feel I am any worse than anybody else. 
! am critical of myself for my weaknesses or mistakes. 
I blame myself all the time for my faults. 
I blame myself for everything bad that happens. 

9 0 I don’t have any thoughts of killing myself. 
1 I have thoughts of killing myself, but I would not carry 

them out. 
2 1 would like to kill myself. 
3 1 would kill myself if 1 had the chance. 

10 0 1 don’t cry any more than usual. 
1 1 cry more now than I used to. 
2 1 cry all the time now. 
3 I used to be able to cry, but now 1 can’t cry even though I 

want to. 

11 0 1 am no more irritated now than I ever am. 
1 I get annoyed or irritated more easily than I used to. 
2 1 feel irritated all the time now. 
3 I don’t get irritated at all by the things that used to irritate 

me. 

12 0 I have not lost interest in other people. 
1 I am less interested in other people than 1 used to be. 
2 I have lost most of my interest in other people. 
3 I have lost all of my interest in other people. 

13 0 1 make decisions about as well as I ever could. 
1 I put off making decisions more than I used to. 
2 I have greater difficulty in making decisions than before. 
3 I can’t make decisions at all anymore. 

14 0 I don’t feel I look any worse than I used to. 
1 I am worried that I am looking old or unattractive. 
2 I feel that there are permanent changes in my appearance 

that make me look unattractive. 
3 1 believe that I look ugly. 

15 0 1 can work about as well as before. 
1 It takes an extra effort to get started at doing something. 
2 I have to push myself very hard to do anything. 
3 I can’t do any work at all. 

16 0 I can sleep as well as usual. 
1 I don’t sleep as well as I used to. 
2 I wake up 1 -2 hours earlier than usual and find it hard to get 

back to sleep. 
3 I wake up several hours earlier than I used to and cannot get 

back to sleep. 

17 0 I don’t get more tired than usual. 
1 I get tired more easily than I used to. 
2 I get tired from doing almost anything. 
3 I am too tired to do anything. 

18 0 My appetite is no worse than usual. 
1 My appetite is not as good as it used to be. 
2 My appetite is much worse now. 
3 I have no appetite at all anymore. 

19 0 I haven’t lost much weight, if any, lately. 
1 I have lost more than 5 pounds. I am purposely trying to lose weight 
2 1 have lost more than 10 pounds, by eating less. Yes No    
3 1 have lost more than 15 pounds. 

20 0 I am no more worried about my health than usual. 
1 1 am worried about physical problems such as aches and 

pains; or upset stomach; or constipation. 
2 1 am very worried about physical problems and it’s hard to 

think of much else. 
3 I am so worried about my physical problems that 1 cannot 

think about anything else. 

21 0 I have not noticed any recent change in my interest in sex. 
1 I am less interested in sex than I used to be. 
2 I am much less interested in sex now. 
3 I have lost interest in sex completely. 

Reproduction without author’s express written consent is not permitted. Additional copies and/or permission to use this scale may be obtained 
from; CENTER FOR COGNITIVE THERAPY, Room 602, 133 South 36th Street, Philadelphia, PA 19104 
Cc)iy78, by Aaron T. Beck. M.D. 



APPENDIX G 

ANALYSIS OF VARIANCE ON POST-SMOKING 

Source of Variation Df Mean Square Significance of F 

HLC 
HV 
Group 
HLC HV 
HLC Group 
HV Group 
HLC HV Group 
Residual 

1 
1 
1 
1 
1 
1 
1 

28 

1312.685 
3256.271 

25574.906 
2726.123 
3250.646 

9.362 
12676.348 
3829.360 

.343 

.850 
6.679 
.712 
.849 
.002 

3.310 

.563 

.364 

.015 

.406 

.365 

.961 

.080 

ANALYSIS OF COVARIANCE OF POST-SMOKING USING 

PRE-SMOKING LEVEL AS THE COVARIATE 

Source of Variation Df Mean Square Significance of F 

Pretreatment Smoking 1 
HLC 1 
HV 1 
Group 1 
HLC HV 1 
HLC Group 1 
HV Group HLC 1 
Residual 27 

90746.875 49.813 
840.365 .461 
75.199 .041 

11553.527 6.342 
798.764 .438 
293.865 .161 
933.996 .513 
1821.744 

.000 

.503 

.841 

.018 

.513 

.691 

.480 



APPENDIX H 

Group 

Smoke 
Change 

HV Ch. 

CHANGE SCORE CORRELATION MATRIX 

Group Smoke Ch. HV Ch. HLC Ch. Exercise Ch. 

.383 
p = .021 

-.103 
p = .574 

.1450 
p = 444 

-.260 
p = .125 

-.1786 .2431 -.260 
p = .328 p = .116 p = .125 

.1468 
p = .439 

.209 
p = .250 

-.157 
p = .406 

Exercise Ch 


