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ABSTRACT

The purpose of this study was to examine whether there is a 
relationship between success in marathon running and mental health, as 
measured by the Profile of Mood States (POMS) and Eysenck’s Personality 
Questionnaire (EPQ)o In addition, basic demographic data and a cogni
tive strategy assessment were collected on each runner and related to 
performance time, sex of the runner, and achievement of a selfset pre- 
established goal time0 The 316 male and 4l female Tucson Marathoners 
completed the psychological inventories both before and after the run* 
Comparisons were made between the premarathon and postmarathon POMS 
scoreso Results on the psychological states indicated that while mara
thoners were more psychologically fit than college-age men and women on 
which normative POMS scores were established (e=go, scored lower on the 
negative variables of tension, depression, anger, fatigue, confusion, 
and higher on the positive variable vigor), marathoners did not differ 
from each other when compared by skill level, achievement of a goal 
time, or sex of the runnero Psychological profiles assessing mental 
states of marathon runners two weeks after the race reflect a well re
covered runner whose psychological fitness measures are healthier than 
their psychological fitness measures taken before the race* Marathoners 
were more introverted than the general population, and female mara
thoners were more extroverted than their male running peers0 The 
running histories of the faster runners differed from the slower runners



and the running histories of males differed from the females» Cognitive 
strategies did not appear to differ between ability levels, the sexes, 
or achievement of a goal time0



CHAPTER 1

NATURE AND SCOPE OF THE PROBLEM

No one in America is neutral on the subject of running. Either 
it is viewed as a faddish madness that will ruin every American who 
takes part in it, or it is seen as the cure-all for every possible prob
lem afflicting man. Actually, running will neither be the ruin of our 
society nor will it cure all its ills.

Regardless of its positive and/or negative qualities, the recent 
rise in popularity and visibility of running among people of all ages 
and abilities has led to a proliferation of questions about running and 
runners (Carmack and Martens 1979)° Literature in the area is fre
quently based on personal insights of runner-authors or on studies of a 
small number of runners. Well designed studies on large samples have 
rarely been conducted. Information from such studies is essential if we 
are to shed light on the physical and psychological values derived from 
participation in the sport of running.

Therapeutic Effects of Running
Much of the current literature contends that running is an 

effective therapeutic medium used to improve psychological fitness in 
several populations. Research indicates that psychological fitness 
measures correlate with changes in physical fitness measures in seden
tary individuals (Folkins, Lynch and Gardner 1972; Harris 1970),



post-infarct patients (McPherson et ale 196?), the elderly (Powell 1974), 
the depressed (Brown, Ramirez and Taub 19785 Ismail and Trachtman 1973), 
stressed college students (Folkins et al0 1972), institutionalized 
mental health patients (Martin 1977» Powell 197*0» and alcoholics (Gary 
and Guthrie 1973)= These changes include reductions in depression,
anxiety, tension, and anger as well as increased energy levels and more

*
enthusiasm for life. Psychologists are enthused; it appears that run
ning is an inexpensive, practical form of therapy aimed at the problems 
of today’s society. For example, depression is the most common psy
chiatric disorder found in large-scale population surveys (Greist et al. 
1978). Stress and tension are variables leading to America's number one 
killer, coronary heart disease. And anger and hostility are a major 
cause of our tragically high homicide rate.

Psychological Profile of the Marathoner 
Intrigued with the potential running has for improving the lives 

of people of all backgrounds, sport psychologists have recently focused 
on the unique personality of the marathoner, an athlete that challenges 
his or her body to a grueling 26 mile, 38$ yard race. Before psycholo
gists can hope to elicit improvements in mental health through a running 
program, they must understand the role of psychology in this specialized 
running population. Can improvements in psychological fitness be ex
pected for the long distance runner and does "psychological fitness” 
have an influence on running ability? Are marathoners less depressed, 
less tense, and less angry than the general population? Do these per
sonality attributes cause one to be a more successful runner? Do these 
personality attributes differ as to the sex of the runner?



The majority of research conducted on marathon runners has 
focused on the physiological characteristics of the marathoner» Few 
investigations have concerned themselves with the psychological aspects 
of a marathoner* In an attempt to compare the psychological profile of 
the marathoner to a wide variety of athletic subgroups, Morgan and 
Costill (1972) performed a psychological assessment of nine marathon 
runners„ This investigative study uncovered some interesting findings, 
mainly, that this population of runners was more introverted than other 
athletic populations* These findings led Morgan and Pollock (1977) to 
perform a more extensive psychological assessment on long distance run
ners* The Morgan and Pollock study reported that these runners, like 
other elite athletic sport groups, possess an "iceberg profile" (i,e„, 
score low on psychological variables of tension, depression, anger, 
fatigue, and confusion, yet score high on vigor)„ They also found that 
the major distinguishing psychological dimension of elite marathoners 
was their cognitive strategy, in that the more successful runners em-

1
ployed an associative cognitive strategy during competition* The 
results did not support the earlier reports that marathoners are more 
introverted than other athletic sport groups*

Following the exploratory research of Morgan and Pollock (1977), 
sport psychologists have attempted to clarify their findings* A number 
of studies were undertaken bn mood state profiles of marathon runners 
(Wilson, Morley and Bird 1980), psychological trait attributes of elite 
marathoners (Clitsome and Kostrubala 19775 Sachs n*d*), and/or cognitive 
strategies in running (Carmack and Martens 1979; Sime 1980; Nideffer



1979; Sachs node)o The small size and homogeneity of the sample popu
lations in these studies limited the value of the findings,

While an earlier investigation (Morgan and Costill 1972) re
ported that there was no significant correlation between psychological 
variables and performance in the. marathon, this lack of statistical 
significance could be due to the homogeniety of the sample (nine male 
elite runners)o It also may be that the "mere" ability to run 26 miles, 
regardless of whether one finishes in 2;30 or 4;3 0, represents a highly 
trained athlete with a high degree of psychological fitness= One's 
personality profile, therefore, may not influence running time.

To date, investigations have not assessed mood states, person
ality traits, and cognitive strategies in populations of over 100 

runnerso Nor have marathoners been analyzed on a skill level continuum 
ranging from the slow runner to the elite runnero Also, no attempt has 
been made to perform a more comprehensive psychological profile (mood 
states, personality traits, and cognitive strategies) on the female 
marathon runner» The need to conduct a psychological assessment on a 
large running population of varying abilities is critical to understand
ing the mind of the marathoner and the influence of psychological 
fitness on running times.

Statement of the Problem 
The present study was designed to examine the relationship 

between marathon running success and gender of marathon runners to 
mental health as measured by the Profile of Mood States and Eysenck's 
Personality Questionnaire„ In addition, running histories and a



cognitive strategy assessment will be collected for each participant and 
correlated to performance in the marathon and sex of the runnero

Hypotheses 
The following hypotheses were proposed: 

lo The marathon runners will be more introverted and stable in 
comparison to norms published on the general population^ Their pre
marathon POMS will be better from a mental health standpoint, as well 
as more closely resemble the "iceberg" profile in comparison to norms 
published on college students0

2o The POMS taken two weeks after the marathon run will reflect a 
fatigued athlete with a flatter profile as compared to the premarathon 
POMSo

3° The marathoners that meet or better a pre-established goal 
finishing time in the Tucson Marathon will have a more distinct pre
marathon and postmarathon "iceberg" profile than the marathoners that 
do not approach their goal timeso

4. As the marathoners become more successful (progress from Level 
3 to Level l): (l) the iceberg profile will become more distinct; (2)
the marathoners will have run for more years, run in more marathons, 
logged more miles per week training; and (3) will have monitored their 
body*s response to running more so than their less successful counter
parts (employed a cognitive strategy of association as opposed to dis- 
association)o

5o Males and females will not differ in their POMS scores, but 
females will be more introverted than males and will have run for fewer 
years, run in fewer marathons, and logged fewer training miles0 .
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Definitions of Terms 

The terms used throughout this study will be operationally de
fined as follows: i

Profile of Mood States (POMS): A psychological inventory designed
to measure for a one week time period the personality mood states of 
tension, depression, anger, vigor, fatigue and confusion^

Tension —  Factor (T) is tension-anxiety and is defined by 
adjective scales descriptive of heightened musculoskeletal tension0

Depression —  Factor (D) is depression-dejection and appears to 
represent a mood of depression accompanied by a sense of personal in
adequacy, a sense of emotional isolation from others, sadness, and 
guilto ‘

Anger —  Factor (A) is anger-hostility and represents a mood of 
anger and antipathy towards others.

Vigor —  Factor (V) is vigor-activity and is defined, by adjec
tives suggesting a mood of vigorousness, ebullience, and high energy.

Fatigue —  Factor (F) represents a mood of weariness, inertia, 
and low energy levels.

Confusion —  Factor (C) is confusion-bewilderment and appears 
to be characterized by bewilderment and muddleheadedness.

Iceberg Profile: A psychological profile in which at least four of
the state scores fall either significantly below the mean score for the 
general population on the negative psychological constructs contained 
on the POMS (tension, depression, anger, fatigue, and confusion) or 
significantly above the mean score for the general population on the 
one positive construct (vigor).



Flat Profiles A psychological profile in which at least four of the 
state scores fall either significantly above the mean score for the 
general population on the negative psychological constructs contained 
on the POMS (tension, depression, anger, fatigue, and confusion) or 
significantly below the mean score for the general population on the 
one positive construct (vigor) 0

Premarathon POMS: One *s mood states for the one week time period
preceding the race, as measured the day before the race0

Postmarathon POMS: One's mood states for the one week time period 
beginning two weeks after the Tucson Marathon*

Eysenck's Personality Questionnaire (EPQ): A revised form of the
1968 Eysenck Personality Inventory (EPI)* The new form measures per
sonality traits of psychoticism, extroversion, and neuroticism and 
includes a lie scale„

Psychoticism —  Psychoticism is an underlying personality trait 
present in varying degrees in all persons; if present in marked degree,

a

it predisposes a person to the development of psychiatric abnormalities» 
The high psychoticism scorer may be described as solitary, not caring 
for people, cruel, lacking in feeling and altogether insensitive. They 
have a liking for unusual things and a disregard for danger,

Extroversion-Introversion —  High extroversion scores are in
dicative of individuals who tend to be impulsive, outgoing, uninhibited, 
and enjoy taking part in group activities. The typical introvert is 
reserved, quiet, plans ahead and is distant except to intimate friends, 

Neuroticism-Stability —  High neuroticism scores are indicative 
of individuals who tend to be emotionally overresponsive and have



8
difficulties in returning to a normal state after emotional experiences= 
More stable individuals rarely complain of minor somatic upsets such as
digestive troubles, headaches, backaches or insomnia or report of

X
worries, anxieties, or other disagreeable emotional feelings*

Lie Score —  A scale that attempts to measure a tendency on the 
part of some subjects to "fake good*" The Lie Score also measures some 
stable personality factor which may possibly denote some degree of 
social naivete*

Demographic Data:
Running Experience —  The total number of years one has been

running*
Marathon Experience —  The total number of marathons one has 

raced and completed.
Marathon Ability —  The time of one's best marathon run.
Degree of Training —  The average number of miles one runs in

a week*
Level 1 Runner —  Male runners who finished under 2:30 and female 

runners who finished under 3s0 0,
Level 2 Runner —  Males finishing between 2:31 and 3:00 and 

females between 3:01 and 3:30=
Level 3 Runner —  Male runners finishing between 3:01 and 3:30 

and female runners finishing between 3:31 and 4:00,
Level 4 Runner—  Males finishing between 3:31 and 4:00 and 

females between 4:01 and 4:30,
Level 3 Runner —  Males who finished over 4:00 or did not finish 

at all and females who finished over 4:30 or did not finish at all*
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Cognitive Strategies Assessment; A questionnaire designed to meas

ure the extent in which the sample population was involved with or 
employed certain cognitive processes and strategy techniques0

Self Confidence —  Relative to other marathoners, how confident 
one is about the upcoming Tucson Marathono

Dream —  The frequency of one's running related dreams«
Think About Running —  The amount one thinks about running in 

everyday situations (outside of training and races)o
Visual Imagery —  The extent to which one uses mental pictures 

in training and competition0
Association —  The extent to which one thinks about his or her 

body (respiration, heart rate, muscle tightening) while running a mara
thon ■>

Disassociation —  The extent to which runners think about any
thing other than their body (job, family, music) while running a 
marathono

Psych Up —  The extent to which one reassures or challenges 
oneself for a marathon=

Scope of the Study 
Data for this research involved 316 male and 4l female mara

thoners who registered and ran in the 198l Tucson Marathon,, Their ages 
ranged from 14 to 70 and their talent ranged from the ability to run 
2:14 to not completing the race at alio Therefore, generalizations 
regarding the results of the present study must be limited to marathon 
populations of similar age and ability rangeSo
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The sample size of the elite male marathon runners (N=9) and all 

ability levels of female marathoners (Level 1=0, Level 2=6, Level 3=16, 
Level 4=10, Level 5=9) limits the generalizability of the results. One 
must be wary of assuming that psychological profiles performed on a 
small number of subjects are a characteristic of that subpopulation, 
rather than a result of the small population size.

Psychological inventories employed in this study were the 
Profile of Mood States and the Eysenck Personality Questionnaire, While 
the reliability and concurrent validity of these inventories have been 
determined and are satisfactory, care must be taken when comparing their 
scores to other psychological inventories measuring the same variables. 

The POMS is limited in that the subjects are asked to report 
their moods for a week long period including the day they take the test. 
Due to this time restriction, subjects must be assessed during the same 
time period. The EPQ is weakened in that the questions addressing the 
psychoticism variable are not well suited to a normal, low psychoticism 
scoring population. Questions concerning teasing animals, insensitivity 
to seeing children suffer, and hurting people you love are bizarre 
questions that may offend and upset subjects. This may lead to a high 
drop out rate of subjects which could skew the data.

The conditions under which the subjects completed the premara
thon Profile of Mood States Inventory also restrict the generalizations 
of this study. The subjects completed the POMS while registering for a 
race which began the following day. Environmental conditions were not 
controlled (e,g=, many people present, extraneous noise) and these 
factors may be reflected in the tension scores.



CHAPTER 2

REVIEW OF THE LITERATURE

In order to understand the mind of the marathoner one must look 
at the runner not only as an athlete but also as an individual affected 
by his or her sport =, This chapter begins by providing the reader with 
a broad overview of the psychological effects of running on the general 
population* It then gives a psychological profile of athletes* Once 
the personalities of athletes in general are established, the review of 
literature narrows its focus and looks at the psychological profile of 
marathoners* Also reviewed are the cognitive strategies used by runners 
and demographic data collected on other studies assessing marathoners*

Running and Psychological Fitness in Certain 
Populations

Running has become the subject of many studies reporting its 
therapeutic effects on a wide variety of populations* The literature 
reports that running"programs have improved psychological fitness in 
several populations: sedentary individuals (Folkins, Lynch and Gardner
1972; Harris 1970; Massie and Shepherd 1971)» post-infarct patients 
(McPherson et al* 1967)» the elderly (Powell 1974), the depressed 
(Brown et al* 1978; Ismail and Trachtman 1973; Martin 1977)» stressed 
college students (Folkins et al* 1972), institutionalized mental health 
patients (Martin 1977; Powell 1974), alcoholics (Gary and Guthrie 1973) 
and negatively addicted runners (Morgan 1979a)o Folkins et al. (1972)

11
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define psychological fitness as the quality of adjusting in everyday 
living. Psychological fitness is associated with personality, self 
image, mood variables, positive mental health, and the ability to handle 
stress. It is a quite unstable quality, not a personality trait with 
which one is born. Therefore, individuals may gain or lose in psycho
logical fitness much the same way an individual may gain or lose in 
physiological fitness.

Long term longitudinal studies represent the ideal approach to 
assessing alterations in psychological fitness. Most past studies have 
spanned such a short time period that it would be difficult to detect 
any personality changes. Even when personality changes have occurred, 
there are frequently problems interpreting the results because the 
studies may not have sufficiently controlled for variables that may 
cause these changes; for example, intensity of the training, duration 
of each run, frequency of running, the effect the experimenter has on 
the runner (Rosenthall effect) and the effect of being a member of an 
experimental study has on the runner (Hawthorne effect).

Unfortunately, a long term study on several populations is un
feasible . Researchers have had to perform short term studies. One 
approach has been to compare two different populations: one group
having been selected because it possesses a particular characteristic 
(they are elderly, they are institutionalized mental health patients, 
they are alcoholics) while the other group has shown a similar profile 
(e.g., same sex, same age range, same economic status) yet. it does not 
possess that particular characteristic. Another approach has been to 
compare an experimental group (a group who participates in a running
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program) to a control group (a group who remains sedentary)0 A third 
approach has been to compare an experimental group, a control group, and 
a comparison group (a group that receives a placebo; that is, extra 
attention or a change of routine)0 A fourth approach has been to take 
a population, and divide it into groups based on the intensity of the 
run, the duration of the run and the frequency of the runo All of these 
approaches focus on the extent that running has on improving psycholog
ical fitnesSo

Unfortunately, most of the studies in the running area have 
methodological errorso The reader must be cautious in interpreting the 
researcher's results,. These methodological problems fall into three 
categories: (1) an inappropriate experimental design; (2) a lack of
control for extraneous variables; and (3) a lack of long term follow-up. 
Examples of research design problems are the studies done by McPherson 
et al= (1967) and Morgan (1979a) „ McPherson et al,, (1967) were interested 
in examining the effects of a running program on post-infarct patients. 
Their groups were composed of: (1) cardiac runners; (2) cardiac patients
in a limited swim session (an attempt to control for social psycholog
ical benefits of human interaction rather than an experimental condition 
designed to improve cardiovascular fitness); (3) normal runners; and 
(4) normal controls (sedentary, not participating in a group activity). 
These researchers failed both in their attempt to Compare post-infarct 
runners to other post-infarct subjects and their attempt to compare 
post-infarct subjects to normal subjects. The McPherson et al. (1967) 
study should have included both a cardiac sedentary control
group as well as a normal group enrolled in swim sessions. The
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study as it stands is of limited value with its unmatched comparison 
groups <,

Morgan’s study (1979a) of negative addiction in runners is 
weakened due to the fact that his conclusions are based on case studies 
of negatively addicted runners and he generalizes his findings to long 
distance runners in generalo His study would be improved by assessing 
the incidence of addiction in a population of runners versus the level 
of addiction in an individual runner0

Control over extraneous variables in running-related research 
has been extremely poor0 The use of control groups has been particu
larly ambiguouso While some studies use sedentary controls (McPherson 
et al<. 1967) or a placebo group that receives no activity treatment 
(Powell 1974), other studies use no control group at all or an in
appropriate control (Kostrubala cited in Barnes 1980)0 Other extraneous 
variables often not controlled for include the intensity of the run 
(pace), the duration of the run (time), the frequency of the run (days 
per week), the length of the running program (weeks or months), the 
Hawthorne effect, the Rosenthall effect, experimenter bias, subjectivity 
of psychometric devices, the lack of test/retest diagnosis, and inade
quately defined operational definitions0

Due to the numerous methodological problems, one must cautiously 
interpret the conclusions reached in the following studies= These 
studies can be categorized by the type of populations being researched: 
sedentary individuals, post-infarct patients, the elderly, the depressed, 
institutionalized mental health patients, alcoholics, and negatively 
addicted runners=



Sedentary Individuals 
The existing literature indicates that psychological fitness 

measures correlate with changes in physical fitness measures (Folkins 
et alo 1972; Harris 1970; Ismail and Trachtman 1973; Massie and Shepherd 
1971; Sime 1980)o Research in this area has concentrated on psycholog
ical fitness changes in sedentary individuals when they undergo an 
extensive running program0

Folkins et alo (1972) did a psychological fitness assessment on 
college students registering for physical education courses= They found 
that students, especially women, who enrolled in jogging activity 
classes were less psychologically fit at the onset of their physical 
education courses than the comparison groups who had enrolled in archery 
or golf classes. The researchers compared psychological fitness changes 
in the jogging, archery and golf classes. Each course met for 32 ses
sions and all three classes were taught by the same instructor. The 
results showed that the joggers who were in the poorest state of physi
cal and psychological fitness in this study, the women, showed the 
greatest improvement in psychological fitness at the end of the 32 
sessions. This study found a correlation between the amount of improve
ment in running times over the semester long study and between increases 
in confidence, adjustability, work efficiency, ability to sleep and 
decreases in depression and anxiety. There were no significant changes 
in the comparison groups of golf and archery, in men or women, on the 
psychological fitness measures over the 32 session study. This suggests 
it is not simply the opportunity for social companionship in a jogging 
group that produces changes in psychological fitness levels but the



level of physical fitness prior to the onset of a jogging program0 The 
exact process in which physical fitness is related to psychological fit
ness remains unclear 0

Ismail and Trachtman (1973) performed a study comparing psycho
logical fitness changes in middle-aged, relatively sedentary, university 
employeeSo These subjects were divided into two groups: those who were
physically most fit and those who were physically least fit based on 
criteria consisting of exercise heart rate, percent lean body mass, 
maximal oxygen intake and resting diastolic blood pressure= Psychologi
cal fitness changes were detected during the four month jogging program 
in the low fitness group0 The high fitness group was initially higher 
than the low fitness group in variables of stability and imagination®
By the end of the study the low fitness group had approached the high 
fitness group in measures of stability, imagination, and self suffi
ciency. Both groups became more open, interacted more freely with each 
other, and also became more extroverted, relaxed, stable and self 
confident by the end of the exercise program. Interestingly, this study 
detected a proneness to guilt in the low fitness group at the end of the 
jogging program. These guilt feelings were attributed to two factors: 
(1) the low fit, success oriented, university employees were frustrated 
in not having reached their fitness goals as quickly as they had ex
pected; and (2) the success oriented university employees were having 
to change their priorities from that of work to that of more leisure.
The time they spent in the running program was time away from their 
work. This, too, may have led to feelings of guilt.



17
Massie and Shepherd (1971) compared sedentary, middle-aged men 

in a 28 week YMCA fitness class with sedentary, middle-aged men enrolled 
in an individual running program based on Cooper's Aerobics (1968)0 The 
YMCA group met at a gymnasium at a specific time, with an exercise 
leadero The cost of the fitness class was sixty dollarso The indi
vidual running program's only requirement was purchase of the Aerobics 
booko This study indicated that the design of the exercise program 
(group or individual and fitness class or jogging) influences the psy
chological fitness changes incurred with trainingo Though both groups 
reported having an increased sense of well being, the results were more. 
positive in the YMCA group fitness program= The physiological benefits 
of the less expensive, flexible, individual jogging program was limited 
by the high drop out rate (only 4?% remained in the study for the 28 weeks 
in comparison to 82$ in the YMCA group)= While the drop out rate was 
high overall, the work absenteeism rate for both groups did fall 
slightlyo These findings were not dramatic because the absenteeism rate 
before the study began was already quite low0

These studies concluded that running improves psychological fit
ness in previously sedentary samples0 The subjects reported psycholog
ical benefits beyond the "feeling better" sensation* Measures of 
anxiety, depression, confidence, stability, and adjustability improved 
with participation in a running program* Not surprisingly the greatest 
psychological improvements were in those who were in the poorest physical 
condition when the exercise program was initiated*



Post-infarct
McPherson et al«'s (196?) research in this area compared psycho

logical fitness in five groups; (1) cardiac exercisers —  post-myocardial 
infarct patients enrolled in a graduated exercise program two evenings 
per week for 24 weeks; (2) normal exercisers —  asymptomatic volunteers 
from a beginning adult men's fitness class recruited into the graduated 
exercise program; (3) cardiac controls—  post-infarct patients who par
ticipated in a 20 to 30 minute recreational swim once a week were 
matched to cardiac exercisers on varibles of age, time since infarction, 
body fat and pulse rates; (4) normal controls —  sedentary acquaintances 
of the investigators who volunteered to participate as a nonexercising 
control group; and (5) experienced exercisers —  volunteers who had 
attended a fitness class regularly for five years who participated in 
the graduated-exercise program» McPherson et al0 (196?) contended that 
psychological reorientation of post-infarct patients is as important as 
is their physical rehabilitation0 Psychological fitness variables of 
the post-infarct subjects differed significantly from those of the non- 
cardiac subjects. They were more tense, aloof, emotional and had 
psychological barriers to exercise. They regarded themselves as semi
invalid. The greatest psychological fitness changes occurred in the 
post-infarct exercise group. Their initial psychological fitness meas
ures were already the lowest to begin with; therefore they had the 
greatest potential for improvement. This improvement in self-confidence 
in the cardiac exercise group is attributed to the subject's ability to 
exercise without discomfort. The cardiac controls enrolled in the once 
a week recreational swim had a slight improvement in psychological
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fitness as wello The researchers attribute this change to group inter
action rather than the swimming activity» This is a questionable con
clusion since nothing in the design permitted them to single out the 
variables that may affect changes in psychological fitness scores= The 
normal exercisers and cardiac controls showed a similar degree of change 
in psychological fitness measures but to a lesser degree than the 
cardiac exercisers« The experienced exercisers showed little psycho
logical change compared to the other groupso The normal sedentary 
controls experienced either slight negative changes or remained un
changed,, A single exercise session produced favorable psychological 
fitness changes in all groups, excluding the normal controls»

The Elderly
The therapeutic effects of exercise have been reported to con

tribute to the cognitive and behavioral improvement of elderly mental 
patients* Not only has the self concept, mood state, and physical 
health improved in an elderly population, but running therapy has led 
some investigators to conclude that this activity may revitalize mental 
abilities*

Powell (197*0 has shown the importance of physical maintenance 
therapy as a preventative measure in mental and physical decline*
Powell controlled for the extra attention and change of routine his ex
perimental group would receive by comparing three groups: a mild exer
cise group (brisk walking and calisthenics); a social therapy group 
(arts and crafts and social interaction); and a control group* His 
subjects were male and female geriatric mental patients with an average 
age of seventy* Powell's theory was that running, a gross motor
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activity, stimulates the brain« He claimed that the unavoidable in
volvement of the entire brain incurred while running produces positive 
changes in the mental abilities of the elderly,. His results indicated 
significant improvements in intellectual impairment tests and memory 
scales in the exercise group» The improvements were not significant in 
the social therapy group or in the control group0

The majority of the elderly population has fallen into a vicious 
cycle of fear of activity, feelings of clumsiness, and a distorted per
ception of their bodies which has led to an inactive lifestyle (Sidney 
and Shepherd 1976)0 In a 14 week brisk walking and jogging program 
designed for the elderly, Sidney and Shepherd (1976) found that 83% of 
the subjects reported improvement in well beingo The most significant 
changes were a reduction in anxiety scores and an improved body image,.

The Depressed
The depressed patient is characterized by physiological and 

psychomotor retardation (Andersen 1979)o Depressed individuals complain 
of an inability to perform any activity requiring minimal physical 
exertion. Depression, in turn, is the underlying cause of many physical 
complaints, and depression is the most common psychiatric disorder 
diagnosed in the general population.

Because psychotherapy ,and drug treatments for depression are 
often not readily available to many people, may have harmful side 
effects, and have the potential for abuse, psychiatrists have sought 
alternative treatments for depression that are both more effective and 
more economical. Because of the expressed benefits derived from
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running, such as fending off ’'blue moods" in mentally healthy people, 
research has expanded to determine running's effect on depression0

Different components of the running experience are helpful to 
different patientso The freedom and time to think creatively while 
running relieves the person mired in depression0 A depression-free run 
renews the hope in a depressed patient that his illness is only tempo
rary, A depressed patient who successfully continues his running 
activity can develop a sense of mastery. The drop out rate of normal 
adults enrolled in a running program is 3C$> to 70% within the first six 
weeks. The drop out rate for depressed patients in the Greist et al, 
(1978) study was only 12^,

Research in this area has been equivocal, Morgan et al, (197.0) 
did not find a reduction in depression in normal adult males but found 
a significant reduction in depression in subjects who were initially 
depressed. Time (how long it takes before the effects of running result 
in a reduction of depression), the initial level of depression, and 
whether a reduction of depression is temporary or stable are key issues 
in the research involving running as a therapy for depression, Morgan 
et al, (1970) discredits the studies that claim their subjects "felt 
better" after running. This subjective, unmeasurable quality is not 
understood and needs to be better defined before researchers can under
stand the therapeutic effects of running, Greist et al, (1978) found 
that running therapy compares quite favorably with patients in psycho
therapy for the treatment of depression. Psychological improvements 
with the onset of a running program in depressed patients leads to some 
thought provoking new ideas for treating depression. Brown et al.
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(1978) suggest that doctors prescribe an exercise regimen of the appro
priate intensity, duration and frequency0 The "dosage” would then be 
followed with positive reinforcement through encouragement, praise,/and 
rewardso

Institutionalized Mental Health Patients 
The most research has been done in the area of running as a 

therapy for all types of mental health problems» Research in this area 
falls under two extremes: Morgan's extensive tightly controlled studies
with equivocal findings and Kostrubala's (Barnes 1980; Martin 1977; 
Morgan 1968a,1969; Morgan and Balke cited in Morgan, Roberts and 
Feineman 1971; Morgan et al0 1971) loosely controlled studies with 
positive findingsc

Morgan has discovered some surprising relationships: (1) an
individual's strength and endurance may be related to the presence of 
mental illness (Morgan 1969); (2) physical work capacity is associated 
with the depth of depression in mental health patients (Morgan 1969);
(3) the length of hospitalization for psychiatric patients is governed 
to a certain degree by the muscular fitness level at the time of the 
hospital admittance (Morgan 1968a);: (4) habitual exercise plays a role 
in developing and maintaining mental health (Morgan et alo 1971)5 and 
(5) muscular exertion reduces state anxiety in both normal and high 
anxious subjects (Morgan and Balke cited in Morgan et alo 1971)o Al
though Morgan's research does not control for every extraneous variable, 
his research is considered more creditable because he does recognize 
and attempt to control for research design problems« These problems 
include: (1) the Rosenthall effect, a problem which Morgan limits by



conducting his testing without knowing if his subjects were diagnosed 
with mental disorders or were normal; (2) latent effects of training 
which he limits by - test/retest diagnosis; (3) loosely defined measure
ments of physical fitness which he limits by assessing strength and 
endurance (most studies assess only the endurance variable); (4) appro
priate control groups which Morgan limits by clearly distinguishing 
between experimental, comparison and control groups; (5) subjective 
psychometric devices which he limits by using only reliable, valid, 
objective measuring instruments; and (6) the lack of consideration given 
to the variable of intensity of the activity and the duration of the 
program which he limits by analyzing these variables in his discussion 
sectiono

Kostrubala has harnessed the psychological benefits of long, 
slow, distance running as a therapy for emotional illness0 Kostrubala 
sees running as more than am alternative to medication for the mental 
health patient* He uses running as a method of getting patients to do 
something positive for themselves* His therapy includes an hour run 
with a running therapist in which the patient, by running, passes 
through a state of dysphoria at 30 minutes, euphoria at 40 minutes, and 
free association at 60 minutes* In the free association state, Kostru
bala claims a runner's barrier between consciousness and unconsciousness 
almost fades away and the runner "pops off" with problems they normally 
would have chosen to repress (Barnes 1980)* Kostrubala is the first 
psychologist who quantifies his running therapy in terms of participa
tion time* His results include reports of fewer symptoms of depression, 
schizophrenics who are taken off medication, anorexia nervosa patients
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who start eating and have better family relationships, and patients who 
give up their negative addictions of smoking and drinking for a positive 
addiction of running (Martin 1977)=

How does running affect anxiety, depression, self esteem, crea
tivity, and hypertension? Kostrubala's theory views running as a way 
of reawakening our primitive need of body-mind harmony that have been 
lost through modernization (Barnes 1980)0. Although never directly 
proven, easy rhythmic running is considered to be a natural tranquil
izer that takes our minds off of our problems0 Running facilitates 
internal thinking because of the screening noise it provides, the rhythm 
it induces, and the lack of concentration it takes to maintain the 
activity,, Running fosters a feeling of esteem in a guilt-ridden, pre
viously sedentary individual» Runners are the masters of their actions: 
they choose the place, the time, and the pace,, Running allows one to 
think creativelyo One therefore can run his or her problems into solu
tions (Anderson 1979)°

Alcoholics
Most alcoholics are in poor physical condition (Gary and Guthrie 

1973)o This poor physical condition contributes to their low self 
regardo These feelings of inadequacy have been reported to be one 
reason excessive drinking is continued (Gary and Guthrie 1973)° It has 
been observed that male alcoholics seek to bolster their poor self image 
by being overly aggressive, masculine, and independent0 Drinking could 
be a way to achieve these qualities in the eyes of the male alcoholic.©
By improving a male alcoholic * s physical condition, Gary and Guthrie 
(1973) have tried to replace the attributes a male alcoholic seeks when



he drinks with the attributes these researchers have associated with 
physical activity for a male runner; aggressiveness, sexual adequacy, 
and masculinityThis extremely short study (four weeks) found only one 
improvement over the course of a jogging program in institutionalized 
male alcoholics* Improvement was in the self-cathexis scale* No change 
was found in the number of drinking episodes during the four week jog
ging program* It was hypothesized that the reason there was so little 
change in the alcoholics in terms of self concept and drinking episodes 
was the result of the study being conducted for such an extremely short 
time*

Although studies done on groups of alcoholics have not shown 
significant improvements, alcoholics themselves have reported replacing 
their negative addiction to alcohol with a positive addiction to running* 
One reformed alcoholic reported progressing from a sedentary alcoholic 
to a dedicated jogger to a trained road racer (Wickham 1980)*

Negative Addiction
Morgan (1979a) is in the minority when he discusses the detri

mental psychological effects of running. Morgan sees running as a won
der drug with the potential to prevent mental and physical disease*
Like any drug, running can lead to abuse. Morgan’s premise is not 
totally subjective. He has interpreted other researchers’ findings to 
lead to his conclusions* Kostrubala has found that depressed patients 
who remained on previously prescribed antidepressants developed after 
effects and side effects when they began a running program. Morgan 
states that this is indirect evidence that long distance running in
fluences the central nervous system at the cellular level* This may
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explain the sensation of feeling betterreduced tension, and exercise 
"highs" that are associated with running. Since exercise makes us feel 
good it is understandable that some persons may become addicted to it. 
Exercise scientists will need to conduct more research before we con
clude if this addiction is of a physical or psychological nature,
Morgan sees an innocent, sedentary individual becoming seduced by im
proved psychological fitness and limitless energy when a running program 
is initiated. It takes more and more mileage to get the same levels of 
euphoria. Runners then rearrange their priorities, ignore their families, 
social obligations, jobs, and concentrate only on themselves. The 
symptoms of negative addiction includes (1) the need for daily exercise 
to cope with life; (2) withdrawal symptoms if deprived of exercise; and 
(3) continuing to exercise even if medically, socially, and vocationally 
contraindicated (Morgan 1979a),

Clearly Morgan's conclusions are of limited value. His study 
of negative addiction was conducted on selected individuals rather than 
a random selection of long distance runners. Also the number of runners 
who log 70-100 miles per week, run during office hours, or who run hard 
enough to incur untreatable medical injuries are small. His study is 
important, however, in that it makes us aware of potential negative 
psychological qualities of running. To keep this study by Morgan in 
perspective, it must be emphasized that the majority of his research has 
shown running to have a positive effect on mental health (Morgan 1969, 
1970, 1972b, 1974a),

The research studies which were described above suggest that 
running is effective in improving psychological fitness in several
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populationso The studies of running as therapy are relatively consis
tent in demonstrating a relationship between running and an improvement 
in psychological fitness. Making firm conclusions as to a cause-effect 
relationship between these two variables is questionable due to the 
design problems encountered in many of the studies in this area. These 
design problems include the validity of the methodology, the definitions 
of the populations selected, the reliability of the assessment instru
ments, variations in the duration/frequency/intensity of the running 
program and the population size. The positive relationships between 
running and improvements in psychological fitness suggest that one can
not ignore the potential of running programs in treating mental illness 
and the special problems of cardiac patients and the elderly.

Psychological Profiles of Athletes 
The question of whether an individual's athletic abilities are 

related to personality structure has been of interest to sport psy
chologists since the beginning of this area of psychology. The rela
tionship between personality and athletic ability is particularly 
important for those who seek to help and advise champion athletes.
Gofer and Johnson (i960) suggest that champion athletes are a "special 
breed" and that in the last analysis personality is the vital factor 
that singles out the champion from amongst those with similar physio
logical abilities. In conclusion, it is evident that in order to select 
the potential qualities that might distinguish the elite long distance 
runner from the nonelite runner, one must look at research that deals 
with the successful athlete in general.
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When personality differences between the athletically successful 

and the athletically less successful are reported, the cause of these 
differences may be questioned. Kroll (1967) suggests that a set of 
personality factors exist which motivate individuals to become involved 
in sport. It also may be that those who possess these qualities in the 
appropriate combinations are motivated to persist long enough to become 
successful,

Ogilvie and Tutko (1966) claim to have identified personality 
dimensions that are essential to competitive success. These qualities 
include dominance, social aggression, tough mindedness and emotional 
control. Reviews in the area (Gofer and Johnson i960; Warburton and 
Kane 196?; Ogilvie 1968; Morgan 1968b; Husman 1969; Stevenson 1975) give 
a profile of the athletically gifted male athlete in terms of-extrover
sion and general emotional control.

Kane (1970), in an attempt to shed some light on the way in 
which personality traits are related to measures of physical performance, 
performed correlational studies on physical education students and 
general college students. Analyses showed that extroversion was linked 
with general athletic ability (speed, strength, and power), stability 
with explosive strength, tough mindedness with the degree of sports in
volvement, and conservatism with endurance.

Although much less is known about the female athlete than about 
the male athlete, in a 1978 review of literature, Williams (1978) cites 
several personality dispositions that appear to be frequently associated 
.with the skilled and champion-level female athlete. She states, " . . .  
whereas passiveness, submissiveness, dependence, higher emotionality
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and sociability9 lower achievement and aggressive needs are character
istic of the normative female; the successful female competitor gener
ally tends to be more assertive9 dominant9 self-sufficient9 independent9 
aggressive9 intelligent9 reserved9 achievement oriented and to have 
average to low emotionality (Williams 19789 p0 253)o

It is difficult to form conclusions on the female athlete con
cerning the introversion/extroversion variable due to the limited number 
of studies and the equivocal findingSo Kane (1972b)9 in a review of 
the literature, confirms the high variation on the extroversion variable 
in female athleteso * There seems to be some indication of individual/ 
team sport9 level of achievement9 sport specific9 and cultural differ
ences in tendencies toward introversion or extroversion0 His review 
suggests that team and individual sport female participants score low 
to average on the introversion-extroversion variable (tend toward intro
version) 9 the more highly skilled athletes tend to score lower on the 
introversion-extroversion variable in comparison to the lesser skilled 
athletes9 and British female athletes are clearly more extroverted than 
their American counterparts0 His summary of the findings emphasizes the 
problems of making generalizations for women6 The personality profile 
for females on the extroversion variable is simply not clear-cut©

The psychological variables of introversion-extroversion9 and 
neuroticism/stability are stable traits and do not change as a function 
of time or the situation0 Morgan (1980) cites extensive literature 
that suggests that general trait measures consistently enhance overall 
prediction of athletic successo These studies demonstrate that various 
personality traits account for 20$ to 45$ of the variance in sport
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performance,. In contrast to traits, state. variables are quite flexible 
and do change as a function of the situation or time. These variables 
include anxiety, tension, depression, anger, fatigue, confusion, joy, 
and vigor for example= The research of Morgan (1974b), Morgan and 
Johnson (1978), and Hogan, DeSoto and Solano (1977) offer support for 
the proposition that psychological states and traits employed in con
cert with one another are far better predictors of behavior than either 
one taken separately (Morgan 1978b)o It would be inappropriate, there
fore, to rely on a trait or state model alone»

Morgan (1980) recommends a multidimensional model consisting 
not only of general traits but psychological states and physiological 
variableso Morgan (1979b) has found the Profile of Mood States (POMS), 
a psychological state tool, and the Eysenck Personality Inventory (EPI), 
a psychological trait tool, to be the most consistent predictors of 
success in motor performanceo In addition to the variables included in 
the preceding multidimensional model, Morgan and Pollock (1977) have 
found that incorporating cognitive-perceptual variables might also en
hance the predictability of athletic performance0

The Factors on the Profile of 
Mood States

Morgan and his colleagues have used the POMS Inventory, a paper 
and pencil test that measures states of tension, depression, anger, 
vigor, fatigue, and confusion on various athletic subpopulations, in 
order to derive a psychological profile of the individual (Morgan 1974b; 
Morgan and Johnson 1978)„ Nagle et alo (1975) also used this inventory 
in their exploratory attempts to predict success in Olympic contenders,.
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In working with populations of world class wrestlers and college oars
men, Morgan and Johnson (1978) uncovered a psychological phenomenon 
which they termed the "iceberg" profile= The more successful athletes 
had low scores on tension, depression, anger, fatigue, and confusion 
and a high score on vigor despite the stressful nature of the testingo 
When graphed, these successful athletes' scores resembled an iceberg; 
hence, the term "iceberg" profile was coined for the successful ath
letes' personality* The stale or unsuccessful athlete was characterized 
by a flat profile on the POMS test, that is, higher scores on the nega
tive factors of tension, depression, anger, fatigue and confusion and 
a lower score on vigor (Morgan 1978b)* Morgan and Johnson (1978)
proposed that the psychological qualities from which an "iceberg" profile

(
is derived maybe useful in distinguishing between successful and un
successful athletes*

All of Morgan's research has been conducted on male athletes* 
Whether a similar "iceberg" profile would emerge for female athletes 
remains to be seen. The difficulty of answering this question is com
pounded by sex differences which have been obtained in normative samples 
of general college students* Women, as a group, score significantly 
higher than males on tension, depression and confusion while males and 
females do not differ significantly on anger, vigor and fatigue* Back
ground differences (age, education, race) in outpatient normative 
samples account for, at most, 5^ of the Variance in POMS scores*

By focusing on studies that have used either the POMS or tools 
which measure some of the specific factors assessed by the POMS, one 
can get a better understanding of the qualities a successful athlete



possesses. When looking at tension, Railo and Unestahl (1979) divide 
all sports into groups depending on whether they require a low, medium, 
or high level of tension to perform optionally. High tension is usually 
beneficial to mobilize endurance and muscular strength. Sports such as 
running, skiing, weight lifting and cycling will need and can tolerate 
a high level of tension in the athlete. On the other hand, sports re
quiring control techniques with little need for strength or endurance, 
tolerate only a low level of tension. Tension in these sports can be 
disruptive, affecting coordination and concentration. This conclusion 
is supported by studies on elite athletes participating in various 
sports such as rowing, wrestling, and distance running (Morgan 1972b; 
Morgan and Pollock 1977; Nagle et al. 1975)=

These studieŝ  show that although the tension level norms of 
elite athletes varied less than five score units from each other, run
ners were higher in tension than oarsmen, and oarsmen higher than 
wrestlers. The relationship of these scores may be associated with the 
level of strength/endurance/coordination/ and concentration necessary 
for success in these sports. Also, successful athletes were character
ized by lower tension scores than their less successful comparison 
groups. This finding may indicate that a raised tension level over and 
beyond the level deemed necessary by the sport can be detrimental to 
performance.

Depression seems to be a variable, measured by the POMS, that 
distinguishes the athlete from the general population and the success
ful athlete from the less successful athlete (Morgan and Pollock 1977)o 
Oarsmen, wrestlers and runners were all as much as ten units lower on
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levels of depression in comparison to the college norms for that vari
able (Morgan 1979b)o Also, Yanada and Hirata (1970) found that athletes 
who remained active in sport were less depressed than the athlete who 
dropped out of sportso This suggests that successful athletes fend off 
depression and remain in sport while the less successful athlete is more 
susceptible to depression and may drop out of high level competition,.

Although anger is a POMS variable that has not been found to be 
a characteristic distinguishing the successful athlete from the un
successful one (Morgan 1979b), anger does vary as to sporto The nature 
of some sports demand a mood of anger and antipathy towards opponentso 
This is substantiated by psychological profiles of UoS„ oarsmen, wrest
lers, runners, and college norms (Morgan 1979b)o The wrestlers were 
markedly higher than the oarsmen and runners in levels of anger, indica
tive of the aggression necessary to perform well while wrestling*
Runners and oarsmen were lower than both the wrestlers and the college 
norms* Pressman (1979) feels that athletes have been inadvisedly con
ditioned with the idea that it is wrong to compete too hard, try to win 
too much, or defeat an opponent too markedly*

Low fatigue and high vigor are variables consistently found in 
successful athletes* Athletes must have sufficient psychological energy 
to put into the competition itself (Railo and Unestahl 1979)o It has 
been shown that athletes can be too low in energy by not having adapted 
psychologically as well as physically to stressors* For example, 
athletes can consume too much energy before the competition or waste 
their energy during the competition by: (l) being too nervous too long
before the competition; (2) overconcentrating on the competition; and



(3) being exposed to too much stimulation or to too many new situations 
(Railo and Unestahl 1979)° These researchers suggest that an athlete 
can save energy by controlling nervousness until one to two hours prior 
to competition,. Then one can mobilize his or her other energy through pep 
talks and concentration,. Sports that require an athlete to remain 
active for a long period of time (tennis, bowling, etc*) should mobilize 
energy when necessary and relax when energy is not necessary. Athletes 
who are high in fatigue and low in vigor rarely perform up to their 
physiological potential, Scores high in fatigue and low in vigor may 
represent a psychological response to overtraining or a season of train
ing that is too serious, too tense, or with too little pleasure (Railo 
and Unestahl 1979)o

The confusion variable scores of elite oarsmen, wrestlers and 
runners all indicate that low levels of confusion (bewilderment and 
muddleheadedness) are related to success, Morgan (1979b) has found that 
confusion scores for the elite athletes are quite a bit lower than the 
college norms. Low confusion is indicative of the ability to rapidly 
narrow the attention span and avoid being distracted by irrelevant in
formation, This is critical in athletic performance (Nideffer 1979)»

Eysenck's Personality Questionnaire
The Eysenck Personality Questionnaire (EPQ), the other psycho

logical inventory found to be a predictor of success, is a psychological 
inventory designed to measure psychological traits of extroversion/ 
introversion, and neuroticism/stability. It is also one of the few 
personality tests that contain a lie scale, Morgan (1978a) states that 
response distortion is a methodological problem in personality
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inventories that should be consideredo He recommends that lie scales be 
included on personality inventories for all subjects, including athletes, 
in future research0 The inclusion of a lie scale in the EPQ is used as 
a psychometric correction score = Morgan (1974b) suggests that results 
from studies employing scales without correction should be viewed 
cautiouslyo The EPQ* s lie scale safeguards against lying, guessing and 
random responses0 Although Morgan's position on correction scores has 
not been met with widespread agreement, the lie scale may be regarded as 
a valuable variable in that it detects distorted data0

It has been found that individuals that gravitate toward sport 
are more extroverted than their sedentary peers (Yanada and Hirata 
1970)o Athletes, in general, score higher in extroversion than the 
general population» Extroversion, a variable measured by the EPQ, as 
seen by Eysenck and Eysenck (1968), is a stable trait that is influenced 
by heredityo Morgan (1968a) has found that elite wrestlers were both 
more extroverted than the normal population and other athletic subgroups0 
Golas (cited in Morgan et alo 1971), in a 1971 study, administered the 
EPQ to team/individual sport and combative/noncombative sport athletes. 
Regardless of classification, all athletes were found to be signifi
cantly more extroverted than nonathletes, Golas suggested that indi
vidual sport athletes are more introverted than team sport athletes and 
in addition noncontact sport athletes are more introverted than contact 
sport athletes (Golas cited in Morgan et al, 1971)o More recently it 
has been demonstrated that extroversion is not a requirement for success 
in all sports: team/individual/combative/noncombative, Although 
weakened by a small sample size (N=9), Morgan and Costill (1972)



presented data contradicting the assumption that successful athletes 
are all extroverted. They report that marathoners score low on extro
version, thus tending toward introversion. Morgan's 1972 studies on 
elite wrestlers, oarsmen, and marathoners corroborate the above findings 
(Morgan 1972b). The runners scored lower in extroversion than oarsmen, 
who, in turn scored lower than wrestlers. This is consistent with the 
1971 Golas findings regarding team versus individual sports and contact 
versus noncontact sports in levels of extroversion.

Stability, the second variable measured by the EPQ, regardless of 
sport, seems to be an important prerequisite for championship perfor
mance (Morgan and Costill 1972). It is the one consistent finding 
throughout sport psychology literature (Morgan 1972b)= Neuroticism/ 
stability is a trait that has been shown to be influenced by heredity 
(Eysenck and Eysenck 1968). Athletes (wrestlers, runners, and oarsmen) 
all score lower than the published norms for neuroticism (Morgan and 
Pollock 1977)o It also has been found that athletes that drop out of 
sport are more neurotic than those who continue to participate (Yanada 
and Hirata 1970). Morgan (1974b) concludes that it is highly unlikely 
that unstable athletes can perform at a high level on a consistent 
basis.

The Eysenck Personality Questionnaire (EPQ) is an updated form 
of the EPI in that it not only measures extroversion, neuroticism, and 
the lie factor, but it contains a new scale on psychoticism. While 
psychoticism is a trait that is present in varying degrees in all of 
us, it is not a variable researchers have measured in athletes. It is 
a trait characterized by not caring for people, cruelty, lacking in
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feeling and insensitivity« In addition to adding the psychoticism 
measure, the EPQ, rephrases the question on the EPI which were outdated 
and misinterpreted. Even with the rephrasing, Eysenck and Eysenck 
(1975) state that the extroversion and neuroticism scores on the EPQ are 
so similar to the corresponding scales on the EPI that they can be used 
interchangeably.

Eysenck has found that scores for a normative population on the 
EPQ differ with sex of the subject and age of the subject, but are not 
affected by social class. Women have lower psychoticism scores than men 
and psychoticism scores for both sexes decline with age. Females out- 
score males on the lie score and these scores rapidly, increase with age. 
Women until the ages of forty to fifty are more introverted than men. 
While women become more extroverted with age, men become markedly more 
introverted. Between the ages of forty to fifty the female and male 
introversion/extroversion scores match, and, after age fifty females 
surpass the males in extroversion. Norms for women indicate that they 
are more neurotic than men, and both sexes’ scores decline comparatively 
with age.

Psychological Profiles of Marathon Runners
Distinguishing the personality profile of the successful athlete 

from the unsuccessful athlete helps give a better understanding of 
potential differences between the successful and less successful mara
thon runner. Very few researchers have looked at the psychological 
profile of long distance runners, and even fewer have looked at the 
profiles of successful runners to discover if their psychological fit
ness was an indicant of their race performance. Morgan and Costill



(1972) stress the importance of conducting more studies to examine the 
psychological characteristics of marathon runners prior to advancing any 
generalizations,, Not only may personality structure differ between 
athlete and nonathlete and differ as to sport0 but personalities may 
differ as a function of ability level (Morgan and Pollock 1977)o

Morgan and Pollock cite a number of reasons why one might in
tuitively expect factors of a psychological nature to play an important 
role in long distance running,, First, endurance performance is governed 
by both physical capacity and willingness to tolerate discomfort0 As 
an example, they compare marathon performance times which range from 
two hours fifteen minutes to four or five hours; hence, a considerable 
difference in capacity and a fair difference in willingness to tolerate 
discomfort* Also, marathoners perform at approximately 73%> of their 
maximum aerobic power (MAP) (Costill and Fox 1969)« The actual range 
is about 64^-90# of maximum (Costill and Winrow 1970)„ The decision to 
compete at 83$ of one's MAP as opposed to 65$ obviously represents more 
willingness to tolerate discomfort* Morgan and Pollock in no way in
tended to suggest that the large individual differences observed in

: /

marathoners did not have a substantial physiological base, but they see 
the psychological aspect as also playing an important role in long dis
tance running* This is further substantiated by recognizing that many 
athletes appear to have the physiological and anatomical prerequisites 
for the marathon, while only a select group of runners achieve success 
in the demanding sport (Costill and Fox 1969)*

The first in depth studies of elite long distance runners began 
in 1972 with the work of Morgan and Costill* In research conducted on
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nine marathon runners it appeared that marathon runners were unique in 
comparison to other athletic populations in that they were markedly 
more introverted than athletes in other sports0 Yet in comparison to 
Eysenck's normals the marathoners were within one standard deviation of 
the mean0 They also were on the low end of the normal's limits for 
neuroticism and depression and their anxiety scores varied too much to 
make any significant interpretation* Correlations between these vari
ables of extroversion, neuroticism, anxiety and depression with marathon 
performance were found to be nonsignificant* This may be a result of 
the small number of subjects and the homogeneity of their ability 
levels*

In a later study, Morgan and Pollock (1977) attempted to repli
cate the 1972 Morgan and Costill findings on a larger population of 19 
world class runners* These researchers measured psychological charac
teristics of the runners, running histories, cognitive strategies and 
physiological data* The psychological battery included both the EPI 
and the POMS inventories* The earlier finding that marathoners were 
more introverted than other athletes was not supported in this study* 
Further, these marathoners were not more introverted or stable than the 
general population as reported earlier* However, the finding that run
ners were less anxious and depressed than the general population was in 
the earlier report of Morgan and Costill (1972)* In addition, on the 
POMS data these 19 long distance runners were below the population mean 
for tension, depression, fatigue and confusion, and above the mean for 
vigor* In other words, they possessed the psychometric configuration of 
the "iceberg" profile*
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A psychological study of 100 marathoners by Clitsome andz

.Kostrubala (1977) was the first large scale study of marathoners« It 
was unique also in that it included women (83 males, 17 females) 0 How
ever, its findings add more confusion concerning the extent to which 
marathoners are extroverted* Clitsome and Kostrubala were the first 
researchers to use the Myers-Briggs Type Indicator (MBTI) to measure 
extroversion of marathon runners* Chi square comparisons for male ver-- 
sus female subgroups revealed no significant difference between 
introversion/extroversion* Their results also indicated that in the 
100 marathoners tested there was a 1 :1 ratio of extroverts to introverts* 
According to normative data accumulated by the Center for Application of 
Psychological Type, the usual distribution of extroverts/introverts in 
the general population is 3:lo Thus, these marathoners differ from the 
general population in a tendency toward introversion (Clitsome and 
Kostrubala 1977)° A follow-up study by Gontang, Clitsome and Kostrubala 
(1977) looked at the personality types of 50 male subthree hour mara
thoners, again using the MBTI* Among this elite population there were 
twice as many introverts as extroverts* It appears that marathoners are 
distinctly different from the general population on the variable of 
extroversion using the MBTI and these differences are accentuated in a 
skilled male marathon population*

In a study by Wilson et al* (1980) using just the Profile of 
Mood States (POMS), on a sample of 10 marathoners, 10 joggers, and 10 
nonexercisers, the distinguishing "iceberg" profile appears again* This 
study suggests that the type and regularity of activity contribute to 
improving psychological fitness* The marathoners were less depressed,
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angry, confused and had higher vigor scores than the joggers and the 
nonexercisers; while the joggers were less depressed, angry, confused 
and had more vigor than the nonexercisers0 The marathoners and joggers 
did not differ on fatigue and tension, but the marathoners reported less 
fatigue and tension than the nonexercisers0

Unfortunately, not all individual athletes, for example, not all 
individual elite distance runners, manifest a clearcut "iceberg” pro
file = And, the presumption that marathoners are more introverted than 
other sports "types" is debatable. Predicting success is not possible 
when psychological profiles are not sufficiently unique or remarkable.
In summary, it appears that successful runners' personalities are 
similar to the successful athletes' personalities in crew and wrestling 
in that they all manifest an "iceberg” profile (Morgan and Pollock 1977)° 
Yet, unlike the world class wrestlers, extroversion, neuroticism, 
anxiety, and depression variables do not correlate with the runner's 
performance (Morgan and Costill 1972),

Cognitive Strategies of Runners 
Although psychological profiles are important in identifying 

successful athletes, one study has found that cognitive strategies are 
also important in distinguishing elite distance runners from the less 
elite runner (Morgan and Pollock 1977)= Cognitive strategies are tech
niques which allow the athlete to function near the top of his/her 
potential. Some of these cognitive strategies include attentional 
focus, self instruction, imagery, and self efficacy.

Recent investigations of Olympic gymnasts (Mahoney and Avener 
1977), champion recquetball players (Meyers, Cooke et al. 1979), Olympic



cross country skiers, downhill ski jumpers and riflemen (Suinn 1972), 
ski racers (Suinn 1976), and world class runners (Morgan and Pollock 
1977), revealed that cognitive strategies distinguish more successful 
from less successful athletes and aid in improving performance,. Cham
pion athletes possess a coping-oriented attentions! style* Both 
champion gymnasts (Mahoney and Avener 1977) and champion racquetball 
players (Meyers, Cooke et alo 1979) report more self instructional be
havior, concentration on the upcoming task, self confidence, success in 
dreams, and sport thoughts than their less successful counterparts=
Suinn (1972, 1976) used visuo-motor behavior rehearsal to improve skiing 
techniques and to aid skiers in coping with pain* It has been found 
that world class distance runners adopt an "association,” or body 
monitoring strategy, whereas the less competent runners employ "dis- 
association" or a body distraction strategy (Morgan and Pollock 1977)„ 

These findings suggest that cognitive interventions designed to 
aid the athlete in coping with the competitive task may improve the 
athletes' performance« In order for athletes to perform at their full 
potential they must make full use of their physical skills and coordinate 
these with the ability to control their attentional processes* The 
athlete must learn what to attend to, when to attend to it, and how to
be able to maintain attention at the critical time (Nideffer 1979)°

1 .Appropriate attentional styles can vary as to sport as well as vary as 
to different situations in that sport* A narrow focus is needed if one 
wants to avoid being distracted by irrelevant information* An internal 
focus is needed when athletes need to be sensitive to their own bodily 
feelings* The literature suggests that successful runners employ a
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narrow-internal focus to read their own pain tolerance, "psych" them
selves up, and change their negative thoughts to positive ones (Nideffer 
1979)o This coping-attentional process has been termed association 
versus disassociation0 Association in runners involves monitoring one's 
physiological response while running. It contrasts with disassociation 
in which runners distract themselves in an attempt to cope with the 
stress of the run,

Morgan and Pollock (1977) conducted taped interviews on elite 
distance runners. These elite marathoners had all performed under 2:20, 
The findings indicated that the elite marathoner "associates" in an 
objective, rational way. The marathoners pay close attention to their 
respiration, temperature, and heaviness in the calves and thighs. They 
pace themselves not only by the clock but by their bodily responses in 
an attempt to approach the fine line between maximum performance and an 
overextension of capabilities (Morgan and Pollock 1977)=

Morgan in an unpublished study found that the average marathon 
runner characteristically attempts to "dissociate" sensory input during 
competition (Morgan and Pollock 1977)= Although "cognitively active" 
during the race, cognitive activity is rarely, if ever, related to 
running. This general finding has been observed in distance swimmers 
and cyclists as well (Morgan and Pollock 1977)=

Morgan and Pollock (1977) cite a number of disassociative strat
egies that runners use, including writing letters, listening to records, 
designing vacation homes, and performing mathematical calculations= 
Disassociative runners, in an attempt to block out their discomfort, 
purposely turn off their "perceptostat" and thereby cut
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themselves off from the sensory feedback they normally receive from 
their body*

While disassociation can be a more pleasant strategy for the 
less conditioned runner it can be carried to the extent that signals of 
pain from injuries are disregarded» Runners may even misjudge their 
capabilities and have too much or too little left at the end of the race 
because they failed to monitor their body’s messages throughout the 
race0 The elite runner can afford the luxury of associating due to his 
superior physiological fitness, whereas the less elite cannoto These 
less fit runners are not only putting greater stress on their bodies 
but they can be racing as much as two times as long as their elite 
counterparts; therefore, they would have to monitor their physiological 
responses for twice as long* The most effective cognitive strategy for 
less elite runners therefore may not be one of association0 Borkovec 
and O’Brien (cited in Kendall and Hollon 1979) suggest that one com
promise and use both techniques0 They state that while attention to 
external stimuli is more stress reducing than attention to internal 
physiological cues, disassociation is a less effective racing strategy 
and athletes should divide their attention between the two cognitive 
styleso

Cognitive strategies are not just a recent development= A very 
effective use of disassociation has been the art of "lung-gom,” used by 
specially trained Tibetan monks„ These monks run extraordinary dis
tances (300 miles) in record breaking times (30 hours) over rough 
terrain (Watson, cited in Morgan and Pollock 1977)= They claim their 
performance is enhanced by repeating a mantra, keeping their respiration



in rhythm with the phrase, and synchronizing their pace to their breath
ing and mantra«, They then fix their eyes on a distant object, do not 
look from side to side, and do not speak„ This technique employs both 
a disassociative and associative attentional style as well as biofeed
back and meditation* Morgan and Pollock (1977) cite the questionable 
validity of these anthropological reports* Therefore Morgan attempted 
to replicate the effects of the monks' cognitive strategies in a labora
tory setting* He replicated the strategy by teaching his subjects a 
"pseudomantra" and having them walk to exhaustion* He reported perfor
mance gains of-JO#, having designed his study so that improvements were 
due to an increased ability to cope with distress and pain, not as a 
result of increased cardiovascular fitness*

A second cognitive strategy, self instruction (talking to one's 
self), is used to alter the condition of one's body* Hickman (1979) 
discusses the potential of training the body to respond to any verbal 
suggestion* Initial training involves the silent repetition of verbal 
formulas oriented to physiological response to exercises heaviness of 
the extremities, warmth in the extremities, regulation of cardiac 
activity, regulation of breathing, abdominal warmth, and cooling of the 
forehead* Hickman suggests this technique can assist in recovery from 
a workout and prevent body tension during endurance activities such as 
running a marathon*

Along with verbal instruction, mental skills such as visualiza
tion and imagery are other cognitive strategies that can enhance per
formance* Hickman (1979) suggests that runners should imagine a stream 
flowing with them or a hand pressing against their back to increase
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momentumo If a pain develops, imagine a smooth, relaxing glow flowing 
over the area relieving the stresso Research has shown that appropriate 
visual images can affect physiological processes* Hickman reports of 
studies by Dr» Jacobson that show that when a person imagines running, 
small contractions can be measured in the muscles associated with 
runningo

Imagery improves performance in other sports as well, especially 
if combined with physical training (Corbin 1972)o Visual imagery is 
used by football players to rehearse their response to game situations 
(Asinof, cited in Hickman 1979)5 in decathletes to rehearse the various 
events (Jenner and Finch, cited in Hickman 1979)5 in a golfer who 
claims that his good shots are 10^ swing, 40% setup, and 50% mental 
picture (Nicklaus, cited in Hickman 1979); in ski racers to practice
difficult parts of the course (Suinn 1972); and in more successful gym-

. f
nasts who imagine themselves being inside their bodies and experiencing 
those sensations they feel while performing their routine (Mahoney and 
Avener 1977)«

Although not a substitute for athletic skills, studies involving 
Olympic gymnasts suggest that self confidence is another strategy that 
has an important role in performance (Mahoney 1979)o Bandura (cited in 
Mahoney 1979) states that "expectations of personal mastery affect both 
initiation and persistence in coping behavior« The strength of peoples' 
convictions in their own effectiveness is likely to affect whether 
they will even try to cope with given situationso = = = Efficacy ex
pectations determine how much effort people will expend and how long 
they will persist in the face of obstacles and aversive experiences,.
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The stronger the perceived self efficacy, the more active the efforts'* 
(Mahoney 1979, p» 426)„ Self confidence/efficacy is particularly rele
vant in endurance running„ Runners must train hard, run long distances, 
and log high weekly mileages not only to prepare physiologically for the 
race but to gain the confidence needed to complete the race with a good 
time.

Perhaps a reflection of self confidence is the fact that it has 
been shown that dream activity is associated with the more elite athlete« 
The more successful athletes tend to perform more successfully in their 
sports related dreams than their less successful counterparts (Mahoney 
and Avener 1977)» They also have more sports related dreams, prior to a 
match (Meyers, Cooke et alo 1979)= These athletes report more self talk 
in training and competition as wello

The preceding review of the literature suggests that cognitive 
strategies, as well as psychological traits and states, differentiate 
athletes from npnathletes and superior from less skilled athletes.
While cognitive strategies of successful and less successful athletes 
were not identical, both groups reported a coping oriented attentional 
style„ The better performers were more self confident, and their, sport 
was more likely to enter their everyday thoughts and dreams. Also these 
athletes reported more self talk during training and competition.

Demographic Data of the Marathoner 
To complete a profile of marathon runners it is important to 

know their running history and general background. Descriptions of 
marathon runners give future investigators a potential comparison group. 
The demographic data collected by Clitsome and Kostrubala (1977) on 100



marathoners revealed that male marathoners were 33 years old, had run 
6 marathons, had been running for 6 years, trained an average of 52 

miles per week, and had a 93% chance of having 1 or more years of 
college education compared to a 42% chance as the national averageo 
Women on the other hand were 31 years old, had run 3 marathons, had 
been running for 4 years, trained an average of 43 miles per week, and 
had an 82% chance of having 1 or more years of college education com
pared to a 30% chance as the national average, Gontang et al, (1977) 
found that the sub-3 hour marathoners (male) were 33 years old, had 
been running for 9 years, began running at 23 years of age, had run in 
11 marathons, had a personal best marathon time of 2:45, averaged 76 

miles a week training, ran 7 days a week, at a 6:57 per mile pace.
These sub-3 hour marathoners had twice as many runners who had completed 
graduate school than the slower marathoners. The study performed on 100 
marathoners, ranging in running ability, had 5% more subjects who had 
obtained their doctorates and 8% more individuals on the college level 
of education in comparison to the sub-3 hour marathoner study. In cor
relations between the number of years running, age at which running was 
begun, time of best marathon, and average number of miles run each week, 
only one statistically significant value was observed in the sub-3 hour 
study. It involved the number of years running between extroverts and 
introverts, with introverts running a greater number of years than 
extroverts. In the Clitsome and Kostrubala study (1977) critical ratios 
(_z tests) found that female extroverts were significantly younger than 
male extroverts.



The Morgan and Pollock study (1977) on 19 elite distance runners 
also attempted to describe the marathon runner, Their findings report 
that elite marathoners■train 7 days per week, train an average of 
100 miles per week, making a 2# hour daily investment in runningc These

t
researchers emphasize the vocational implications that training for 2# 
hours daily has. Interestingly Morgan and Pollock (1977) delved into 
the runner's ordinal position among siblings due to the substantial 
literature dealing with the relationship of ordinal position among sib
lings and success in various activities. Morgan and Pollock point out 
that their sample size was too small to make any meaningful comparisons 
on this variable but their ratio of 4:1 for first to last born, suggests 
that ordinal position is worthy of further study in connection with 
characterization of marathon runners.



CHAPTER 3

DESIGN AND PROCEDURES

This chapter provides information concerning subjects, experi
mental designs, procedures, and statistical treatment of the data» The 
purpose of this study was to examine whether there was a relationship 
between psychological fitness, as measured by the Profile of Mood States 
(POMS) and Eysenck's Personality Inventory (EPI), and success in mara
thon runnerso In addition, cognitive strategies and basic demographic 
data were collected on each participant and related to performance0

Subjects
The subjects who participated in this investigation consisted of 

316 male and 4l female marathon runners who ran the Tucson Marathon, 
January 25, 1981, These runners ranged in ability from a finishing time 
of 2:14:00 to a finishing time over 5:00:00, The ages of the subjects 
ranged from 14 to 70 years of age with the mean age being 35. years. Of 
the 357 marathoners who completed the premarathon inventories, 251 re
turned the postmarathon questionnaires. Although most of the marathon
ers were from the local area, marathon runners from the Southwestern 
United States were well represented in the population.

Variables
The dependent variables consisted of: (1) premarathon Profile

of Mood State scores; (2) postmarathon Profile of Mood State scores;
50
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(3) Eysenck's Personality Questionnaire scores; (4) Cognitive Strategies 
scores obtained from a written questionnaire; and (5) Demographic Data ' 
obtained by a fill-in-the-blank inventoryo The details relating to 
these dependent variables are outlined belowo

The Profile of Mood States
The Profile of Mood States (POMS) (McNair, Lorr and Droppleman 

1971) was selected to measure the psychological fitness of the marathon 
runnero The POMS, a 65 item test, measures on a five-point continuum 
(from not at all to extremely) how one has been feeling the past week 
including the day taken, on moods of tension, depression, anger, vigor, 
fatigue, and confusion* The purpose of a one-week rating period is to 
emphasize a period long enough to depict the subject's typical mood 
reactions to their current life situations and short enough to assess 
acute treatment effects* The reliabilities for the six factors on the 
POMS are =90 or better*

Eysenck's Personality Questionnaire
The Eysenck Personality Questionnaire (EPQ) (Eysenck and Eysenck 

1975) is an updated form of the Eysenck Personality Inventory (EPI) 
(Eysenck and Eysenck 1968) which measures extroversion and neuroticism 
and contains a lie score* Besides measuring these variables, the new 
EPQ also measures psychoticism* Psychoticism, a variable that is pres
ent in varying degrees in all of us, is a personality trait character
ized by not caring for people, cruelty, lack of feeling and 
altogether insensitivity* Eysenck and Eysenck (1975) state that the 
extroversion and neuroticism scores on the EPQ are so similar to the
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corresponding scales on the EPI that they can be used interchangeably0 
The advantage of using the EPQ over the EPI is its rephrasing of out
dated and misinterpreted questions0 The EPQ is a 90 item test measured 
with a yes or no response0 Its reliability ranges from o80 to <,90=

Cognitive Strategies
The Cognitive Strategies Questionnaire (see Appendix B), was 

designed by the investigator to measure the type and frequency of cog
nitive strategies in marathon runners= The seven test items were 
revised from a questionnaire used on elite gymnasts (Mahoney and Avener 
1977)o Responses to the items could range on a continuum of zero to 
ten. The cognitive strategies addressed were self confidence, dream 
activity, thinking about running, visual imagery, self talk, association/ 
disassociation, and "psych up*"

Demographic Data
The Demographic Data Questionnaire (see Appendix B) was designed 

to identify the marathoners by sex, age, running experience, ability, 
amount of training, educational level, birth order and number of sib- 
lings0 These data were used to determine the experience level of this 
population, as well as a basis for comparison to previously assessed 
marathon runners = In addition, these runners were asked to give a pre
vious best marathon time and a goal time for the upcoming marathono

Procedures
Marathoners running the Tucson Marathon, January 25', 1981, were 

given a Demographic and Cognitive Strategies Questionnaire and a Profile 
of Mood States Inventory upon entering the race registration site0
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Preregistered and nonregistered runners were required to pick up their 
race packets the day before the race, January 24th, at the Douglass 
Building on The University of Arizona campuso A cover letter explained 
the purpose of the study and obtained informed consento Runners were 
asked to complete the questionnaires at their leisure while preregis
tering, picking up their race packets, or while attending an on-site 
seminar on running. All questionnaires were collected from the subjects 
before they left the Douglass Building. Runners who did not pick up 
their own race packets did not participate in the study.

Two weeks following the marathon, the 34? runners who were given 
the premarathon inventories received in the mail another POMS and the
EPQ. Subjects were advised as to the importance of filling out and
returning the inventories immediately since the investigation attempted 
to measure the acute treatment effect of a one week time period begin
ning two weeks following the race. The marathoners who resided in 
Tucson and whose inventories had not been returned immediately were 
telephoned and reminded to complete and return the questionnaires at 
once. Postmarathon POMS inventories that were not postmarked by 
February 15 were considered late, therefore invalid, and not used in
the study. The EPQ scores, which measure stable traits, remained valid
and were used in compiling the runner’s psychological profile. Evalua
tion of the data from the premarathon POMS, postmarathon POMS, and EPQ 
were carried out in accordance with the scoring procedures described 
in each of the test manuals.

The returned inventories were then coded by sex, finishing time 
level, and achievement of nonachievement or a goal finishing time.



Those who achieved their self-established goal time were classified as 
successful while those who did not meet their self-established goal 
were classified as unsuccessful<> The time levels were; Level 1 —  male 
runners who finished under 2;30 (N=9) and female runners who finished 
under 3:00 (N=0); Level 2 —  males finishing between 2;31 and 3:00 
(N=50) and females between 3:01 and 3:30 (N=6); Level 3 —  males between 
3:01 and 3:30 (N=113 and females between 3:31 and 4:00 (N=l6); Level 4 
—  males finishing between 3:31 and 4;00 (N=83) and females between 4;01 
and 4;30 (N=10); and Level 5 contained males who finished over 4:00 or 
did not finish at all (N=6l) and females who finished over 4:30 or did 
not finish at all (N=9)= The 30 minute time differences between the 
sexes in finishing time levels were derived from the preestablished dif
ferences in qualifying times for males and females in marathon races*

Analysis of the Data 
Scores on the POMS taken before the marathon, on the POMS after 

the marathon, on the EPQ, on the Demographic Data, and on the Cognitive 
Strategies were each treated as separate tests* Each test was statis
tically analyzed using Hotelling's Multivariate Analysis of Variance 
(MANOVA) tests. Due to the limited number of subjects in some of the 
cells, it was not possible to analyze the data with a three-way MANOVA* 
Instead, three two-way MANOVAs (sex of the subject by time level of the 
subject, sex of the subject by achievement of a goal time, and achieve
ment of a goal time by time level of the subject, were performed on the 
dependent variables* Alpha was set at the *05 level of significance* 
Univariate F-tests were performed on the data if the original MANOVA 
reached a level of significance. Due to the number of univariate tests.
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alpha was set at o001 in order to maintain an overall experimental alpha
of o05o When appropriate, a post-hoc Scheffe test was performed on the

2data if the univariate F-test was significanto Hotelling®s jP tests
were run to compare premarathon POMS scores to postmarathon POMS scores0 

2Hotelling® s T? tests automatically adjust alpha to maintain a o05 level 
of significance regardless of the number of tests0 T tests performed 
at the o005 level of significance, in order to keep the overall experi
mental alpha at <,0$, were used to compare the Tucson Marathoner’s scores 
with college or adult norms on the POMS and EPQo Hotelling® MANOVAs 
were performed on the EPQ data with and without age as a covariate0 
The results for the two tests were identical in that there were no 
discrepancies between the two* The data performed without age as a 
covariate was used since American norms also without age as a covariate 
were the only norms available for comparison0



CHAPTER 4

RESULTS 

Profile of Mood States

Premarathon
The means and standard deviations of the Tucson Marathoners' 

premarathon POMS scores by sex of subject compared to.college norms and 
by finishing-time level and achievement of a goal time are presented in 
Appendix A-l0 Two-tailed t. tests were conducted to compare male and 
female Tucson Marathoners' premarathon POMS scores with male and female 
college norms, respectively (see Table 1)„ Alpha was set at the o005 
level of significance in order to keep the overall experimental alpha 
at o05o The results indicated that the marathon males were signifi
cantly different from the male normative population on five of the six 
POMS variableso The male marathoners' scores were significantly lower 
on the variables of depression, anger, fatigue, confusion and signifi
cantly higher on the variable vigor» The only variable not signifi
cantly different was tension,.

The female Tucson Marathoners' premarathon POMS scores were 
significantly lower than the female college norms' scores on the vari
ables of anger, fatigue, confusion and significantly higher on the 
variable vigor„ Thus the scores for both the male and female marathoners 
resembled the "iceberg" profile more so than the college normative data 
(see Figo l)o

56
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Table 10 3? tests comparing Tucson Marathoners with normative data on

the premarathon and postmarathon POMS„

Variable
Premarathon POMS 

df _t
Postmarathon POMS 

df t

Male Marathoners to 
Male College Norms
Tension 307 - -95 222 -15-53*
Depression 307 -1 2=10* 222 -16=19*
Anger 307 - 4=95* 222 - 9-61*
Vigor 307 10=09* 222 7-65*
Fatigue 307 -1 4=80* 222 -11=29*
Confusion 307 -13.95* 222 -10=76*

Female Marathoners to 
Female College Norms

Tension 38 =06 27 - 5-30*
Depression 38 - 2=52 27 - 5-68*
Anger 38 - 2=74* 27 - 3-17*
Vigor 38 3 -00* 27 2=53
Fatigue 38 - 3 -22* 27 - 4=4l*
Confusion 38 - 8=78* 27 - 2=29

*p c<,005
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Figure 1. Premarathon POMS ’’iceberg” profiles for the 1981 male and 
female Tucson Marathoners with normative data.
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The premarathon POMS scores were analyzed using the Hotelling's 

Multivariate Analysis of Variance (MANOVA) procedure to determine 
whether the dependent variables varied by sex of subject, finishing-time 
level, and/or achievement of a goal time0 Three two-way MANOVAs (sex of 
subject by finishing-time level, sex of subject by achievement of a goal 
time, and finishing-time level by achievement of a goal time) rather 
than one three-way MANOVA were conducted in order to maintain adequate 
sample sizeso Alpha was set at the =05 level of significance0

All three premarathon POMS MANOVAs revealed no significant main 
effects or interaction effects. Thus, it appears that premarathon POMS 
scores are not differentially influenced by sex of the subject, 
finishing-time level, achievement of a goal time, or any interaction 
between any pair of these variables (see Table 2)o

Postmarathon
The means and standard deviations of the Tucson Marathoners' 

postmarathon POMS scores by sex of subject, finishing-time level, and 
achievement of a goal time in comparison to college norms are presented 
in Appendix A-l. The Tucson Marathoners' postmarathon POMS scores were 
compared to the general population using the same procedures as the 
premarathon comparisons (see Table l)c The _t tests indicated that male 
postmarathon POMS scores were significantly different than male college 
norms on all of the variables. The female postmarathon POMS scores 
were significantly different than the female college norms on the vari
ables of tension, depression, anger, and fatigue. Although the vigor 
and confusion scores between the female marathoners and female norms 
did not reach the .005' level of significance, there was a trend



Table 2o Hotelling's MANOVAs for premarathon POMS, postmarathon POMS, and EPQ for sex of sub
ject by time level of runner, sex of.subject by achievement of a goal time, and time 
level of runner by achievement of a goal time0

MANOVA Source Value Approx= F df £
Premarathon POMS

Sex x Time Sex (A) =03 1=53 6,333 =1660
Time (B) 0O6 = 82 24,1326 =7064
AB - =04 =78 18,995 -7213

Sex x Goal Sex (A) =03 1=56 6,338 =1573Achievement Goal (B) =01 -79 6,338 =5780
AB =02 1=05 6,338 =3915

Time x Goal Time (A) =06 =84 24,1322 =6824
Achievement Goal (B) =02 1=27 6 ,332 =2699AB =08 1=18 24,1322 =2549

Postmarathon POMS
Sex x Time Sex (A) =00 =17 6 ,237 =9850

Time (B) =12 1=15 24,942 =2784
AB o09 1=23 , 18,707 =2330

Sex x Goal Sex (A) =00 -17 6,242 =9447
Achievement Time (B) =02 =70 6,242 =6459• AB =03 1=27 6,242 =2716
Time x Goal Time (A) =12 1=16 24,938 =2702
Achievement Goal (B) =02 -93 6,236 =4757AB =16 1=53 24,938 =0601

m
Sex x Time Sex (A) =05 2=82 4,236 =0259Time (B) =12 1=82 16,938 =0245

AB =04 =83 12,704 =6173



Table 2— Continued

MANOVA Source Value Approx0 F df

m
Sex x Goal Sex (A) -05 2 ,8 1 4,241 . ,0260
Achievement Goal (B) ,01 ,87 4,241 ,48io

AB ,01 ,42 4,241 -7967
Time x Goal Time (A) ,13 1 ,8 7 16,934 ,0202
Achievement Goal (B) -01 -74 4,235 -5672

AB ,08 1 ,1 9 16,934 ,2661
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(j> < =025 for confusion and =01 for vigor) for the two populations to 
differ on these variables as well* The postmarathon POMS scores for 
both men and women were again more distinct and resembled the "iceberg" 
profile more so than the college normative data (see Figo 2)o

The Hotelling's MANOVA procedure was conducted on the postmara
thon POMS scores to determine whether they were influenced by finishing
time level of the runner, achievement of a goal finishing-time, and/or 
sex of the marathoner0 None of the three MANOVAs resulted in signifi
cant main effects or interactions (see Table 2)o This indicated that, 
like the premarathon POMS scores, the postmarathon POMS scores were not 
differentially influenced by sex of the subject, finishing-time level, 
and/or achievement of a goal time or any interaction between the threeo 

In order to test the hypothesis that the premarathon POMS pro
files would be more distinct and resemble the "iceberg" profile more

2than the postmarathon POMS profiles. Hotelling's jk tests were conducted 
to compare the premarathon scores with the postmarathon scores (see 
Table-3)o Alpha was set at the =05 level of significance= The male 
and female marathoners' scores were combined since the earlier MANOVA 
results yielded no significant sex differences,. The analyses indicated 
that the Tucson marathoners' premarathon POMS scores were significantly 
higher than the postmarathon scores on the variables of tension, de
pression, anger, and confusion (see Figo 3)°

Eysenck's Personality Questionnaire 
The means and standard deviations of the Tucson Marathoner EPQ 

scores by sex of subject, finishing-time level and achievement of a
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Figure 2. Postmarathon POMS ’'iceberg” profiles for the 1981 male and 
female Tucson Marathoners with normative data.
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2Table 3° Hotelling*s T test comparing premarathon POMS scores with 

postmarathon POMS scores0

Variable T Value df jd

Tension 11083 24? <,000
Depression 2„32 247 =021
Anger 3=65 247 =000
Vigor 1=24 247 =218
Fatigue - <,82 247 =412
Confusion 3=87 247 =000
Overall 192=14 6,242 =000
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goal time are presented in Appendix A-2* Two-tailed _fc tests, conducted 
at the o01 level of significance to maintain an overall experimental 
alpha of o05, revealed that the Tucson Marathoners were significantly 
different than American college norms on extroversion and psychoticism 
measureso The Tucson Marathoners were significantly lower than American 
college norms on both of these variables.. The marathoners were not 
significantly different than the normative population on neuroticism and 
lie scale measures (see Table 4)0 These results support the hypothesis 
that the Tucson Marathoners would be more introverted than the general 
population, but do not support the hypothesis that they would be sig
nificantly more stable than the norms*

Unfortunately, male adult norms have not been established for 
the EPQ inventory* Therefore, a comparison of Tucson male marathoners 
to male norms was impossible* Norms have not been established for Amer
ican adult women on the EPQ* When comparisons were made between female 
Tucson Marathoners and these norms, the female Tucson Marathoners were 
not significantly different on the EPQ variables of psychoticism, extro
version, neuroticism, and lie scores (see Table 4)* When comparisons 
were made between the male and female runners, the female runners were 
less psychotic, less stable, and had higher lie scores than the male 
runners* Unlike the normal population, female runners were signifi
cantly more extroverted than the male runners (see Table 5)° This find
ing did not support the hypothesis that females would be more 
introverted than males*

Three Hotelling MANOVA tests were conducted on the mean EPQ 
scores (see Table 2)* The sex of subject by finishing-time level MANOVA
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Table 4= tests comparing Tucson Marathoners with normative data on 

the EPQo

Variable df t

Tucson Marathoners and 
American Adult Norms
Psychoticism 2k7 -13.48*
Extroversion 24? - 3 .82*
Neuroticism 247 - 1 .0 1
Lie Score 247 1 .1 2

Female Marathoners and 
American Female Adult Norms
Psychoticism 28 - 065
Extroversion 28 .45
Neuroticism 28 — 060

Lie Score 28 .22

*v <.005
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Table 5= Univariate F tests for the EPQ for sex of subject x time 

level of runner, sex of subject by achievement of a goal 
time, and time level of runner by achievement of a goal time«

Univariate 
F test Source Variable F df 2
Sex
X

Time
Sex (A) Psychoticism

Extroversion
Neuroticism
Lie

1=4178 
7*404$ 
-1927 

.1 = 2372

1.239
1.239
1.239
1.239

=2350
=0070
=6611
=2671

Time (B) Psychoticism
Extroversion
Neuroticism
Lie

1*7378
2=9475
1*2707
*8435

4.239
4.239
4.239
4.239

=1423
=0219
=2821
=4987

AB Psychoticism
Extroversion
Neuroticism
Lie

=4298
=4648

1=5670
=9248

3.239
3.239
3.239
3.239

-7318
=7071
=1980
*4294

Sex
X

Goal
Sex (A) Psychoticism

Extroversion
Neuroticism
Lie

1*4171
7-2155

=1891
1*2327

1.244
1.244
1.244
1.244

*2350
=0077
=664o
=2680

Goal (B) Psychoticism
Extroversion
Neuroticism
Lie

1*3572
1.7496

=1180
*0475

1.244
1.244
1.244 
1,244.

=2451
=1872
-7314
*8275

AB Psychoticism
Extroversion
Neuroticism
Lie

1*8605
=0036
*0340

1 .2080

1.244
1.244
1.244
1.244

*1738
*9520
=8538
=6488

Time
X

Goal
Time (A) Psychoticism

Extroversion
Neuroticism
Lie

*7891
1=0462
=5646
=0217

1.238
1 .2 3 8  
1 ,2 3 8  
1 ,2 3 8

*3753
-3074
-4531
*8831

Goal (B) Psychoticism
Extroversion
Neuroticism-
Lie

1*7640
3*1246
1=2318

=8125

4.238
4.238
4.238
4.238

=1368
-0157
=2989
=5182

AB Psychoticism
Extroversion
Neuroticism
Lie

*9653
=$428
=7124
*5859

4.238
4.238
4.238
4.238

,4272
=8489
=5841
*6731
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showed significance for the main effects of sex of subject and finishing- 
time level, but no significance for the interaction effect* Because the 
F for the MANOVA was significant, follow-up Univariate Analysis of 
Variance (ANOVA) tests were conducted on each of the four EPQ variables 
by sex of subject and finishing-time level* Alpha was set at the *001 
level to maintain an overall experimental alpha of *05* The results 
revealed a trend (*00? level) for extroversion scores to differ with 
the sex of the runner (see Table 5)°

The sex of subject by achievement of a goal finishing-time 
MANOVA resulted in significance for the main effect of sex of the sub
ject only (see Table 2)« Follow-up Univariate IT tests revealed no 
significant differences on any of the variables except for the same 
trend for gender differences on extroversion (see Table 5)°

The finishing-time level by achievement of a goal finishing
time MANOVA found significance only for the main effect of finishing
time (see Table 2)* The follow-up ANOVA tests, however, indicated no 
differences on the individual EPQ scores (see Table 5)=

Demographic Data 
The means and standard deviations of the Tucson Marathoners' 

demographic data by sex of subject, finishing-time level, and achieve
ment of a goal time are presented in Appendix A-3» A frequency dis
tribution is presented in Table 6* A crosstabulation conducted on birth 
order by finishing-time level did not produce significant results* 
Surprisingly, there was a trend for Level 1 marathoners to be 2nd or 
3rd born whereas Levels 2, 3» 4 and 5 were predominantly 1st born*
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Table 6= Frequency table of demographic data for 357 Tucson Marathoners.

N=357 N=35'
Age
14-19 21 Best Marathon Time
20-29 63 Less than 2:30 8
30-39 l4l 2 :30-3:00 39
40-49 78 3:00-3:30 87
50-59 27 3:30-4:00 54
60-69 4 Over 4:00 37
70-79 1

Goal Time
Sex Less than 2:30 7
Male 316 2:30-3:00 86
Female 41 3:00-3:30 131' 3:30-4:00 89

Years Rim Over 4:00 20
0-5 244
6-10 58 Average Miles Per Week
n -1 5 33 4-10 8
16-20 11 10-25 13
Over 20 7 25-40 88

40-50 89
Age Began Running 50-60 62
Less than 10 3 60-70 48
10-19 73 70-80 20
20-29 100 80-105 21
30-39 112
40-49 51 Education
50-60 9 High School 44
Over 60 2 Two Years College 55

B 0 A 0 117
Number of Marathons M 0A0 77

0 115 Dr./Lawyer 48
1 53
2 32 Birth Order
3 31 1st Born 156
4 35 2nd Born 97
5 20 3rd Born 48
6-10 34 4th Born 22
11-15 17 Greater 21
16-20 3
Over 20 13
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Forty-eight percent of the Tucson marathoners (all levels) were first 
born in comparison to of the Level 1 runners0

Hotelling* s MANOVA tests were run on the demographic data0 A 
finishing-time level by achievement of a goal time MANOVA was not con
ducted because of too small a cell size0 The sex of subject by 
finishing-time level MANOVA showed significance for both main effects 
but not the interaction effect (see Table 7)° ANOVAs revealed that 
males and females were significantly different at the o001 level on the 
following demographic variables: previous best marathon time and a
preestablished goal time (see Table 8)„ Although not significant at 
the =001 level, there was a strong tendency for males and females to 
differ on the number of years they had run (j) = =004)0 Examination of 
the means indicated that females had been running significantly fewer 
years than men; had run in significantly fewer marathons; had run 
significantly slower than the males on their previous best marathon; 
and had significantly higher goal finishing times. The ANOVAS conducted 
on the finishing-time levels of runners indicated significant differ
ences on the demographic variables of age, age began running, best 
marathon time, goal time, and the average miles per week run. Although 
not significant, there was also a tendency for the finishing-time levels 
of runners to differ on the number of years they had been running and 
the number of marathons they had run. A post-hoc Scheffe test pin
pointed the differences across the five finishing-time levels of runners 
(see Table 9)° The faster marathoners (Levels 1 and 2) began running 
at a significantly younger age than the slower runners (Levels 3, 4, 
and 5)o The Levels 1 and 2 marathoners had run significantly more



Table 7» Hotelling's MANOVAs for demographic data and cognitive strategies for sex of sub
ject by time level of runner, sex of subject by achievement of a goal time, and time 
level of runner by achievement of a goal time*

MANOVA Source Value Approx. F df £

Demographic Data 
Sex x Time Sex (A) .2222 6.3478 7,200 * .0001

Time (B) 1.8544 13.1463 28,794 .0001
AB .1130 1.0694 21,596 .3771

Sex x Goal Sex (A) .1100 3.2204 7,205 .0029Achievement Goal (B) .0431 1.2629 7,205 =2703
AB .0165 .4819 7,205 .8471

Cognitive Strategies 
Sex x Time Sex (A) .0491 1.9779 7 ,282 .. .0581

Time (B) .1092 1.0938 28,1122 .3370
AB o0515 .6885 21,842 .8473

Sex x Goal Sex (A) .0474 1.9452 7,287 .0625
Achievement Goal (B) .0244 I .0005 7,287 .4310

AB o0159 .6511 7,287 .7133
Time x Goal Time (A) .0946 .9477 28,1122 .5441
Achievement Goal (B) .0258 1.0397 7 ,2 8 2. .4034

AB =0869 I .1616 21,842 .2779



73
Table 80 Univariate F tests for the demographic data for sex of sub

ject by finishing time level of runner, and sex of subject by 
achievement of a goal time0

Univariate
F test Source Variable F df

Signif0 
of F

Sex Sex (A) Age <,0098 1,206 = 9213
X Tears Run 8.4294 1,206 .0041

Time Begin Age 1,6984 1 ,2 0 6 =1939
# M'thons 4.0903 1 ,206 .0444
Best Time 26.0682 1 ,2 0 6 .0000
Goal Time 30.7823 1 ,2 0 6 .0000
Miles Week .2789 1 ,2 0 6 .5980

Time (B) Age 7.5415 4,206 .0000
Years Run 3=4026 4,206 .0101
Begin Age 13=1905 4,206 .0000
# M•thons 3=7359 4,206 =0059
Best Time 49.2304 4,206 .0001
Goal Time 69=3845 4,206 .0001
Miles Week 13=3142 4,206 =0001

AB Age .0166 3 ,2 0 6 =4337
Tears Run .1836 3 ,206 =9075
Begin Age 1.1173 3 ,2 0 6 =3431
# M'thons .1014 3 ,2 0 6 =9591
Best Time 1 .9009 3 ,2 0 6 .1305
Goal Time 3=6297 3 ,2 0 6 .0138
Miles Week =1545 3 ,206 =9267 .

Sex x Sex (A) Age .0086 1,211 =6711
Goal Years Run 8.3137 1,211 =0162
Achievement Begin Age 1=3761 1,211 =2575

# M*thons 3=9l8o 1,211 =3372
Best Time 13=4929 1,211 =7175
Goal Time 13=2287 1,211 =4562
Miles Week =2280 1,211 =4935

Goal (B) Age .1808 1,211 =7717
Years Run 5=8788 1,211 .6104
Begin Age 1 .2887 1,211 =7756
# M' thons =9253 1,211 .9881
Best Time =1313 1,211 =5425
Goal Time =8193 1,211 .4562
Miles Week =8534 1,211 =4935

AB Age .0844 1,211 =7717
Years Run .2604 1,211 .6104
Begin Age =08l4 1,211 =7756
#M'thons .0002 1,211 =9881
Best Time =3271 1,211 =5425
Goal Time =8193 1,211 =3664
Miles Week =8534 1,211 =3566
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Table 9= Scheffe post-hoc analysis of time level means for the demo

graphic data.

Subsets
Time 1 2 3 4 5

Age Level 1 
Level 2 
Level 5 
Level 3 
Level 4

Years Run Level 5 
Level 4 
Level 3 
Level 2 
Level 1

Began Running Level 1 
Level 2

Level 3 
Level 4 
Level 5

Number Marathons Level 4 
Level 5 
Level 3

Level 3 
Level 2 
Level 1

Best Time Level 1 
Level 2

Level 3 Level 4 
Level 5

Goal Time Level 1 
Level 2

Level 3 Level 4 Level 5

Miles Per Week Level 5 
Level 4 
Level 3

Level 2 
Level 1
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marathons than the Level 4 and 5 runners <, The Levels 1 and 2 marathon
ers had run at a significantly faster pace in those previous marathons 
than the Level 3 marathoners and the Level 3 marathoners were signifi
cantly faster than the Level 4 and 5 runners» The Level 1 and 2 runners 
set significantly lower goal finishing-times than the Level 3 runners, 
the Level 3 runners set lower goal times than the Level 4 runners, and 
the Level 4 runners set lower goals than the Level 5 runners= Level 1 
and 2 marathoners averaged significantly more miles training than the 
Level 3, 4, and 5 runnerso

The sex of subject by achievement of a goal time MANOVA resulted 
in only a significant sex of subject main effect (see Table 8)0 Uni
variate IT tests revealed that males were significantly different than 
females on a previous best marathon time and their goal time* There 
also was a tendency for males to differ from females on the years they 
had been running (see Table 9)=

Cognitive Strategies 
The means and standard deviations of the Tucson Marathoner cog

nitive strategies by sex of subject, finishing-time level, and achieve
ment of a goal time are presented in Appendix A-4„ A frequency 
distribution of the cognitive strategy scores on a continuum of 0 to 
10 are presented in Figure 40

The three cognitive strategy Hotelling’s MANOVAs conducted on 
the sex of subject by finishing-time level, sex of subject by achieve
ment of a goal time, and finishing-time level by achievement of a goal 
time resulted in no significant main effect or interaction effects
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(see Table 7)° However, the sex of subject by finishing-time level 
MANOVA approached the o05 level of significance (_£ c o06) for the sex 
main effect* The ANOVA suggested a trend (_£ < o08) for men and women to 
differ in self-confidence before the marathon, with women being less 
confident* These findings do not support the hypothesis that the faster 
runners would use more associative versus disassociative cognitive 
strategies while running*



‘CHAPTER 5 

DISCUSSION AND CONCLUSIONS

The significant differences in POMS scores between the mara
thoners and general population favor the Tucson Marathoners from the 
mental health standpoint in that the male and female marathoners' scores 
were more distinct and resembled the "iceberg" profile more so than the 
college normative data (see Fig0 1)= These findings were in the 
hypothesized direction* This superior mental health of the Tucson 
Marathoners agrees with other studies which have compared running popu
lations. with normative populations using the POMS as the psychological 
testing tool (Morgan and Pollock 1977; Wilson et al= 1980)* While it 
has been shown that beginning joggers' mental health improves with the 
onset of a running program, it is not clear whether the longer training 
distances of marathon runners results in a proportionately greater im
provement in their mental health (reduces tension, depression, anger, 
fatigue and confusion)* It is evident, however, that the training neces
sary to achieve faster racing paces in marathoners does not result in a 
greater improvement in mental health compared to slower racers* Future 
researchers might want to address the role of distance, rather than 
skill level, in looking at the effect of running on psychological fit
ness*

The male Tucson Marathoners were similar to male wrestlers, 
oarsmen, and marathon runners on the state measures assessed by the
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POMS (see Fig* 5) => The only variable that appeared to distinguish the 
male Tucson Marathoners from these other athletes was the high tension 
score seen in the Tucson runners prior to the race* These comparisons 
are deceptive however without also examining when the POMS was admin- 
isteredo The psychological states of the oarsmen and wrestlers were 
also assessed prior to competition while Morgan and Pollock’s runners 
were tested during the off-season* The Morgan and Pollock marathoners 
had higher tension scores than the oarsmen and wrestlers despite the 
fact that they were assessed in a less anxiety producing environment*
The Tucson Marathoners’ tension scores prior to competition were higher 
than the wrestlers, oarsmen, and the Morgan and Pollock runners* The 
Tucson Marathoners’ tension score 7-1^ days after competition (in a low 
anxiety testing environment similar to the Morgan and Pollock off-season 
assessment) were significantly lower than their premarathon tension 
score* These scores resembled the Morgan and Pollock runners’ scores*

The high tension score of the Tucson Marathoner may reflect a 
personality trait of runners in particular since both the Tucson Mara
thoners’ premarathon and postmarathon POMS scores and Morgan and 
Pollock's marathoners’ POMS scores were higher than other subpopulation's 
tension scores* This hypothesis is supported by Oxendine (1970) and by 
Railo and Unestahl (1979) who suggested optimal tension scores vary as 
to the sport* Oxendine (1970) proposed that high levels of arousal 
facilitate endurance performance* He suggested arousal levels for a 
distance runner should be a 4 on a 5 point scale* The lower tension score on 
the postmarathon POMS for the 1981 Tucson Marathoners may reflect not
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only the less anxiety-producing testing environment but also a release 
of tension and stress upon completion of a long term goal0

Surprisingly, the psychological profiles taken after the race 
were better from a mental health standpoint than the profiles measured 
before the race0 This finding did not support the hypothesis that the 
premarathon scores would be more distinct and resemble the "iceberg’1 
profile more so than the postmarathon scoreSo Not only were the mara
thoners less tense, depressed, angry, and confused 7-14 days after the 
race, but the postmarathon fatigue and vigor scores were not signifi
cantly different than the premarathon scores0 This is remarkable con
sidering the lengthy physiological recovery time of a marathon runner 
after a race* Osier (1974) stated that a runner training 65 miles per 
week required a minimum of one month to recover physically from a mara
thon and a minimum of three months to recover to racing condition before 
the next all-out run0 He also concluded that one should not compete in 
more than two all-out marathons per year (Osier 1974, p. 104)0 

A minimum of one month recovery time to restore oneself 
physically from a marathon is much longer than the apparent 7-14 day 
recovery time to restore oneself psychologically0 It appears that run
ners are not psychologically drained from a race but instead may be 
invigorated, their mental health improving as early as two weeks after 
the competition^ While this might be an effect of the less stressful 
testing conditions, it may also reflect a training effect of running, 
not only physiologically but psychologic ally 0 The months that runners 
spend aerobically training for a marathon may be accompanied by months
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of mental preparation which in turn improves their psychological re
covery time*

While it appears that psychological state profiles, assessing 
a 7-14 day period after the marathon do not detect any postrace de
pression, anger, low vigor, fatigue, or confusion, this does not rule 
out the possibility that a POMS taken one week after the race may 
reflect a less psychologically fit runner. In order to more thoroughly 
examine differences in prerace and postrace mood states, and control 
for testing environments, future researchers may want to compare several 
POMS scores. Assessments could include a 7-14 day time period before 
and after the race, a 1-7 day time period following the race, sin im
mediate precompetition measure (the day prior to the race), and a post- 
competition measure (taken within hours following the race).

Hotelling's MANOVA procedures showed that neither the premara
thon nor postmarathon POMS scores were influenced by the time needed 
to finish the race or the achievement or nonachievement of a goal 
finishing time. The "iceberg" profile of the slower runners and the 
runners who did not achieve their goal time were just as distinct as 
the faster runners and those who did achieve their goal time. These 
data confirm the Morgan and Costill (1972) results showing no correla
tion between finishing time and superior mental health. However, based 
just upon the present study's finding relative to goal achievement, one 
should not conclude that there are no personality differences between 
successful and unsuccessful goal achievers. The definition of achieve
ment in the present study and the resulting statistical analysis may 
have influenced the results. Of the 547 marathoners, only 38 were not
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successful in achieving their goal time* Also, the degree to which 
these 38 runners underachieved their goal time was not considered in 
the analyseso This, along with the inequality of the sample sizes, may 
reflect a weakness in the present study«

The failure to find any male and female differences in premara
thon or postmarathon POMS scores is not consistent with normal gender 
differences* In normative populations, females" scores are signifi
cantly higher than males’ scores on the variables of tension, depression,> 
and confusion* It appears that these gender differences are canceled 
put in the marathoner* The female runner shares the same high levels 
of psychological fitness as the male runners- Further research would be 
required in order to determine if running caused these positive changes 
in women's mental health or whether more psychologically fit women 
gravitated to long-distance running*

Results showed that the Tucson Marathoners were not extroverted 
(see Fig* 6)* Researchers typically have found high extroversion scores 
in elite athletic competitors (Morgan and Johnson 1977i Ogilvie 1968)*
The introversion findings with the Tucson Marathoners support the re
search conducted on marathon runners by Morgan and Costill (1972),
Gontang et al* (1977), and Clitsome and Kostrubala (1977) => The com
bination of these findings offers strong support for long distance 
runners being more introverted than the general population and other 
athletic subpopulations *

The introversion/extroversion variable was significantly dif
ferent among the Tucson Marathon ability levels* The post-hoc Scheffe 
test did not indicate where the significant differences occurred, yet



15

14

13

12

11

10

9

8

7

6

84

NEUROTICISM
(JjFenale Tucson Marathoners 
f̂'Male Tucson Marathoners 
(T)Level 1 Tucson Marathoners 
AMorgan & Costill Marathoners 
^College Cross Country Runners 
^College Wrestlers 
ZXWorld Class WrestlersP;College Swimmers I College Tennis Players 
^College Basketball Players 
Normal Adults

▲
©

□
INTROVERSION EXTROVERSION

A© X

STABILITY
8 9 10 11 12 13 14 15 16 17 18

6. Introversion/extroversion and neuroticism/stability in 
Tucson Marathoners and other athletic populations.



the mean extroversion scores were; Level 1 = 8o50; Level 2 = 13o8l; 
Level 3 = II066; Level 4 = 12o52; and Level 5 = 13o8l0 This finding 
suggests that the elite runner may be remarkedly more introverted than 
runners of lesser ability.. Perhaps introverted runners place a greater 
emphasis on their running ability and dedicate more time to training, 
thereby improving their running skills. While one must view these 
findings with caution due to the small number of elite runners (N=9), 
support is given to this study due to the Morgan and Costill finding 
which reported introversion scores of 9=55 in their marathon runners

(N=9).
The 1981 Tucson Marathoners were not as stable as other athletic 

subgroups (Morgan and Johnson 1977, 1978; Nagle et al„ 1975) but still 
were well within the normal range for stability established by normative 
populations (see Fig* 6). Interestingly, the Tucson Marathoners scored 
significantly lower than published norms for the general population on 
psychoticism measures. Psychoticism is not a personality trait that 
has been well addressed in athletic subgroups due to the qualities, 
associated with it —  cruel, inhumane, hostility towards others, a 
disregard for danger, and altogether insensitivity. Future researchers 
may want to compare runners' psychoticism scores with other athletes to 
test the hypothesis that low psychoticism individuals might gravitate 
to long distance running over other sports due to the nonaggressive, 
nonhostile nature of the sport.

Unfortunately the EPQ may have forfeited its improvements (re
wording of outdated test questions) by including the psychoticism 
variable. When local participants were telephoned and reminded to fill



out and return the psychological inventories immediately, the marathon
ers commented on the personal and/or offensive test questions that 
addressed the psychoticism variable. Understandably, subjects may have 
been hesitant to complete a questionnaire that asks: "Would it upset
you a lot to see a child or an animal suffer?," "Do you enjoy hurting 
people you love?," and "Do you enjoy practical jokes that can sometimes 
really hurt people?" The extent to which these objections to questions 
may have been related to the high postmarathon dropout rate cannot be 
determined but it could be a crucial contaminant. The benefits of using 
the updated EPQ over the EPI should be carefully weighed by researchers, 
especially in studies that are not primarily concerned with psychoticism. 

The hypothesis that female marathoners would be more introverted 
than the male marathoners was shown to be false. The results indicated 
the opposite. Female runners were significantly more extroverted than 
the male runners. In normative samples, females do not become more 
extroverted than males until the ages of 40 to $0, The mean age of the 
female marathoners was 33? the male marathoners mean age was 33« There
fore, one cannot ignore the finding that female marathoners are more 
extroverted than male runners.

Since extroversion is a relatively stable. trait, it must be 
concluded that more extroverted women than extroverted men gravitate to 
running. The greater number of extroverted females gravitating to 
marathon running may not be too surprising. Most people think of 
marathon running as a grueling, torturous 26,2 mile battle, thus for 
men only. The idea that marathon running is too stressful for women is 
held not only by laymen but by Olympic officials as well. In fact, the



1984 Olympics in Los Angeles is to be the first time women will be 
allowed to compete in the Olympics in this event0 The elite male mara
thoner has had more opportunities to run cross country in organized 
high school and college settings, while females have had less oppor
tunity overall to achieve experience in distance running0 . Barriers 
including a lack of experience, along with marathon running being con
sidered a sport for men only, may have led to more outgoing, extroverted 
women gravitating to the sport0 These runners are women who are willing 
to tackle not only the physical prerequisites needed to run the marathon 
but women willing to break the sex role norms associated with the sport0 

The demographic data findings supported the hypothesis that the 
Level 1 runners would have more running experience than the slower 
runners, and that male runners would be more experienced than female 
runnerso In comparison to the 1977 Clitsome and Kostrubala study, the 
1981 male and female Tucson Marathoners (all ability levels) were older, 
less experienced (in that they had run in fewer marathons), but were 
surprisingly alike» Both had been running for approximately the same 
number of years and had been training the same amount of miles per 
week (see Table 10)» In comparing the 1981 Tucson Marathoners who 
finished under 3s00:00 (Levels 1 and 2) and the Gontang et alo (1977) 
study marathoners who finished under 3:00:00, it appears that the Tucson 
elite marathoners began running at an earlier age, had run in fewer 
marathons yet were training almost exactly the same distance as the 
1977 sub-three hour marathonerso The young age of the elite Tucson 
Marathoners (Levels 1 and 2) may be a reflection of the growing running 
craze in which young athletes begin running cross country or track at an
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Table 10, Presentation of demographic data for the Tucson Marathoners 

versus the Clitsome and Kostrubala marathoners (1976),

Marathon Group Age
Number

Marathons
Years
Run

Miles
Week

Male Marathoners
Tucson
Min. 14,00 ,00 =00 4,00
MaXo 70,00 50 ,00 . 34=00 105=00
X 35*26 4.29 6,07 52=02
SD 10,09 7=21 5=46 18=49

C, and K, Males
Min, 1 8 ,0 0 1=00 1,00 15=00
Max, 57=00 36=00 27=00 140,00
X 33=46 5=78 5=87 51 = 59
SD 11,09 7=86 5=60 25=97

Female Marathoners 
Tucson
Min, 16,00 =00 1=00 8,00
Max, 6 1 ,0 0 5=00 11=00 75=00
X 32.95 1=32 3=55 48,60
SD 8 .8 1 1=67 1=92 13=79

Co and K, Females
Min, 18=00 1,00 1=00 25=00
MaXo 45=00 17=00 13=00 120,00
X 30=53 2=94 3=76 43=00
SD 7=37 4,56 3=79 25=17

Note, C, and K, is an abbreviation for the Clitsome and Kostrubala 
study ( 1 9 7 6 ) o



earlier age and now are competing at longer distances* In comparing 
the 1981 elite marathoners with the Morgan and Pollock (1977) world 
class runners (ultra-elite), there is only a difference in training 
distances* The world class runners averaged 100 miles per week, whereas
the best runners in the 1981 Tucson study averaged 80 miles per week*

The Tucson female marathoners also were very similar to the 
Clitsome and Kostrubala (1977) female marathoners* The only difference ' 
in running experience was in training* The Tucson females train 5-6 
more miles per week* This finding takes on even greater significance 
because the Clitsome and Kostrubala female runners were faster runners 
than the Tucson females as a group* This suggests the training improve
ments females have made in just four years*

While the 1981 Tucson Marathoners were well over the national 
average on college education attainment, the 1977 Clitsome and Kostru
bala marathoners had achieved a higher level of education* However, 
the 1981 Tucson Marathoners were younger and the lower educational 
attainment may have been due to the number of runners in the Tucson 
study who were still in high school*

Morgan and Pollock (1977) reported on the substantial literature 
dealing with ordinal position and its relationship with success in 
various activities* In comparison to the Morgan and Pollock ratio of 
4:1 for first to last born for the elite runners, there was a 2:1 ratio 
for the total group of Tucson Marathoners, but only a 1:7 ratio for 
first to last born for the Level 1 Tucson Marathoners* While the sample 
sizes of the Morgan and Pollock elite marathoners and the Level 1 Tucson 
Marathoners are too small to place more confidence in the findings, the



results found on the 1981 Tucson Marathoners as a whole suggests a 
tendency for runners to be first born0

The results of this research did not support the hypothesis that 
the more elite runners would use association as a cognitive strategy, 
significantly more than their lesser skilled counterparts0 The mean 
data suggested a trend for the faster runners to be more self confident 
about the race and dream or think about running more often than the 
slower runnerso The fact that the faster runners did not indicate that 
they employed an associative cognitive style more so than the slower 
runners, as the Morgan and Pollock (1977) findings clearly did, may 
reflect a weakness of the testing tool in its inability to assess the 
cognitive strategies one employs while runningo Only one question 
addressed the techniques of association/disassociation in particular=
In comparison, Morgan in the 1977 Morgan and Pollock study, was able to 
interview his subjects and could explain the concept of association/ 
disassociation0 His runners also had the freedom to discuss their 
answers without being limited by a test format* While the Morgan and 
Pollock method may be a better technique for assessing cognitive strate
gies, it may also leave room for the tester to lead the subject to a 
certain response0

Failure to find differences in cognitive strategies among the 
ability groups may reflect a point Sachs (nod*) discusses in his 1980 
study on 60 runners* He states "simple categorization of runners as 
associators or disassociators may not be meaningful* Although the 60 
runners employed primarily associative or disassociative strategies, 
characteristic of all runners was an indication of frequent shifts
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during the run from association to disassociation and back again. This 
frequent ’slipping in and out6 of the strategies made it somewhat dif
ficult for the runners to classify themselves as associators or dis- 
associators, although it was possible to indicate which strategy was 
used most of the time" (Sachs n.d., pp. 5-6). He further notes that 
association and disassociation are employed by runners at given points 
in time during a run. Most runners in his study indicated a tendency 
to associate during the early and late stages of a run and to disasso
ciate during the rest of the run. This is important information in 
that sport psychologists may want to consider the stage of the run when 
addressing the question of associative and disassociative cognitive 
strategies. These findings are further indications that the sport 
psychology field needs to develop sport-specific cognitive strategy 
tools.

While MANOVAs indicated that, male and female marathoners did 
not differ significantly on the type or amount of cognitive strategies 
they used there was a trend for women to be less self-confident about 
the upcoming race. Lower self-confidence in females may be understand
able in this case, due to their lesser experience, and does not neces
sarily represent a lower self-esteem. The females' experience, therefore 
their confidence, was not as high as the male runners.

Major Findings
I. The mental health of marathon runners before and after the 

marathon was better than the mental health of the general population. 
Both male and female runners were significantly lower in the negative 
mood_ states of depression, anger, fatigue, and confusion as well as
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being higher in vigor in both the premarathon and postmarathon POMS 
inventories*

2. Psychological profiles assessing mental states of marathon 
runners two weeks after the race reflect a psychologically recovered 
runner* In comparison to the runners’ psychological profile taken be
fore the race, runners are less tense, depressed, angry and confused 
two weeks after the race than they are the day before the run* Also, 
the runners’ markedly high vigor and markedly low fatigue before the 
marathon are equally high two weeks following the race*

3° The mental health of male marathoners was not significantly 
different than the mental health of female marathoners* This differs 
with the general population in which females score higher than males 
on the negative POMS variables of tension, depression, anger, fatigue, 
and confusion*

ho The mental health of Level 1 runners and marathoners who met 
or bettered their preestablished goal finishing time for the marathon 
was not significantly different than the marathoners’ mental health 
that finished at a slower pace or did not meet or better their pre- 
established goal finishing time*

5* Marathoners’ tension scores, as assessed by the POMS, suggest 
that runners can tolerate high tension levels prior to competition*
Their performance may in fact be improved by these higher prerace ten
sion levels*

6 * A major distinguishing psychological dimension of marathoners 
is in the degree to which they are introverted or extroverted* Mara
thon males' scores were found to be less extroverted than norms
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established for American college males» Male athletes are typically 
extroverted, whereas male marathoners, particularly the elite male mara
thoners, tend toward introversiono The female marathoners' scores did 
not show a significant difference in comparison with American female 
norms on the EPQ variable of extroversion* Female marathoners are 
typically extroverted, in contrast with their male marathon peers who 
are more introverted*

7* As the marathoners become more successful (progressed from Level 
5 to Level 1), their psychological profile did not become more distinct, 
however, there was a trend for the faster runners (Level l) to be more 
introverted than the slower runners (Levels 2, 3, 4, and 5)o

8* As the marathoners became more successful (progressed from Level 
5 to Level l)s (a) they begem running at an earlier age; (b) had run 
in more marathons; (c) had run faster in those marathons; (d) had set 
higher goals for this marathon; and (e) regularly run more miles per 
week*

9* Female runners were found to have less running experience in 
comparison to their male running peers0 Female marathoners had: (a)
been running for fewer years; (b) run in fewer marathons; (c) set lower 
goal finishing times; yet (d) trained approximately the same distances 
as the male runners*

10* There appears to be no difference in the type of cognitive 
strategies employed among the five skill levels of marathoners* The 
elite runners (Level 1) did not "associate" (monitor their body's 
response to running) more so than their less elite counterparts*
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Re c ommendati ons
Based on the results of this study, the following recommenda

tions become apparent for future researcho
10 The results of this study were strengthened due to the assess

ment of a broad skill range of runners (2:15:00 to over 5:00:00), as 
well as male and female runners0 Future researchers, however, will want 
to include more female runners and more highly skilled female and male 
runnerso

2<> There is the need for investigators to measure success not only 
in terms of performance relative to others but performance relative to 
one's own capabilities. The present study could be improved upon by 
revising the operational definition for achievement. The operational 
definition should consider the following factors: self expectations,
past performances, gender, age, and experience. Definitions of perfor
mance relative to self should take into consideration the amount of time 
one surpassed or was short in meeting his or her goal achievement time, 

3, Future researchers investigating personality traits will be 
faced with the problem of test selection. The present study suggests 
that the newer EPQ should not replace the older EPI when testing ath-' 
lete groups on the variables of introversion/extroversion and 
neuroticism/stability. The benefits derived from adding the psychoti- 
cism variable and rewording outdated expressions do not outweigh the 
problems it created by offending test subjects and increasing the 
subject dropout rate.

Both the EPQ and EPI are weakened due to limited normative data. 
While the authors of the tests note statistically significant
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differences across cultures (British versus American norms), sexes, and 
ages, there are surprisingly no American male and female norms broken 
down by age* American norms are available for males and females on the 
EPI, while American norms are available for females only on the EPQ„

4o Although the 1981 Tucson Marathon cognitive strategy data do 
not find that the elite runners associate more than the less elite 
runners, cognitive strategies may have a significant influence bn mara
thon performanceo To tap this important variable, future researchers 
should expand and revise the present cognitive strategy questionnaire 
to include a more in-depth analysis of association and disassociation0 

Questions concerning the cognitive strategies used during specific times 
of the run (e0go, first mile, ten miles, twenty miles, and the last 
mile) may distinguish the elite runner from his less elite peers=

5o There is need for a longitudinal study which follows sedentary/ 
low activity level individuals through a jogging program into the train
ing and running of long distances, up to even a marathon0 In this way 
the investigator can address the psychological improvements of a runner 
as he or she increases his or her mileage0 This is a logical outcome 
of past research which has not found significant psychological differ
ences in runners across skill levels, but has not looked at the 
psychological improvements in runners as they increase their distances0 

60 More research is needed which simultaneously measures psycho
logical states-traits, personal characteristics, and cognitive strate
gies* These psychological variables could then be analyzed in 
combination with physiological variables* With these in-depth



assessments of runners9 researchers not only will know more about 
athletes but may be able to more accurately predict performance0
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Table A-lo Means and standard deviations for college norms and the runners' premarathon and
postmarathon POMS considering sex of subject, finishing-time level, and achieve
ment of a goal timeo

Tension Depression Anger Vigor Fatigue Confusion
College Norms
Males
N=340 M 12=9 13-1 10=1 l6=6 10=4 10=2

SD 6=8 10=5 7=8 6=0 6=8 5-2
Females M 13-9 14=8 9-3 15-6 10=7 11=7N=5l6 SD 7-4 11=4 7-4 6 .6 6=8 5-7

Premarathon Male 
Marathoners

N=308 M 12=51, 7-08 7-77 19-07 5-84 6=20
SD 7-21 8=74 8=27 6=o4 5-41 5-04

Finishing Time
Level 1 M 11=78 9-11 7-89 17-56 7-56 7-89
N=9 SD 7=51 9-76 7-47 4=06 4=00 3-95
Level 2 M 13-57 7 .0 2 7-94 18=59 5-71 5-80
N=48 SD 7-29 8=72 7-00 5-85 5-77 3-96
Level 3 M 12=60 7-97 . 8=83 18=88 5-88 6=51
N=lll SD 7-02 9-02 8=86 6=13 5-03 4=64
Level 4 M 11=71 5-84 6=58 19 .68 5-56 6=24
N=82 7-81 7-18 7-27 6=49 5-53 6=26

Level 5 M 12=67 6=82 7-23 19-21 6=00 5-58
N=57 SD 6=67 10=02 9-46 5-70 5-89 4.87

Goal Achievement
Successful M 12=51 6-97 7-88 19-17 5-92 6=20
N=2?8 SD 7-30 8=63 8-33 . 6=02 5=46. 5-12



Table A-l— Continued Means and standard deviations for college norms and the runners' premara
thon and postmarathon POMSo

Tension Depression Anger Vigor Fatigue Confusion
Premarathon Male 
Marathoners____
Goal Achievement
Unsuccessful M 12=50 8=00 6=73 18=13 5.13 6=17
N=30 SD 6=4o 9.73 6=8l 6=27 4.93 4=36

Premarathon Female
Marathoners

N=39 M 13.97 8=00 6=18 18=72 5.64 6=31SD 7.69 14,69 7.13 6=50 9.78 3.89
Finishing Time
Level 2 M 13.17 9.33 4=17 19.33 5.67 5.33N=6 SD 6=01 11=43 2=93 6083 3.72 3.01
Level 3 M 12=53 10=40 6=20 17.87 7.93 6=13
N=15 SD 7 .1 2 22=35 8=28 7 .8 6 15.17 4=93
Level 4 M 14=44 7 .0 0 7 .0 0 18=67 4=44 7.44
N=9 SD 9.23 4=72 8=02 5.76 2=60 3.13
Level 5 M 16=44 4=11 6=67 19.78 3 .0 0 6=11
N=9 SD . 7.71 4=37 6=93 5.24 4=15 3.41

Goal Achievement
Successful M 13.93 8=32 5.48 l8=42 6=16 6=29
N=31 SD 7.95 16=29 7 .6 8 6=91 10=85 4=17
Unsuccessful M 14=12 6=75 8=87 19 .87 3 .6 2 6.37
N=8 SD 7 .0 8 5=62 8=20 4=82 2=97 2=72

Total M 12=67 7=18 7.59 19 .03 5 .82 6=21
1=347 SD 7.27 9.57 8 .16 6=09 6=04 4=92



Table A-l— Continued Means and standard deviations for college norms and the runners' premara
thon and postmarathon POMS*

Tension Depression Anger Vigor Fatigue Confusion
Postmarathon Male 
Marathoners

N=223 M 7o33 5,44 5.65 18 .66 6 .1 0 4.98

Finishing Time
SD 5.36 7 .06 6.91 5=97 5=69 3=85

Level 1 M 7 .8 8 7.50 5.38 1 9 .0 0 7=62 7 .0 0
N=8 SD 4,39 9.84 6 .1 2 4.66 6.37 5.42
Level 2 M 7.35 4.59 5.53 17.85 6 .0 3 4.74
N=33 SD 4,53 4.54 5.96 4.79 4.17 2 .8 3
Level 3 M '7-94 6.40 6=98 17=60 5=73 5=43
N=83 SD 5 ,2 0 5.85 7.92 6 .2 0 5=08 3=77
Level k M 6 ,9 2 5 .21 4.57 19=91 6.75 4.70
N=6? SD 6,23 8.99 6 .0 6 6.54 7.04 4.25
Level 5 M 6,42 3.77 4.64 19.55 5=39 4.13
N=31 SD 4,91 6.69 6 .6 7 5.09 5=41 3 .6 0

Goal Achievement
Successful M 7=31 5.41 5=69 18.77 6.13 4.96
N=209 SD 5=34 7 .0 6 7=01 5=88 5=77 3=80
Unsuccessful M 7.64 5.78 5=00 16=93 5=64 5=28
N=30 SD 5 .81 7.29 5=23 7=16 4.52 4.70

DStmarathdn Female 
arathoners

N=28 M 7.59 6 .1 1 5=43 18 .21 6 .07 4.96
SD 6,40 8 .1 0 6.47 5.27 5=54 3=12



Table A-l— Continued Means and standard deviations for college norms and the runners' premara
thon and postmarathon POMS =

Tension Depression Anger Vigor Fatigue Confusion
Postmarathon Female 
Marathoners
Finishing Time
Level 2 M 8*20 6=20 3=20 18=60 7 .8 0 5 .0 0
N=5 5*86 8=84 3.96 5=03 8=17 4=24
Level 3 M 8ol8 6=20 6=50 17=20 7.90 5=30
N=9 SD 7.04 5=86 8=64 6=20 5=08 3=77
Level 4 M 5.50 2=38 2=88 19.50 2=86 4=38
N=8 SD 5.32 1=60 2=85 4=50 2=85 2=26

Level 5 M 9 .0 0 11=80 9=60 1 7 .80 5=80 5 .2 0
N=J SD 5.24 14=65 6=66 7 .6 0 4=38 3=96

Goal Achievement
Successful M 7.45 5.36 5.77 17.59 6=86 5 .0 0
N=22 SD 5.99 5 .8 1 6=98 4=87 5=71 3 .1 2

Unsuccessful M 6=00 8=83 4=17 20=50 3.17 4=83
n=6

Total
SD 6=66 14=19 4=31 6=89 4=02 3.43

N=251 M 7.36 5.51 5 .6 2 18=61 6=10 4=98
SD 5.48 7 .1 6 6=85 5.89 5.67 3=77
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Table A-2o Means and standard deviations for adult norms and the EPQ considering sex of
subject, finishing-time level, and achievement of a goal time0

Psychoticism Extroversion Neuroticism Lie Score
Adult Norms
Females M 3-5 12 .6 11.9 ' 7-0
N=196 SD 2.4 4.7 5-4 4.0

Total M 4.5 13-7 8 .8 6-9N=53 SD 2.3 4.3 5-4 3-7
Male Marathoners

N=22j5 M 2.74 12.15 8.42 7-06
SD 2.15 5-07 5-14 3-59

Finishing Time
Level 1 M 2 .3 8 8 .5 0 10.25 7 .12
N=8 SD 3-29 3-82 3-73 3-64
Level 2 M 2.34 13,-59 7-19 6.44
N=33 SD 2 .0 6 4.70 4.49 3-65
Level 3 M 3-05 11.19 9-04 7=55
N=83 SD 2-33 5-03 5-14 3-74
Level 4 M 2 .8 2 12 .30 8.49 6.95
N-67 SD 1 .8 8 5-22 5.70 3-57
Level 5 M 2 .28 13-69 . 7-50 6 .6 9
N=31 SD 1 .9 2 4.71 4.61 3-20

Goal Achievement
Successful M 2 .7 6 12 .21 8 .36 7.11
N=205 SD 2.15 5-10 5-18 3-62
Unsuccessful M 2 .5 0 11 .21 9-35 6 .36
N=l4 SD 2.14 4.56 4.53 3-13



Table A-2— Continued Means and standard deviations for adult norms and the EPQ0

Psychoticism Extroversion Neuroticism Lie Score
Female Marathoners

N=28 M 2=24 14=83 8=86 7=86
SD 1-92 4=90 5=03 3=89

Finishing Time
Level 2 M 1=80 15=20 6=40 7=60
N=5 1-30 5=63 5=68 2=41
Level 3 M 2-73 15=09 9=09 7=91
N=9 SD 1=95 2=88 3=27 3=94
Level 4 M 2=75 14=38 7=62 9=38
N=8 SD 2-38 5=24 4=56 4=i4
Level 5 M =80 14=60 12=80 5=60
N=5 SD =84 8=20 7=16 4=51

Goal Achievement
Successful M 2-53 15=43 8=83 7=78
N=23 SD 1=73 3=82 4=51 3=58
Unsuccessful M 1=17 12=50 9=00 8=17
N=6 SD 2-40 7=89 7=21 5=31

Total
N=251 M 2=68 12=46 8=47 7=16

SD 2-12 5=11 5=11 3=63
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Table A-3= Means and standard deviations for the demographic data considering sex of subject,
finishing-time level, and achievement of a goal time0

Age Prevo Miles
Years Began No0 Best Per Birth

Age Running Running Marathons Time Week Brothers Sisters Order
Male Marathoners

N=308 M 35=26 6=07 28=74
SD 10=09 5=46 10=85

Finishing Time
Level 1 M 26=78 9=50 16=12
N=9 SD 3=90 3=96 4=45
Level 2 M 29=69 8=46 20=74
N=48 SD 7=42 7=28 8=01

Level 3 M 36=25 5=95 29=84
N=lll SD 9=65 4=14 10=13
Level 4 M 37=51 5=95 31=12
K=82 SD 10=06 6=44 10=57
Level 5 M 36=08 4=03 31=72
N=57 SD 11=38 3=44 11=09

Goal Achievement
Successful M 36=41 6=90 29=11
N=l85 SD 10=27 5=15 10=97
Unsuccessful M 37=82 3=54 32=45
N=ll SD 8=03 1=75 9=39

Female Marathoners
N=39 M 32 .9 5 3=55 . 29=18

SD 8.8l 1=92 9=70

4=29 3:19 52=02 1=16 1=17 2=01
7=21 :57 18=49 1=49 1=28 1=35

10=44 2:29 80=22 1=25 1=25 2=89
11=02 :10 18=75 =96 =96 1=36

7=66 3:07 67=18 1=39 1=32 2=12
11=28 :25 19=44 1=23 1 .2 2 1=19
4=44 3:14 51=12 1=21 1=10 1=93
5=30 :28 16=57 1=61 1=26 1=32

2=23 3:57 46=08 1=05 =97 1=93
4=06 :39 13=97 1=63 1=21 1=42
3=16 4:10 45=05 .97 1=35 2=03
7=39 1:04 15=67 1=38 .1=48 l=4o

6=30 3:18 54=80 1=24 1=28 2=04
7=84 :55 18=86 1=30 1=23 1=33
4=18 3:34 52=54 1=03 1=14 1=98
2=85 1:03 16=04 1=54 1=37 1=39

1=32 4:05 48=60 1=33 =91 2=49
1=67 :44 13=79 =97 =99 1=64 104



Table A-3— Continued Means and standard deviations for the demographic data0

Age
Years
Running

Age
Began
Running

No = 
Marathons

PreVo
Best
Time

Miles
Per
Week Brothers Sisters

Birth
Order

Female Marathoners
Finishing Time
Level 2 M 32=33 5 .0 0 25.50 3 .0 0 3:15 60 .20 = 50 1 .0 0 2=00
N=6 SD 5 .61 3 .2 2 10=21 1=79 :32 11=97 =71 .00 1=26

Level 3 M 35=67 3-33 32.47 1=87 4:17 51.67 1=60 = 50 2=77
N=15 SD 10 .83 1.23 11=06 1=81 :32 16=57 1=26 1=08 1=96
Level 4 M 29 .10 3 .0 0 26=10 = 50 4:18 45=44 1=20 1=20 2=98
N=9 SD 8 .2 0 1=41 8=29 =85 :16 16=09 .48 1=09 1=91
Level 5 M 33.11 3.56 29 .56 =22 3:51 39.12 1=25 1=50 1=88
N=9 SD 6=75 2=13 7.73 =44 :06 13=94 =50 =58 =64

Goal Achievement
Successful M 36=35 3.53 32=23 2=88 4:09 54=18 1=30 =97 2=39
N=17 SD 9.94 1.33 10=96 l=4l :46 10.85 . =88 1=03 1.77
Unsuccessful M 35=50 2=00 33.50 1=00 3:51 39.00 1=24 1=46 1 .9 2
N=2 SD 10=61 1.41 12=02 =00 :06 19=80 =46 =6l .77
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Table A-40 Means and standard deviations for the cognitive strategies considering sex of
subject, finishing-time level, and achievement of a goal time,.

'
Confidence Dream

Think
Running Imagery

Self
Talk

Assoc./
Disassoco

’•Psycl
Up"

Male Marathoners
N=30M M 6.02 3 .4 7 5=94 5=10 6.31 4.64 6 .2 8

SD 1.94 2.84 2.38 2.84 2.56 2.37 2.37
Finishing Time
Level 1 M 6.22 4 .5 6 6.78 5=50 6.44 4.43 5=89
N=9 SD 2.44 2 .6 0 2.17 2=33 2 .3 0 2.64 1=45
Level 2 M 6.67 4.29 6 .8 2 5=55 6 .78 4.32 6=51N=48 SD 1=99 2=96 2=42 3=18 2=62 2.48 2=12
Level 3 M 6=22 3=52 5=70 5=12 5=96 4.83 5=95N=lll SD 1.84 2.94 2=52 2 .6 8 2 .63 2 .3 0 2 .5 0

Level 4 M 5=80 3=07 5=88 5=07 6 .6 2 4.75 6=66
N=82 SD 2.03 2 .6 3 2=10 2.76 2.47 2.19 2 .1 6

Level 5 M 5=41 3=10 5=64 4.67 6.15 4.49 6 .3 0
N=57 SD l=6o 2.79 2 .36 3=00 2 .5 2 2.63 2 .6 2

Goal Achievement
Successful M 6 .1 6 3=67 6 .1 0 5=25 6.49 4=56 6=23
N=237 SD 1=86 2=90 2 .38 2 .8 1 2.48 2.31 2.31
Unsuccessful M 5=28 3=18 5=39 4.61 6=11 4.93 6 .7 8
N-28 SD 2 .3 2 2=55 2.15 3=11 2 .3 8 2 .8 0 2 .7 0

Female Marathoners
N=39 M 5=43 2=97 6 .12 5=74 6 .7 2 4.94 5=84

SD 1=69 7=95 3=24 10 .62 8 .7 6 8 .1 3 6 .1 3
Finishing Time
Level 2 M 5=50 3=6 6- 6=66 5=50 5=33 3=83 5=83
N=6 SD .58 2 .5 8 3=61 2 .81 3=26 2.85 2.79



Table A-4— Continued Means and standard deviations for the cognitive strategies,.

Confidence Dream
Think
Running Imagery

Self
Talk

Assoc./ 
Disassoc.

"Psych
Up"

Female Marathoners 
Finishing Time
Level 3 M 5=80 2.53 5=60 4.86 7=00 4.92 5=92
N=15 SD 2 .08 2=06 2=56 2 .2 6 1.90 1.98 2.36
Level 4 M 4.50 3=62 6=75 7=25 8.25 5=62 5=75
N=9 SD 2.13 4.27 3=45 2.19 1.58 1.68 2 .7 6

Level 5 M 6.00 3=20 6 .6 0 6.40 7=60 6.00 6.00
N=9

Goal Achievement
SD 1.00 1 .7 8 3=05 3=29 1.34 1=73 =71

Successful M 5=29 2 .9 6 6=26 5=96 6 .8 9 4.96 5=85
' N=27 SD 1=94 2.56 2.94 2 .3 8 2=32 2.24 2.44
Unsuccessful M 6=20 3=60 6 .0 0 6=60 8.20 5=60 6.00
N=5 SD 1=09 4.04 3=88 2 .3 0 1=30 .89 1.22
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QUESTIONNAIRE

We are requesting your voluntary participation in a study designed to measure selected variables which may 
influence success in marathon running. Participation will take 3-4 minutes the day before the race and will en
tail filling out a questionnaire as to your running history and feelings this past week, including the day before 
the race. Your name is needed on the questionnaires so your responses can be correlated with your running time in 
the marathon. Two weeks following the race you will receive two questionnaires on your feelings. They, too, are
voluntary and will take only 10-12 minutes. You may withdraw from the study at any time without incurring ill will.
Once both questionnaires are received, data will be coded, and your name will be destroyed, thus maintaining con
fidentiality. We thank you for your help in this study. The success of this project depends on your completion of 
both questionnaires. We hope the results of this study will be valuable to you as a future marathoner and to re
searchers concerned with trying to optimize runner's performance. A summary of the results will be provided upon
request. If you have any questions or comments, please contact me at this address: Laura V. Boyce, Physical
Education Dept., Room 3, University of Arizona, Tucson, Arizona 85721, (602) 881-6850 or 626-3407.

DIRECTIONS: Fill out the questions below concerning your running history.

NAME: ,_________ ;____________    ̂ SEX: MALE   FEMALE_______________

ADDRESS: STREET   CITY___________________________  STATE _______________

ZIP CODE _______________________  PHONE NUMBER ____________________

RACE NUMBER:

AGE: _______________  YEARS RUNNING: . _______________________ AGE BEGAN RUNNING: ____________________

TOTAL NUMBER OF MARATHONS YOU HAVE RUN: ______________________________________'

TIME OF YOUR BEST MARATHON RUN:

YOUR GOAL FINISHING TIME FOR THE TUCSON MARATHON:

AVERAGE MILES PER WEEK RUN:  ___________________________________________________ :__

EDUCATIONAL LEVEL (high school, 1 year college, B.A., etc.): • ________________________________[______________ ______

How many brothers and sisters do you have? 
Are you first born, second bom, etc. : ___
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Relative to other marathoners, how self-confident 
are you about the upcoming Tucson marathon?

How often do you dream about some aspect of running?

How much do you think about running in everyday 
situations (outside of training and races)?

To what extent do you use visual imagery (mental 
pictures) in your training and competition?

To what extent do you ”talk to yourself" (either 
silently or out loud) in your training and 
competition?

When you are running a marathon to what extent are 
those "mental pictures" and "talk sessions" related 
to your running (e.g., picture yourself running 
successfully up a difficult hill, tell yourself to 
relax) or unrelated to running (e.g., thinking about 
your job)?

When you are trying to "psych yourself up" for a 
marathon, do you emphasize reassurance (e.g., "this 
will be easy") or challenge (e.g., "you are going 
to have to work at it")?

0 / 1 / 
much less 
than most

2 / 3 / 4 / 5 /
about 

average

6 / 7 /

/ 3 / 4

0 / 1 / 2  
not at all

0 / 1 / 2  
very little

0 / 1 / 2  
not at all

0 / 1 / 2  
not at all

0 / 1 / 2
exclusively
running
related

0 / 1 / 2 / 3 / 4
reassurance

equal
mixture

1 . 5 1 6

/ 9 A0
much more 
than most

6 / 7 / 8 / 9 / 1 0  
very frequently

6 / 7 / 8 / 9 / 1 0
very much 

6 / 7 / 8 / 9 / 1 0
very extensively

6 / 7 / 8 / 9 / 1 0  
very extensively

/ 3 / 4 / 5 / 6 / 7 / 8 / 9 A 0
exclusively 

unrelated to 
running

/ 7 / 8 / 9 ZL0
challenge

Now fill out the attached questionnaire. Note that the questionnaire relates to your feelings this past week, 
including today. Good luck marathoners!
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