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This investigation examined the effects of aerobic 

fitness and the Type A behavior pattern on cognitive 

functioning in the split-attention (dual task) paradigm. 

Sixty-four adults were classified as Type A or B by means of 

the Jenkins Activity Survey, and as Runner or Sedentary using 

self-reports of physical activity. Under challenging instruc-

tions, subjects performed a primary task (Raven Advanced 

Progressive Matrices) and secondary task (Backward Digit Span) 

alternatively under single and dual task conditions. 

There was a significant interaction between aerobic 

fitness and task condition such that Runners outperformed 

Sedentary subjects under dual, but not single, task conditions 

on the secondary task. No differences were found on the 

primary task. Backward Digit Span performance under dual, 

but not single, task conditions, was also found to be posi-

tively related to the subjects eating a low cholesterol diet 

and maintaining a healthy weight. Contrary to predictions, 

there were no significant effects of the Type A behavior 

pattern, either main or interaction, on any of the cognitive 

measures. Type A Runners exceeded Type B Runners in aerobic 



points, races per year, runs per week, Personal Record 

attempts, and level of dissatisfaction with performance. 

There were no differences in the tendency to run while 

injured, use of a stopwatch during training, or effort 

exerted in races. 

Overall, these findings suggest that an ability to 

perform under split-attention (dual task) conditions is 

positively related to aerobic fitness, a low-fat diet, and 

maintenance of a healthy weight. In addition, Type A Runners 

differ from B Runners in some, but not all, aspects related to 

theType A pattern, suggesting that aerobic exercise may 

modify to a limited extent the Type A behavior pattern. The 

failure to find A-B differences in attentional style consis-

tent with prior research (Matthews & Brunson, 1979) or 

interaction of type and exercise may reflect the nature of 

the sample and tasks in this particular investigation, 

compared with previous studies. 
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CHAPTER I 

THE EFFECTS OF THE TYPE A BEHAVIOR PATTERN AND AEROBIC 

EXERCISE ON THE ALLOCATION OF ATTENTION 

The Type A behavior pattern has been documented as being 

an independent risk factor in the development of coronary 

heart disease (CHD) (Rosenman, Brand, Jenkins, Friedman, 

Straus, & Wurm, 1975). One characteristic of Type As is 

their policy of attentional allocation, as they, under certain 

circumstances, tend to focus attention on what they perceive 

as central or important, actively inhibiting attention to 

peripheral, or secondary, stimuli or tasks {Matthews & 

Brunson, 1979). It has been speculated that such "attentional 

narrowing" may, in fact, contribute to the Type A risk of 

heart disease when physical symptoms are perceived as secon-

dary with resulting delays in the seeking of medical care 

(Matthews & Brunson, 1979). 

Aerobic exercise has been linked with improved cognitive 

as well as physiological functioning (El Naggar, 1982; Young, 

1979). In addition, exercise has been shown to modify both 

the psychological and physiological risk profiles of Type As 

(Blumenthal, Williams, Williams, & Wallace, 1980). Therefore, 

the focus of the current study is the attentional style and 

cognitive functioning associated with both aerobic exercise 

and the Type A behavior pattern, as well as the interaction 



between personality type and fitness. The following two 

sections will present, first, a brief review of the literature 

relating to the Type A behavior pattern, and secondly, that 

relating to changes associated with aerobic exercise. 

The Type A Behavior Pattern; Current Perspectives 

Friedman and Rosenman (1974) have defined the Type A 

personality pattern as follows: 

. . . an action-emotion complex that can be observed 

in any person who is aggressively involved in a chronic, 

incessant struggle to achieve more and more in less and 

less time, and if required to do so, against the opposing 

efforts of other things or persons. (p. 67) 

Generally, it has been characterized by excessive achievement 

striving (Glass, 1977; Matthews & Saal, 1978), time-urgency 

and impatience (Burnam, Pennebaker, & Glass, 1975; Glass, 

Snyder & Hollis, 1974), competitiveness (Glass, 1977; Van 

Egeren, Abelson, & Sniderman, 1983), and aggression when 

frustrated (Carver & Glass, 1978). In addition, Type As 

tend to exhibit loud, explosive speech patterns (Friedman, 

Brown, & Rosenman, 1969; Matthews, 1982), anger and hostility 

(MacDougall, Dembroski, Dimsdale, & Hackett, 1985; Williams, 

Haney, Lee, Kong, Blumenthal, & Whalen, 1980) , and increased 

physiological lability, particularly increased systolic blood 

pressure, under sufficiently challenging circumstances 

(Goldband, 1980; Houston, 1983; Lane, White, & Williams, 1984), 



In addition to the above major, or "core" characteristics, 

research has also shown that Type As tend to deny, project, 

and suppress unpleasant feelings and bodily symptoms, parti-

cularly during task performance (Carver, Goleman, & Glass, 

1976; Pittner & Houston, 1980; Weidner & Matthews, 1978), and 

focus attention on central stimuli while inhibiting attention 

to peripheral cues (Matthews & Brunson, 1979). Others have 

found Type As to be more serious-minded (Svebak & Apter, 1984), 

to believe self-worth to be a function of accomplishment 

(Burke & Deszca, 198 4), to make more internal attributions 

for failure (Musante, MacDougall, & Dembroski, 1984), and 

to seek greater degrees of challenge (Ortega & Pipal, 1984) 

than Type Bs. Finally, research indicates that Type As are 

more self-involved than Bs (Scherwitz, Berton, & Leventhal, 

1978) and are more self-serving in their attributions for 

positive and negative outcomes (Strube, 1985). 

There are several limitations involved in the current 

Type A research. First, different instruments are used to 

measure the Type A pattern, often leading to ambiguous 

results as they appear to measure different aspects of the 

pattern (Byrne, Rosenman, Schiller, & Chesney, 1985; 

Matthews, 1982). For example, the Structured Interview is 

generally viewed as a more effective tool in the measurement 

of A-B differences in physiological reactivity, while the 

Jenkins Activity Survey (JAS), used in the current study, is 

better for assessing preference for a rapid living pace and 



competitive achievement striving (Contrada, Wright, & Glass, 

1985; Matthews, 1982). Secondly, current measures produce 

many "false positives," since it has been estimated (Razin, 

1982) that 50 to 70 percent of asymptomatic, yet at-risk, 

males would be classified as Type A,-although only one percent of 

Type As actually develop heart disease per year (Rosenman et 

al. , 1975). Thirdly, subject pools are cften heterogeneous 

on many variables and selection and exclusion criteria are 

often not provided. Finally, most research reflects the lack 

of a clear theoretical base, leading to difficulties in con-

ceptualization (Bass, 1984; Matthews, 1982) . 

Cognitive Characteristics of the Type A Behavior Pattern. 

As previously mentioned, recent research indicates that 

Type As tend to be characterized by their policies of 

attentional allocation (Matthews & Brunson, 1979), and some 

investigators (Humphries, Carver, & Neumann, 1983) have 

suggested that this attentional style may, in fact, underlie 

or relate to A-B differences in behavioral and physiological 

responsivity. This particular line of investigation was 

sparked by a series of studies which found that Type As, 

compared to Bs, suppress fatigue (Carver et al., 1976), ignore 

unwanted noise (Glass, 1977), and fail to report bodily 

symptoms (Weidner & Matthews, 1978) while engaged in task 

performance. 

The initial study which specifically investigated atten-

tional allocation tendencies in Type As versus Type Bs, and 



which provided the impetus for the current research, was done 

by Matthews and Brunson (1979), in a series of three related 

experiments. In the first, JAS-assessed male and female 

undergraduates performed dual tasks, under challenging 

conditions. Relative to Bs, Type As performed poorer on the 

instruction-assigned secondary task, a reaction time test, 

but showed superior performance on the instruction-assigned 

primary task, the Stroop Color Naming Test (Stroop, 1935). 

In Experiments 2 and 3, subjects performed the Stroop test 

in the presence or absence of distracting sounds, also under 

challenging conditions. Consistent with the idea that Type 

As actively inhibit attention to task-irrelevant peripheral 

events, As performed better with a distractor than without 

and better than Bs with a distractor. These three experiments 

lend support to the notion that Type As focus attention on 

central stimuli, attending less to peripheral cues than Bs 

and, in fact, actively inhibit attention to distractions which 

may hinder performance on the primary task. 

Additional research in this area, although limited, 

generally supports Matthews and Brunson (1979). Gilden 

(1982), in an investigation of behavioral and physiological 

A-B differences in attentional style, found that Type Bs 

tend to allocate attention to a secondary task to a greater 

extent than As, although these differences were exhibited 

only under Structured Interview-assessment, not under JAS-

assessment. Additionally, Humphries and her colleagues 



(1983) extended this line of research to the development of 

categories. Under conditions of moderate and high levels of 

challenge, using JAS-assessed undergraduates, Type As, com-

pared to Bs, were more attentive to frequently occurring 

attributes in the development of categories and less attentive 

to rarely occurring attributes, resulting in the generation of 

categories by As with fairly restrictive definitions. The 

authors conclude that these results are consistent with 

previous research, in that As tend to focus on centrally 

important and stereotypical stimuli, inhibiting attention to 

more peripheral and novel events and cues. Thus, Type As may 

focus attention and effort on what is deemed by convention or 

instruction as important, suppressing attention to what is 

novel or surprising because it is peripheral, distracting, or 

unimportant. 

This particular finding also appears to depend somewhat 

on the circumstances. For example, Stern, Harris, and 

Elverum (1981) found that Type As suppress attention to 

fatigue symptoms only when these are not the object of focus, 

but when made the object of focus (the central cue), As 

reported more fatigue-related symptoms. In addition, Type A 

women are found to report a greater number of symptoms than 

Type Bs when asked about typical menstruation patterns, but 

reported fewer symptoms than Bs during actual menstruation 

(Matthews & Carra, 1982). Others (Carmody, Hollis, Matarazza, 

Fey, & Connor, 1984) have found that, when performance was not 



at issue and in a non-laboratory setting, Type As, in fact, 

reported more naturally occurring physical and psychological 

symtpoms than Type Bs. They also found that the perceptions, 

or self-attributions, of a sample of Type A adults did not 

coincide with previous research findings—Type As perceived 

themselves to possess a broad attentional style and able to 

process a high volume of information at once. It is possible 

that the Type A tendency to respond to challenge confounded 

the results on these self-report measures. It is also 

possible that the reported A-B differences in attentional 

style vary according to the setting, composition of the sample, 

or the nature of the task. 

There are several implications which may result from this 

particular attentional style associated with the Type A 

behavior pattern. In the first place, failure to attend to 

bodily cues and symptoms may lead the individual to delay the 

seeking of medical care, to fail to recognize prodromal signs 

of heart disease or other serious illness, and to neglect 

opportunities to alter his or her lifestyle toward more 

healthful behaviors (Matthews & Brunson, 1979). Such a 

failure to "listen to your body" could lead to an exacerbation 

of symptoms with increased risk of morbidity and mortality 

(Carver et al., 1976; Matthews & Brunson, 1979), and may 

represent an intervening link in the association between 

Type A and coronary heart disease. 
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Secondly, it has been observed by Williams (cited in 

Matthews & Brunson, 1979) that individuals who are both 

hyperalert and have considerable ability to focus their 

attention also show correlated increases in sympathetic 

activation. To the extent that such autonomic hyper-

activity is a precursor to cardiovascular decline, these 

information processing aspects of the Type A behavior 

pattern may play a particularly pathogenic role in the 

development of coronary heart disease (Humphries et al., 

1983) . 

Thirdly, this "attentional narrowing" on the part of 

Type As may result in less accurate and more restrictive 

perceptions (Humphries et al., 1983) regarding environmental 

events, other people, and themselves, as they have, in fact, 

been found to use an automatic, mindless decision style 

(Strube, 1985) and exhibit decreased appraisal accuracy 

under increased stress, compared to Bs (Pearson, 1983). 

Misperceptions regarding themselves may result as As tend 

to selectively "filter out" negative personality feedback 

when self-esteem is threatened (Edwards, 1985). An extension 

of this is reflected in the Type A tendency toward self-

involvement (Scherwitz et al., 197 8), as they focus on 

themselves as the centrally important stimuli, with decreased 

attention to and interest in others, often leading to inter-

personal difficulties. The Type A tendency to become 

aggressive when frustrated (Carver & Glass, 1978) may be 



similarly related to attentional style, as As, in challenging 

situations, tend to focus more exclusively than Bs on the 

centrally important task, thus exhibiting a more intense 

reaction when frustrated or subject to distraction. 

A fourth implication deriving from the Type A pattern 

of attentional allocation is reflected in the tendency to 

focus almost exclusively on areas in which they can excel, 

often to the detriment of other facets of their lives. 

For example, Ditto (1982) found that Type A college students 

spent more time in class and in studying and less time 

socializing than Type Bs, although course loads were equal. 

Howell (1984), in a study of runners preparing for a marathon, 

found that the more Type A the runner, the less time he or she 

spent in sedentary or leisure activities and the more time 

spent in aerobic activities. This focus on achievement-

oriented activities may, therefore, render the Type A 

individual a less well-rounded or balanced personality than 

his or her Type B counterpart and, thus, more vulnerable in 

the event of failure. 

Aerobic Exercise 

According to Cooper (1968), aerobic exercise is that 

exercise which improves oxygen uptake, conditions the heart 

and lungs, and includes walking, running, bicycling, swimming, 

and cross—country skiing, although running is the quickest 

and most beneficial form of aerobic exercise. He has formu-

lated a point system based on the type of exercise, duration, 
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and effort expended and specifies, based on continued research, 

the number of points needed by sex and age to achieve and main-

tain a satisfactory level of fitness. It is at this point that 

the exercise produces the beneficial physiological changes 

referred to as the "training effect." This involves improved 

cardiovascular efficiency, which results in a lowered blood 

pressure, lowered resting pulse rate, and a more efficient 

heart with greater pumping capacity (Cooper, 1982a; Karvonen, 

1982 ; Wood, 1980). In addition, aerobic exercise has been 

shown to lead to a decreased risk of heart attack (Cooper, 

1982a; Paffenbarger, Hale, Brand, & Hyde, 1977), an increased 

probability of surviving one should it occur (Paffenbarger, 

Wing, & Hyde, 1978), a decrease in the more harmful LDL 

cholesterol (Cooper, 1982a; Wood, 1980) as well as a more 

adaptive reactivity profile to stressors (Cantor, Zillman,& 

Day, 1978; Sinyor, Schwartz, Peronnet, Brisson, & Seraganian, 

1983). 

Physical fitness has also been linked to improved self-

esteem, self-assurance, and self-sufficiency (Collingwood, 

1972; Gary & Guthrie, 1972; Hanson & Nedde, 1974; Hartung & 

Farge, 1977; Jasnoski & Holmes, 1981), in addition to enhanced 

emotional stability and well-being (Ismail & Trachtman, 1973; 

Jasnoski & Holmes, 1981; Young & Ismail, 1976). Investigators 

have also found reductions in anxiety and tension following 

chronic exercise (Blumenthal, Williams, Needels, & Wallace, 

1982; de Vries, 1981; Folkins, 1976; Jasnoski & Holmes, 1981) 
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as well as in depression (Brown, Ramirez, & Taub, 1978; 

Lichtman & Poser, 1983). in fact, Lobstein, Mosbacher, and 

Ismail (1983) found depression to be a powerful discriminator 

between sedentary and active males. 

Cognitive correlates of aerobic exercise. While many 

investigators (El Naggar, 1982; Powell & Pohndorf, 1971; Young, 

1979) have reported improvements in cognitive functioning 

associated with aerobic exercise, some have found more 

ambiguous and contradictory results (Barry, Steinmetz, Page, 

& Rodahl, 1966; Tomporowski & Ellis, 1984). Reasons for this 

discrepancy include the wide variety of instruments that has 

been used to measure cognitive performance, the frequent lack 

of control for the effects of social participation (Jasnoski, 

Holmes, Solomon, & Aguiar, 1981), achievement, and expectations 

(Dienstbier, Crabbe, Johnson, Thorland, Jorgensen, Sadar, & 

LaVelle, 1981), a lack of documentation of fitness effects 

(Folkins & Sime, 1981), and the use of widely divergent groups 

of subjects, making comparisons difficult. With these limita-

tions in mind, the following areas will be examined: mental 

functioning during and after exertion, physical fitness and 

cognitive performance in normal adults, and physical fitness 

and cognitive performance in clinical populations. 

Davey (1973) demonstrated an inverted U-shaped relation-

ship to exist between physical exertion and short-term memory 

and suggested that acute submaximal phsyical exertion 

influences mental performance by raising the level of arousal. 
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Comparing a physically fit to an unfit group, Sjoberg (1980) 

found that, following physical work, mental performance 

proved to be significantly better in the fit group, as 

measured by a high information load task, a paired associate 

learning task, and a multiplication task with high demands on 

concentration and short-term memory. Similar results were 

also found by Stockfelt (cited in El Naggar, 1982) and by 

Weingarten and Alexander (1970). On the other hand, Gutin 

(1966) found no training effect for performance on mental 

tasks after physical exertion, as measured by the Verbal 

Comprehension, Visual Pursuit, Verbal Reasoning and 

Symbolic Reasoning tests from the Employee Aptitude Survey 

(Technical Report, 1963), although no fitness effects were 

documented as in the Sjoberg study. 

Among normal adults, regular, chronic exercise has 

been shown to improve mental functioning at all age levels 

on measures of fluid intelligence (Horn & Cattell, 1966). 

A group of young males was found to be superior to a control 

group, following participation in a seven week fitness pro-

gram, in performance on the Raven Progressive Matrices 

test (Weingarten, 1973), considered one measure of fluid 

intelligence. Powell and Pohndorf (1971) reported male 

runners, ages 34-75, to be superior to a sedentary group on 

the "Culture Fair" intelligence test (Handbook, 1959), 

which the authors claim to also be a good measure of fluid 

intelligence. In addition, improved physical fitness was 
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found to correlate positively with higher fluid intelligence 

scores, while elevated blood pressure was usually associated 

with lower fluid intelligence scores, a finding particularly 

relevant to the current investigation involving the Type A 

personality. Finally, in a study of adult men, ages 24 to 

68, Elsayed, Ismail, and Young (1980) found a high-fit group, 

regardless of age, to score higher in fluid intelligence 

(measured by the Culture Fair test) than a low-fit group, 

while there were no differences in crystallized intelligence 

(measured by the Cattell Sixteen Personality Factor Question-

nair, Factor B). 

Various studies have also shown improvement among normal 

adults measured by other indices of cognitive functioning. 

B°th Arnett (1968) and Hart and Shay (1964) reported physical 

fitness to be related to academic achievement (measured by 

the Scholastic Aptitude Test and grade point average) in 

college students. In a study involving males, ages 24 to 

68, El Naggar (1982) found improvement in performance on 

successive and simultaneous cognitive processing measures, 

following a four-month fitness program. in this study, 

successive processing was measured by Successive Numbers Test, 

Digit Span, Trail Making A, and Trail Making B. On the other 

hand, simultaneous cognitive processing refers to the grouping 

into integrated wholes of separate elements and was measured 

by the Space Relations Test (taken from the Differential 

Aptitude Tests) and portions of the Culture Fair test. In 
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addition, he found personality changes, involving measures of 

emotional stability, to be dependent on physiological and 

cognitive processing changes, and the combined physiological, 

cognitive, and personality measures to be powerful in discri-

minating between physically active and inactive individuals. 

Among older normal adults, research has shown that older 

females (mean age of 65) who were physically active demon-

strated greater recall of tasks and enhanced retention with 

high contextual interference compared to physically inactive 

females (Del Rey, 1982). in addition, Young (1979) found 

that, regardless of age or sex, subjects participating in a 

10 week exercise program exhibited improvements in perceptual 

psychomotor intelligence, neuropsychological function, psycho-

motor speed, and associate learning. Comparing physically fit 

elderly males with non-fit elderly males in their 60s and 70s, 

Ohlsson (1976) found the fit group to outperform the 

nonfit group on tests involving attention, reaction time, 

categorization, backward counting, and sorting. in a review 

of the literature, Spirduso (1980) concluded that there was 

at least indirect evidence for the relationship between 

physical fitness and an increase in psychomotor speed in the 

elderly. On the other hand, using only 13 elderly (mean age 

71) male and female subjects, Barry and his associates (1966) 

found no significant changes on tests of cognition, including 

the Raven test, a short-term retention task, simple addition, 

and an ambiguous stimuli test, for an exercise group, 
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following a three month conditioning program. However, due 

to the small sample, no conclusions seem warranted. 

The research involving two different clinical popula-

tions the mentally retarded and geriatric mental patients 

will be briefly reviewed. Oliver (1985) reports significant 

improvement in IQ scores of young mildly retarded boys 

following a progressive physical conditioning program," 

while Brown (1977) found a similar improvement in young 

trainable mentally retarded boys following a "strength 

training program." However, Tomporowski and Ellis (1984) 

found no changes in IQ level following a seven—month 

aerobic exercise program for adult mentally retarded male 

and female subjects, ranging from the profound to moderately 

retarded. They suggest that prior studies with positive 

results failed to control for the effects of staff attention, 

as they did with an attention-control group, although differ-

ences in results could also reflect differences in age and 

level of retardation. 

Although limited, findings regarding geriatric mental 

patients are somewhat more conclusive. in a study of male 

(mean age of 66), and female (mean age of 72) patients, 

Powell (1974) found that an exercise group showed significant 

improvements, following a 12-week program, compared to a 

social therapy and control group, on the Raven Progressive 

Matrices Test and the Wechsler Memory Scale, although no 

improvements were found on the Memory-for-Designs Test. in 
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a similar study, with only male geriatric mental patients, 

Stamford, Hambacher, and Fallica (1974) report improved 

performances on the Information subtest of the Wechsler 

Adult Intelligence Scale and a current events questionnaire 

for an exercise group compared to a social interaction 

group, following a 12 week exercise program. However, no 

significant changes were found on the Digit Span subtest 

of the WAIS. 

In summary, the research to date is most consistent 

concerning cognitive changes associated with physical 

fitness in the areas of psychomotor tasks (Spirduso, 1980; 

Young, 197 9) and fluid intelligence (El Naggar, 1982; 

Elsayed et al., 1980; Powell, 1974; Powell & Pohndorf, 

1971; Young, 1979), while somewhat more contradictory in 

the area of memory (Barry et al., 1966; Del Rey, 1982; 

Powell, 1974; Stamford et al., 1974; Young, 1979). in 

addition, current evidence appears to indicate that aerobic 

fitness training improves mental functioning during and 

after physical stress, especially when fitness effects are 

actually documented. Furthermore, fitness programs among 

geriatric mental patients have fairly consistently been 

associated with improved cognitive functioning, while the 

results of aerobic exercise on cognitive performance among 

the mentally retarded as well as adults of all ages are 

more contradictory at this point. 
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Theoretical Issues. No general coherent theory has as 

yet been put forth to account for improvements in cognitive 

functioning associated with aerobic exercise, although 

various theoretical speculations have been offered. The 

relationship between general physical fitness and organic 

fitness of the brain has been assumed to exist, although the 

physiological mechanisms underlying this relationship have 

not been fully understood. One such assumption deals with 

a n organismic viow of mind and body, OIT th© idea that a 

healthy body is a healthy mind (Folkins & Sime, 1981). 

Others argue that changes in cognitive functioning occur 

due to enhanced cerebral circulation, which in turn leads to 

an increase in brain oxidative capacity (Spirduso, 1980) as 

well as an increase in the availability of circulating 

glucose as a nutrient to the brain (Young, 1979). Spirduso 

suggests that future research may reveal that certain of the 

adaptation effects of chronic exercise will include "optimum 

levels and turnover rate of catecholamines, efficient 

functioning of monaminergic neurons, and an optimum blanace 

between transmitter systems that regulate brain function" 

(p. 862). Powell (1974) speculates that exercise may have 

a stimulating effect upon numerous brain centers due to 

afferent stimulation from gross muscular movement, particu-

larly that emanating from proprioceptive feedback. He 

suggests that the involvement of the entire brain in exercise 

may be a factor facilitating enhanced cognitive functioning. 



18 

Statement of the Problem 

Previous sections have documented the association between 

aerobic exercise and improved cognitive functioning, parti-

cularly in the areas of fluid intelligence (El Naggar, 1982; 

Powell & Pohndorf, 1971) and psychomotor tasks (Spirduso, 

1980; Young, 1979) with the use of a variety of measures. 

However, none to date have employed the dual-task paradigm, 

which has received increased interest recently as a poten-

tially more accurate indicator of a general intellectual 

factor, or "g" (Stankov, 1983). Stankov argues that there 

is a relationship between attentional ability and intelligence, 

and that the dual task paradigm may more accurately reflect 

general intelligence, or Spearman's "g," than the single task 

paradigm. 

Intelligence has been correlated with different types of 

attentional processes, including search and sustained atten-

tion, although divided attention, involving dual or competing 

tasks, has shown the highest correlations (Stankov, 1983). 

Under this condition, performance typically suffers in . 

comparison to performance under single task conditions. 

Stankov suggests that the dual task may be particularly 

useful in testing individuals in the average to high range 

of intellectual ability, which is especially relevant to the 

current study, as will be shown in later sections. 

Stankov (1983) discusses the relationship between divided 

attention and intelligence in terms of the concepts of 
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attentional resources (Kahneman, 1973) and working memory 

(Baddeley & Hitch, 1974) in which individual differences in 

processing efficiency or processing capacity may arise. 

Working memory is conceptualized in terms of both active 

and passive components, with dual tasks, according to Stankov, 

imposing great demands on both components. The current study 

was, therefore, concerned with those differences in cognitive 

functioning between the physically fit and those with an 

essentially sedentary lifestyle in a divided attention 

situation. This was examined using the dual task procedure 

set forth by Paulman and Kennelly (1984), in which subjects 

alternately performed the primary task (Raven Advanced 

Progressive Matrices) and the secondary task (Backward Digit 

Span) under single and dual task conditions. On one-half 

of the Raven problems, subjects were required to retain in 

memory a six-digit number, which they were asked to repeat 

in reverse order upon completion of the problem, while on the 

other half of the Raven problems, the Backward Digit Span 

repetition was completed prior to presentation of the problem. 

It was anticipated that this procedure would be both chal-

lenging and moderately difficult, in order to allow A-B 

differences to emerge (Contrada, Wright, & Glass, 1984; 

Houston, 1983). 

In addition, this study was also concerned with the 

possible effects of exercise on the attentional style of the 

Type A personality. This portion of the current investigation 
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was thus an attempt to replicate the findings of Matthews and 

Brunson (1979) with the addition of aerobic exercise as a 

moderator variable and the use of different primary and 

secondary tasks in the dual task paradigm. Although both 

studies tested subjects individually and under challenging 

conditions, there are important differences. In the first 

place, Matthews and Brunson used college undergraduates, 

while the present investigation used employed adults, ages 

25 to 46. Secondly, although in both studies subjects 

were JAS-assessed, a median split was used to determine 

Type by Matthews and Brunson, while extreme scores (30th and 

70th percentiles), were used in the current study. Thirdly, 

although a dual-task paradigm was utilized in both investiga-

tions, the nature of the tasks was different, particularly 

the secondary task. Matthews and Brunson used a simple 

reaction time task, while the current study employed a 

Backward Digit Span task, a task requiring more active, 

effortful processing, and presumably, more cognitively 

challenging, 

The addition of exercise, or fitness, as a moderator 

variable is supported by several recent studies which examined 

the effects of exercise on the Type A personality. First, 

Jasnoski and Holmes (1981) found that, following a 15 week 

aerobic training program, undergraduate females exhibited 

fewer behaviors characteristic of the Type A personality. 

Similarly, following a 10 week conditioning program, 
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Blumenthal, Williams, Williams, and Wallace (1980) report 

that adult male and female Type As, ages 2 5 to 61, demon-

strated a reduction in Type A scores on the Jenkins Activity 

Survey, in addition to significant reductions in other 

coronary risk factors, including blood pressure and weight, 

thus modifying both their psychological and physiological 

risk profiles. Although no such reduction in Type A scores 

was found for an older sample, ages 65 to 85 (Blumenthal, 

Schocken, Needles, & Hindle, 1982), the age range for the 

current study, 25 to 50, encompasses that used in studies 

with positive results. Finally, Lake, Suarez, Schneiderman, 

and Tocci (1985) found that, during a challenging verbal 

exchange, the physiological reactivity profile of physically 

fit Type As did not differ from that of the sedentary or 

fit Type Bs, and they suggest that aerobic fitness may thus 

set as a moderator variable in the relationship between the 

Type A personality pattern and the development of coronary 

heart disease. 

Although the evidence is limited at present, it appears 

that the Type A pattern is subject to change and that aerobic 

exercise is a potentially useful method of treatment, 

although other techniques have been used, including group 

counseling (Powell, Friedman, Thoresen, Gill, & Ulmer, 1984; 

Gill, Price, Friedman, Thoresen, Powell, Ulmer, Brown, & 

Drews, 1985) and anxiety and anger management (Hart, 1984). 

However, it should be noted that some investigators (Friedman 
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& Ulmer, 1984) remain opposed to vigorous exercise such as 

running for Type As, even those who are symptom-free, although 

they approve of much more moderate forms of activity. However 

others (Blumenthal, Williams, Williams, & Wallace, 1980; 

Cooper, 1985) have recommended aerobic exercise for Type As, 

usually in addition to other lifestyle changes. 

Purpose of the Present Study 

There were several specific goals of the current investi-

gation. in the first place, the study sought to examine 

differences in cognitive performance, in a single and dual 

task situation, between those who achieve physical fitness 

through running and sedentary indviduals, thus providing 

further evidence concerning the relationship between fitness 

and improved mental functioning (El Naggar, 1982; Young, 1979). 

It was expected that runners would demonstrate superior perfor-

mance on both the primary and secondary tasks, under single 

and dual task conditions, relative to their sedentary counter-

parts. Although previous studies to date have shown evidence 

of superior cognitive performance by those who are physically 

fit using a wide variety of measures, none have examined the 

relationship of fitness to performance on dual tasks, which 

may be a more sensitive indicator of "g" (Stankov, 198 3) than 

more commonly used instruments. Therefore, superior perfor-

mance by runners in a split-attention situation may have 

additional implications beyond those based on superior 

performance under single task conditions. 
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Secondly, previous research has indicated that Type As, 

in a divided attention condition, tend to focus on the 

primary task and inhibit attention to the secondary task, 

with resulting performance deficits on the secondary task 

(Matthews & Brunson, 1979). Lake and her associates (1985) 

have shown that fitness and Type A do interact, under certain 

conditions, to modify the physiological risk profile of Type 

As, rendering them more like their Type B counterparts than 

Sedentary Type As. If such an interaction could also be 

demonstrated for cognitive factors, this would lend support 

to the idea that aerobic exercise serves as a moderator 

variable for certain aspects of the Type A behavior pattern. 

Since prior investigations have revealed a positive relation-

ship between physical fitness and cognitive functioning, it 

was hypothesized that exercise would lead to improved 

cognitive functioning for physically fit Type As, relative to 

their sedentary counterparts, such that Type A and B runners 

would demonstrate similar performances on the cognitive 

measures, while the A-B differences reported in past research 

(Matthews & Brunson, 1979) would hold up for the sedentary 

A and B subjects. Thus, sedentary Type As were expected to 

exhibit superior performance on primary tasks and inferior 

performance on secondary tasks, under dual task conditions, 

compared to sedentary Type Bs, while Type A and B Gunners 

were expected to demonstrate similar, superior performances 

on both the primary and secondary tasks. 
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A third goal of the present investigation was to further 

examine the cognitions of Type As versus Bs, as well as 

runners versus sedentary people, while they were engaged in 

challenging tasks. It was predicted that Type As, both 

runners and sedentary subjects, would report fewer inter-

fering thoughts than Type Bs, since previous research has 

shown that Type As have a tendency to suppress task-irrelevant 

stimuli, including internal cognitions, during task perfor-

mance (Pittner & Houston, 1980). This reported tendency to 

denial or suppression on the part of As was also examined 

directly in the current study. it was further expected that 

runners, compared to sedentary subjects, would suffer less 

cognitive distraction during task performance due to possibly 

superior processing capacity (Elsayed et al., 1980; Powell & 

Pohndorf, 1971) or lower levels of anxiety (deVries, 1981, 

1979; Jasnoski & Holmes, 1981; Young, 1979). 

Finallyr the current study sought to examine the running 

style of Type As versus Type Bs. This took the form of an 

exploratory investigation as no data existed on this at the 

time the study was initiated. Some (Barnett, 1983; Pollard, 

1986) have speculated that the manner in which the Type A 

individual approaches running will determine the extent to 

which it is actually beneficial or, even, harmful. it was 

suggested, that Type A runners would channel at least some 

of their behavioral characteristics into running, which should 

be reflected in several areas, including the tendency to ignore 
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injuries by continuing to run even while injured, to partici-

pate in races more frequently, and to attempt to set new 

Personal Records (PRs) more often than B runners. 

Hypotheses 

The following specific hypotheses were formulated for 

the current study, in which the Raven Advanced Progressive 

Matrices Test (Raven, 1965) is the primary task, while the 

Backward Digit Span test (described in a later section) is 

the secondary task. 

1. There would be a main effect for Fitness Group, with 

Runners outperforming Sedentary subjects, on the primary and 

secondary tasks, under both single and dual conditions. 

2. There would be a significant interaction among 

Task condition, Type, and Fitness Group, with Sedentary 

Type As performing significantly poorer than all other 

subjects on the secondary task (Backward Digit Span) under 

dual task conditions. 

3. There would be a significant interaction among Task 

condition, Type, and Fitness Group such that Sedentary Type 

As will perform significantly better than the Sedentary 

Type Bs on the primary task, under dual task conditions. 

4. There would be a main effect for Type on cognitive 

interference during task completion, with Type As reporting 

significantly less cognitive interference or distractions 

than Type Bs. 
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5. There would be a main effect for Fitness Group on 

cognitive interference during task completion, with Runners 

reporting significantly less cognitive interference or dis-

tractions than Sedentary subjects. 

6. Type A Runners would report significantly more race 

participations (number per year) than Type B Runners. 

7. Type A Runners would report significantly more 

incidents of running while injured or ill than Type B Runners. 

8. Type A Runners would report significantly more 

attempts to set new Personal Records (PRs) than Type B 

Runners. 
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CHAPTER II 

Method 

Subjects 

There were 64 subjects, 31 males and 34 females, 

ranging in age from 25 to 46, and matched as closely as 

possible according to age, sex, education, occupation, 

income, and health status. Of the over 37 0 questionnaires 

distributed, 230 were returned, with four discarded as 

incomplete. Of the remaining 226, 100 met all qualifications 

for the study, out of which four were disqualified on the 

basis of the pretest (presented in a later section) and six 

were unavailable for testing (moved, etc.). From the 

remaining 90 subjects, 16 were selected for each of four 

groups, according to the above matching variables. 

All subjects were recruited from the Austin, Texas, and 

Travis County area, by means of verbal and posted announce-

ments, as well as personal contact at local running trails, 

local running clubs, the YMCA and YWCA, and by asking subjects 

to nominate other individuals who might meet the qualifica-

tions. in addition, subjects were also solicited from 

undergraduate psychology courses at a local junior college 

and from staff and families of a local hospital. These 

subjects volunteered to take part in a study looking at the 
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relationships among physical fitness, personality, and cognitive 

factors. ' The term "Type A behavior" was omitted throughout the 

study to avoid having subjects* preconceived ideas confound results. 

After giving informed consent (Appendix A), the pretest 

sample was administered the Jenkins Activity Survey (JAS; 

Jenkins, Zyzanski, & Rosenman, 1979a), the Beck Depression 

inventory (BDI; Beck, 1967), and a health and physical 

activity questionnaire, which contained items relating to 

health status, exercise habits, and lifestyle and demographic 

variables. Following pretesting, persons scoring at the 70th 

percentile on the JAS or above were classified as Type As, while 

those scoring at the 3 0th percentile or below were classified as 

Type Bs, cutoff points similar to those used in related studies 

(Carver & Glass, 1978; Humphries et al. , 1983) and recommended by C. 

W. Thurman (personal communication, June 27, 1984). 

Subsequent to classification as Type A or B, subjects were 

further classified according to Fitness group, as Runner or Sedentary, 

based on the physical activity questionnaire. The Sedentary group 

included subjects, matched as closely as possible to the Runner group, 

but who did not run or engage in other aerobic activites sufficient to 

establish and maintain cardiovascular fitness, as defined by Cooper 

(1982b) . To eliminate "borderline" subjects, only those with 10 or 

fewer aerobic points per week were included in the sample as the Seden-

tary group, a similar cutoff to that of related studies in which self-

report measures of fitness were used (Bolton & Renfrow, 1979; Renfrow 

& Bolton, 1979) . 
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The Runner group included subjects who met the following 

criteria: 

a. Averaged a minimum of 20 miles in running per week, a 

point considerably above the minimum of 12 to 15 miles per week 

suggested by Cooper (1985) to maintain cardiovascular fitness. 

This cutoff was chosen to be certain that subjects in the Runner 

group ran enough to achieve fitness. In addition, other studies 

(Horne, 1983; Francis & Carter, 1982) report no differences 

between runners at this level and those running more. 

b. Averaged 20 miles per week for at least six months 

prior to the study or for a six-month period in the last year (as 

in the case of an injured runner) . This period is similar to that 

used in some studies (Francis & Carter, 1982), although it is a 

longer period of time than what has been used in the majority 

of similar investigations (Young, 1979; Young & Ismail, 1976) . 

In addition to the above criteria for inclusion in the Runner or 

Sedentary group, all subjects met the following further criteria: 

a. Between the ages of 25 to 50, a range similar to that 

utilized in related studies (Levenkron, Cohen, Mueller, & 

Fisher, 1983; Bolton & Renfrow, 1979) and believed to be large 

enough to represent the majority of runners as well as the 

majority of Type As. In addition, the JAS, Form C, used in 

the current investigation, is recommended for ages 25 to 65. 

b. Currently employed, at least part-time, as Form C of 

the JAS is recommended for use only with employed persons. 

c. Free of any major illness or disability, as deter-

mined by personal history. 
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Based upon the above criteria, each qualifying person 

was assigned by identification number to one of four groups, 

with 16 subjects in each group: Type A/Runner, Type A/ 

Sedentary, Type B/Runner, Type B/Sedentary. Table 1 presents 

means and standard deviations for these subjects on the JAS 

(standard score) and aerobic points. 

Table 1 

Means and Standard Deviations for JAS and Aerobic Points 

Runner Vs. Sedentary 

Type Runner Sedentary 

Jenkins Activity Survey3 

Type A M 10.99 12.09 

SD 3.17 3.77 

Type B M -10.01 -10.61 

SD 4.09 3. 02 

T_ 

Aerobic Points Per Week 

Type A M 264.13 .94 

SD 147.54 2. 24 

Type B M 172.06 .94 

SD 93.35 2.05 

Note. n = 16 for each group. 

a 
JAS standard scores, with positive score indicating Type A; 

negative score Type B. Thirty points per week is the minimum 

required for fitness (Cooper, 1970). 
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Design 

The following design was adapted for the current study 

from Paulman and Kennelly (1984). The author served as the 

experimenter. All subjects were individually given 

challenging instructions and then administered the first 

20 items of Set IX of the Raven Advanced Progressive 

Matrices (Raven, 1965). For half of the trials subjects were 

required to retain in memory a six—digit number presented 

prior to the exposure to the Raven problem. Upon completion 

of the problem, the subject was asked to repeat the digit 

sequence in reverse order. On the other half of the trials, 

the Backward Digit Span (BDS) repetition was completed prior 

to presentation of the Raven problems. In addition, the 

experimenter clearly indicated that the Raven Progressive 

Matrices represented the most important, or primary task, 

while the BDS was secondary. When these trials were finished, 

each subject completed the Cognitive Interference Question-

naire (CIQ; Sarason, 1980) and the Social Desirability Scale 

(SDS; Crowne & Marlowe, 1964). 

Instruments 

Jenkins Activity Survey. The Jenkins Activity Survey, 

Form C (JAS; Jenkins et al., 1979a) is a 52-item self-report 

instrument with multiple-choice format which is the most 

widely used objective measure of the Type A pattern. Test-

retest reliability coefficients for the JAS have ranged from 
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.60 to .70 across one to four year intervals (Jenkins, 1978), 

while internal consistency reliability has ranged from .72 

to .85 (Jenkins, Zyzanski, & Rosenman, 1979b). Validity has 

been demonstrated in that the JAS generally agrees with the 

Structured Interview in about 60 to 70 percent of the cases 

(Matthews, 1982). in addition, the JAS has been found to 

® i c a n t l y discriminate between coronary and non-coronary 

populations (Jenkins et al., 1979b). JAS scores have been 

standardized with a mean of 0.0 and a standard deviation of 

10.0 with scores in the positive direction indicating Type 

A behavior and scores in the negative direction, Type B. 

The JAS and other measures of Type A have come under 

increasing scrutiny and criticism recently (Davis & Cowles, 

1985). Although designed to closely parallel the content of 

the Structured Interview, the JAS does not measure speech 

patterns, which carry a large weight in the interview method 

of Type A assessment. However, recent research (Matthews, 

Krantz, Dembroski, & MacDougall, 1982) has indicated that 

the JAS also contains a self-reported time pressure component, 

not assessed by the Structured Interview, and which is impor-

tant in the current study, while the Structured Interview 

appears to capture more of the Type A characteristics than the 

JAS and is more powerful in predicting coronary heart disease 

(Bass, 1984), the JAS is an objective measure, free of bias, 

and much easier to administer to a large subject pool, a 

consideration in the current study. in addition, it provides 
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continuous data, not just a typology, as in the interview, 

and has been used in the majority of the Type A research 

relevant to the current study. 

Health and Physical Activity Questionnaire. A modifi-

cation and expansion of the Physical Activity Questionnaire 

developed by Horne (1983) was used, in addition to brief 

adaptations from Blanding (198 4) and Dienstbier et al. 

(1981) (Appendix B). This self-report measure assessed 

frequency, intensity, and duration of participation in 

aerobic exercise on a weekly basis, in addition to the 

total length of time the subject had been engaging in the 

exercise. It was structured in such a way that aerobic 

points per week were easily calculated. in addition, 

questions concerning injuries, race participation, and other 

factors related to running habits and style were included. 

Finally, items related to personal history of coronary heart 

disease and other major illnesses, weight, diet, smoking, 

and drinking habits were included, along with those dealing 

with the demographic variables of sex, age, occupation, 

education, and income. 

Beck Depression Inventory. The Beck Depression Inventory 

(BDI; Beck, 1967) was used to assess degree of depressive 

symptomatology. On each of 21 items, subjects rated the 

severity of symptoms on a scale of zero to three, with 

higher scores reflecting more severe levels of depression. 

The BDI has been shown to be a reliable and valid indicator 
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of severity of depression seen in nonclinical and outpatient 

populations (Metcalfe & Goldman, 1965; Beck, 1967), with 

correlations ranging from .61 to .67 between BDI scores and 

clinical ratings of depression. As depression has been shown 

to influence cognitive performance (Hasher & Zachs, 1979) and 

to discriminate between those who are physically fit and 

those who are not (Lobstein et al., 1983), the BDI was used 

in the current study as a potential covariate. 

Raven Advanced Progressive Matrices. The first 20 items 

of Set II of the Raven Advanced Progressive Matrices (Raven, 

1965) was used as the primary task. it is characterized as 

. . . a nonverbal test of the intellectual efficiency with 

which, at the time of the test, a person is able to form 

comparisons between figures and develop a logical method of 

reasoning" (Raven, 1965, p. 1). According to its author, the 

Raven Matrices assess the clarity of an individual's thought 

processes without concern for educational factors. In addi-

tion, the fact that the Raven is a challenging, engaging, 

novel, and moderately difficult exercise requiring consider-

able effortful processing made it ideal for use in the 

current study. 

The Raven has also been used to measure cognitive 

processes following aerobic exercise programs (Barry et al., 

1980; Powell, 1974; Weingarten, 1973). in addition, as one 

measure of "fluid" intelligence (Horn & Cattell, 1966), it 

was considered especially suitable for this investigation, 
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as fluid intelligence, along with psychomotor response, has 

shown the greatest susceptibility to modification through 

aerobic exercise (Powell & Pohndorf, 1971). Moreover, since 

test items are arranged in order of increasing difficulty, 

this instrument allows for the direct measurement of the 

effects of accelerating primary—task load upon secondary 

task performance. Furthermore, the Raven has been success-

fully utilized within the dual-task paradigm (Hunt, 1980; 

Paulman & Kennelly, 1984)., which was used in the current 

study. Finally, the dual-task procedure, of which the Raven 

is the primary task, has been shown to be suitable for 

examining capacity—limited cognitive processing activities 

(Hunt, 1980), which was of concern in this study. 

Backward Digit Span Test. A Backward Digit Span (BDS) 

test, adapted from_ Paulman and Kennelly (1984), served as 

the secondary task. Number series such as these are frequently 

used in the study of working memory (Baddeley, 1981), but 

the active processing required to reverse and reorganize a 

series of numbers makes this task more difficult than simply 

reproducing a series in a forward direction (Kennelly, 

Crawford, Waid, & Rahaim, 1980). In addition, the dissimi-

larity between the Raven Matrices and the Digit Span test 

provides for competition between primary and secondary tasks 

for a general attentional capacity rather than specific 

mental structures. 
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As established by Paulman and Kennelly (1984), six 

digits were presented at the rate of one per second on all 

trials since this has been shown to be a memory load of 

moderate difficulty which seemed sensitive to momentary 

fluctuations in working-memory capacity (Kennelly et al., 

1980). In lieu of pass-fail scoring, an interval-scale 

scoring system (Paulman & Kennelly, 1984) was used in which 

a score of zero to six was assigned for each digit series 

based upon the number of digits in the correct position. 

Therefore, the digit span score on any single trial equalled 

six minus the minimum number of moves required to restore the 

subject's response to the correctly reversed sequence. The 

necessity to add an omitted number to the digit series, to 

remove a confabulated or extraneous number from the digit 

series, or to relocate an incorrectly placed number to another 

position constituted one move in each situation that was 

subtracted from the maximum Digit Span score of six (see 

Appendix C). 

Cognitive Interference Questionnaire. The CIQ 

(Sarason, 1980) (Appendix D) is an 11-item measure on which 

subjects rated, on a five-point scale, the degree to which 

they experience task—irrelevant thoughts during problem-

solving activities. Scores may range from 11 to 55, with 

higher scores representing a greater degree of cognitive 

interference. Although it has been used following the dual-

task procedure in test^anxiety research (Paulman & Kennelly, 
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1984), it has not been used in studies involving problem-

solving activities with Type As. However, it seemed to be 

particularly relevant to the current study, as Type As 

have been shown to supress a variety of internal states 

when engaged in task performance (Weidner & Matthews, 1978). 

Marlowe-Crowne Social Desirability Scale. The Marlowe-

Crowne Social Desirability Scale (SDS; Crowne & Marlowe, 

1964) is a 33-item, self-report measure with a true-false 

format, which was designed to measure the tendency of 

individuals to respond on tests with socially desirable 

answers in an attempt to look good. Both test-retest and 

internal consistency reliability coefficients have been 

reported at .88 (Crowne & Marlowe, 1964). Recent evidence 

(Paulhus, 1984) indicates that the scale also measures the 

tendency to deny or repress. It was used in this study as 

there existed the possibility that the self-report measures 

used might be in part confounded by the Type A tendency to 

denial or suppression (Pittner & Houston, 1980) as well as 

toward a more self-serving response style (Strube, 1985). 

Procedure 

The following procedure was adapted from Paulman and 

Kennelly (1984). Subjects were tested in the location of 

their choice, generally their home or office. The subject 

was seated across from the experimenter, with the Raven 

Advanced Progressive Matrices test materials placed directly 

in front of him or her, in order to emphasize this as the 
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primary task. Pointing to the materials, the experimenter 

then issued the challenging instructions to each subject, as 

A—B differences usually occur only under challenging condi-

tions. These instructions were as follows: 

In a moment you will be given a test which has been 

shown to be successful in measuring intelligence in 

adults. Most people find this test to be somewhat 

difficult and challenging, although many people have 

done quite well on it in the past. Therefore, I urge 

you to concentrate and try to do the very best that 

you can on this test (Modified from Humphries et al., 

1983.) 

Four practice matrices from Set I of the Raven Advanced 

Progressive Matrices were next presented to each subject 

with the following instructions, adapted from the Raven 

Advanced Progressive Matrices Manual (Raven, 1965). 

This is a test of observation and clear thinking. Before 

we start the section that counts, we'll go through a few 

practice problems so that you can get the hang of how 

they work. (The first problem of Set I will be displayed 

at this time.) The top part of Problem 1 has a piece cut 

out of it. Look at the pattern, think what the missing 

piece must be like to complete the pattern correctly, 

both lengthwise and sideways and find the piece out of 

the eight pieces shown below. Only one of the pieces 

is perfectly correct. You can see that number one 
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completes the pattern correctly downwards but is wrong 

the other way. Number four is correct along, but is 

wrong downwards. Put your finger on the piece which is 

correct both ways. (Subject complies.) Right. The 

correct answer is number eight. (if subject's response 

was inaccurate, correction was made by the experimenter 

with an explanation.) Now, I want you to try Problem 2 

by yourself and point to your answer once you've decided. 

(Correction was again given for an incorrect response. 

Problems 3 and 4 were administered in a similar fashion.) 

Subjects who successfully completed three out of the four 

sample items proceeded to the next section of the experiment. 

Those who missed more than one practice problem were given 

additional problems until a 75 percent success rate was 

obtained, or until 12 problems were administered. One 

subject failed to meet this criterion and was disqualified. 

Following the Raven practice items, the Backward Digit 

Span task was introduced, in a more offhand manner, indicating 

it to be of lesser importance than the Raven Test. The 

following instructions were given: 

By the way, before you work on each of these problems, 

I am going to be giving you a set of tape-recorded 

numbers which I want you to repeat back to me in reverse 

order. For example, if I say 4-6-8, what would you 

answer? Good. Now, for some of the problems, I want 

you to say the reversed numbers right away and then 
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work on the problem. But, on the other problems, I want 

you to hold on to the numbers until you have finished 

the problem if you can. You will know when I want you 

to hold a number set in your head because I will say, 

"I want you to remember this one." The main thing is 

to point to the correct answer as soon as you finish a 

problem. Don't worry if you don't remember all of the 

digits on all the trials. Do you have any questions? 

Let's try a few so that you can get used to doing them. 

(At this point, two single and two dual trials were 

presented utilizing items from Set I of the Raven 

Advanced Progressive Matrices. Subjects who did not 

meet the criterion of recalling 50 percent of the digits 

given in these four trials were dropped from the experi-

ment. Three subjects were disqualified in this fashion. 

Instructions adapted from Paulman and Kennelly, 1984.), 

Following the practice trials, the Raven and BDS tasks were 

alternately presented separately (Single Task condition) or 

concurrently (Dual Task condition), such that each subject 

was exposed to 10 trials of the Raven problems alone, 10 

trials of the Backward Digit Span test alone, and 10 trials 

simultaneously combining the two tests, with counterbalancing 

due to the increasing difficulty of the Raven problems. Two 

sequences of presentation were made, alternating by subject 

(see Appendix E). 
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Upon completion of the above dual—task procedure, the 

CIQ was introduced with the following statement: 

I am interested in learning about the kinds of thoughts 

that go through people's heads while they are working 

on tasks such as the ones which you have just completed. 

The following list includes some thoughts you might 

have had while you were doing the tasks. Please 

indicate approximately how often each thought occurred 

to you while you were working on these tasks by placing 

the appropriate number in the blank provided to the left 

of each question. For example, place a "1" in the blank 

if the thought never occurred to you while taking the 

tests, a "5" if you thought about it very frequently. 

(Adapted from Sarason, 1980, p. 10.) 

Following completion of the CIQ, the SDS was introduced 

with these instructions: 

Listed below are a number of statements concerning per-

sonal attitudes and traits. Read each item and decide 

whether the statement is true or false as it pertains 

to you personally. Place the appropriate number in the 

blank to the left of each statement. (From Crowne & 

Marlowe, 1964, p. 23). 

With the completion of the SDS, subjects were thanked 

for their cooperation, assured they would be notified of the 

results of the study, and the session was terminated. 
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CHAPTER III 

Results 

Demographic Variables 

Preliminary analyses examined the potential influence 

of the subject variables (age, sex, education, income, 

occupation) on the four major dependent measures (Raven-

Single Task, Raven-Dual Task, Backward Digit Span-Single 

Task, Backward Digit Span-Dual task). Initially, 2 x 2 

ANOVAS (Runner x Fitness Group) were performed on age, 

income, and education, while a chi-square was used to 

analyze sex and occupation, to determine if there were 

any significant differences among the four groups. Finally, 

Pearson correlations were used to determine if significant 

relationships existed between any of the above listed 

subject variables and the dependent cognitive measures. 

The results of these analyses will be presented below for 

each variable. 

Totals for sex within each group are presented in Table 

2. Sex was analyzed by means of achi-square test of indepen-

dence the results of which revealed no significant differ-

ences, in the number of males and females in the four groups, 

with x for Type x Sex (1,N = 64) = 0.56, p > .10, and x
2 

for Fitness x Sex (1,N = 64) = 0.06, p > .10. Correlations 
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Table 2 

Sex Totals for Each Groupa 

Fitness Group 

Runner Sedentary 

CD
 

M F M F 

Type A 7 9 7 9 

Type B 8 8 9 7 

an = 16 in each group. 

computed between sex and the four cognitive dependent 

measures were all non-significant (Appendix F), with the 

exception of that between sex and the Raven-Single Task 

— -• 27, jd < .05) , although this had no effect on the 

results of the study. 

Mean age and standard deviations for subjects within 

each group are presented in Table 3. Age was analyzed with 

a 2 x 2 ANOVA (Type x Fitness). The summary of this ANOVA 

appears in Appendix G. Results reveal nonsignificant main 

effects for Type, F (1,60) = 0.07, p > .10, and Fitness, 

F(l,60) = 1.86, jo > .10. in addition, the interaction 

between Type and Fitness was nonsignificant, F(l,60) = 0.91, 

jo > .10. Further, all correlations between age and the 

four cognitive dependent measures were nonsignificant 

(Appendix F). 
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Table 3 

Means and Standard Deviations for Agec 

Fitness Group 

Type Runner Sedentary 

Type A 

M 31.38 30.81 

SD 6.15 4.64 

Type B 

M 33.06 29.88 

SD 5.93 5.16 

n = 16 in each group. 

Mean income scores and standard deviations are presented 

in Table 4. Income was analyzed by means of 2 x 2 ANOVA 

(Type x Fitness). The summary of this analysis appears in 

Appendix H. Results indicate nonsignificant main effects 

for Type, F(l,60) = 1.06, p > .10, and Fitness, F(l,60) = 

3.77, £ > .05. Additionally, the Type x Fitness interaction 

was nonsignificant, F(l,6 0) = 3.77, p > .05. Correlations 

computed on income and the four cognitive dependent measures 

were nonsignificant as well (Appendix F). 

Totals for occupation level within each group are 

presented in Table 5. Results for the chi-square test 

for Occupation x Fitness, x2 (4, N = 64) = 2.74, 

p > .10, as well as Occupation x Type, x^ (4/ N = 64) = 



45 

Table 4 

Means and Standard Deviations for Income3 

Fitness Group 
Type Runner 

Type A M 3.81 

SD 1.17 

3.81 

1.17 

Type B M 4.06 

SD .93 

3.00 

1.10 

Note. Income was divided into the following categories: 

1-Less than $8,000; 2-$8,000 to $14, 999; 3-$15,000 to 

$24,999 ; 4-$25,000 to $40,000; 5-Over $40,000. 
a . _ 
n = 16 f or each group. 

Table 5 

Occupation Totals for Each Groupa 

Fitness Group 

Runner Sedentary 

Occupational Level Occupational Level 

Type 1 2 3 4 5 1 2 3 4 5 

Type A 11 1 3 1 0 10 1 2 2 1 

Type B 11 1 2 2 0 8 2 3 2 1 

Note. Occupation was divided into the following levels: 

1—Professional or business executive; 2—Manager, administra-

tor, proprietor; 3—Sales, clerical, or other office worker; 

4-Trained worker (electrician, auto repairperson, seamstress, 

etc.); 5-Service worker or laborer. 

an = 16 in each group. 
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0.44, p > .10, are nonsignificant. In addition, there were 

no significant correlations between occupation and the 

cognitive dependent measures (Appendix F). 

The means and standard deviations for education level 

for each group are presented in Table 6. 

Table 6 

Means and Standard Deviations for Eduaation Level3 

Fitness Group 

Type Runner Sedentary 

Type A M 3.63 3.00 

SD 1.31 1.16 

Type B M 3.75 3. 00 

SD 1.34 1.41 

Note. Education was divided into the following levels: 

1-High school graduate or less; 2-College: 1-3 years; 

3-College graduate; 4-College beyond Bachelor's degree but 

no graduate degree; 5-Graduate degree (Master's, Ph.D., M.D., 

etc.) 

£ 
n = 16 in each group. 

Educational level was analyzed by means of 2 x 2 (Type 

x Fitness) ANOVA. The summary for this ANOVA appears in 

Appendix I. Results reveal a significant main effect for 

Fitness, F(l,6 0) = 4.42, jp< .05, with Runners showing 

higher educational level than Sedentary subjects, a finding 
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similar to other studies involving runners (Clitsome & 

Kostrubala, 1977; Morgan & Pollock, 1977). Main effect for 

Type was nonsignificant, F(l,60) = 0.04, £ > .10, as was 

the interaction between Type and Fitness, F(l,60) = 0.04, 

p > .10. Although there were no significant correlations 

between education and any of the cognitive dependent 

variables (Appendix F), a Multivariate Analysis of Covariance 

with repeated measures was performed with education as a 

covariate, as an additional check on the data. The 

summaries of this analysis and related ANCOVAs appear in 

Appendices J-L. Results of the MANCOVA and ANCOVAs are 

virtually identical to those of the original MANOVA and 

ANOVAs. Thus only the MANOVA and related ANOVAs are 

presented. 

There was also an attempt to match subjects on health 

status. This included the presence or absence of a major 

illness, disorder, or disability, such as coronary heart 

disease or diabetes. There was no report of any such illness 

or disability among any of the selected subjects. Blood 

pressure was not used in the selection process, as a number 

of subjects did not know their blood pressure and the present 

Study did not involve the actual collection of physiological 

data. 

In summary, the above data indicate that subjects were 

indeed matched regarding sex, age, occupational level, 

income, and health status. Although differences did exist 
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between Runners and Sedentary subjects in education, that 

difference does not account for differences in performance 

on the four major cognitive dependent variables. It should 

be noted that the sample is definitely above average, as 

69 percent of the subjects had college degrees or beyond and 

63 percent identified themselves as "professional or execu-

tive . " 

Depression 

Means and standard deviations on the Beck Depression 

Inventory (BDI) are presented in Table 7. 

Table 7 

Means and Standard Deviations on the BDia 

Fitness Group 

Type Runner Sedentary 

Type A M 3.20 5.94 

SD 2.73 4.97 

Type B M 3.31 3.38 

SD 4.06 2.50 

a _ . a 

n - lb m each group, with the exception of Type A 

Runners, where n = 15. 

BDI scores were analyzed by means of a 2 x 2 ANOVA (Type 

x Fitness). The summary of this analysis appears in Appendix 

M. Results indicate nonsignificant main effects for Type, 

F(1,59) = 1.77, p > .1Q, and for Fitness, F(l,59) = 2.16, 
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£ > .10. The interaction between Type and Fitness was also 

nonsignificant, F(l,59) = 2.03, £ > .10. These results, 

therefore, fail to show any significant differences between 

the groups on level of depression. Additionally, there 

were no significant correlations between scores on the BDI 

arid performance on any of the four cognitive measures 

(Appendix F). 

There was, however, a significant positive correlation 

between the scores on the BDI and the CIQ (Cognitive Inter-

ference Questionnaire) (r = .26, £ = .04), the latter 

indicating the presence of distracting self-deprecatory 

thoughts. This is not a surprising finding, as depression 

has often been linked to a tendency toward negative thought 

patterns (Beck, 1976). 

Thus, the differences in performance between groups on 

the cognitive dependent measures do not appear to be 

caused by cognitive inefficiency related to depression. in 

fact, the sample as a whole seems to be non—depressed, with 

an overall mean of only 3.97 (a score of 9 generally is 

considered the minimum score indicating the presence of 

depression). 

Social Desirability Scale 

Means and standard deviations for the SDS are presented 

in Table 8. 

SDS scores were analyzed by means of a 2 x 2 (Type x 

Fitness) ANOVA. The summary of this ANOVA appears in 
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Table 8 

Means and Standard Deviations on the SDS a 

Fitness Group 

Type Runner Sedentary 

Type A M 15.00 15.06 

SD 5.61 6.46 

Type B M 15.38 13.25 

SD 5.14 5.93 

an = 16 for each group, with the exception of Type A 

Runners, where n = 15. 

Appendix N. Results are nonsignificant for Type, F(l,59) = 

0.44, £ > .10, and Fitness, F(l,59) = 0.79, £ > .10, as well 

as for the interaction between Type and Fitness, F(l,59) = 

0.35, p > .10. In addition, there were no significant corre-

lations between SDS scores and the cognitive dependent vari-

ables (Appendix F). These results suggest that differences 

in performance on the dependent measures are not related to 

any differential tendencies toward denial or attempts to 

"look good" on the part of any particular group. 

In summary, these preliminary analyses suggest that 

differences in performance on the dependent variables cannot 

be attributed to any differences in age, sex, income level, 

education, occupational level, depression, or denial and 

repression. 
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Prior to univariate analyses on the dependent variables, 

a 2 x 2 x 2 (Type x Fitness x Task) multivariate analysis of 

variance (MANOVA) with repeated measures on the Task variable 

(Singlevs. Dual Task condition) was performed on the scores 

of the Raven—Single Task, Raven—Dual Task, Backward Digit 

Span-Single Task, Backward Digit Span-Dual Task. The 

summary of this analysis is presented in Appendix 0. Sig-

nificant multivariate main effects were revealed for Task 

(Singlevs. Dual) , F(2,59) = 5.84, £ = .005. The interaction 

between Fitness and Task approached significance, F(2,59) = 

2.54, £ = .087. Main effect for Fitness also approached 

significance, F(2,59) = 2.75, £ = .072. Univariate 

analyses of the dependent variables and results of tests 

of all hypotheses will be presented below. 

Primary Task 

Mean scores and standard deviations for the Raven Single 

and Dual Task condition are presented in Table 9. 

Raven scores were analyzed in a 2 x 2 x 2 ANOVA (Type x 

Fitness x Task) with repeated measures on the Task (Single 

vs. Dual) variable. The summary of this analysis appears in 

Appendix P. The main effect for Fitness was nonsignificant, 

F(l,60) = 0.74, £ > .10, as was the main effect for Type, 

F(1,60) = 0.27, £ > .10, and Task, F(l,60) = 0.85, £ > .10. 

All interactions were also nonsignificant (p > .10). 
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Table 9 

Means and Standard Deviations for the Raven Task' 

TYPe 

Fitness Group 

Runner Sedentary 

Type A 

Single Task 

M 

SD 

Dual Task 

M 

SD 

Type B 

Single Task 

M 

SD 

Dual Task 

M 

SD 

7.44 

2.16 

7.63 

1.26 

7.94 

1. 57 

7. 63 

1.67 

7.63 

1.96 

7.63 

1.75 

7.25 

2.32 

6.56 

2.97 

Note. Maximum score for 10 trials = 10. 

n = 16 in each group. 

As these results indicate, there were no significant 

differences between groups on the primary task, either under 

single or dual task conditions. In addition, the subjects 

as a whole performed rather well and these scores compare 
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favorably with those of a similar study (Paulman & Kennelly, 

1984) involving college undergraduates. Finally, there was 

little evidence of a ceiling effect, as the maximum possible 

score (10) was rarely obtained. 

Secondary Task 

Mean scores and standard deviations for the Backward 

Digit Span (BDS) task,, in both Single and Dual conditions, are 

presented in Table 10. 

Table 10 

Means and Standard Deviations for the Backward Digit Span 
Taska 

Type 

Fitness Group 

Runner Sedentary 

Type A 

Single Task 

M 

SD 

Dual Task 

M 

SD 

Type B 

Single Task 

M 

SD 

57.13 

4.08 

55.69 

5.77 

57.56 

1.97 

54. 00 

7.45 

50.75 

14.09 

55.31 

7.24 
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Table 10—Continued 

Fitness Group 

TyPe Runner Sedentary 

Dual Task 

M 57.50 51.31 

SD 2.66 8.99 

Note. Maximum score for 10 trials = 60. 

an = 16 in each group. 

BDS scores were analyzed by means of a 2 x 2 x 2 ANOVA 

(Type x Fitness x Task), with repeated measures on the Task 

(Single vs. Dual) variable. The summary of this ANOVA 

appears in Appendix Q. Results reveal a significant main 

effect for Fitness, F(l,60) = 5.58, £ < .05, and Task, F 

(1,60) = 10.63, £ < .005. In addition, there was a signifi-

cant interaction between Fitness and Task condition, F(l,60) 

= 4.59, £ < .05. The main effect for Type, F(l,60) f= 0.35, 

£ > .10, was nonsignificant, as were all other interactions 

(all Fs < 1). 

It should be noted here that the subjects overall per-

formed better than those in a similar study which used 

undergraduates (Paulman & Kennelly, 1984). Runners, in 

particular, achieved particularly high scores, suggesting a 

possible ceiling effect attenuating the obtained difference 

between the Runners and the Sedentary subjects. Fdr example, 
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among Runners, 25 percent obtained a perfect (60) score on 

the Dual Task condition, while only six percent of Sedentary 

subjects achieved this score. In addition, 78 percent of 

Runners scored 56 or higher, while this was the case with 

50 percent of Sedentary subjects. The discrepancies between 

the two groups were not as great under the Single Task condi-

tion, with 2 5 percent of Runners and 34 percent of Sedentary 

individuals achieving a perfect score. In addition, 81 

percent of the Runners and 63 percent of Sedentary individuals 

scored 56 or higher. Thus, it appears that the differences 

between the Runners and Sedentary subjects on the Dual Task 

are probably an underestimate, as the task may have been too 

"easy. 

Hypothesis 1 predicted a significant main effect for 

Fitness, such that Type A Runners should perform similarly 

to Type Bs and that both groups should outperform Sedentary 

Type As and Bs on both the Raven, Single and Dual Task, and 

Backward Digit Span (BDS), Single and Dual Task. As indi-

cated above, this hypothesis was only partially supported. 

There were no significant main effects on the Raven Task 

for Fitness under either the Single or Dual Task condition 

(All Fs < 1). The summary of this analysis appears in 

Appendix P. However, there was a significant main effect 

for Fitness on the BDS task, F(l,60) = 5. 58, JD < .05 (see 

Appendix Q). Further planned analyses (simple main effects) 

reveal that Runners scored significantly higher than 

Sedentary subjects on the BDS-Dual Task, F(l,60) = 5.07, 
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£ < .05, but there were no significant differences between 

the two groups on the B-DS-Single Task, F(l,60) = 1.18, £ > 

.10. in addition Sedentary subjects achieved significantly 

lower scores on the BDS-Dual Task than on the BDS-Single 

Task, F(1,60) = 14.60, £ < .01, while there were no signi-

ficant differences for Runners between the Single and Dual 

task conditions on the BDS, (F < 1). These results indicate 

that it is under the split-attention condition (Dual Task), 

that Runners, regardless of Type, tend to outperform 

Sedentary indviduals on a measure of cognitive functioning. 

In addition, Runners, regardless of Type, tend not to 

exhibit the decrement in performance under dual task condi-

tions, relative to the single task condition, that Sedentary 

subjects show. 

Hypothesis 2 predicted an interaction between Task 

condition, Type, and Fitness, with Sedentary Type As per-

forming significantly poorer than all other subjects on the 

BDS, under Dual Task conditions. This hypothesis was 

analyzed by means of a 2 x 2 (Fitness x Type) ANOVA, the 

summary of which appears in Appendix R. Results reveal 

significant main effects for Fitness, F(l,60) = 6,19, £ < 

.05. However, the interaction between Type and Fitness 

was nonsignificant, F(l,60) = 0.08, p > .10, as was the 

main effect for Type, F(l,60) = 0.28, £ > .10. Thus 

Hypothesis 2 was not supported, as there was no significant 

interaction between Type and Fitness on the BDS under Dual 

Task conditions. 
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A planned one-tailed t-test for matched groups failed to 

confirm Hypothesis 3, which stated that Sedentary Type As 

should perform significantly better than Sedentary Type Bs 

on the primary task under Dual Task conditions (Raven—Dual 

Task), although the results approached significance, t(15) -

1.43, £ < .10. Thus, there is a tendency, while not 

statistically significant, for Sedentary Type As to out-

perform their Type B counterparts on the primary task under 

split-attention conditions. In fact, the means are identical 

for all groups, with the exception of the Sedentary Bs, who 

obtained the lowest score on this measure (see Table 9). 

Cognitive Interference Questionnaire 

Means and standard deviations on the Cognitive Interfer-

ence Questionnaire (CIQ) are presented in Table 11. 

Table 11 

Means and Standard Deviations on the CIQa 

Fitness Group 

Type Runner Sedentary 

Type A M 25.50 24.31 

SD 4.41 3.80 

Type B M 23.69 24.81 

SD 6.70 6.45 

Note. The higher the mean, the greater the degree of 

negative self-focus. 

cl 
n = 16 in each group. 
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CIQ scores were analyzed by means of a 2 x 2 ANOVA (Type 

x Fitness). The summary of this analysis appears in 

Appendix S. Results fail to confirm Hypothesis 4, which 

predicted a main effect for Type, such that Type As would 

report significantly less cognitive interference during 

task completion than Type Bs, as the main effect for Type 

was nonsignificant, F(l,60) = 0.23, p > .10. Similarly, 

Hypothesis 5, which predicted a main effect for Runner 

versus Sedentary on the CIQ, was not supported, as the 

main effect for Fitness was also nonsignificant (F < 1). 

Additionally, the interaction between Type and Fitness was 

nonsignificant, F(l,60) = 0.71, p > .10. These results 

indicate that there were no significant differences between 

the groups in distractability, or a tendency toward 

instrusive negative thoughts during task completion. There-

fore, differences in performance reported above between 

Runners and Sedentary subjects on the secondary taisk under 

the dual-task condition, is evidently not due to differences 

in subject-reported ability to focus, or concentrate, on the 

task. 

Running Style 

The final three hypotheses were primarily exploratory 

in nature as there were no published studies in this area 

at the time of research. The means and standard deviations 

of the three hypothesized running variables—number of races 

per year, number of days run in past year while ill or 
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injured, and number of Personal Records attempted in the 

past year—are presented in Table 12. 

Table 12 

Means and Standard Deviations on the Hypothesized 
Running-Related Variables 

Running Variable 

Races/Yr Run/Inj 
.b PRs 

Type A M 5.92 9.31 3.25 

SD 2.84 10.12 3.22 

Type B M 2.50 4.06 0.67 

SD 2.51 10.31 1.23 

a# races in past year among those who have ever raced (n = 

12). k# days in past year run while ill or injured (n = 16). 

C# Personal Record attempts in the past year (n = 12). 

Hypothesis 7 predicted that Type A Runners would report 

significantly more race participations in the past year than 

their Type B counterparts, due to the competitive nature of 

the Type A pattern. A planned one-tailed t-test for matched 

groups confirmed this hypothesis, t(ll) = 2.84, £ < .01. 

On the other hand, a planned one-tailed t-test for 

matched groups failed to confirm Hypothesis 8, which stated 

that Type A Runners would report significantly more days in 

the past year of running while injured or ill than Type B 

Runners, t(15) = 1.31, £ > .10, although the data indicate 
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a trend in the anticipated direction. The tendency to run 

while injured appears to be positively related, however, to 

other running factors, including the length of time the 

individual has been running at his/her present level (r = .39, 

p = .03), the tendency to push oneself when fatigued (r = .42, 

£ = .02), the importance of running to the runner's self-

concept (r = .36, £ < .05), and the tendency to run races 

with an all-out effort (r = .38, £ < .05). 

Consistent with Hypothesis 9, Type A Runners reported a 

significantly greater number of attempts (in the past year) 

to set new Personal Records (PRs) than did Type B Runners, 

as shown by a planned one-tailed t-test for matched groups, 

t(ll) = 2.74, £ = .02. Thus, Type A Runners do reflect 

some, but not all, of the Type A characteristics in their 

running habits. 

Additional Analyses 

As this study was concerned with the Type A personality 

and physical fitness through running, other lifestyle 

variables often considered as risk factors for developing 

coronary heart disease were examined, including diet, weight 

control, smoking, and drinking habits. These were measured 

through self-report items on the Health and Activity Ques-

tionnaire (see Appendix B). A 2 x 2 (Type x Fitness) ANOVA 

was performed on each of these variables, in addition to 

correlations between each and the cognitive dependent 

variables (Raven-Single and Dual Task; Backward Digit 
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Span-Single and Dual Task). The results of these analyses 

are presented separately for each lifestyle variable. 

Diet. Diet was assessed by means of an item in the 

Health and Physical Activity Questionnaire, scored from 1 

(low-cholesterol) to 6 (high-cholesterol). Means and stan-

dard deviations for each group are presented in Table 13. 

Table 13 

cl 
Means and Standard Deviations for Diet 

Fitness Group 

Type Runner Sedentary 

Type A M 3. 00 4.13 

SD .89 .89 

Type B M 2.75 4.00 

SD .78 1.25 

£ 

n = 16 for each group, with the exception of Type B 

Sedentary subjects, where n = 15. 

The results of the 2 x 2 ANOVA (Type x Fitness) on diet 

scores reveal a main effect for Fitness Group, F(l,59) = 

23.88, p < .001, with Runners scoring lower than Sedentary 

subjects in reported level of cholesterol in the diet. The 

summary of this ANOVA appears in Appendix T. The main 

effect for Type, F(l,59) = 0.60, £ > .10, and the inter-

action between Type and Fitness, F(l,59) = 0.07, £ > .10, 

were nonsignificant. In addition, there was a significant 



62 

negative correlation between a high-cholesterol diet and 

performance on the BDS-Single Task (:r = -.25, £ = .04) and 

the BDS-Dual Task (r = -.32, £ = .01). Thus, there are 

significant differences between Runners and Sedentary sub-

jects in the reported level of cholesterol in their diets 

and high levels of cholesterol in the diet are negatively 

related to performance on the secondary task, under both 

single and dual task conditions. 

Weight control. Weight control was measured by means 

of an item in the Health and Physical Activity Questionnaire 

(See Appendix B), scored from 1 (at healthful weight or 

modestly underweight) to 6 (more than 40 pounds overweight). 

Means and standard deviations for each group on weight 

control are presented in Table 14. 

Table 14 

Means and Standard Deviations for Weight Control 

Type Runner 

Fitness Group 

Sedentary 

Type A M 1.06 1.94 

SD .25 1.12 

Type B M 1.38 2.31 

SD . 62 1.78 

an = 16 for each group. 
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The results of the 2 x 2 ANOVA (Type x Fitness) reveal 

a significant main effect for Fitness, F(l,60) = 10.79, £ 

< .005, with Runners scoring lower than Sedentary subjects. 

The summary of this analysis appears in Appendix U. The main 

effect for Type, F (1,601 = 1.55, £ > .10, and the interaction 

between Type and Fitness, F (1,60) = .01, £ > .10, were non-

signif icant. 

In addition, there was a negative correlation between 

being overweight and performance on the BDS-Dual Task (r = 

-.30, £ < .05), as well as on the BDS-Single Task, although 

the correlation failed to reach significance on the BDS-

Single Task (r = -.23, £ > .05). Thus, there were signifi-

cant differences between Runners and Sendentary subjects in 

weight control and this factor is also significantly related 

to performance on the secondary task under dual task condi-

tions, although not under single task conditions. 

Smoking. Smoking habits were measured by means of an 

item on the Health and Physical Activity Questionnaire (see 

Appendix B), scored from 1 ("do not and never have smoked") 

to 6 ("smoke 2 or more packs per day"). The means and 

standard deviations for smoking habits are presented in 

Table 15. 

Results were analyzed by a 2 x 2 (Type x Fitness) ANOVA, 

which revealed a significant main effect for Fitness, F(l,60) 

= 17.18, £ < .001. The summary of this ANOVA is presented in 
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Table 15 

Means and Standard Deviations for Smoking' 

Tm 

Fitness Group 

Runner Sedentary 

Type A 

Type B 

M 

SD 

M 

SD 

1.13 

.34 

1.25 

.58 

2.38 

1.71 

2.63 

1.75 

n = 16 for each group. 

Appendix V. The main effect for Type, F(l,60) = 0.35, £ > 

.10, and the interaction between Type and Fitness, (F(l,6 0) 

= 0.04, £ > .10, were nonsignificant. However, these 

results may not be particularly meaningful, as this was 

not a heterogenous population in terms of smoking behavior, 

with "1" representing "never smoked" while "2" refers to 

"formerly smoked." In other words, differences between 

Runners and Sedentary people primarily involved presence 

or absence of past history of smoking. In addition, 

smoking was not related to any of the four cognitive depen-

dent measures although there was a positive correlation with 

depression (r = .37, £ = .003) and a negative correlation 

with the Social Desirability Scale (r = -.35, p = .005). 
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Drinking behavior. Drinking behavior was also assessed 

by means of an item on the Health and Physical Activity 

Questionnaire (see Appendix B) scored from 0 (none—do not 

drink) to 6 (more than 40 drinks per week). Means and 

standard deviations on number of drinks per week are 

presented in Table 16. 

Table 16 

Means and Standard Deviations for Drinking Behavior 

Fitness Group 

Type Runner Sedentary 

Type A M 2.19 2.38 

SD 1. 60 1.45 

Type B M 2.50 2.75 

SD 1.15 1.24 

Note. Scoring changed from that of original item on 

questionnaire to facilitate analysis, with higher scores 

indicating more drinking. 

£ 
n = 16 for each group. 

Results of the 2 x 2 (Type x Fitness) ANOVA reveal 

nonsignificant main effects for Fitness, F(l,60) = 0.41, 

£ > .10, for Type, F(l,60) = 1.00, £ > .10, as well as for 

the interaction between Type and Fitness, F(l,60) = 0.01, 

p > .10. The summary of this analysis appears in Appendix 
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W. In addition, there were no significant correlations 

between drinking and any of the cognitive dependent measures. 

In summary, Runners and Sedentary subjects appear to 

differ on past history of smoking, diet, weight control, and 

aerobic exercise. In addition, the latter three variables 

are correlated with performance on the BDS-Dual Task, such 

that under Dual Task conditions, performance is positively 

correlated with a low-cholesterol diet, maintenance of a 

healthy weight, and regular aerobic exercise. 

Other Running Variables. As one of the purposes of the 

current study was to explore the nature of any running style 

differences between Type A and Type B Runners, additional 

variables relating to this issue were examined through self-

report items on the Health and Physical Activity Questionnaire 

(see Appendix B). The means and standard deviations of 

several of these, including number of aerobic points earned 

per week, number of times run per week, level of satisfaction 

with current performance, tendency to wear a stopwatch, and 

effort are presented in Table 17. 

Number of aerobic points was measured by calculating 

total number of points earned for each activity the subject 

engaged in on a regular basis. For example, many Runners 

also were triathletes, regularly swimming and bicycling in 

addition to running. Others supplemented their running with 

aerobic dancing, rowing, circuit weight training, and other 

activities. This resulted in a wide range of aerobic points 
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Table 17 

Means and Standard Deviations for Additional 
Running-Related Variables 

Running Variables 

Aer.ptg./ Runsj/ Sat. Stop/^ 
Type week week level watch Effort e 

Type A M 264.13 5.94 2.36 2.94 2.27 

SD 147.54 1.12 0.67 1. 61 0.91 

Type B M 172.06 4.81 1.73 3.38 2.73 

SD 93.35 1.22 0.79 1.59 1.19 

3. ID 
Total # of aerobic pts. accumulated per week (n = 16). # 

c 

of times run per week (n = 16). Level of satisfaction in 

performance (n = 11). ^Tendency to wear a stopwatch during 

training runs (n = 16). Degree of effort expended during 

races (n = 11). 

among Runner a from 56 to 549 per week. A two-tailed t-test for 

matched groups reveals significant differences between Type 

A Runners and Type B Runners in total number of aerobic 

points earned per week, t(15) = 2.16, £ < .05, with Type A 

Runners achieving significantly more points per week than 

Type Bs. 

Additional analyses were made to determine the effect, 

if any, of these differences on cognitive performance. 

Therefore, a MANCOVA with repeated measures was performed, 

with aerobic points as a covariate. The summary of this 
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analysis and related ANCOVAS appear in Appendices X - Z. 

The results were virtually identical to the original MANOVAS 

and ANOVAS, indicating no effect due to differences in 

aerobic points. In addition, among Runners, there was a 

slight negative, but nonsignificant correlation between 

aerobic points and performance on the Raven-Dual Task 

(r = -.23), the BDS-Single Task (r = -.15), and the BDS-

Dual Task (r = -.06), with a slight positive correlation 

on the Raven-Single Task (r = .02). 

Times run per week was measured by a self-report item on 

the Health and Physical Activity Questionniare. A two-tailed 

t-test for matched groups, t(15) = 2.52, p < .05, revealed 

significant differences in number of runs per week between 

Type A and Type B Runners, with Type A Runners running more 

times per week than their Type B counterparts. 

Level of satisfaction in performance was assessed by 

means of an item with scores ranging from 1 (indicating 

satisfaction in current level of performance in races) to 

3 (indicating definite dissatisfaction). A two-tailed 

t-test for matched groups, t(10) = 2.28, £ < .05, reveals 

a significant difference in level of satisfaction between 

Type A and B Runners, with Type A Runners indicating a 

higher level of dissatisfaction than Type B Runners. 

The tendency to wear a stopwatch during training runs 

was assessed by means of an item with scores ranging from 

1 ("I always wear a stopwatch and time myself during almost 
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all training runs" ) to 5 ("I hardly ever wear a stopwatch 

or time myself during taining runs"). A two-tailed t-test 

for matched groups, t(15) = -0.79, p > .10, reveals no 

significant difference between Type A and B Runners in 

tendency to use a stopwatch. 

Degree of effort was assessed by means of an item with 

scores ranging from 1 ("I run almost every race with an 

all-out effort") to 4 ("I almost never run races with an 

all-out effort"). A two-tailed t-test for matched groups, 

t(10) = -0.86, £ > .10, reveals no difference between 

Type A and B Runners in effort expended at races. 

In summary, Type A Runners tend to run more races, 

attempt more PRs, earn more aerobic points, run more times 

per week, and report more dissatisfaction with their level 

of performance in races than Type B Runners, although they 

did not show any greater tendency to time training runs, to 

run races with all-out effort than B Runners, or to run 

while injured or ill. 
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CHAPTER IV 

Discussion 

The results of the present study indicate that indi-

viduals who engage in aerobic exercise, maintain a healthful 

weight, and consume a low-cholesterol diet tend to exhibit 

superior performance on the secondary task in a dual-task 

situation to those who do not. These differences in cognitive 

performance cannot be attributed to the intrusion or distrac-

tion of negative thoughts, depression, age, sex, or socio-

economic status, but suggest that the Runners in this study 

have greater attentional resources and/or capacity to perform 

under split-attention conditions. In addition, Type A 

Runners were found to exhibit a more driven, competitive 

approach to running than their Type B counterparts, although 

there were no differences in stopwatch usage or tendency to 

run while ill or injured. However, the investigation failed 

to replicate the findings of Matthews and Brunson (1979), in 

that there were no A-B differences in dual task or single 

task cognitive performance. Finally, there were no inter-

actions between aerobic fitness and personality type with 

regard to cognitive performance. Each of these areas will 

be discussed in the following sections. 
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Exercise and Attentlonal Capacity 

As hypothesized, Runners exhibited superior attentional 

capacity, compared to the Sedentary group, indicated by 

superior performance on the secondary task under dual-task 

conditions. These findings both confirm and extend the 

findings of previous studies (El Naggar, 1982; Young, 1979), 

which documented improvements in cognitive functioning 

associated with chronic aerobic exercise, with the use of 

more traditional cognitive measures not making use of the 

split-attention paradigm. The data also indicate that, in 

addition to exercise, Runners tend to consume a low-

cholesterol diet and maintain a healthy weight significantly 

more often than their Sedentary counterparts. In addition, 

diet and weight were positively correlated with performance 

on the Backward Digit Span test under the Dual Task condition. 

Thus, superior split-attention capacity appears to be corre-

lated with all three lifestyle factors—aerobic exercise, 

low-cholesterol diet, and weight control. 

Nutrition, in general, has been linked to cognitive 

performance in several recent studies. Thatcher, McAlaster, 

Lester, and Cantor (1984) found reading achievement among 

children ages six to 16 to be significantly related to hair 

mineral concentrations and the amount of "junk food" in the 

diet. They speculate that there may be an optimum physio-

logical substrate for acquiring reading skills and that the 

functional state of a "normal" brain may be influenced by 
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nutritional variables. In a study of medical house officers, 

the number of meals consumed was positively correlated with 

performance on the Trail Making test, while number of meals 

and quality of food were positively correlated with perfor-

mance on the Raven Progressive Matrices (Hawkins, Vichick, 

Silsby, Kruzich, & Butler, 1985). Others (Harris & Bloom, 

1984) have found IQ scores and weight control to be positively 

correlated among mentally retarded subjects. In one of the 

rare studies examining the influence of both a low-fat diet 

and exercise on mental functioning, Merzbacher (1979) found 

that a group of older adults (mean age of 60), suffering from 

heart disease or other degenerative illnesses, showed signi-

ficant improvement on the Arithmetic and Block Design subtests 

of the WAIS, following a 26-day intensive regime of diet, 

exercise, and instruction, although no improvements were found 

on the Digit Span or Digit Symbol subtests. Other studies 

dealing exclusively with exercise and cognitive functioning 

have been reviewed in the introduction. 

The limitations of the current study are such that it is 

impossible to determine which of the variables positively 

related to the superior performance of the Runners under 

split-attention conditions actually "caused" this superior 

performance. Indeed, it is possible that they all did or even 

that some other variable, not measured, but related to one or 

more of these variables produced the superior performance. 

Some investigators (Cooper, 1982b; Merzbacher, 1979), however, 
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have suggested that these factors actually are responsible 

for superior cognitive functioning. For example, Cooper 

states that an improper high-cholesterol diet and a 

sedentary lifestyle can result in too much harmful LDL 

cholesterol in the blood, which can lead to atherosclerosis 

which can, in turn, result in decreased blood flow to the 

brain, with possible declines in mental acuity. In addition, 

others have found high concentrations of fat in the blood to 

lead to slowing of circulation and reductions in red cell 

oxygen function (Swank, 1961), which could affect brain 

activity. 

On the other hand, it is possible that individuals who 

choose a healthy lifestyle are more intelligent to begin 

with, and that their superior intelligence leads them to 

take better care of themselves. Olsen (1986) suggests that 

the element of control is at issue in that individuals who 

exercise on a regular basis are better &ble to take control 

over other aspects of their lives, including diet and weight. 

Finnegan and Suler (1985) found that postcoronary patients 

who were able to adhere to one health behavior change (in 

this case, to quit smoking) were more likely to make other 

changes, including weight loss, and speculate that this 

ability to make one positive change leads the indvidual to 

feel in control of his or her health habits, with success in 

one area generalizing to another. in the same vein, Schifter 

and Ajzen (1985) found that the best predictor of weight loss 
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among a sample of female college students was the degree to 

which the women felt that they had control over their body 

weight. Thus, it may be that the Runners in this sample have 

a greater sense of control over many areas of their lives 

than do the Sedentary subjects. This may extend to the 

control of attention under the demands of the split-attention 

paradigm. 

Contrary to predictions, no differences were found on 

the secondary task under single task conditions. This 

finding, however, may be related to the ceiling effect 

reported earlier for this task, as 81 percent of the Runners 

and 63 percent of the Sedentary subjects achieved a score of 56 out 

of 60, or higher. Therefore, contrary to expectations, the 

6-digit Backward Digit Span test used in this study appears not 

to have been sufficiently difficult for this selective 

sample. In the Paulman and Kennelly (1984) study which 

used the same tasks on an undergraduate sample, scores were 

somewhat lower than in the present study. The BDS test may 

thus have failed to discriminate between the Runners and the 

Sedentary subjects under single task conditions because of 

this inadequate ceiling. However, for the same reason it i 

may have also underestimated the performance of the Runners 

under dual task conditions. 

In addition, contrary to what was hypothesized, there 

were no differences between Runners and Sedentary subjects 

on the primary task (Raven) under either single or dual 
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conditions. This is in contrast to previous studies (Powell, 

1974; Weingarten, 1973), which found a positive relationship 

between aerobic fitness and performance on the Raven test, 

although Barry and his colleagues (1966) did report negative 

findings. However, the nature of this sample is quite 

different from these earlier studies, as it is composed of 

more educated, professional, younger, and nonclinical 

individuals. With such a sample, it may be that differences 

in attentional capacity and cognitive functioning do not 

emerge except on the secondary task in a dual task situation, 

which is, as Stankov (1983) suggests, a more accurate and 

sensitive measure of "g" than single tasks, particularly 

among above-average individuals. 

On this task, the individual uses whatever attentional 

resources are "left over"—that are in excess of what is 

required for the primary task (Stankov, 1983). Thus, this 

is the most sensitive task to any shortages in attentional 

capacity. In addition, if intelligence is correlated with 

split-attention ability, and if the dual task is indeed a 

better measure of general intellectual functioning than more 

traditional measures, as Stankov suggests, it may be inferred 

that general intellectual ability is positively correlated 

with a healthy lifestyle, specifically, chronic aerobic 

exercise, a low-cholesterol diet, and weight control. 

The results of the current investigation also indicate 

that the attentional deficits of the Sedentary subjects are 
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not due to negative, task-irrelevant thoughts, as there were 

no differences between Runners and Sedentary subjects, as 

had been expected, on the Cognitive Interference Question-

naire. It appears that Sedentary subjects do not have 

trouble concentrating or focusing, but perhaps have less 

attentional capacity to focus with. This is in contrast to 

a similar study (Paulman & Kennelly, 1984), in which this 

internal self-focus was found to be responsible for such 

deficits among test-anxious undergraduate students. In 

fact, compared to their results, the data reveal a sample 

overall untroubled by such self-deprecatory thoughts during 

task completion, as mean scores of the current study closely 

approximate the low mean scores obtained by the lovf 

test-anxiety subjects with good test-taking skills in the 

Paulman and Kennelly study. It is possible that, in the 

current study, the adults who volunteered were more self-

confident and less anxious about themselves than the 

undergraduates of the Paulman and Kennelly study, and that 

individuals who volunteer for studies such as the present 

one are more well—adjusted to begin with. 

In this study, the only variable correlated with perfor-

mance on the CIQ was depression, which is not surprising, as 

individuals who suffer from depression have been character-

ized as having negative self-focus (Beck, 1976). However, 

it should be kept in mind that the overall depression scores 

indicate a non-depressed sample, as the means are all 
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substantially below that indicating the presence of depres-

sion. Therefore, the split-attention deficits displayed by 

the Sedentary subjects cannot be ascribed to cognitive 

inefficiency related to depression. Contrary to prior 

research which found significantly less depression among 

those who exercise as opposed to sedentary individuals 

(Jasnoski & Holmes, 1981; Lobstein et al., 1983), there 

were no differences between the two groups in the current 

study. One possible reason for this discrepancy may be the 

fact that the present investigation relied heavily on the 

initiative of the volunteer subjects, as they were required 

to return the initial screening questionnaire by mail or in 

person. This is in contrast to the studies cited above, in 

which the initiative rested with the experimenters. This 

aspect of the methodology may have, in effect, screened out 

more severely depressed individuals, as one aspect of 

depression is loss of initiative. In addition, the current 

sample is composed primarily of highly educated professionals, 

in contrast to previous studies, which may account, in part, 

for the difference. 

Also contrary to predictions, Type As did not report 

fewer task-irrelevant, negative thoughts than Type Bs. In 

fact, scores on the Marlowe-Crowne Social Desirability Scale 

indicate no differential tendencies on the part of Type As 

to suppression or denial in general, in contrast to previous 

studies (Carver et al., 1976; Weidner & Matthews, 1978), 
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which found Type As to exhibit a tendency to suppress symptoms 

during task performance. However, in the current investiga-

tion, subjects were asked to report on the thoughts they had 

during the tests, following actual test administration, while 

both Carver and his colleagues as well as Weidner and Matthews 

actually collected this data during task performance. In 

fact, Weidner and Matthews found Type As to suppress symptoms 

during the task, but to report a like number of symptoms to Bs 

following task completion. Thus, the data in this study are 

more similar to data collected by Weidner and Matthews after 

subjects completed the task. In addition, Carmody and his 

associates (1984). recently found Type As to actually report 

more medical and psychological symptoms than Bs on a retro-

spective self-report health questionnaire. Therefore, in 

non-challenging situations (following task completion or 

completing self—report items), when there is no reason to 

ignore symptoms, Type As may not deny, suppress, or ignore 

symptoms more often that Type Bs. 

Running Style and the Type A Personality 

The results of the current study, although exploratory 

in nature, indicate that JAS-assessed Type A Runers differ 

from Type B Runners in competitiveness (number of races) and 

drive for achievement (number of attempts for Personal 

Records), as was hypothesized. On the other hand, contrary 

to predictions, Type As showed no greater tendency than Bs 

to ignore symptoms of illness or injury in order to continue 
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running. Additional analyses reveal that Type As tend to run 

more times per week, achieve a greater number of aerobic 

points per week, and have higher levels of dissatisfaction 

with performance than Type B Runners. On the other hand, 

Type A Runners were similar to their Type B counterparts 

regarding tendency to time all training runs and level of 

effort expended in races. 

The Type A tendency toward achievement-striving is 

reflected in the fact that Type A Runners in the current 

study attempted more PRs, accumulated more aerobic points, 

and ran more times per week than Type B Runners. This 

latter finding is consistent with Howell (1984), who 

reported a positive correlation between the Type A pattern 

and the amount of time spent in aerobic activities. However, 

it appears that this increased training on the part of Type 

As does not necessarily lead to feelings of satisfaction and 

achievement, as Type A Runners expressed a significantly 

greater degree of dissatisfaction with their current perfor-

mance level than did B Runners. This finding appears to 

reflect an insecurity on the part of As, not shown by B 

Runners, in that, although they are doing more training, they 

feel less content or satisfied than do Bs. It is also 

possible that they are spending more time but actually 

accomplishing less than Bs. This interpretation is consis-

tent with the findings of Carver and his associates (1976) 

who reported Type As to be less efficient walkers on a 
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treadmill than Bs, as they exerted greater effort with no 

increase in performance. 

There is also evidence in the present findings that 

this greater accumulation of aerobic points on the part of 

Type A Runners did not appear to be beneficial in terms of 

performance on the tasks. In fact, Type A Runners scored 

lower than Type B Runners (see Table 10) on the BDS under 

Dual Task conditions, although the differences were nonsig-

nificant. In addition, their scores on the BDS-Dual Task 

were lower than on the BDS-Single Task, while there were 

virtually no differences for Type B Runners. There was also 

a slight, negative, but nonsignificant, correlation between 

aerobic points and performance on the Raven test, under Dual 

Task conditions, and the Backward Digit Span test, under 

both Dual and Single Task conditions. 

One possible reason for failure to find cognitive 

performance related to differential levels of aerobic points 

may have been the apparent ceiling effect on the BDS dis-

cussed earlier. On the other hand, it is also possible that 

only a moderate level of fitness is required for maximum 

cognitive efficiency, beyond which exists no discernbile 

benefits, and possibly, decrements. In fact, recent research 

(Paffenbarger, Hyde, Wing, & Hsieh, 1986) suggests that 

individuals who engage in more intense and vigorous exercise 

do not gain any significant health advantage over those 

engaging in more moderate levels of activity, and, after a 
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certain point, may even lose benefits. Also, others 

(Dienstbier et al., 1981) found marathon running not as 

effective as moderate running in inducing reductions in 

psychological and physiological indicators of stress. 

Regarding cognitive performance, Davey (1973) found a 

curvilinear relationship to exist between physical exertion 

and short-term memory, although at present no such research 

exists in reference to chronic aerobic exercise. Whether or 

not such a curvilinear relationship is present/ the current 

findings do indicate no advantage in cognitive performance 

for those who accumulated more aerobic points. 

Consistent with predictions, Type A Runners are more 

competitive than Type B Runners, as they report running 

more races per year than Type Bs. On the other hand, no 

differences were found between the two groups in the 

tendency to time all runs or to expend "all-out" effort when 

racing. Therefore, although Type A runners tend to involve 

themselves in more competitive activities than Bs, they do 

not perceive themselves as being more time-conscious or 

exerting more effort. One possible reason for this apparent 

inconsistency may lie in the fact that the data were based 

on retrospective self—report, as opposed to objective obser-

vation in the laboratory. As others (Carmody et al., 1984) 

have noted, Type A self—attributions are often at variance 

with more objective measures. However, it is also possible 

that Type A Runners, while engaging in competitive and 
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challenging activities more often than B Runners, are more 

similiar to their B counterparts in other areas. 

Contrary to predictions, there were no differences 

between Type A and B Runners in the tendency to run while 

injured or ill. This appears to be inconsistent with 

previous studies (Carver et al., 1976; Weidner & Matthews, 

1978), which found As to suppress bodily symptoms when per-

forming tasks. Similarly, Type A football players have been 

found to exert themselves more, both in practice and actual 

games, when injured than did Type B players (Carver, 

DeGregorio, & Gillis, 1981). However, there are several 

possible explanations for this apparent discrepancy. In the 

current study, this tendency was assessed by retrospective 

self-report, while in the previous studies mentioned above, 

more objective, contemporaneous measures were made. It is 

possible that had someone else rated the runners on this 

item, A-B differences would have been evident. In addition, 

it may be that A Runners are less likley to admit to being 

ill or injured in the first place; thus, they would not 

perceive that they had, in fact, continued to run under these 

circumstances. However, the finding of no A-B differences on 

the SDS, which assesses tendency to suppress or deny, argues 

against this possibility. it is equally plausible that, 

among runners, A-B differences in this area do not exist, 

that the activity of funning leads As, similar to Bs, to 

become more aware of their bodies, even under challenging 
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conditions, and to take better care of themselves. This 

could have important implications regarding the Type A vul-

nerability to coronary heart disease, as it has been 

suggested (Matthews & Brunson, 1979) that failure to attend 

to the early symptoms may be a major risk factor associated 

with the Type A personality. If running helps the Type As 

to become more aware of bodily functioning and more 

respectful of their physical limitations, then it may indeed 

play a role in modifying the impact of the Type A pattern. 

In summary, it appears that Type A Runners do tend to 

channel some, but not all, of their Type A characteristics 

into their running. If, as previously suggested (Matthews, 

1982) , the Type A behavior pattern is truly an interaction 

of personality and certain types of situations, it may be 

that running, as engaged in by committed runners does not 

elicit the full Type A syndrome, whereas some other type of 

activity would. 

It is also possible that running itself has moderated 

the overall Type A pattern to a certain extent. In fact, 

Type A mean scores of Runners are lower than those for 

Sedentary As in the current study (10.99 vs. 12.09), 

although it is impossible to say, from the present findings, 

whether or not running is actually responsible. It may be 

that the more moderate Type As are attracted to running to 

a greater extent than the more extreme As. However, in 

support of the prior explanation, Blumenthal, Williams, 
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Wiliiams, and Wallace (1980} found the magnitude of the 

Type A score actually to be lowered as a result of aerobic 

exercise, although there were no control groups in their 

study. This would account for the fact that certain Type 

A characteristics are evident in running style, while others 

are not. Along this same line, Jasnoski and Holmes (1981) 

found changes in the Type A score to be a function of 

participation in aerobic fitness programs, and not related 

to actual fitness level, indicating that it is the partici-

pation in a running program and not physiological changes 

that account for lower Type A scores. This question is 

beyond the scope of the present study and merits further 

investigation by future research. 

As discussed previously, some questions have been 

raised regarding the validity of the JAS. The results of 

the present study provide some degree of validation for 

this instrument, as JAS-assessed Type A and B Runners do 

differ in personality characteristics. 

Attentional Allocation and the Type A Behavior Pattern 

In the current study, no A-B differences in attentional 

allocation were found. it was predicted that aerobic fit-

ness would serve as a moderator variable to the extent that, 

among Runners, As would be similar to Bs, while, among 

Sedentary subjects, As would demonstrate a tendency to focus 

on the primary task while inhibiting attention to the 

secondary task, as has been previously reported (Humphries 
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et al., 1983; Matthews & Brunson, 1979). While Type A 

Runners were similar in this regard to Type B Runners, there 

were also no differences between the Sedentary As and Bs. 

In fact, the only differences in performance on the cognitive 

tasks were accounted for by the main effect of Runner versus 

Sedentary, or by the interaction between Fitness Group and 

Task condition for the secondary task, the BDS. No signifi-

cant effects of Type were found, either main or interaction. 

This failure to replicate previous findings may be due to 

several factors. 

In the first place, the sample in the current study was 

very selective and homogeneous, composed of healthy, educated, 

primarily professional, well-adjusted adults from the 

community, while Matthews and Brunson (1979) and Humphries 

and her colleagues (1983) both used college undergraduates. 

In fact, Carmody and his associates (198 4) found results 

opposite to those of Matthews and Brunson in a study using 

employed adults, although their data were based on self-

report measures. They speculate that, in field settings, 

A-B differences may not be the same as those obtained under 

laboratory conditions. It is also possible that differences 

found among undergraduates assessed by the student version 

of the JAS simply do not exist among community-living, highly 

educated adults, assessed by the JAS form for employed 

individuals. Demographic and socioeconomic factors may 

interact with personality and situation to produce different 
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results among different groups in varying situations. This 

is obviously a subject for future research, particularly in 

view of the fact that the majority of Type A studies were 

conducted on student populations. 

Secondly, there were differences between the present 

investigation and that of Matthews and Brunson (1979) in 

the type of tasks employed. in the current study, effortful 

cognitive processing was clearly required for both the 

secondary and primary tasks, the Raven and Backward Digit 

Span, while a simple reaction time test was employed as the 

secondary task by Matthews and Brunson, which, in combination 

with the Stroop Color Naming test, may not have fully 

engaged subjects' working memory to the extent of the present 

study. However, as has been previously noted, a "ceiling 

effect" appears to have existed on the secondary task in the 

present study, suggesting that this task was not sufficiently 

difficult or challenging to elicit A-B differences in this 

selective sample. Therefore, in the current study, as 

opposed to Matthews and Brunson, A-B differences in atten-

tional allocation may have been prohibited by the ceiling 

effect found on the secondary task, as well as the selective 

nature of the sample. However, Fitness Group effects were 

found on the secondary task despite the possible attentuation 

of differences due to ceiling effects, so effects of Type 

should have been possible to observe if they existed in the 

study. it was possible that no A—B differences actually 

exist under the types of tasks used in the current study. 
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Third, the procedure itself may be in part responsible 

for the failure to find A-B differences in attentional allo-

cation policies. Previous research has shown that incentives 

or rewards may be an important moderator variable in obtaining 

these differences in task performance. For example, Manuck 

and Garland (1979) found Type As to differ from Type Bs only 

in a No—Incentive condition, not in the Monetary Incentive 

condition, in which subjects were penalized for failure as 

well as rewarded for success. Blumenthal, McKee, Haney, and 

Williams (1980) found A-B differences to emerge, however, only 

under a monetary reward condition (but in which there was no 

penalty for failure), while no differences were found in a 

"social evaluative" condition in which subjects were told the 

task was a measure of intelligence and were urged to do their 

best, instructions quite similar to those of the present 

study. They suggest that the Incentive condition of the 

Manuck and Garland study more closely resembles their 

"social-evaluative" condition in that it introduces cues for 

both success and failure, which tends to preclude A—B 

differences. 

Adding support to this conclusion, Diamond and Carver 

(1980) found no A-B differences on attention-demanding tasks 

(word identification and mental arithmetic), in which subjects 

were informed that mistakes were recorded. They also 

speculate that the lack of competition may have precluded 

A-B differences. No competition occurred in the present 
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study either. In addition, in the current study, as well as 

in the social-evaluative condition of the study by Blumenthal 

and his associates, and the Diamond and Carver study, the 

experimenter administered all tests. This procedure may 

have added to the salience of evaluative instructions, thus 

eliminating the effects of Type. Blumenthal and his 

colleagues speculate that when a potentially aversive 

outcome is thus socially related, As and Bs are similarly 

affected. 

Limitations of the Study 

One limitation, previously mentioned, is the nature of 

the sample, in that it is composed of highly educated, 

primarily professional, healthy volunteers, thus limiting 

generalizability. However, it is relatively representative 

of both runners in general (Morgan & Pollock, 1977) as well 

as the majority of Type As (Friedman & Ulmer, 1984). 

The "ceiling effect" on the secondary, BDS, task may 

be regarded as a second limitation. It is probable that the 

6-digit BDS task in this study was too "easy," thus under-

estimating the performance of the Runners on this task. This 

ceiling effect may also have precluded the finding of differ-

ences among Runners with widely divergent levels of aerobic 

points per week. It seems likely that a seven or eight digit, 

rather than a six digit span, would be more appropriate for 

selective, highly educated, samples such as that of the 

current study. 
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A third limitation involves the use of self-report 

measures. Recent research (Carmody et al., 1984) indicates 

that studies using retrospective questionnaires produce 

different outcomes than those involving laboratory proce-

dures and contemporaneous measures with Type As. It may 

be that some of the results of the current study were pro-

duced by the nature of the measurements. On the other 

hand, there was no evidence to indicate any differential 

tendency to deny, repress, or attempt to "look good" among 

any of the groups. 

The use of self-report measures to determine aerobic 

fitness may be criticized. However, there is ample precedent 

in the literature for this procedure (Del Ray, 1982; Renfrow 

& Bolton, 1979), and every effort was made in this investi-

gation to ensure that subjects in the Runner group were 

aerobically fit. This was done by using 20 miles per week 

as a minimum cutoff point, which appears to distinguish the 

truly committed runner from the more occasional one. Also, 

the level is considerably above that recommended by Cooper 

(1985) as necessary to achieve fitness. In addition, Runners 

were asked to provide very specific information regarding 

exercise habits, such that aerobic points could be calculated. 

In fact, the lowest aerobic point level of 54 is still con-

siderably above that required for fitness (30). Therefore, 

since logistical limitations precluded obtaining physiological 

data to document fitness, every effort possible was made to 
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ensure that the Runner group was indeed aerobically fit and, 

in fact, all evidence obtained in the study points to the 

conclusion that they were very aerobically fit. 

Summary and Conclusions 

In the first place, the study was successful in examining 

differences in cognitive performance between Runners and 

Sedentary subjects, as Runners were found to exhibit superior 

attentional capacity, demonstrated by their performance on 

the secondary task under dual-task conditions. It was also 

found that this superior capacity was related to a low-

cholesterol diet and maintenance of a healthful weight, 

suggesting that it is the Runners' lifestyle, not simply 

the exercise itself, which is associated with superior 

cognitive functioning, although determining the exact rela-

tionships was beyond the scope of this investigation. One 

possible implication of this finding is that individuals who 

undertake an aerobic exercise program should also be 

encouraged to reduce the fat in their diets and maintain a 

healthy weight, as the benefits obtained may indeed be the 

result of all three lifestyle factors. 

Furthermore, as performance in the dual-task setting has 

been related to general intellectual ability (Stankov, 1983), 

the implication is that the Runner's lifestyle is associated 

with enhanced intellectual capacity as compared to that of 

more sedentary individuals. Indeed, in the current study, it 

was only under the dual task condition that such differences 
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in cognitive performance occurred between Runners and 

Sedentary subjects. 

Secondly, the present study failed to replicate previous 

investigations (Matthews & Brunson, 1979) in that no A-B 

ferences in attentional allocation were found. Although 

Type A and B Runners did perform similarly in terms of 

attentional policies, the expected A-B differences among 

the Sedentary subjects were not found possibly due to the 

nature of the sample and tasks. Differences in performance 

were soley attributable to Fitness effects, while personality 

type was not a factor. These findings do indicate the very 

situational nature of the Type A personality, as A-B differ-

ences in cognitive functioning apparently emerge only under 

very specific circumstances and tasks, not present in the 

current study. 

Thirdly, this study examined the test-taking cognitions 

of the subjects, finding no A versus B or Runner versus 

Sedentary differences, as had been predicted. Thus, differ-

ences in dual task performance cannot be attributed to the 

distraction of negative thoughts during the tests. Similarly, 

there was no relationship found between depression, education, 

or other demographic variables and cognitive performance. 

Thus, a likely conclusion is that Sedentary subjects have 

less attentional capacity than Runners. 

Finally, the investigation was successful in examining 

differences in the running styles of Type A and B Runners. 
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As predicted, Type A Runners do channel some of their 

behavioral characteristics into running, although not all. 

The Type A Runners in the current study demonstrate greater 

competitiveness and achievement striving, exceeding B Runners 

in runs per week, aerobic points, races per year, PR attempts, 

and level of dissatisfaction with current performance. This 

may reflect some of the less pathogenic elements of the Type 

A pattern (Williams, 1984). The Type A Runners do not show 

any differential tendencies to time training runs, to run 

while ill or injured, or to exert "all-out" effort in races 

relative to Type B Runners. It is, of course, beyond the 

scope of the current study to determine if, indeed, the 

Type A approach to running has salutory or pathogenic effects 

in terms of the risk of CHD. However, it can be concluded 

that Type A Runners are similar to Type B Runners in at 

least some of their running habits as well as their policies 

of attentional allocation. Thus, running may serve to modify 

the Type A personality, at least to a limited extent. 

There are several practical implications deriving from 

these findings. Considering the prevalence of both the 

Type A pattern and coronary heart disease, exercise is a 

very cost-effective form of treatment (Blumenthal, Williams, 

Williams, & Wallace, 1980) and can thus be promoted on a 

much wider scale than other therapies, such as group 

counseling. in addition, it is suggested that an activity 

such as running would appear to be particuarly attractive to 
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Type As, with the opportunities it provides for competition, 

speed, and timing, thus perhaps leading to increased 

adherence. Finally, since the Type A pattern encompasses 

both physiological and psychological components, treatment 

should involve both aspects, which exercise does. 

Future Research 

The findings of the current study have implications for 

future research, as there is a need to expand and clarify our 

understanding of the relationship between exercise, person-

ality, and cognitive functioning. One avenue might focus on 

determining the relative contribution of each of the life-

style variables exercise, diet, and weight—to attentional 

capacity in order to determine which, if any, is most 

responsible for cognitive performance. An additional area 

of research might include ascertaining the relationship 

between aerobic points and cognitive performance, as it would 

be of value to determine the differential effects, if any, of 

varying levels of aerobic fitness. Finally, epidemiological 

and longitudinal studies appear to be in order to clarify the 

role of aerobic exercise in the modification of the Type A 

behavior pattern and the risk of CHD. For example, is the 

Type A approach to running such that it nullifies the bene-

fits to be gained from it, or does it act to "protect" the 

individual from CHD? Would some other type of exercise be 

more beneficial or should running be used in combination with 

other techniques to modify the Type A pattern? Due to the 
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widespread nature of the Type A pattern in our culture and 

the prevalence of heart diseaset these questions seem worthy 

of future research. 
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Appendix A 

Informed Consent 

You will be asked to complete several questionnaires 
which include questions concerning your health, lifestyle, 
and personality. In addition, some of you will be asked to 
complete some additional tasks which measure cognitive and 
personality factors. This information will be used to gain 
more understanding of the role of physical fitness, 
accomplished through running, in personality and cognition. 

There ̂  will be no physical or psychological risks in 
Participating in the study, and your responses will remain 
completely confidential. At any time you may choose not to 
continue in this research study; if you choose not to go on, 
I thank you for considering to serve as a subject. If you 
choose to continue, I will assume that you are giving your 
consent to be a subject. Those who complete the study will 
receive a summary of the results when it is completed. 

I have received a clear explanation and understand the 
nature of this study, and I have received an explanation of 
the benefits of the research. I understand that I may with-
draw my consent at any time. With my understanding of this 
having received this information and satisfactory answers 
to the questions I have asked, I voluntarily consent to 
participate in this study. 

Participant's Name 

Date 
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Appendix B 

Dear Participant: 

I am currently engaged in a study looking at the rela-
tionships among physical fitness, personality, and cognitive 
factors. Enclosed are three relatively brief questionnaires 
which measure personality, health, and exercise factors. 
Please note that you only need to circle the correct response 
on the answer sheet for the Jenkins Activity Survey. On the 
other two questionnaires, just circle the correct response on 
the questionnaire itself. Your answers to these questions and 
to any other questionnaires are completely confidential. Your 
name will be dropped from the data and replaced by a number 
for data analysis. 

Because this study is divided into two sections, some of 
you will be contacted and asked to do a couple of more tasks. 
This second section will involve only about a half hour of 
your time. The success of the study depends upon a certain 
number of you completing both sections. Please indicate your 
willingness to complete both sections by filling out the 
section below so that I may contact you. 

If you have any questions concerning the study or the 
questionnaires, please feel free to call me, day or evening, 
at (512) 452-6032. When you have completed this packet, please 
return all questionnaires and the answer sheet to me in the 
envelope provided as soon as it is possible. Your timely 
completion of these materials will be greatly appreciated. A 
summary of the results of the study will be provided to each 
person participating in the study. 

Thank you so much for your cooperation. 

Ahjie Morton 

Name 

Address 

Phone Number (Please indicate the most convenient time tocall) 

(All information is completely confidential and will be 
identified only by means of a number.) 
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HEALTH AND PHYSICAL ACTIVITY QUESTIONNAIRE 

1-2. What is your age?_ 3. Sex? 1. Male 2. Female 

4. What is your race? 

1. Black 4. Oriental 
2. White 5. other 

3. Hispanic 

5. What is your current marital status? 

1. Single 4. Widowed 
2. Married 5. Cohabitating 
3. Divorced 6. Separated 

6. What is your current educational -level? 

1. High school graduate 4. College beyond bachelors, 
or less but no graduate degree 

2. College: 1-3 years 5. Graduate Degree 
3. College graduate (Masters, Ph.D., M.D. 

etc.) 

7. What is your (and/or your spouse's) current annual 
income? 

1. Less than $8,000 4. $25^00 to $40,000 
2. $8,000 to $14,999 5. Over $40,000 
3. $15,000 to $24,999 

8. Wh&t is your current vocational status? 

1. No paid employment 
2* Part—time employment (20—31 hours per week) 
3. Combined employment and studies 
4. Full-time employment (32-40 hours per week) 

9. If you are currently employed, what is the nature of 
your occupation? 

Professional or business executive 
2. Manager, administrator, proprietor 
3. Sales, clerical or other office worker 
4. Trained worker (electrician, auto repairperson, 

seamstress, etc.) 
5. Service worker or laborer 
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Appendix B—Continued 9 8 

10. What is your religious preference? 

1. Protestant 
2. Catholic 
3. Jewish 
4. Other 

11. What is your systolic (top number) blood pressure (when 
last checked)? 

1. Over 145 
2. 145 or under (without medication) 
3. Don't know 

What is your diastolic (lower number) blood pressure 
(when last checked)? 

1. Over 9 0 
2. 90 or under (without medication) 
3. Don't know 

Have you ever had any kind of heart trouble or stroke 
(including heart attack, angina pectoris, heart failure)? 

1. Yes 
2. No 

14. Do you have diabetes? 

1. Yes 
2. No 

15. Do you have cancer (except skin cancer)? 

1. Yes 
2. No 

13 

16 

17 

Do you suffer from a disabling chronic lung disease 
such as emphysema? ' 

1. Yes 
2. No 

Do you currently have any other major illness or dis-
life?tY W h l C h si9nificantly interferes with your daily 

1. Yes 
2. No 
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18. Which of the following is true concerning your family 
history? 

1. Neither parent suffered from heart disease. 
2. One parent suffered from heart disease. 
3. Both parents suffered from heart disease. 

19. Which statement is most accurate for you? 

1. Do not and never have 4. Smoke less than 1 
smoked pack per day 

2. Smoked formerly, but not 5. Smoke one pack per 
n o w day, but less than 2 

3. Smoke only pipe or cigars 6. Smoke 2 or more 
packs per day 

20. Which statement is most accurate for you? 

1. I never eat meat—I consider myself a vegetarian. 

2. I rarely eat meat of any kind, except fish? eat 
very few dairy products and use low-cholesterol 
products whenever possible. 

3. I eat meat at no more than 2-3 dinners and 2-3 
lunches per week; only eat chicken without skin 
and only 3-4 eggs per week; eat few hamburgers, 
baked goods, ice cream, candy, etc. 

4. Eat meat 3-4 times per week and meat or cheese 
often for lunch; eat 4-6 eggs per week, occasionally 
bacon for breakfast; have frequent desserts and 
occasionally hamburgers; eat butter and margarine, 
but prefer butter. 

5. Eat meat 4-6 times per week at dinner and often for 
lunch; 1-2 eggs and bacon every day for breakfast; 
hamburgers often; eat cheese, pie, cake, ice cream, 
& butter often. 

6. Eat meat in substantial amounts, including frequent 
large steaks; hamburgers, cheeseburgers and french 
fries common at lunch; 2 eggs & bacon or sausage 
for breakfast usually; use lots of butter. 

21. Do you drink alcoholic beverages? 

1. Yes 
2. No 
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22. if "yes," how many per week (average)? If "yes," 

1. More 
2. 25-40 
3. 8-24 
4. 3-7 
5. 1-2 

23. most healthful weight without shoes for a woman 
64 (5 ft., 4 in.) tall is about 125 pounds; that for 
a man 69" (5 ft., 9") tall is 160 pounds. Allow 4 
pounds more or less for each inch taller or shorter, 
and check the response which most accurately reflects 
your weight: 

1. At healthful weight or modestly underweight 
2. 10 pounds or less above healthful weight 
3. 11-20 pounds above healthful weight 
4. 21-30 pounds above healthful weight 
5. 31-40 pourids above healthful weight 
6. More than 40 pounds above healthful weight 

Are you currently taking any of the following types of 
medication on a regular basis (daily or almost every day) "> 
(1 = yes,- 2 = no) * 

24. Antihypertensive medication (Inderal, Aldomet, etc.) 

25. Diet pills (Preludin, Dexatrim, etc.) 

26. Anti-asthma medication(Brethine, Primatene, etc.) 

27. Decongestants or cold medicines (Actifed, Nyquil 
etc.) 

28. Stimulants (Ritalin, Desoxyn, etc.) 

29. Tranquilizers (Valium, etc.) 

30. Other 
(please specify) 

Do you participate in any of the following physical activities 
on a regular and systematic basis? If so, how many times per 
week on the average do you work out? About how long do you 
work out each time (include only time spent in continuous 
exercise)? How much distance do you cover each time (list 
miles for running, walking, bicycling; yards for swimming; 
steps per minute for rope skipping)? For how long have you 
been working out at this level (list in months; for example, 
5 years = 60 months)? 
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Yes(l) Times Minutes Distance Length of 
or per wk. per covered time at 

No(2) (0-7) time this level 
(mos.) 

Running/ 31. 32. 33-35. 36-38, 39-41. 

jogging 

Walking 

Swimming 

Bicycling 
Rope 
skipping 

Aerobic 
dancing 

Other 

(please 
specify) 

42-44. # aerobic points per week (Do not complete) 

If you answered "yes" to "Running/jogging," please continue 
to answer the remaining items on this questionnaire. If not 
you may discontinue the questionnaire at this point. 

45-47. How long have you been running on a regular basis 
(List in months: 10 yrs. = 120 mos., for example)? 

48. Have you averaged at least 20 miles per week in running 
for six months out of the past 12 months? 

1. Yes 
2. No 

49. If you are presently below your average weekly mileage 
for the year, what is the reason? 

1. Weather 
2. Injury or illness 
3. Work 
4. Other 
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50. What is your average pace per (training) mile? 

1. 6—632 mins. per mile or under 
2. 7-7*5 mins. per mile 
3. 8-8% mins. per mile 
4. 9-9% mins. per mile 
5. 10 mins. per mile or more 

51. Which of the following statements most applies to you? 

a l w aY s wear a stopwatch and time myself during . i 
almost all training runs. 

2. I usually wear a stopwatch and time myself during 
most of my training runs. 
1 sometimes wear a stopwatch and time myself during 
some of my training runs. 

4- I occasionally wear a stopwatch but usually don't 
time myself during training runs. 
I hardly ever wear a stopwatch or time myself 
during training runs. 

52. Which of these statements most applies to how you feel 
about running? 

1. Running is very central to how I feel about myself 
--it is one of the first things I think of when I 
define who I am. 

2. Banning is moderately central to my self-concept-
it is important, but not central and not one of the 
areas I usually think of in defining myself. 
Running is not all that important—while I take 
some pride in running, it's no big thing. 

53. On which of the following is your committment to 
running primarily based? 

1. Physical health reasons 
2. Emotional and psychological health reasons (stress 

reduction, etc.) 
3. To improve my physical appearance 
4. Recreational reasons (for fun, etc.) 
5. Opportunities it provides for competition, 
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54. How many running injuries did you have during the past 
12 months? 

55-57. How many times during the past 12 months did you 
continue to run although injured or ill? 

# days) 

58-60. How many times during the past 12 months did you 
continue to run against medical advice? 

(# days) 

61. When you find yourself becoming tired or fatigued 
during a run, what do you usually do? 

1. Stop for the day. 
2. Slow down for awhile until I get my strength back. 
3. Keep pushing myself at the same pace reqardless 

of how I feel. 

62. Have you ever participated in a race? 

1. Yes 
2. No 

If your answer to question #62 is "yes/1 please continue with 
the remainder of the questionnaire. If your answer is "no " 
you may stop at this point. ' 

63-64. How many races have you participated in during the 
past 12 months? 

65-66. How many times during the past 12 months did you try 
to set a new PR (Personal Record):? 

67. What is your usual race pace? 

1. Under 5 mins. per mile 
2. 5-5% mins. per mile 
3. 6-6% mins. per mile 
4. 7-7% mins. per mile 
5. 8-8% mins. per mile 
6. 9-9% mins. per mile 
7. 10+ mins. per mile 
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68. Which statement is most accurate for you most of the 
time? 

1. I usually enter races strictly for fun. 
2. I usually enter races for social reasons (to be 

with friends, etc.). 
3. I usually enter races for the competition—for 

the chance to beat someone else m 
4. I usually enter races in competition with myself 

to have a better performance than before. 

69. Which of the following statements is most true for you? 

1. I run almost every race with an all-out effort. 
. I run most races with an all-out effort, but not all 

I run some races with an all-out effort, but in most' 
races I usually have something left over 

4. I almost never run races with an all-out*effort, and 
almost always have something left over at the end of 
a race. 

70. Are you content to remain at your present level of 
performance for the next 5 years? 

1. Yes. 
2. No, X want to do better. 
3. Definitely no, I would be dissatisfied if I were 

unable to better my performance. 

Thank you so much for your time and your cooperation! 

77-79. 

80. (D° not complete) 
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Scoring Procedures for Backward Digit Span Task 

General Rule 

The digit span score on any single trial equals 6 minus 

the minimum number of moves (defined below) needed to restore 

the subject's response to the correctly reversed sequence. 

Definition of Move 

Each of the following situations constitutes one move 

to be subtracted from the maximum Backward Digit Span score 

of 6. 

1. Addition of an omitted number to the digit series. 

Example: 201385 Correct Response 

20 385 Subject Response 

Score: 6 - 1 = 5 

2. Removal of a confabulated or extraneous number from 

the digit series. 

Example: 201385 Correct Response 

2013857 Subject Response 

Score: 6 - 1 = 5 

3. Relocation of an incorrectly placed number to another 

position. 

Example: 201385 Correct Response 

201358 Subject Response 

Score: 6 - 1 = 5 
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Example: 20138 5 Correct Response 

501382 Subject Response 

Score; 6 - 2 = 4 
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Cognitive Interference Questionnaire 

I am interested in learning about the kinds of thoughts that 
go through people's heads while they are working on tasks such 
as the ones; which you just completed. The following list 
includes some thoughts you might have had while doing the 
tasks that you've just completed. Please indicate approxi-
^ ??:Y w.of,ten. e a c ^ thought occurred to you while working 
on these tasks by placing the appropriate number in the blank 
provided to the left of each question. (Adapted from 
Sarason, 1980, p. 10). 

Example: 1 = never; 2 = once: 3 = a few times- 4 = 
5 = very often. 

1. I thought about 

2. I wondered what 

3. I thought about 

4. I thought 
tasks. 

about 

5. I thought 
tasks. 

about 

6. I thought about 

7. I thought about 

8. I thought about 

9. I thought about 
how I performed. 

10. I thought about how often I got confused. 

11. I thought about things completely unrelated to the 
experiment. 
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Procedures for Counterbalancing 

The Raven Advanced Progressive F^trices and the 

Backward Digit Span tests were alternately presented 

either separately (S) or concurrently (C). Each subject 

was, therefore, exposed to 10 trials of the Matrices 

alone, 10 trials of the backward digits alone, and 10 trials 

simultaneously combining the two tasks. To counterbalance 

for the increasing difficulty of the Raven problems, two 

sequences of presentation were made, alternating by 

subject, in the following manner: 

Item 1 2 3 4 5 6 7 8 9 10 

Sequence 1 C s C S C S C S C S 

Sequence 2 s C S C S C S C s C 

Item 11 12 13 14 15 16 17 18 19 20 

Sequence 1 c s C S C S C S C S 

Sequence 2 s C s C S C S C S C 
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Table 18 

Pearson Correlations Between the Cognitive Dependent Variables 
and Demographic Variables, BDI, CIQ, and SDS Scores 

Dependent 
Measures AQe Sex Gduc. Hup . Tnr- tsfit m n r-i-x-i 

Raven-
Single 
Task -.06 -.26* .21 -.22 -. 03 .10 .13 

PUD 

-.17 

Raven-
Dual 
Task .08 -.08 .19 -.21 .02 -.04 -.03 -.20 

BDS-
Single 
Task -.12 -.24 .19 -.16 -.05 -. 08 -.12 -.18 

BDS-
Dual 
Task -. 23 -.14 .12 -.15 .01 -.13 -.14 -.06 

*p < .05. 
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Table 19 

Summary of ANOVA on Age for Type and Fitness Group 

Source 
Degrees of 
Freedom 

Mean 
Square F 

Type (A) 1 2.25 < 1 

Fitness Group (B) 1 56.25 1. 86 

A x B 1 27.56 < 1 

Error 60 30.28 

Note, p > .05 for all F value: 
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Table 20 

Summary of ANOVA on Income for Type and Fitness Group 

Source 
Degrees of 
Freedom 

Mean 
Square F 

Type (A) 1 1. 27 1.06 

Fitness Group (B) 1 4.52 3.77 

A x B 1 4.52 3.77 

Error 60 1.20 

Note. £ > .05 for all F values 
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Table 21 

Summary of ANOVA on Education for Type and Fitness Group 

Source 
Degrees of 
Freedom 

Mean 
Square F 

Type (A) 1 0. 06 < 1 

Fitness Group (B) 1 7. 56 4. 42* 

A x B 1 0.06 < 1 

Error 60 1.71 

'P < .05. 
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Table 22 

Summary of MANCOVA on Raven and BDS for Type, Fitness Group 
and Task with Education as a Covariate ' 

Source 
Degrees of 
Freedom 

Wilks' 
Lambda F 

Type (A) 2 .98258 < 1 

Fitness Group (B) 2 .92785 2.25 

A x B 2 .97944 < 1 

Error Between 58 

Task (C) 2 .83486 5.84** 

A x C 2 .97008 < 1 

B x C 2 . 92061 2.54* 

A x B x C 2 .98856 < 1 

Error Within 59 

*2. < .10. 

**p = .005. 
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Table 23 

Summary of ANCOVA on Raven for Type, Fitness Group, and Task 
with Education as a Covariate 

Source 
Degrees of 
Freedom 

Mean 
Square F 

Type (A) 1 2. 03 < 1 

Fitness Group (B) 1 1.17 < 1 

A x B 1 6.97 1. 08 

Error Between 59 6.44 

Task (C) 1 1.32 < 1 

A x C 1 2.82 1.83 

B x C 1 0. 63 < 1 

A x B x C 1 0.07 < 1 

Error Within 60 1. 54 

Note. p > .05 for all F value: 
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Table 24 

Summary on ANCOVA 
with 

on BDS for Type, Fitness Group, 
Education as a Covariate 

and Task 

Source 
Degrees of 
Freedom 

Mean 
Square F 

Type (A) 1 32.21 < 1 

Fitness Group (B) 1 434.98 4.41* 

A x B 1 0.14 < 1 

Error Between 59 98.59 

Task (C) 1 153.13 10.63* 

A x C 1 0.78 < 1 

B x C 1 66.13 4.59* 

A x B x C 1 9.03 < 1 

Error Within 60 14.40 

*£ < .05. 

**p < .005. 
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Table 25 

Summary of ANOVA on BDI Scores for Type and Fitness Group 

Source 
Degrees of 
Freedom 

Mean 
Square F 

Type (A) 1 24.48 1.77 

Fitness Group (B) 1 29.90 2.16 

A x B 1 28.15 2.03 

Error 59 13.84 

Note. £ > .10 for all F values. 
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Table 26 

Summary of ANOVA on SDS Scores for Type and Fitness Group 

Source 
Degree of 
Freedom 

Mean 
Square F 

Type (A) 1 14.70 < 1 

Fitness Group (B) 1 25.74 < 1 

A x B 1 11.65 < 1 

Error 59 33.35 

Note. £ > .10 for all F values. 
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Table 27 

Summary of MANOVA on Raven and BDS for Type, Fitness 
Group, and Task 

Source 
Degree of 
Freedom 

Mean 
Square F 

Type (A) 2 .98341 < 1 

Fitness Group (B) 2 .91486 2.75* 

A x B 2 .97885 < 1 

Error Between 59 

Task (C) 2 .83486 5.84** 

A x C 2 .97008 < 1 

B x C 2 .92 061 2.54* 

A x B x C 2 .98856 < 1 

Error Within 59 

*p < .10. 

**p = .005. 
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Appendix p 

Table 28 

Summary of ANOVA on Raven for Type, Fitness Group, and Task 

Source 
Degree of 
Freedom 

Mean 
Square F 

Type (A) 1 1.76 < 1 

Fitness Group (B) 1 4.88 < 1 

A x B 1 7.51 1.14 

Error Between 60 6.60 

Task (C) 1 1.32 < 1 

A x C 1 2.82 1.83 

B x C 1 0.63 < 1 

A x B x C 1 0.07 < 1 

Error Within 60 1. 54 

Note. £ > .10 for all F values. 
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Appendix Q 

Table 29 

Summary of ANOVA on BDS for Type, Fitness Group, and Task 

Source 
Degrees of 
Freedom 

Mean 
Square F 

Type (A) 1 34.03 < 1 

Fitness Group (B) 1 544.50 5.58* 

A x B 1 0.28 < 1 

Error Between 60 97.62 

Task (C) 1 153.13 10.63** 

A x C 1 0.78 < 1 

B x C 1 6 6.13 4. 59* 

A x B x C 1 9.03 < 1 

Error Within 60 14.40 

*p < .05. 

**£ < .005. 
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Appendix R 

Table 30 

Summary of ANOVA on BDS-Dual Task for Type and Fitness Group 

Source 
Degrees of 
Freedom 

Mean 
Square F 

Type (A) 1 22.56 < 1 

Fitness Group (B) 1 495.06 6. 19 

A x B 1 6.25 < 1 

Error 60 79.93 

*£ < .05. 
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Appendix S 

Table 31 

Summary of ANOVA on CIQ Scores for Type and Fitness Group 

Source 
Degrees of 
Freedom 

Mean 
Square F 

Type (A) 1 6.89 < 1 

Fitness Group (B) 1 0.02 < 1 

A x B 1 21.39 < 1 

Error 60 30.26 

Note, p > .10 for all F values. 
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Appendix T 

Table 32 

Summary of ANOVA on Diet for Type and Fitness Group 

Degrees of Mean 
Source 

Type (A) 1 

square 

0.56 

F 

< 1 

Fitness Group (B) 1 22.16 28.88* 

A x B 1 0.06 < 1 
Error 59 0.93 

fcp < .001. 
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Appendix U 

Table 33 

Summary of ANOVA on Weight Control for Type and Fitness Group 

Source 
Degrees of 
Freedom 

Mean 
Square F 

Type (A) 1 1.89 1.55 

Fitness Group (B) 1 13.14 10.79* 

A x B 1 0. 02 < 1 

Error 60 1. 22 

*p < .005. 
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Appendix V 

Table 34 

Source 
Degrees of 
Freedom 

Mean 
Square F 

Type (A) 1 0.56 < 1 

Fitness Group (B) 1 27.56 17. 18' 

A x B 1 0. 06 < 1 

Error 60 1. 60 

rp < .001. 
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Appendix W 

Table 3 5 

Summary of ANOVA on Drinking Behavior for Type and Fitness 
Group 

Source 
Degrees of 
Freedom 

Mean 
Square F 

Type (A) 1 1.89 1.00 

Fitness Group (B) 1 0.77 < 1 

A x B 1 0.02 < 1 

Error 60 1.89 

Note. p > .10 for all F values. 
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Appendix X 

Table 36 

Summary of MANCOVA on Raven and BDS for Type, Fitness Group, 
and Task with Aerobic Points as a Covariate 

Source 
Degrees of 
Freedom 

Wilks' 
Lambda F 

Type (A) 2 .98240 < 1 

Fitness Group (B) 2 .95926 1.23 

A x B 2 .98381 < 1 

Error Between 58 

Task (C) 2 .83486 5.84*' 

A x C 2 .97008 < 1 

B x C 2 .92061 2.54* 

A x B x C 2 .98856 < 1 

Error Within 59 

*p < .10. 

**£ = .005. 
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Appendix Y 

Table 37 

Summary of ANCOVA on Raven for Type, Fitness Group, and Task 
with Aerobic Points as a Covariate 

Source 
Degrees of 
Freedom 

Mean 
Square F 

Type (A) 1 2.46 < 1 

Fitness Group (B) 1 4.95 < 1 

A x B 1 5.54 < 1 

Error Between 59 6.69 

Task (C) 1 1.32 < 1 

A x C 1 2.82 1.83 

B x C 1 0.63 < 1 

A x B x C 1 0. 07 < 1 

Error Within 60 1. 54 

Note. p > .05 for all F values. 
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Appendix Z 

Table 38 

Summary of ANCOVA on BDS for Type, Fitness Group, and Task 
with Aerobic Points as a Covariate 

Source 
Degrees of 
Freedom 

Mean 
Square F 

Type (A) 1 27.32 < 1 

Fitness Group (B) 1 241.54 2.43 

A x B 1 0.01 < 1 

Error Between 59 99.23 

Task (C) 1 153.13 10.63* 

A x C 1 0.78 < 1 

B x C 1 66.13 4.59* 

A x B x C 1 9.03 < 1 

Error Within 60 14.40 

*£ < .05. 

*pp < .005. 
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