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USE OF THE EATING DISORDER INVENTORY 1IN

DETERMINING EATING DISCRDER TEMDENCIES AMONG RUNNERS

By Beth E. Thompson

(ABSTRACT)

The purpose of this study was to use the Eating

Disorder Inventeory (EDI), NMegative Addiction Scale (NMAZ) and

[1]

other measured characteristics to determine differences
between consistent runners and sedentary controlz. 38 mais
and 23 female local non-team related runners of wmore than 3

miles per weel were cstudied. TheY completed the EDI and MNAS.

31 male and 30 female nonexerciserc completed the EDI. They

m

were drawn from cocllege claszes and participated in Jes
than one hour per weelk of phyYsical activity. Height, weight
and body fat were determined for bkoth groupse. A= compared
with ancrectics, naone of the EDI subscale averages for
runners or controle were higher than the 38th percentile,
Rody dissatisfaction was 1less for runners than controls.,
Females =cored higher on  drive for thinness 2and body
dissatisfaction. Female runners scored significantly highear
on drive for thinness than 311 other groups. The mean MAS
score was 78 far the femalsze and 74 for the malzs,

Significant bodyY dissatisfaction csubscale differencez found



between runners and controls were probably due to the
runners' lower baody fat and weight. In Jloccking at the
male/female differences, females typically have a stronger
concern about weight and are less satisfied with their
bodiesz. It is believed that in the grocup of runners studied,

zevere eating disorders did not exist.
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CHAPTER 1

INTRODUCTION

Alang with the increacsed industrialization and
modernization in this country in the 1ast century has come a
decreaze in the level of physical fitness of the populaticn,
The average American can no longer achieve physical benefits
from worlking, 2as wmachines have replaced wmuecles in wmany
settings. The industrial revoluticen has brought with it a
change in lifestyle in the United States. Most pecple drive
rather than walk, watch T.V. by the hour and buy groceries
in supermarkefs. This change in lifestyle has caused pecple

to be

N

ame wmore sedentary. Therefore they receive less
physical benefit from the every day taskes than ever hbefare,.
They muét now make an effort to dinclude physical a:tivityv
inte their lives.

Health and physical fitness have become prime concerns
of many Amevricans within the last few decades, It iz a rare
American adult who has not heard of the risk factors
asscciated with heart disease. The nation has become wmore
diet, stress and exercize conscicus. Health spas and fitness
centers have sprung up in almeost everyY town acrozz the
country, Sales of exercise equipment reached $1.1 billicon in

19383, athletic shoe alez reached #$2.6 btilliocn and *32.7

n

Billion wazs spent on athletic clothing(Straussz, 19861,



The late 1970's saw the evolutien of the “running
boom."” The numbker of runners in the U.3. 1is estimated
between 20 and 30 mwillion(Hathaway, 1984, Moore, 1378),
Suddenly, everYone was talking of "personal bests,"” "long

3low distance” and "interval training.” Running shoe 331

o
n

skyYrocketed and the executive lunch turned dinte five miles
and a8 sauna., The concern with the "roll arcund the middie”

and being able to "pinch an in;h" lead many health-consciou

(U]

runners to change their eating habits te optimize their
running perfarmance.

Increasing demands are placed on athletes to improve
their techniques and the phyYsical =tate of their bkodies.
With <=same vrunnere the desire to optimize their running
performance bY winimizing their body fat can lead to
excessive voluntary weight loss to the point where it
become=z an obsession(Clarlk, 1384, Huben, 13827 Smith, 19204,
Yates, Leechey & Shisslal, 1983), The athlete wmay develap
destructive eating patterns so severe that they satisfy the
major diagnostic criteria of primary anorexia nervosa. The
emoticnal stresces that may prompt the marked loss of weight
in the athl=tes are usually not deep-seated, chronic

prceblems, but are wuwaually short-term concernz that respond



to counseling. The identification of these unhealthyY eating

patterns is the first step in their eliminaticon.

Statement of the Problem

Eating discrders are a serious health problem for those
with them. The ramifications include not anly malnutrition,
but electrolvte imbalances, hypothermia, hvypoglycemia,

amencrrhea, dehydration, gastric problems, 2

=

|

(n}
m
n
-
g

adrenergic stimulation, lTeukopenia and aother ph

<
w
-
2]
(i)
—

problems(Arenson,]384; Gross,y - 1982, Levenkran, 19

0
™

Russe211, 1932; Wilscon, 1983). Crisp(1383) estimates that cane
in 20 peocple with discrsers will die from them. With the
incidence on the increase, anorexia nervasa, bulimia and
other abnormal eating habits have become a3 major health
problem in this country and others. Duddle(1973) found a3
sharp increase in the number of reported caszes of anarexiz
nervosa among the college population in the late &0's and
garly 70's. There waz not a corresponding increase in other
psYchiatric diagnoses.

Some studies of the nutritional habits of athletes have
found sub-cptimal diet patterns characterized by abnormzl
intakes of a wvariety of elements and inadequate calaric

intake(Barry et al.e, 1981, Bensan, Gillien, Bourdet &



Loas1i, 1383). Qther researchers have begun to Tinlk
obsessive-compulsive eating discrders such as anorexia
nervcesa with certain athleles(Clark,13347 Huben,1383; Rosen,
Mckeagy Hough & Curley,1986y Smith,1980;7 Yates, Leehay, &
Shiss1ak,1983). Eating discrders which affect athletes wmay
not only decrease their performance but may aqu b
life-threatening. In 1light of thesze fact=z, it dis {important
to =2stablish if in fact eating disorders do exist among a
population of runners. If so, are there any individuai
variables which can be used to predict eating disarder

tendencies?

Fesearch HYpathesis

Ho: There are no significant differences in incidence of
eating discorder tendencies between runners and noan-

evercising individuals.

Ho: There are no significant relationships among runner's

eating disorder tendencies, exercize addiction, a3ge, =

10

oy
vears of running, weeklY wmileage, body fat, satisfaction

with current bkody waight, height and weight.
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Significance of the Study

This studyY determined the incidence of eating disarders

among & group of runners and nonexercising individu=zxls,.

lected variables (exercise addiction, age, sex, Years of

m
L4

=
=

running, weelkly mﬁ1age. bedy fat, bodY image, rfeizht angd

weight) were analvYzed to determine if a reliatioconship existes

tetween thes=z variablees and eating disorder tendanci . If

4
14
w

certain variables were found to be significantly related tao
eating discrders, then runners who have the particular
characteristics can be watched wore <los=ly for signes of
zating dizorders. The educaticnal value of the =ztudyY wacs to
describe the use of Qquestionnaires designed to detect =ating
disorders and exercise addicticn amcocng runners.

The results of abnormal eating 3attitudes or bLehaviaor
and exercise addiction can physically affect an athletic
individual. He or <che 1is prone to insufficient nutritian
intake, metaboclic disturbances, amencrrhea, chronic fatigue,
loss of 1lean bodY mass and running associated 1injuries,
However, often the ramificaticone of the discrder are more
than physical. An individual with =eating disorders and/or
exercise addicticon may experience depres=ziaon, anziety,

interpercsonal problems with family and friends, and



decreased ability to perform at work or school(Arenson,
1984, Gross, 1982y Levenkron, 19827 Wilson, 1983). The
obsessive weight and exercise control behavior may carry

cver 1into other aspects of the individual's life. A p

14
—
"
[}
3

with an eating disorder (=34 exdercise addictiaon need

o
w

councseling in order to bring not only the physical but alsao

the emotional factors bacl into the right perspective. The

w
10

are significant prablems which wmust be diagnoszed and
controlled for the individual te functien noermally in
society. Thie investigaticon will not onlYy target problematic
groups of runners, 1if they exist, but alsc describe a
poctential tool to help diagnose eating dizordersz and running

addiction among runners,

Delimitations

The following delimitaticons were inherent in the design
of the study:

1)0n1yY non-team re=lated runners who ran more than nine
miles per weel were included in the sample of runners.

2)Only individuals who essrcised less than one hour per
weel: were included in the =zample of inactive =zubjects.

3)The only variables measured were 3g=, =ex, body fat,

height, weight, satiefaction with current bedy weight,



exercise addiction, weellY mileage, and VYears of running
(the last three for runners only),

4)A portable scale was used to weigh the non-exercizing
subjects, and these subjects reported their height rather

than being meazured.

Limitatians

The following limitations restricted the generalization
of the findings:

1)Due to the sample studied, the extent to which
experimental results can be 4generalized is confined tc
noen-team member runners of similar characteristics and
running habits.

2)The use of a self-report subjective gquesticnnaire is
an inherent scurce of errcr. OSubject response bias way
distort the rasulte. In an attempt to control these biaszes,
subjects were assured of the confidentiality of their
YESPOGNSes,

3)The Eating Discrder Inventaory is A preliminary
screening instrument which may indicate ﬁndividuals who are
preaccupied with their weight. More clinical evidence mwucst

an b=

be obtainmed frowm an individual before a diagnocsis

made,



Definiticons

Active subjects Those who run more than nine milez per

weel: .,

Inactive subjects Those whao participate in physical

activity for fitness for lese than one hour per weel:,

Exercizse addictien An dindividual is regarded az being

addicted to exercise if twae " basic requirement

(0]

ar

g

met {(Mocrgan,1973)., First, the dindividual must require daily

esercise in corder to exist or cope. Second, if deprived o

~h

esercise, the individual wmust wmanifest varicuz withdrawal
syYmptams.

Ancrexia nerocvsa A disorder characterized by "a

precccupation with bodyY weight and food, behavicr directed
toward locsing weight, peculiar patterns of handling faood,
weight loss, intense fear of gaining weight, dizturbance of
body image and amenocrrhea'"(Halmi,1382, p.371).

Eating Disorder InventorY(EDI) A 64 item, self-raport

questionnaire  designed to assess some psYchological and
behaviaral traits common in anorexia nervosa and bulimia.

Megative Addictiaon Scale A 27 item, self-report

questionnaire revised from Hailey and Bailey(1982). It 1=
designed to assess certain traits associated with negative

addictieon to running.



Jut]

asic Assumptions

For the purpose of the study the following assumpticns
were made:

13The self-report questionaire provided an accurate
aszessment of the subject's actual eating attitude=z and/or
behavior and exercise patterns.

2)Sk1nf01q technigques provided an accurate asses=ment
of the individual's body fat.

3)Height and weight were accurate values for each
subject.

4)Predisposing factors associated with anorexia nervaosa
and bulimial(sccic-economic status, race, etc.) were the same

in both the running group and the nonexercising group.

Summary

Anocrexia nervosa 1is a wajor health problem in this
country today. The results of the disorder are at Jleast
damaging to the health of the individual, if not
life-threatening. With the recent asscciation of ancrexia
nervosa with certain athletes it becomes important to
establish the occurance amocung vrunners and attewmpt to

determine if any variables can be used as  predictive



measures of

10

eating disorders in the populaticon.

diagnoszed then an 1individual with an eating discrder

can be

helped to establish normal eating patterns and functicon

successfully

in sports and in zociety in general.



CHAPTER 11

LITERATURE REVIEW

Eating disorders are a teopic currently drawing much
attention. Many VYoung 3irls are trapped bY these damaging
syndromes., However, teenage girls are not the only ones who
have been found toc have eating disorders, Recently, athletes
of both sexes and various 3ages have Eeen connected with them
asz well. Ancther tcocpic of concern with athletes iz exercicze
a3ddiction and 1its consequences, which wmay or may not be
related to eating disorderz in athletes. This review will
attempt to give insjght to the current knowledge on these
subjects., The 1literature review will be divided into the
following csectiens: 1)the histeryY and incidence of anorexia
nervosa,; 2)description and diagnosis of ancrexia nervosza in
the "typical population"; 3)bulimia; 4leating discrders

related to athletes and; S)lexercise addicticon.

The HistorY and Incidence

of Ancrexia Nervosa

Anorexia Nervosa is not a new discorder. It was clearly

discussed and reported 1in Englizh works over 300 vear

i

ago(Crisp, 1383, Graossz, 1332; Wilsaon, 1983)., The s¥ndraome

attracted attention in France at the turn of the centufy, in

11
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Britain in the 1930's, in the United Statesz in the 1940's=
and in Germany and Scandinavia 1in the 1350's. It was
neglected in the United States until the 1960's when it
started toc receive considerable attention in the wmass madia.

The incidence of ancrexia nervosa apPEIYrS te  be
increasing. Duddle(1973) reported the number of caseszs of

anorexia nervosa diagnosed in a college rpopulaticon increasze:d

(u

sharply in the late 1960s through early 1370s. There was no
change in pattern of other diagnoceses. It 9= nat clear
whether there are wore cases now because dieting is so
popular and because wmany American girls attempt weight laoss
or because the disease 1is now more easilyY recognized =zand
diagnosed(Gross, 1382). Crisp(1983) repcrted that there are
at least 10,000 severely affected patientes in Britain at any
cne time. The current estimate is 500,000 or more ancrectics
in this country(Sanger & Cassino, 1384). The waorlidwide
Yearly incidence of new cases is about 1 per 100,000
population., Estimates of the prevalence in the United States
vary from 1 in 200(Garner, Garfinkel & Moldoefszky, 1373,
Schwabe, 1981)), to 1 in 100 girls over 16(Crisp, Palmer &
FalucVy, 13761, tc aver three percent of cur female
population(Levenkron, 13982), to 13 to 17% in 23 high schaool

papulation(Zucker, 138%). Eating discrders wusually occur
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during adolescence or early adult 1ife, when Jocks and
.sexual attractiveness are of utwmost importance(Gross, 1932).
Eighty-five percent of women who develop the diseacse are
between the ages of 13 and 20 vYears old(Halmi, 1382)., In a
study of male and female college students done bBY Miller,
Coffman and Linké(1980). the majority of female =tudents
classified as normal, slightly overweight, or cverweight and
the men who were classified as overweight or =lightly
overweight were diszatisfied with their weight. Qver half of
all the women appeared to have mildly distorted bodY images.

And although the wajcocrity of women were trvYing to 1o

0]

&
weight, only 39 percent were classified as slightly
overweight or overweight.

Ancrexia nervosa is much more rare in males. Reports of
the sex ratie being from 1 din 10 to 1 in 20(Crisp & Toms,
1978, Russell, 13982, Zucker, 1983). The male prevalence rate
may be higher than this but it i more likely to be
under-reported because of a greater reluctance aon the part
of cliniciane to diagnose the condition in Yocung men(Crizp &

Toms, 1978).
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Descripticen and Diagnocsis of Anorexia

Mervosa in the Tvypical Populatiaon

Ancrexia nervosa iz a disorder <characterized by "=
preoccupation with bodyY weight and food, behavicor directed
toward losing weight, peculiar patterns of handling fcod,
weight loss, intense fear of gaining weight, dizturbtance of
bady image and amencarrhea”(Halmi, 1382, =3 37113,
Arenscon(1984) describes it ags "voluntary self-starvaticon to
the point of losing 235 percent of body weight, which
sometimes leads to death"(p.21).

Anorectics have tremendous determination, self-contral,
and will power . They tend to be perfecticnistic,
achievement-arianted Young waomen, 10-25 vYears old, whao
control their bodies in an attempt to gain contral of their

lives(Wilson, 1983). Most anorectics tend to over i

14

Her

0]
g

compulsively for manyY hours everY dav(Gross, 1982). It i

(0]

predominant among whites with a strong suggestion that the
discorder is more common 1in mwmiddle and upper sociceconomic
families(Schwabe, 13831).

Arenson(1384); Groés(1982); Levenkron(1982); Mira,

Stewart and Abraham(19283); Russel1(1982) and

L
-
—
w
L]
3
—_
—
u
[xn}
W
—

provide the basis for the following description of an



anorexic individual. Loss of weight may be the first feature
noticed by the parents, who draw the patient's attaenticn tc
it. She 1is 11ke}y to explain the weight loss as the result
of "dieting"” in an attempt tc improve her figure. Ahout
cne-third may have begun dieting because they wers slightly
cverweight, but then adapted ‘obsessive, compulsive éating
habits with weight loss az the primary goal.

Once they =succeed in losing weight, they contiﬁua
relentlessly, to the point of extreme emaciation. The
initial goal is forgotten and ever lower body weight:z are
desired. When a significant awmount of wéight is lost, they
become fearful of regaining it and resist their parents’
attempts to make them eati

The loss of weight can be very rapid, with a 211 fraom
35kg(121 pounds) to 3Skag(72 pounds) within twoe or three
manths. This is achieved mainly bY aveiding high fat and
carbohydrate foods. Self-induced vomiting, the abusze of
laxatives, and excessive exercising, in different
combinations, may accelerate the loss of weight.

The patient's 1life becomes unhappy and constricted.
There is oftenm a change in tewmperament, conesisting of
impatience, irritability and depression. She wmay became

precccupied with schoolwaorl or indulge in zolitary
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exercises,y, thus withdrawing from her typical =soccial 1ife. If
she has a boyfriend she loses inter=st in him and avcocids any
sexual caentact. Relations with family members become
strained. Parents may react to their daughter's faod
aversion by alternately pleading with her and trving to
force her to eat. Food refusal ieads ta malnutritiaon which

may persist for months or even Years., The patient zubksists

wm

on a diet of wvegetables, fruit, and cheese, and avoids
bread, potatces, and sweets.

In addition to decreasing caloric intake, the patients
malke persistent attempts to burn up calories and lower their
weight even further. This wmay take the form of an andless
exercise routine presumably designed to lkeep 1in shape but
actually done in an attempt to promote the state of
emaciation. Characteristically, the girl1 appearz hYperactive
and full of energyY, which is in marlked contrast to her
emaciated appearance. Patients rarely admit that they feel
hungry or miss eating the fcods they once enjoyed. During
the starvation the ancrectics report being afraid of eating
because they will put on toc much weight and get fat. In
severe caces the patient is a pitiable =zight of emaciation,

wealkness,y, apathy and depression.
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In some patients, the syndrome involves alternating
. bouts of starving and gorging. TYpically, sucstained pericds
of starvation with weight loss and emaciation alternate with
shert-term bouts of bulimia in which huge amcunts of food
are eaten and then vomited up, because of severe guilt and
fear of g9aining weight. Due to the suppression of appeatite,
these girls become precccupied with thoughts of fococd most of
the time. Many of thewm undertake elaborate preparation of
food for the family but rarely eat the food themselves. Maost
of them do not =it near the dinner table with the family.
Anorectics usually eat by themselves - eating very slowly,
cutting the food intoe tiny pieces and not finishing the
meal.

In a physical exam, the anorectic will show the <cigns
af cevere malnutritien in a Young 4girl1 who has developed
secondary sex characteristics. The wmalnutrition dis of a
caleric-deficiency type. The disappearance of subcutanecus
fat leads te 3aunt, shallow facial features, bony
prominences stand out charplyY, the limbks are thin and wirey,
the stomach is flat, the breasts shrunken, the buttaocks
wasted. The hands and feet remain cold, even when the
temperature is warms; The «core body temperature may bhe

reduced by 1°C. The blocd pressure is lowl(e.a.,30/60), the
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heart rate is slow(S0 to 60), and adema may ke present 1in
the extremities. The skin is dry and flakey and there iz an
excessive growth of downy hair cover the nape of the necl,
cheeks, forearwms and 1legs(lanugc hair), changes attribut=d
to a follicular keratosis. )

In patients who vomit, dehydration follows, together
with a marked fall in the level of serum potasszium, chlaride
and phosphates. Other physical problems which can occur with
eating disocrders include: gastric problems; kidney dawmage,
abnormal liver function; 3abnormal metabolismy muzcle spaszms;
bieeding of the throaty; chemical imbalancez that can lead to
cardiac arresty leukopeniay a vrelative 1ymphocYtosisy; a
hypocellular bone marrowy a low fasting glucose level; and
reduced immunclogical resistance.

The lose of menstrual pericds{amencrrhea) and menstrual
irregularities are other common sYmptoms in ancrexic girls.
Patients show a fall in the levels of leutinizing hormone,
follicle stimulating hormone, and estrogen, which <cCauses
menstrual abnormalities.

In spite of progressive malnutrition, the patiznt may

reject her parents' =suggesztion to see a doctory, and =z=h

1d

mininizes the extent of her food avoidance. When she finally

does agree toc zeek help, she is likely to deny that =he has



a prablem or admit only tao inscomnia, constipatidn,
sensitivity to cold or depression.

Anorexia nervosa does occur in wales, but at a wmuch
lower frequencY. The syndraome itself iz characterized by the
csame features presented by women: a conscious a&oidance of
foody a deliberate pursuit of extreme thinness; difficulty
in recognizing their own emaciatiocn and other bodvy-image
difficulties; vowmiting and purging,; and a precccupation with
diets and cooking(Wilson, 1383). In Bruch's(1971) warlk with
nine male anore#ic patient=s, hyperactivity and high drive
for achievement were prezent. Bruch describes two patients
in the following manner, "In order to be fit, he began to
walk wmore and more, would do calisthenics to the point of
2xhaustion and then would refuse to eat because he felt he
was too fat."(p.37), "He would run bY the hour until he was
so exhausted that he could not stand up."(p.39),

Diagnosis of anacrexia nervasa is especially
complicated. They realize that others will not understand ar
accept the nature of their fears, o theY denYy that they are
i1ly, insist that 2311 is well and say that they just are not
hungryY(Arenson, 1384), Diagnostic criteria have varied from
a primary emphasis on the wmedical aspects to a behaviacral

interpretation. Generally, the most widely accepted criteriz
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have been established by Feighner, Robins, Guze, Woodruff,
Winoliur and Munoz(1972). For a2 diagnosice of ancrexia
nervosa, A through F are required:
A. Age of aonset priocr to 295.
B. Ancrexia with accompanying weight loss of at lesacst
28%% of ocriginal bodY weight.
C. A distorted, 1implacable =attitude towards =ating,
food, or weight that overrides hungery, adomcocnitions,
reassurances and threats; eg, 1ldenial of illnezs with
a failure to recognize nutritional needs, 2)apparent
enjoyment in Jlosing weight with overt manifestation
that focoed refusal iz a pleasurable indulgence, 2)=3
desired bodY image of extreme thinness with overt
evidence that it is rewarding to the patient toc achieve
and wmaintain this state, and 4)unusual heoarding or
handling of focd.
D. No known medical illness that could account for the
anorexia and weight lass.
E. No other known psYchiatric dicsorder with particular
reference to primary affective disorder=z,
schizophrenia, obsessive~compulsive and phobic
neurcsis. (The assumption is wmade that even though it

may appear phobic or ocbsessionaly, food refuzal alone is



not sufficient to qualify for obsessive-caompulsive or

phobic disease.)

F. At least two of the following manifestaticons:

1Jdamenorrhea, 2)lanugo, 3)bradycardia (persistent

resting pulse of 60 ar less); 4)periocds af
coveractivity; Slepicscdesz of bulimiay &lvaoamiting (may be

zelf-induced) (p.61).

The Diagnostic and Statistical Manual cf, Mental
Disorders (American Psychiatric Associaticn, 1980) lists the
following criteria for anorexia nervosa:

A, Intense fear of becoming obese, which does not

diminish as weight loss progresses.

B. Disturbance of bodYy image, csuch asz claiming toc feel

fat even when emaciated.

C. Weight loss of at least 2S5% of original body weight;

if under 18 years of age, weight 1loess from original

body weight plus projected weight gain expected fraom

growth charts combine to make the 25%.

D. Refusal toc maintain body weight over a minimal

normal weight for age and height.

E. No known physical illness that would account far the

weight loss(p.&21).



Once diagnosed, the immediate treatment is toc alleviate
the patient's walnutrition, which «can become dangercus
(Gross, 1982). During the =2arly treatment stages it s
decsirable to try altering the patient's abnocrmal attitudes,
for the treatment phase is greatly affected by the
psYchologica1 state(Levenkraon, 1982). Thus, treatment e
best administered in a psYychiatric unit, but good nur=ing
facilities are es=zential. The 1longterm aim of treatment iz
to reduce the duration of the illness and prevent relapses.

There is na single therapy that is alwavs completezly

0

successful in treating this disorder (Graoss, 1982).
Crisp(1983) states that the outloock for recovery 1= poor.
About half the anorexic patients remain chronically 111 and
the average 1length of the 1i1ness in thocse who eventually
recover is about four VYears.

As well as «clinical diagnosies wmade by a trained
observer, screening can be done through the use of a written
inventory(Garner & Garfinkel, 1379; Garner, Olmsted, Bohr &
Garfinkel, 1982; Garner, Polivy & Olmsted, 1383; Sladse,
1373). In a scale developed by S1ade(1373), Aanorexia
behavior is repcrted an three dimenszions of the
disease(resistance to =ating, methods of disposing of food

and activity l=vel). The drawback of thiz scale iz that it
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relies of the ratings of a trained observer, and it oaonly
measures three dimensions of anorexic behavior.,

Garner and Garfinkel(1979) developed a 40-item scale
called the Eating Attitude Test(EAT). It attempted tc aszsecs
a broad range of behaviors and fe=lings previcusly reported
in ancrexic patients. Garner et al.(1983) developed a Z€
questiony, abreviated version of the EAT based on a factor
analysis of the criginal questicnnaire.

In 1983 Garner et al. developzd the Eating Disorder
Inventory(EDI) in an attempt tc g0 bevYond the behavicral
aspects reported in earlier questicnnairés. The authors of
the EDI attempted toc assess the psychcocleogical dimenzions
which have been found to differentiate ancrexic and bulimic

patients from those with 1less severe problems asszaciat

U
.

with dieting. The EDI includes psYchological characteristics
which have been asscciated with anorexia and bulimia but not
assessed by previous questionnaires. These characteristics
include: body image, intercceptive awarenecss, maturity
level;y ineffectivenaes; interpersonal mistrust, self-contral
and perfectionism. The EDI containse the following eight
subscales: drive for thinness=, bulimia, body dis-
satisfactiony ineffectiveness, pe}fectionism; interpersaonal

distrusty intercceptive awareness and; maturity fears.



Bulimia

The definition of bulimia is "an abnormal craving for
food that results in excessive binging, follaowed by
self-induced vomiting after the 4gocrging epizodes"(Grass,
1382, p.154). The fcood thaf is consumed is usually high 1in
caleries with large amounts of carbohydrates. After the
binging, the person feels guilty or fearful of gaining

weight. Alsocy, there are usually abdominal paines dus to th

m

stomach distention. Once the stomach iz ewmptied, there is
decreaséd abdoeminal distention and rain, and the perseg
continues to binge. Often these binging and purging episodes
continue far three to five hours(Levenkron, 13221).

Bulimia 1is not a disease; instead it is a csymptom of
cther, underlying problems{(Gross, 1982). Maost pecple with

bulimia show great concern about their weight and usually

malke repeated attempts to lose weight bY dieting or use of
laxatives, diuretices or diet pills.
The prevalence of bulimiz in the different populaticns

is difficult to Mmeasure. Some researchers fail t

distinguish clearly between bulimic symptoms and bulimia as

a syndrome (Hart & Qllendick, 198%). Hart 2and Qllzndick
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(139385) found the incidence to be 1% in working women and 5%
among university women. They suggest that the prevalence of
bulimia is less than 5%.

As with anorexia, the disorder usu=ally begins durinsg
adolescence or early adulthood when appearance is of utmast
importance(Arensan, 1984). However, it differs from anorexia
in that anorectics wust change their habits when their
weight becomes so0 low that it is a threat to their 11vés.
Bulimics may continue their habits for vears, their weight
fluctuates frequently, and often they wmay be  slightly
overweight, Usually the binging and vomfting increacse when
the person is under stress.

The resulte of bulimia are social isclation, inability
to concentrate and function academically, GI tract problems,
malnutrition, decay of teeth, severe dehydratian,
hypolkalemia, hypcoctencsion, alectrolyte disturbances, cardiac
arrest, amenorrhea, hernia and abnormal Tiver functiaon
(Arenson,’1934; Graoss, 1982).

The diagnostic criteria for bulimia suggested by the
Diagnostic and Statistical Manual of Mental Discrders of the
Amer ican Psychiatric Association(1380) are acs follows:

A. Recurrent episcdes of binge eating(rapid caonzumptiaon

of a large amount of food in 3 discrete pericd of time,
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usually less than two hours).

B. At least three of the following!:

1Jconsumption of high-calaric, easily injested food
during a binge; 2)inconspicuocus eating during a binge;
3)termination of such eating episodes bty akdaminal
pPain, sleep, sacial interuption, ar celf-induced

vomitingy 4)repeated attempts to loe weight by

18]

severelyY restricting diets, self-induced vomiting, or

use of cathartics or diuretics; S)frequent weight

fluctuations greater than 10 pounds due to alternating
binges and fasts.

C. Awareness that the eating pattern is abnermal and

fear of not being able to stop eating voluntarily.

D. DepreSsed moad and self-depreciating thought

following eating binges.

E. The bulimic episodes are not dues to Ancrexia Mervosa

or any ather hnown‘physica1 disorder (p,70-71).

The differential diagnesis of bulimia to be considered
first 1is anorexia. Whereas in anorexia thers it =zevere
weight loss that might lead to life-threatening
malnutrition, the weight in bulimia fluctuatez but nat a:z
much as 1in anocrexia(Gross, 1932). Anorectics may turn to

vaomiting as a form of weight control,



The treatment of bulimia is first to correct any
medical abnormalities which exist. After thiz iz
accomplished, the patient undergoes individual

psychotheragpy.

Eating Discrders Related

to Athletes

Almeest a3ll athletes, at some point fn their careers,
are concerned with Jlowering their weight in the hopes of
achieving better athletic results. When this dis achieved
through a sound dietary plan and with a realistic gcal in
mind, controlled weight 1loss «can be beneficial for an
athlete., However, the athelete's desire toc decreace body fat
may lead him/her to excessive vcocluntary weight loss, and in
some cases losing weight becomes an obsession(Clark, 1324,
Huben, 1982 Smith, 1980; Yates, et al., 1383). The athlete
may develcp abnornal eating behavicrs so severe that they
satisfy the major diagnostic criteria of primary ancrexia
nervosa. Liberman and Palelkk(1384) identified highly athiletic
males as having hematologic abnormalities identical to those

previously repcorted in ancrectic patients.



In comparison to non-athletic dindividuals of similar
age, athletes usually have lower body fat. Wilmore(1377)
found female distance runners to be six toc eight percentage
points lower on body fat than others their age, In ancther
study, Wilmore(1974), found female distance runners to ke
15.2% body fat. The average for a woman is 20 to Z22%.
Cesti11(1970) states that male distance runners are among
the 1leannest aof all athletes. Female gymnasts, distance
runners, cross country skiiers, ballet dancers and figure
slrzaters are often recommended to reduce their body fat to
less than 10%(Swmith, 1980).

Athletes may develcp a fetish for avoiding fatness in
an attempt to coptimize their fitness level and through
pressure fram coaches or by their own attitudes of thine=zs.
In a2 study of 31 fewale high school athletes, Percocn and
Endres(1985) found inadequate energy intake and Jow draon
values. Although the athletecs had good nutritional
attitudes, the attitudes were not reflected in the foads
they ate. They coancluded that the eating habitz of female
athletes way not have been shaped by goed nutritional
knowledge but rather bY motivational desire to be thin. This
may begin with the perception that a lower level of body fat

will provide a phyesical advantage 1in a particular s=spao

-

t.



However , the athlete doces not stop at what would be
considered a low, but healthy 1level. If a five percent
reduction of fat is 4good, he or she thinks a 10 or 15%
reduction would be even better. This desire toc decrease hbody
fat i3 coften not done with a slow, steady, nutriticnalily
sound diet. Often it involves a diet cof extreme calaric
restriction with inadequate nutrients(Barrvy, et =a31., 1981;
Benson, et al., 19235).

The effects of poor nutrition on physical performance
have been documented(Benson, et al., 19857 Swmith, 1983,
Zucker, 1985, Inadegquate caleric intake is 3lways
manifested by weight loss, and decrease in performance will
fallow(Smith, 1983). Vomiting in particular causes Tow
potassium - potassium being a cation neccessary for muscle
contraction(Zucker, 1385). With diet being 1ow in
carbohydrates, the glYcogen stores in the liver and muscle
are greatly reduced. These low stores may cause a decreass
in the ability of the muscles to function properly(McArdie,
Fatch & Katch, 1981). This decreased muscular functioning is
bound to lead toc a decreacse in performance.

In a report on sports and diet(Nutrition Committee,
Canadian Paediatric Sccietvy, 13983), it is stated that in a

well trained athlete the amount of body fat can be reducsd

g
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to five percent of body weight. "If a further a2ffort is made
to reduce weight it will result in the loss of wmuscle tiszue

and thus reduce the physical performance of the athlete"(p.

o

352). Spurr, Reina, Dahners and Barac-Nieto(13933) found that
malnourished boYe ages 6 to‘16, had significantly 1lowered
maximum treadmill oxygen consumption compared to normal
bove. They concluded that malnutrition will have 3
detrimental effect on these baoYs when theY engage in
physical activity as men.

The athlete who accepts the challenge of competitive
sparts is cften extremely zelf-disciplined and per-
fectionistic, at least in behaviors while participating in
sports(Smith, 1980)., During some point in training the
highly competitive athlete may alsoc exhibit some of the
following traitzs: the drive toc excel;y the desire to contral
mind and body; the denial of pain, fatigue and hunger; the
setting and resetting of go0als, always just beyond reach;
and the experience of depression, anxiety and deprivation
when persecnal "rituals" cannct be performed(Hubken, 1383),
These are alsoc some of the behaviors seen in victims of
eating disorders, and they may be raticnalized in a zimilar
way(Crisp,1983; Crisp & Towms,1972; Feighner et al.,1372;

Garner et al.,1382; Garner et al., 13833 Garner &
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Garfinkel,1980, Halmi, 1974, Russel11,1382; Schwabke, 19213
Smart, Beumont & George,1376; Yates et al.,1923),

In Psycholeogy of Running(1381), Scurs describes the
parallels between runners and anorectics as follows:

Many leng diztance runners astoundingly resembie

adolecscents with anorexia nervosa. They are

hyperactive, full of energy and hardly =sver tire. They
restrict their food intake, g9c¢ on food fastsz, and
follow repetitive and routinized daily gxercise
programs with intense dedicatien. TheyY annaoy their
lovers and cspouses with their moncwmaniacal focus on
running and fitness, often to the relative e2xclusion of
instinctual interests....In general, they maximize
pleasure in their ascent to cantrol and mastery.

(p.86-87).

Epling, Pierce and Stephan(1983) present a theory they
call activity ancrexiay, which 1is a <cubszet of ancrexia
nervasa. TheY hypothesize strenuous locomotor activity warks
to suppress appetite. This appetite supression affects food
schedule and/ar deprivation, which further augments
activity. The factors of excescsive physical activity and

food restriction appear to be sufficient for producing

ancrexia. TheY suggest that =some pecple who participate in
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high-level physical activity fail to increase their food
intalke, thus developing the hYpothesized condition.

Often the athlete's prevailing concern is a fear of
failure - failure to make the team, failure to meet coaching
and parental expectations, failure to win(Huben, 1383). If
the athlete thinks that the 1likelihocod of f23iling will be
decreased by weight Jloss, and that this loss can be achieved
bY increasing training and decreazing food intake, it will
be done.

In a case studY of three runners who ran more than &0
miles per weel, Yates et a1.(19833) noted that the character
and style of those they denoted as "obligatory runners”" wsere
cimilar to the character, =stY¥le and background of the
typical anaorexic patient. The three case studissz are

de

w

cribed as fallows(Yates et al., 1383)., The first
individual, a 43 year old male, ran 60 to 90 wmiles per wealk,
swam 4 to 7 miles and biked at least 50 miles. Hiszs vacations
were taken in order to run wmarathons. When he was upset,

sometimes he would double his daily warlkout. If he was

unable to zxercize he became extremely anxious, Due to hi

[
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exercisey, he expected to live a long life with little aging.

He had szeveral unuzual nutriticonal beliefs and avoided



social engagements and poorly balanaced m=2als in arder to
acbtain optimal athletic performance.

The second was a 31 year old teacher. At age 24, he
decided to quit =moling, lose weight and begin running. He
ran at least S0 miles per weelk, swam Jlaps and plaved
handball daily. He ate only fruit and vegtables after 3:00
pin and was in bed by 9:30 e2ach night. If he gained more than

.9 kg he felt "terrible." His athletics gave him increa d

w
14

confidence and a sense of control and achievement.

The third individual was a 50 Year old male. At age 4§,
when he was overweight, depressed and physically tired he
began tc run. He ran at least 10 miles every day, regardless
of the weather or his health. He regularly measured hisz body
fat and claimed he felt best at less than 9%.

The authors described certain runnercs in which "running

bkecomes a consuming gcal that preemptes 311 other interest

G
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in 1ife"(p. 252). This compulsive drive for an elusive 3csl
of phy=zical fitness and effectiveness i similar to
aﬁorectics' drive for ever increasing thinness, and contral
of their bodies. They conclude that ancrectic women 3and
abligatory runners seem to have similar perzanality

characteristics. EBoth the cbligatory runner and the
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anorectic disregard physiologic needs in their compulsive
striving for an elusive ideal.

Nancy Clark(1984), a nutriticonist at a large sports
medicine clinic, commenly helps athletas with eating
dicsorders. She claims wmost athletes with eating discrders do
not know how to eat normally, maintain their proper weight,
and enjoy focd as a health-prowmoting fuel. In a study of
female collegiate athletes, Rosen, Mclkeag, Hough  and
Curley(1986) found 14% used cself-induced vomiting for
weight-contrel, 16% abused laxatives, 253% routinely wucsad
diet pills and 32% of 311 the =athletes they studied used at
least one form of abusive weight-contreol. Smith(1930)
reports a case history of a crew member who vreduced his
weight from 172 pounds at 15% body fat, toc 140 pounds. With
a small food intake, he trained intensely.

Unlike the typically female victim of anorexis,
athletes who avoid food and experience significant weight
lass can be either male or female. Often they are
participants 1in sporte such as wrestling, gymnastics, body
ttuildingy, dancing and running. Their abnocrmal eating and
training habits may be long or shart-term.

At one end of the continuum are the =athletesz who use

abnormal eating techniques and intensivse training anly



before and during their compatitive seasan. Their
compulsions and obsessions are for the short term to achieve
perfection and to win. The eating disocrder does not contraol
his l1ife, and the athlete discontinues the eating patterns
as soon as his weight goal is reached(Zucker, 19835)., Whan
the season is over, the athlzte reverts his behavicor to its
inactive, pre-campetition status. The prognoasis for
reversing this particular weight loces and placing the
rationale for these activities in the proper perspective iz
gocod with appropriate counseling.

At the other end of the continuuwm, however, are those
athletes who continue the eating discrder behaviors beYond
competition, Their dieting and weight control behaviors are
of greater intensity and duration, perhapsz out of fear of
lesing the developed bodY shape and/or becowing fat(Zuchker,
1985). Females and older males, particularly those who can
be classified az obligatory runners, seem to be at higher
risk for developing long-term =ating disocrder behavicr and

may be an indication of movr e severe psyYchalogical

D)

changes(Huben, 12232,

Diagnoasis aof an athlete with eating discorderes can hbe

difficult. In addition to behavicral abnormalities,

physiclagical changes occur in ancrectics that can sometimes



mimic those seen in highly trained athletes(Huben,1383)., For
instance, amenorrhea 1is coften seen 1in victims of anorexia
nervosa, but alsoc in females who are physically very active
cr are under stress., Like a bulimic or ancrectic at reszt, 2
training athlete may also experience dehydration,
hypothermia, hYpotension, low heart rate or have an abnormal
electrocardiocgram(Huben, 1383).

To further complicate diagnccesisy, those with eating
disorders are experts at manipulation. TheVv wmost likely will
not volunteer information about their unusual behavior
patterné or disturbed feelings during questioning. However,
the fear of 1locsing or performing pcocorly intensifies azs the
season progresses. Rituals and unusual behaviors mwmay then
become ncocticeable. It is from the underlying fears, az wsl]

as the outward behaviors, that diagnosis is made.

Coaches, trainers and parente are aoften unaware of the
attitudes and csymptoms of those engaged in food advercsion,
Prevention of disarders should start with a well guided
nutritional pragram with the educatian aimed at the
athletes, coaches and trainers(Rosen, 1986). The desi?ed
level of body fat cshcould be well defined for each athlete,
with individual attention 3iven to each athlete on the

proper way to achisve this level. And, 3 standard should be
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developed to advise coaches and athletic trainers how tao
identify sYmptoms and where to obtain treatwment for athletas
with eating disorders(Rosen, 1986). Clark(1384) concludes
that most athletes with food problems can be helped with
good nutritional guidance, strong parental and cocach support
and positive feedback.

Qpposing the theory of runners and ancrexia,
Blumenthal, O'Tcole and Chang(1384) and Blumenthal, Roccse and
Chang(1383) discuss runners with normal personality traite,
Using the Minnesocta Multiphasic Perscnality Inventory(MMPI),

Blumenthal et al.(1384) compared the percsonality praoafiles of

cbligatoryY runners and anorectics. Anocrectic patients =zcared
significantly higher on 8 of the 10 MMPI clinical subscales.
They concluded that obligatory runners and anorectics do not
share either psyYchopathology or the same perscocnality traite.
Blumenthal et 21.(1985) refer to the literature =upporting

the positive psYchological characteristics of exercis

14

re.,
Compared to nonexercising individuals, exercizerz have been
found to be more introverted, intelligent, imaginative and

self-sufficient(Clitsome & ostrubala, 1977,
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Clitsome & kKostrubzla, 13777 Hartung & Farge, 1377,y HMHash,

1
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236)., Exercicsers have 3alzo been found to have better

cself-asteem and be less depressed and tanse than their



nonexercising counterparts(Blumenthal, Williams, heedles &
Wallace, 13832 Thaxton, 1982, Weltman & Stamford, 1322). The
authors conclude by say¥ing, "running is gernerally an
erves to enhance

adaptive form of behaviour that often

n

[n)

physical and psYchological functioning”(Blumenthal et =1.,

193¢
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v P. 243).,

X,

Exercizse Addiction

"Addiction iz a procesz,y rather thanmn a condition..,..It
ig an extenzicon of ordinary behaviocr, a3 pathoclogical habit,

a

dependence ar compulsion”(Sacks & Zachs, 1281, F. 1171,

)

2}

Addictiaon can ocour in many different aspects of 2T
individual's life,.

The phenomenon of addiction to exercise iz 3 tosic that
hazs been investigated bY an increasing number of researchers

in recent VYears. The discovery of exercisze addicticn was

"
m

accidental wheny, in order to aszesz the effects of exzerci

deprivation an sleep, Basltz1and(i1970) noted that many

14

potential subjects wha were reguiar ederCisers wEr e
unwilling to abstain fraom their exsrcize to particieate Iin

the experiment, =ven whien they wer e aoffered maney,

g
n
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n
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Glasser{(13768) paopularized the 1idez of addiction to e



behavior. He stated that exercisers, especiallyY runners,
become addicted to exercise in the same way that drug users
become addicted teo drugs. Each produces withdrawal symptoms

if it is withheld from the addicted persocn. Of the 20 to

)
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millien joggers in the U.S., as many as 10% may fall under
the category of "obligatory runners”" (Hathaway, 1924,
However, according to Glasser(1976), exercise addictiaon is 2
positive addiction because its consequences for the addict
are beneficial.,

Later, Morgan(1979) questioned the concept that running
addiction iJs always positive, and began to study the
negative aspects of addiction in vrunners. Mocrgan(l9379;
hypothesized the existance of negative addiction when twa
requirements are met. First, the person must feel that
exercise i a necessary part of daily life. Second, the
person must experience withdrawal symptoms(e.g.,depressian,

anxiety, irritability) if deprived of =vercize. The

-

negativelY addicted runner will continue to exercise =&ven

4}

when it interferes with other aspectz of his/her 1ife,
including health, job and persanal relationships(Akell,
137%y Weltman & Stamford, 1983), The behavior of the
hard-core exercise addict resembles that o f other

addictions., The tol1l af heavy training talkes form in
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decreased concentration, listlessness, irritability, fatigue
and constant thoughts about running(Morgan, 1379). Sachs and
Pargman(1979) also described an addicted runner as
demonstrating psychological and/or physiological dependance
ecn the running routine., They dizcuss withdrawal s¥Ymptoms
manifested when the runner is unable to exercise far 24 to
36 houres,.

The positive psychological effects of running include!
a release of tension and anxiety; preventicn of depression;
reduced mucscle tension;y promotion of relaxation and gcocod
sleep; promction of g9co0d seif-esteem and; the posszibility of
being beneficial in the treatment af peychiatric
diseases(Weltman & Stamford, 1983).

Jette(1975) found those who participate in regular
exercicse to be wmore tough-minded, prrudent and relaxed than
non-exercisers. Brunner(1369) found vrunners to be more
extroverted than non-rvrunners. Runnere scored below the

population mean for tension, fatigue, depression, and

confusion and above the mean for vigori{Mcragan & Polloch,
1377).
Megatively reinforcing consequancez arize from fezar of

what might happen if the runner wmizses a da¥, or if he does

naet run as wmuch as he thinks he should on a given dav{Sacks
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& Sachs, 1981). According to Morgan(1973), the negatively
addictive process brings about a reordering of priorities.
Among married runners, less attention is paid tec the spouse
and children. A= wileage increases, the vrunner's focus
shifts internally. With the reinforcement coming fraom
within, the value of external rewards such as those gained
from weorl: diminish., Eventually the family, friends and job
are relegated to secondary status. Robbins and Jdoseph (198301}
found that involvement of time and intensity in running is
directlyY related to the level of spouse conflict.

When days of running are missedy withdrawal sYmptoms
become immediately apparent(Sacks & Sachs, 1981). Running
has btecome wmuch more than a means to an end(getting 1in
shapel, it has become the end in itself.

For the vast mwmajorityY of runners, running represents a
positive aspect of l1ife. For the few who do become addicted,

therapy should be designed to get runnars to decrea their

w
10

involvement reassess their pricrities and learn to cope with
the initial withdrawal symptoms(Sacks & Sachs, 1321),.

A hormaonal 1inkt haz beesn suggested az the passibl

1d

mechanism for addiction to exercise. Beta endorphines, th

1d

naturally occuring peptides with cpium-like propertiess have

been asszsociated, by SOMmeE with the cCcurance of tha
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"runner's high" and acther positive peYchological

phencmenon(Appenzeller,1981Fy Carr et al., 19813 acks &

o)

Sachs, 1981). The beta-endorphing mash normal pain
sensatione and perhaps induce analgesia. The endocrine
action of the endogenocus opiates include promotion of

antidiuretic hormone secreticon and inhibition of the raeleas

1
19

cf thvYrotropin and gonadotropin-releasing haormane
(Appenzeller,19831)., They play a part in temparature
regulation and appetite, and deprecss the ventilatary
response to carbon dioxide. They alsc affect mood and sleep
and have been tentatively linked to drug addiction
(Appenzeller, 1381), A1l thecse actions seem toc parallel the
measured changes in physiclegy and homeostasis of a persan

trained for endurance. Carr et al.(1381) found that exercis

g

increased plazma levels of beta-endorphins and it

"

precursory and that training augments this effeact. However,
a definite cauce and effect relaticneship betwesn
beta-endorphins and positive psyYchaological benefits of

addiction to exercise has not Yet been proven.

Summary
The incidence cof ancrexia nervasa g increaszing in the

United States. It 14is gquickly becoming a health dzsue of



43

major concern. The health risks associated with the disorder
are many, and 1in some cases death can occcur. Diagnosis of
anorexia nervesa is a difficult task. It can be accomplished
by cobservation in a clinical setting or through the use of
self-report questicocnnaires., As well as the "typical"
population, certain athletes develop eating discorders that
can be identified as primary anorexia nervosa and bulimia.
Diagnesis of eating discorders in the athlete is especially
complicated due to the fact that phyYsiological chanaes which
occur during training can mwimic thoze often cean in
anorectics. Exercise addiction is another problem which can
develop in athletes. The negatively addicted athlete
reorders priorities in his life toc accomodate his exercise
habit. He displays many of the chsessive-campulsive
behaviors exhibited by ancorectic patients. The asscciation
of eating disorders and esxercicse addiction is a topic which

has not vYet been esuplored, but desesrves some attention.
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ABSTRACT
Thompson, B.E. and Walberg, J.L. Use of the eating
discrder inventory 1in determining eating discrders among
runners., Med. Sci. Sports Exerc. The purpcocse of this study
was to use the Eating Diccrder Inventory (EDI), HMNegative
Addiction Scale (NAS) and other measured characteristics to

iztent runners and

w

determine differences between con

(0]

sedentary controls., 328 male and 223 female Toccal non-team

related runners of more than 9 miles per weel were studiesd,

14

They completed the EDI and NAS., 31 wmale and 30 femail
nonexercizers caompleted the EDI. They wera drawn fram

allege classes and participated in lezs than one hour peyv

nw

weel: of physical activity. Height, weight and body fat wer

determined for both groups. As compared with anocrecti

[n]
w

w

none of the EDI subscale averages for runnerz ar control
were higher than the 38th percentile. Body diszatisfaction

was less for runners than controls. Femalss scored higher on

drive for thinnesz and body dissaticsfacticn. Female runnar

m

zcored significantly higher on drive for thinness than =211
other groups. The mean MAS score was 78 for the femzales and
74 for the males., Significant body dissatisfaction subsczle
differences found between runners and controls were probably

due toc the runners lowey bady fat and weight. In JTooking at



the wmalesfemale differences, females typically have =a
stronger concern about weight and are less satizsfied with
their bodies. It s believed that in the group of runners
studied, severe eating disorders did not exist.

FEY WORDS: RUNMING, EATING DISORDER., EXERCISE ADDICTION
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Reports of eating disorders and the morbidity and
mertality associated with them has increazed recently
(1,8,9,10,12,18,20,27,34,35,44)., Diagnosics of anorexia
nervosa ig complicated and g=nerally wmust be wmade LY a
trained observer, Researchers have developzed self-report
inventories for the purpose of determining eating discorder

tendencies (11,14,15,33). Thase questionnaires have the

m
w
-+
[

advantages of economY, objective =coring and acce
psychological dinformation that way be unavailable through
conventional clinical acscsessments., One such AQquesticnnaire,
the E=2ting Disorder InventorY{(EDI) (13), 1is a &4 dtzim,
self-reporty, multiscale measure designed for the aszezzment
of psYchological and behavioral traits cowmmon in anocrexia
nervasa and bulimia.

Recently, researchers have begun to Tink certain

athletes with obzessional weight loss (6,34,40,43), The

athlete's eating behaviors may be Se sSsevaere that they
catisfy the major diagnostic criteria of primary ancrexia
nervosa, For many of the athletes, the =ating disocrdersz are

anly shoart-term concerns to achieve perfection or to win

during the competitive zeazon. However, for somz the gozl i

—
-

faorgotten and weight lozsz becomes the prime concern (&,40),

0y
<Y

In a study of Temale collegiate athletes, Rozen, =t al.i:
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found 14% used self-induced vomiting for weight control, 16%
abused laxatives, 25% routinelyY used diet pillz and 22% cof
all the athletes studied used at least aone form of abusive
weight control.

The effects of poor nutrition on physical performance
have been documented (2,40,44), Inadequate calcric intake
manifests itself in weight loss and eventually a decreace in
athletic performance. Vomiting 1in particular causzes Jow
potassium 1evéls, a cation necessary for muscle contractiaon
(44), If the diet iz low in carbohydrates, glyccocgen stores
in the liver and wuscle are greatly reduced. In a four day
food and 1i4quid restriction diet, muzcle g3lYcocgen content of
wrestilers averaged 28% less than the Tevel before
restriction (22), This rezulted in a significant decrease in
muscle strength. The Nutrition Committee of the Canadian
Paediatric Scciety (32) states in an athlete, the amournt of
body fat can be reduced to as low as five percent of body

weight. A loss below five percent will reduce performance.,

14
.
(0}

Diagnosis of eating diszorders in the athlet
ezpecially cocmplicated. Certain physiclogical changes occcur
in ancrectics that can sometimes wimic those sesn in highly
trained athletes., Ccaches, trainerse, and parentz =zre often

unaware of the attitudes and symptowms of thoze engagsd in



focod aversion., The use of cbjective inventories for
diagnosis of eating disorders among athletes has vet to be
investigated.

The purpose of this study was to investigate
differences 1in EDI subscale scores between runnarz and
nonexercicsers, QOther characteristics of the runners, such as

exercize addiction, body fat, height, weight, and training

were also measured to determine any azscciation with
tendency for eating discrders.

METHODS

Two groups of male and female subjects were used for

the 1investigation. The first group was made up of runners,

the =econd group, nonexercisers., 38 male and 23 fewmal

10
m

10

runnercs were szurveYed from a local running clubk. They wer
non-team related and ran wore than nine miles per weelk, For
the runnerszs, 26% reported running between 9 and 20 wi
weel, 23% reparted 21 to 30 wmiles per weelk, 15% ran 31 to 40
miles per weelk, 8% reported 41 to S0 miles per weel and 16%

ran Mor e than =0 miles ger weel, The majority wer e

pU

white-collar and profezsianal wWorkers from Virgini

Folytechnic Institute and State Universzsity(VPI&ZSU), The

1y
uwi
10



a0

range was from 128 to 33, the mean being 33.4 Years for ths
males and 33.1 Years for the females.
The comparison group of nonexercisers was made up of

individuals who participated in less than one hour per weelk

[0

of physical activity for fitnezs, Thi group was drawn fTrom

cliassesz at a lJocal comwmunity college, VPI&SU classe and

w

other VPI&SU emplovees. It was assumed that this group was a3
representative sample of kbasically inactive pecple =zimilar
in age,y sex and other characteristics to the runners. The 21

males and 30 fewmales ranged from 18 to 59 Vvears old with =

"~
o
m

mean age of 33.9 years for the males and 32.1 Years for

1d

females. Descriptive characteristice for the two sample

[0}

ar

i

presented in Tabkle 1.

This study emploYed the use of two gquestionnaires. The
firet was the Multi-Dimensicnal Eating Disorder Inventaory
(EDI) for Ancrexia MNervosa (1%). The EDI consists of eight

2Ybulimiay 3dbody

-

subscalesz wmeaszuring: 1ldrive for thinness
dissatisfacticony 4)ineffectiveness,;y S)perfecticnicm,
g&linterpersonal distrust; 7)Yintercceptive vawarenesz and:
Slmaturity fears. Reliability and validity have bean
ezstaklizhed amcng ancocrexic patients, clinically recavered

ancorecticsy bulimic patientz, obess patients, normal weiaght

but formally chbeze women and wale and femwmale controls (153,
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Subjects respond to six pqint, forced choice items (alwavs,
usually, often, sometimes, rarely or never). The scale was
zcored twc different ways. The first scoring system is that
used by the developers of the EDI (1S). It will be refered

te as the three point cscale. The most extreme "anor

1

response (always or never depanding on the keved directicne)
was given a score of 3. The immediately adjacent respocnce 2,

the next response 1 and the three choices oprosite tao the

most anorexic rezponcse receiving no scorei(0), The highest

ro

possible score with this scoring system is 132.

Some controversyY surrounds the criginal scoring sYstem.
Other researchers (20) have scored the EDI on 2 six rpoint
scale in order to treat each response as separate and usefal
data. In the six point <cscale each responcse was gJiven 2
zscore. The most extreme anorexic vresponse was Fiven a score
af 6, The {immediately adjacent response received a 5, the
next closest a 4, and the following three responszses receijwved
2, 2 and 1 point(=s) respectively, The highest pocssible score
with this system 4ig 384, Scale cscores are the summation of
a1l item scores for that particular scale., Subjects received

eight subscale =score

w
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The second instrument used, for runners only, was 2a
revicged version of the Megative Addictiaon Sca1e (12). The
scale is presented in Appendixx A, and assesses percepticons
about running, cognitive style while running, running
strategi=zs and motivation for running. The Megative

Addiction ©Scale identifies 1individuals addicted to their

1

running by foccusing on the negative aspactes of exercis
addiction az =stated by Morgan (23). It contains forced
choice item responses dealing with addiction ("I run when I
have a running-related injury")y, withdrawal symptcocms ("On

days that I don't run I usually fe=l 1)l)tense 2Z2)guilty 23)1no

'

ct

n

different") and twao questions decscribing the subj
amount of running (weelklY mileage and VYears of running). The

d a

10
w

twa questicens dealing with amount of running were us
descriptive measures, therafore theyY were not included in
the Negative Addiction Scale scaore.

The scale 1is scored similarly to the EDI with the wmost
"addicted" rezponse receiving the highest number of points.
Some questions had six possible responses, hence were scored

by giving the most "addicted" reszpans a €ixy the lszaszt

g

addicted response a one. Some questions had five paoszible

rezponses, otherz had focur. The highest pozszible scovre an

w

the negative addictiocn scale iz 134,
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An additional question dealing with the subjects
perceived body image was alsoc asked to both groups. It read,
"Right now, I feel I am: 1)very overweighty 2)slightly
cverweight; 3)just the right weighty 4)slightlyY underweight;
S)very underweight". It will be referred to as body image,.

Runners completed both the EDI and and the NMNegative
Addiction scale during a running club meeting. They were
weighed and measured for height and body fat after ths
meeting. Running club wmembers who did not attend the wmeesting
and those not affiliated with the running clubt completed the

quecstionnaire and were assessed for boedy compositicon, height

"

and weight dindividually by the tester. The nonexerciszer
caompleted the questicnnaire during theijr class time ar
during time arranged individually, and were asce=z=zed for
body compesition, height and weight after gquesticnnaire
completion. BodyY composition analysis was done via szikinfald

measurements using John Bull constant pressure caliper

[0}

Skinfold fat was measured five times at each of three sits

w

the score waz the average of all five measurements. Femals

n

were measured at the tricep, csupra-iliac and thigh, malzs
were mwmeasured at the chest, abdomen and thigh. Generalized
equations for praedicting body denzsity were used according to

Jaclksan, et al. (2%) for women and Jacksaon and Pollack (24)



for men. Body fat was calculated from body density using the
Siri (27) equatien. A1l skinfold measzurements, height and
weight were performed by a single tester.

A1l datz were analvzed using SAS (38) procedures. The
first procedure utilized was a one-way analysis aof
variance( ANOVA), with the dependent variabless bkeing the

anthropometric data, the indersendent variables wer= wmale

1
H

lad

runner, female runner, wmale controcl zand f

g
14
(]

na o
Scheffe post hoc test was then used., A twao-way AMOVA was
alsce conducted using the EDI subscale SCOves a3 the
dependent variable and runner/contral and sex as the

independent variables. A Scheffé'past hoc procedure waz also

emploved for this data. The nesxt procedure used for runners

14
w
[0}
-
[n(]
=i
—
x
T

cnly was a faorward, multiple stepwize regre

analysis was done for each of the eight subscalss. The

w

independent variabkles were zge, szex, height, weight, VYearz

aof runningy wmiles run per weel, gercent body fat., negativs

n

exercise addictien =and body dimage for each EDI =zubzca
score. If the two-way AMOVAs found significant differsnce
for sex or the dinteraction of zex and runner/control, then

regression analvzes of runners were broken down intoe wmals

(]
©n

and fewmzle rumners. The alpha level was zet =zt 0,



A}
(4]

RESULTS
The two groups were well matched for height, age and
body image (Table 1). The runners were found to have z lower

weight and percentage of body fat than the nonsxercics

g

rs.

For the Megative Addiction Scaley, the wmean was 72.04
for female runners and 74.37 for male runners. The range was
52 to 106, The following percentages of wmale and fewmale
runnersz answered 'always' or ‘'usually' for the following
Negative Addiction Scale questicns: 47% and S6% ran in
unfavorable weather; 24% and 13% planned their day around
their runy 69% and 74% ran when they did not feel Tike 1t;
16% and 13% ran while 1115 27% and 26% ran when injurad; &%
and 13% continued to run if the injury became waorse. Alsao,
27% of the males and 30% of the females agreed or tended to
agree that running has caucsed family ar interperzanal
tension. Minetv-four percent of the wmen and one hundred
percent of the women felt tense or guilty on davys thevy dc
not run., 3% of the mwmen and 4% of the women ran twice a day 4
to 7 daves per weel.

For the three point scoring system, percentile rankings
have been cowmpiled for EDI sdhsca1e scares for ancresic

patientsy, male coliege students and female college =ztudents



(13). Subscale scores from this studyY which were found to be
significantly different among groups were compared to the

anorexic and college groups' cscores.

The Three Point Scoring System

When the two-way ANOVA was conducted, only one subscale
score, bodyY dissatisfactiocn, was fcocund to differ betwsen
runners and cantrols (Table 2y, Monexercisers had =l
cignificantly higher body dissatisfaction score than the

runners.

w

A significant effect of csex waes found for two scales.

Females cescaored significantly higher on drive for thinnesszs

than males (Table 3)., Females' scores were almost four times

n

as high az malesg'. Males wera in the 73rd percentil
compared with wale college studsnts, females were 1in the

69th as compared with female college =ztudents.

n
)
[n]
-
14
[wH

On the body dissatisfaction scale, females also

n
I
(]

zignificantly higher than males. The average female i F e
was more than three times that of mwmales. Males were in the
67th percentile compared to college males, women were in the
6Sth percentile with college waoman.

There wery e significant interaction effects found

between sex and runnerscontrol for drive far thinnezz and
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bulimia(Figures 1 & 2). Post hcocc analysis showed that female

runners scored cignificantly higher on drive for thinneszs

(%=7.65) than female nonexercisers (W=5.00). Compared to

et

ancrectics, female runners were 1in the 16th percentile, as
compared with female college students, they were in the 73rdg
percentile, Female controls were 1in the 12th percentile
compared to anorectics, and the 64th as compared with female
college students. The mean cscore difference betwzen male
runners and male nonexercisers for the drive for thinness
subkscale was nonsignificant.

For the bulimia subscale, male runners scored
significantly Tower (%=0.45) than male nonexercizers
(%=1.61). As compared with ancorectics, male runners were in
the 3rd percentile, as compared with cocllege szstudents, they
were in the 68th percentile, Male nonexercisers were in the

Sth percentile compared to anorectics and the 73th as

10
o
14
-~
z
in
D
o]

compared with male college students. The differenc
female runners' and female nonexercisers' mean =s=coares for
bulimia was nansignificant.

Far the multiple regressicn a cuwmulative r* value aof
0,25(25%) was chosen as a measure of practical significance.
Since the AMOVA indicated a significant effect of =zex for

tboedy diszatisfacticon, scores were separated for regression
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analysis by csex (Table 4). As a woman's body image score was
higher, her score on the drive for thinnessz subscale was
lower, MNo more variables were practically =zignificant for
females and for males, no variables were of practical

significance for predicting anyY subscale score.

The Six Point Scoring Systewm

When the two-way AMOVA was conducted, ocnlY one subzcale

[g]

was found te differ significantly between the runners and
noenexercisers (Table S). For body dissatisfaction, caontraols
scored significantly higher than the runners.

-
|

=]

(0]

A significant sex effect was found for four subsca .
For the subscales drive for thinness, body dissatisfactiomn,
ineffectiveness and maturity fears, females: scared
significantly higher than males (Table &),

A significant interactiag effect was found for drive

for thinness and bulimia(Figure 3 & 3). For drive far

thinness, female runners scored zignificantly higher

M)
r

(%X=26.83) than female nonexaearcisers (%= L20) . The

difference between male runners' and male nonexerci

i
o
in

ey s wmean

drive for thinness scor nansignificant.

d

S w3

w

For bulimiz, wmale runners cscored =zignificantly Jlower

(%=11.50) than male noanesercizer (%=12.77). The MeAan

i
w
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bulimia score difference between female runners and female
nonexercisers was nonsignificant,

For the regression analysis of intercceptive awareness,
the runners were not divided bY sex =zince this factor was
not significantly different in the AMOVA, An individual with
a lower body fat and a lower bodyY weight =cored high=sr an
the subscale (Table 7).

A1l other regression analysez for this scoring syst

1]

iy
were divided bY sex. Female runners with a lower bodyY image
scored higher on the bodY dissatisfaction subscale. Women
who were VYounger scored higher aon the wmaturity fears
subscale. Men with a lower body fat scored higher on the

ineffectiveness subcscale.

DISCUSSION
The runners 1in this study were not found to exzhibit

eating discrder tendencies az wmeasured by the EDI. Average

scores for all subjects for runners and controls ware well
belocw that of dizgnocsed ancrecticz. Even examinaticon of
individual as oappozed to total data did not reveal any

incidence of =ating dizorder tendenciez. Other rezearcherszs
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(3,26,30) have determined that athletes generally have
normal personality profiles. Blumenthal et al.(4) found
running to be an "adaptive form of behaviour that often
serves to enhance the physical and psychalaogical
functiaoning"(p. 248) ., Perhaps those authors  who have
discussed eating disorder tendencies among recreational
athletes were wmalking conclusions based on a fTew unuzual
cases.,

Although non2 of the =scores were indicative of
pathology, socme differences were found between the =exszz and
between runners and controls. Beth scoring systems found
runners' bady dissatisfacticn to be Tower than non-
exercisers. This <could be accounted for bY the anthro-
pometric findings which reveal that runnere have a3 lower

bady fat and weight than nonexercizers.

[x]
w
—

In addition to positive ph¥Ysical chanaesszs,y pes¥Ychaologi

w

improvements have been shown to occcur with regular exerci

n
m

Az compared with nonexercisers, exercisers have been szhown
to be more intelligent, imaginative and self-sufficiant
(7417,21,4,31). Exercisers have alzo beenrn found ta have better
saelf-esteamy, and be lecsz deprecscsed and tense than their

nonexercizing counterparts (5,16,41,42). However, in this

"+

study, ineffectivenese subscale scores weyve no
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significantly different between runners and controls., Since
the ineffectiveness =zubscale 1is a measure of inadequacy,
insecurity and worthlessness, this does not support the idea
that the runners 1in this study were wentally healthier in
this respect.

It is possible that the lack of difference bestwsen
runners and controls is related to the fact that runners
were not related to a team. In the studY conducted by Fosen
et al. (34), female cocllegiate team athletes were uszzd.
Perhaps team-related athletes ére under more stress from
ceoaches, parents and themselves to be leaner and perform
better. In the Rosen study the women admitted to pathogenic
forms of weight contrel in an attempt to enhance physical
performance.

In the case studies of Yates et al. (43), the
"obligatory" runners studied ran mocre than S0 miles per

weelk, In the present study, the wmajority ran less than 20

—d
10

2ca

miles per weelk. In lococking at the MNMegative Addiction
scorey, the wmean ccore was 735.7 out of a possible 134, the
range was S23 to 106, Maorgan (29) statecs that two conditiocnszs

must be met for negative exercize addictiocn to occcur. First,

the perzon must think exercize s eszsential to hiszs dzaily

1ife. Second, the person must experience withdrawal zymptaoms



if he doces not exercise. Although the large majority of
runners reported tension or guilt if theY did not run, the
percentage of runners responding that running was always ar
uegually eszential to their 1ife wasz below 50% for mast
questions. Since there has been Tittle waorlk done with this
particular =cale, it is difficult to azs=sz the degres of

n 1

n
]

addictin in this group of runnercs. The runners in Ros
study (34) were team members and wmay have bezsn more addicted
to the activity than the recreaticnal runners used in this
study. Use of the EDI 1in collegiate athletesz waould be
necessary to substantiate this hypothasis.

None of the variables used in reagresszion analyYseszs to
predict subscale scores were found toc explain even S0% of
the variation in a subscale. Thus=, cther unmeasured
variables must have been important 1in predicting subzcale
scores,

Females in this sample has more drive faor thinnesz and
body disszatisfacticon than mwmales. In a report on bkody image
by Miller, et al. (221, not anly those objectively
classified as overweight, btut =3lsc normal weight =tudents
were dizzsatizfied with their bodies. Of the normal weight

subjectzs,y, 20% of thes waomen desired to weigh leszz, while naons

()

of the wen desired the same, Sixty-three percent of the
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women 1in all weight categories had a mildly distcrted body
image, while fourty-five percent of the men perceived
themselves incorrectly. Huenemann et al. (23) found that
manyY adoclescent girle described themselves acs fat, while
mast of the baye thought they were normal. Our results
concur with the finding that women tend toc be dissatisfied
with their bodies and are concerned with becoming thinner.,
Althousgh female runners wey e leaner than female

nonexercisers, theyY scored significantly higher on the drive

)]
m
-+
w

for thinness subkscale. In a report of female coclleqgi
athletes, Rosen et al. (34) found 32% of the female athletes
used at 1least one form of pathogenic weight contral. The
2a3ting disorders were used to enhance physical performance,
rather than for appearance reascons. The athletes reszarted to

hazardous weight contrel techniques 1if they had perceived

themselves as cobese at any time in their Tives, Thusz,

N

ccaches and clinicians can expect even lean female runner
teo bhe attempting further weight lozs.

The original develapers of the questicnnaire (15) stat

14

thinness, bodY dizsaticsfaction and

-
1D
w
a
=
-t
<
1D
-
D
-

the =ubsca

o
(w

bulimia assess attitudes and/or behaviors ra2lat to extrems

dieting. They <csuggezt that although diszturbancez in th

1

=<
=

1J

areas are central te ancrexia nervocsa, the attitudes mav
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alsc exist in other groups of dieters. In the present =ztudy,
ten of the twelve significant differences between groups
were found in these three subscales. In agreement with octher
warlk (23,28,34), Perron and Endres (32) noted 81% of female
high school athletes were unhappy with their present weight.
Athletes often consume csub-optimal diets with inadequate
energy intake (2,33), This studY supports the concept that
many females 1in general and fewmale athletes in particular
are dissatisfied with their weight.

For this studyY, the =ix point scoring sYstem VYielded a
slightly higher number of <cignificant differences bketween
groups than the three point systewm. Differences 1in twao

additional csubscales were not found 1in the three point

scoring method. The six point scoring sYstem is zugagssted t

[n}

be better scoring mwmethod since all anzweres are considered
useful data. In this study it is not possible to determinz
which scoring system 1is better. More ressarch needs to be
done to determine the validity of the =zix point scoring
method as compared to the original scoring method.

This study VYielded some subtle differences between the
twoe groups tested. Althcouah the runners scorad significant19

cale than

w

higher on the bady dizsatisfaction zub

nonexercisers,y, both group's scores were Jlow as compared with



anorectics, therefore were not indicative of the disorder.
The differences found could be due to dieting or the
ruqners' lower body fat and weight. Although women scored
higher on drive for thinness and body dissatisfaction
subscales, the score percentiles were low in comparison to
anorectics. The differences between men and women were
probably due to dieting and/or a distorted bodYy image an the
part of the women. It s believed that in the group of

subjects studied, eating dizsorders did not exist.
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Table 1
Anthropometric and BodY Image Data for
Funners and Contrals
Runner Contraol

Male Female Male Female
Paramater (N=31) (N=30) (N=33) (N=23)
Age(yr) 33.4%1.7 33'.1:1.9 33.9+1.9 23.1+£1.93
Height (cm) 177.921.28bC1ga,121.1@d 173,.2+1.4bde g1,341.0ce
Weight (kg) 73.641.63bC 53,447,2ad  gg5,4+2,5bde g2,2+2.3cCe
Body Fat (%) 12.440.33bC 19, 5+0,9ad 18.2+1.10e 25,047, 1dce
Body Image 2.7+0.13bC 2 3:+0.12 2.2+0.2b 1.9+£0.1C
Values are mean + SEM

differaent

a
p<0.0%) means

me letter indicates groups with significantly
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Table 2

Mean EDI Subscale Scores for the Three
Point Scoring for Runners and Conraols

Subzscale Runner %btilexs Contral %tile
Drive for 3.80+0.62 7 2.43+0.34 7
Thinness

Body S.08+0.,230% 2 10.64+0.18 z3
Dissatizfaction

Interocceptive 2.23+0.20 13 2.2910.,24 15
Awareness

Bulimia 0.69+0.22 3 1.18+£0,30 2
Interpersconal 1.88+£0.231 18 2.56+0,324 Z4
Distrust

Maturity 1.18+0.3C 24 Z2.56+0.29 40
Fears

Ineffectiveness 1.15+0.31 3 1.774£0.40 £
Perfecticnizm 2,97+£0.47 22 S.15420.42 32

Values are mean +ZSEM

#Indicates

difference between means at p{0.03

##Percentile as compared with anorectics(13)



Table 2

Mean EDI Subscale Scores for
Point Scoring for Males and Females

the Three

Subszcale Male %“tilexs Femalse %tile
Drive for 1.67+0.27% 4 £.1520.7% 15
Thinness

Body 4.,13x0.62% 9 12.72+¢1.25 38
Dissatisfaction

Interoceptive 2.52+0.22 15 2.32+£0.19 e
Awareness

Bulimia 0.397+0.28 2 0,39+0,22 2
Interpersonal 2.43+0,232 24 1.94+£0,232 ie
Distrust

Maturity 1.51+40.23 24 2.00%0,32 44
Fears

Ineffectiveness 1.19+0.30 9 1.81+0.423 3
Perfectioni=zm S$.40+0.42 2z 3.20£0.48 2Z

Valueg are mean +3SEM

#Indicates difference between

»#¥Percentile as compared with ancrectics(13)

means at p{0.035
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Figure 1 - Mean three point drive for thinness scores for male and
female runners and controls.
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1 — Runner

Bulimia Scores

Control

Male Female
Sex

Figure 2 - Mean three point bulimia scores for male and female
runners and controls.



Table 4

Multiple Regression of the EDI Subscales for Total
Male FRunners and Female Runnersz for the
Three Point Scoring System

Funners,

Subscale Independant Total Male Female
Variable Partial r Fartial r Partial
Drive for Sex 0,28= _———— _————
Thinness Age Q.04= -——-- 0.15
Years Run Q.04= -——— a.10
Weight ———— 0.11% ——_———
Body Sex 0.39% ———— _————
Diszatisfaction Body Iwmage 0.08% -———- 0.47%
Intercceptive -———- ———— _———— _————
Awareness
Bulimia Body Image 0.Q7+* -———— -———
MAS %% 0.08% ———— ————
Age -—=- -—-- n.1a
Miles Run -———— .10 -—---
Interpersonal —_———— _———- ———— _————
Distrust
Maturity MAS 0,13+ —_———— _————
Fears Age 0.10% ———— _————
Ineffaectivaeness MAS 0.11% _——— _————
Age 0.08% -_——— _——
Perfectionizm MAS 0.07% --=-- -————

#Indicates significance at p<{0.05

##pMegative Addiction Scale
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Table S

Scores

for the Six
and Cantrals

Subscale

Runner

Control

Drive for
Thinness

Body
Diszsatisfaction

Interoceptive
Awareness

Bulimia

Interbersona]
Distrust

Maturity
Fears

Ineffectiveness

Perfecticonizsm

20.02+£1.01

21.39+0.43

12.84+0.357

18.41+0.57

21.95+0.74

13.33+0.8¢8

12,630,688
24.,0z2+0.38
23.03+0.33
£21.20+0.355

Valuez are wmean +5EM

#Indicates difference

between

means

at p<0,0%5
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Table 6

for

the Six
and Females

Subscale

Male

Femaie

Drive for
Thinness

Body
Diszatisfaction

Intercoceptive
Awareness

Bulimia

Interpersanal
Distrust

Maturity
Fears

Ineffectiveness

Perfectionism

16.1320.61%

23.03+1.07+%

21.96+0.46

12.52+0.

a

7

13.78+0.60

21.45+40.74%

24.21£1.10

37.11+1.64

Values are mean +5EM

#Indicates difference

between means

at p<0Q.03
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Figure 3 - Mean six point drive for thinness scores for male and
female runners and controls.
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Table 7

Multiple Regression of the EDI Subscales for Total

Funners,

Male Runnercs and Female Runners for the
Six Point Scoring System
Subscale Independent Total Male Female
Variable Partial Partial r2 Partizl r2
Drive for Sex 0.45% --=- -——--
Thinnesszs Age Q.04= -———- g.20%
Body Sex 0.53% -———- -—--
Dissatisfaction Body Image Q.04 -———— 0.48%
Miles Run ———- 0.16= -———
Interoceptive BRody Fat 0.17=% ———— -———
Awareness Weight g.13=% ———— ————
Bulimia Sex 0.15= -——-- Q.11
Rody Fat -———- 0.19= -———-
Interperzonal -——— _———- _———— _————
Dizstrust
Maturity Age 0,23 _———— 0,20%
Fears Weight 0.15% ———— -————
Years Run ——-—- -——=- a.10
Body Fat -—-- 0.34= -—--
Ineffectivensss Weight a0.12=% -——— ————
Age 0.08x ———— -———
Body Fat —-———— n.27= ————
Perfectionism -——- -——- -———— -——-
#Indicates significance at as
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Appendix A
The Megative Addiction Scale
Use the following scale for questions 1-11:

1. alwavs 2.usually 3.cften 4,somet imes 3. rarely
6. never

run at approximately the same time every day.

run in unfavorable environmentsi{e.g., rain, cald,

heat).

3. I have a caonsistent weeklY running schedule with the sams
pattern of running and nonrunning davs.

4, I run whatever timse of the day wmost convenient to wmy
other daily activities.

. I have a training partner that I run with whenever
possible.

6. I keep a written record of my running.

7. I plan myY other daily activities arcund what time I want
to run.

8, I am usually disciplined and do run on davs that I don't
really feel like daoing it.

3, I set weelklY mileage goals for mve=lf.

10.1 am able to meet the weelkly mileage goals that I have
set.

117.I feel that if I don't maintain my self discipline I
would stop running completely tomorrow.

12.During an average weelk I run 179 to 20 miles 202 to
20 miles 3131 to 40 miles 4)41 to S0 wiles Siover
20 miles.

12.How many Years have You besn running?

ro —
— -

1)Y1lezs than one 2lone to two 3)threse to four drfive

to six S)lseven or mare. .
14.Aprproximately how manyY davYs per weel do You run wmaore than

once per day? 1)none Z2lone 3ltwa 4)three S)four

6ifive or more. .
1.1 run when I have a bad cald, flu, fever or sor

re thraozt
l1ilalwavs 2lusuaily Risamet imes 4)Yrarely Sinever
16.1 run when I have a running-related injuryY(e.3., sprained
ankle, pulled muscle, pain in knee). Tialways
2lusually 3lsometimesz 4d4irarely ITlnever
17.1f the illness or injury becomes worze, I caontinue {o run

< t
1)Yalwavs Zlusually Ilsaomet imes dirarely Sinever



L)
[aV]

Negative Addiction con't.

18.0n davys that I don't run I usually feel
1ltense 2lguilty 3)no different from running davs

For guestions 19-27 pleace use the following scale:
1lagree 2ltend to agree 3Ytend to disagree 4)disagres

19.0n days that I don't run I feel depressed or mentally
sluggish.

20.0n days that I don't run I feel deprived.

21.I1f I stopped running my phyYsical health would decline
significantly.

from their regularly held running routine.
Z6.Running has influenced my lifestvie.
27 .My dinterest in running has caused some family or
interpersconal tensicons.

Revised from Hailey and Bailey(19232).Megative addiction i
runners:A quantitative approach.JdJournal of Spcrt

22Z.Running is wmyY primary form of recreaticon.

23.1 experience "runner's high" on the majority of my runs.
24 .Running is a common topic of convercsation for me.,

23.It i3 important for all runners to take some time off

n

Behaviar,5,151-152,



Chapter 4

Summary

Eating discrders are a wmajor health problem in this
country today. The results of the discrder can cause seriaué
emctional and physical damage to one csuffering fraowm it.
Until the past few VYears, diagnosis of eating discrders had

tec be done in a clinical setting by trained observers., This

w

was time consumingy, expenzive and lacked ths abilitv ta

time

thi

(U]

establish certain psYchological attributes. Sinc

14

researchers have developed szelf-report inventorieszs designed
te be given to dindividuals to detect =e=ating disaorder
tendencies(Garner et al.,1983; Garner & Garfinkel,12793;
S1ade,1373)., With the recent asscciation of eating dizorder
behavicors and attitudes among athletesz (Clarl,1984; Huben.

13837 Liberman & Palel, 1934 Peron & Endres, 1392355 Smith,

Q
a

19280, Scurs, 1931, Yates et al., 1923, Zucler , 13251,

n

,‘
[n 8

erc

investigations ne=2d to be done aon the occurance of diza

amocng specific athletic populations.

This study attempted toc investigate the differences 1in
eating disaorder scale subscaores between runners and
nonex<ercizsers. It also attempted to determine {if certain
variables could be used az predictive measzures in runners to
curbk roszible develaopment of eating disorder tendenciss.,

One-hundred and twentY-two wmale and female subjectz wers

83
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used 1in this study. Sixty-one =s=ubjects were runners who ran
more than nine wiles per week, sixt¥Y-one subjects were
nonexercizers participating in less than one hour per waek
of physical activity. The runners completed an Eating
Discrder InventorY(EDI) as well as a MNegative Addictian
Scale. Nonexercisers completed the EDI only. Thse EDI was

r et

id

scared in accordance with the original developercsi{Garn
al., 19233) on a three point system. It was also scored on a3
Six point system. All subjects’ bady composition, Vi
skinfold measurements, height and bkody weight were cochtained.

For both scoring methods, runnerz scored significantly

tio

(n}

Tower than nonexercisers an the body dissatista

1d

subscale,. The runner's lower body dicssatisfaction =scor

could be accounted for by their lower body weight and body

"

fat. The few differences found between runnerz and control

could be due to the fact that the runners studied did no

-+

reprezent negatively addicted athletes.

o
]
[my

A1l females scored higher on the drive for thinness

10

i o subzcales than males., There wer

r+
-

body digzatiszfac

interactions found betwesen =ex and =xercize t

14

tus for driv

1]
ut
w

ol

for thinness and bulimiz., The drive for thinness interaction

showed female runners to hkave a higher score than Temals
nanesercizsers., Females iT general (Husnemamnn, ShHapivo.
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=

Hampton & Mitchel1l, 13663 Miller, Coffman & Linke, 13833) and
female athletes in particular(Rocsen, 1926) have b=zen found
tc be dissatisfied with their weight. Even though they may
be thin, many women desire to lose even more weight.

The six point sceoring method VYielded an additicnal
difference between the sexes for the ineffectivenesz and
maturity fears scales.

Far female runners, body diszatisfaction could be
predicted bY the drive for thinness subscale using the thres
point scoring systewm. For the six point scoring system, a
runner with a lower boedy weight =scored higher on the

interccptive awareness subscale, Female runners with a lower

N

body image scored higher on the body digzatisfaction

U ad
or
[1d

subscale. Women who were VYounger cscored higher on

w
-+

maturity fears subscaley, and wen with a locwer body f
scored higher on the ineffectivenese subscale. However, none
of the wvariables used 1in regression analyses to predict
subscale scores were found to explain even S0% aof the

variation 1in a3 =subscale. Thus, cother unmeasured varisbies

1d

must have been important in predicting subscale =cores

2 i
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Both groups represented fairly "normal" populations. As
compared with anorectics, all groups szubscale scores were
Tow. It is believed that for the group of subjects tested,

eating discorders did not exist.

Research Implicaticns

The detection of eating disorders is of prime concern
faor the populaticon in general, but especially for athletes.
The effects on athletes can be seen wmore gquickly and can
damage health as well as athletic performance. If the
disorder remains undiagnosed and untreated, the athlete wmav
suffer permanent ph¥Ysical injury. The short-term weaight loss

for a desired goal wmay turn intoc a lifelang bLbattle of

abnormal eating tendencies. This =tudy described the uze of
a validated eating disordeyr questiconnaire given to a
populaticn of vrunners. This i=  an important practical
contribution because it is the first time an =2ating discrder
inventorY has been used among a population of athletes. It

is an aobjective meacsure that can determine not omniy

what

tendencies for gating dizsaorders, but alzo t
extent(intensity). The idinventaory mwmay be wmade available to

b and trainers for detecting zating dizovder

n

=

(n}

o
0
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tendencies among vunners. It should be noted, however, that
this has not been validated for the populations in which it
was tested(athletes). If an eating discrder tendency i=
detected from the questionnaire, then further clinical
evaluation of the individual should be conducted for
positive diagnosis. Coaches and trainers should be aware
that women wmaY have a distorted body iwmage and they may be
dieting. These factors could cause some subhscalezs to be
s1ightly elevated.

The use of objective measures 1in determining eating
discrders among athletes s something which <should bhe
continued. Cacse studies and interviews with athletes may ncot
be encugh to determine an eating disorder tendency. Before =3
researcher describes eating discorders among athletes, he
should wmake sure adequate testing was done to prave their
exixtance. Eating discrders among athletes wmay not be 3s

prevalent as socme researchers are reporting.

Recommendaticons for Further Study

The following recaommendations for further study are
made to supplement the recultz of the investigation:
1. Similar studiez gshould be conducted among different

Fropulations of runnersyi.e2.y high school track runners,
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college cross countryY runners and wmarathoners. This
would determine if eating discrder tendencies exist
among different populations and which variables are
most highly related for specific populatians.

2. Points on both scales need to be didentified which

(0]

represent the on=et of eating discrders or exercize
addictien. A cutceff point needs to ke deterwmined at
which an individual would be zent for further
evaluation. In order to do this, wmore samples of
clinically identified ancrectic and bulimic patients
should take the EDI gquesticonnaire. A range of scares
faor thece populaticone could then be develaped, rather
than from just ane sampling. A point could ke
determined (i.e., 73%%) at which an individual iz sent
for further evaluation.

3. Researchers need to identify specific, targeted
groups of runnercs with 23 high probability for anocrexia

nervesa i.e.y, male runners ages 20-30 who run more than

40 miles per weelk,
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METHODOLOGY

Introduction

The collection of data

required to assess the research

objectives of this investigation necesszitated each =ubject
te complete the questicnnaire(s) and be assessed for body
fat, height and weight.

Subjects

Twe 3rcocups of subjects were used in the study, both
groups contained malez and females. The fir=st groue, the
runners,had to meet the foellowing criterial non-team related
and run on the averzage of wore than nine wmiles per wesk,
Hine wmiles was chosen as an estimate of the minimum
requirement to achieve aercbic conditioning. The American
College of Sportz Medicine recowmmends 1% to &0 wminutes of
aerobic training at least three times per weel for aervraobic
conditiaoning to cccur(The Amer ican College of Sports
Medicine, 1920). Fram this it was estimated that AT
individual should ke running 2 minimum of three wmilez, threes
times a weel. Therefcocre, nine miles per weslk was chasen az 3

criteria far aerobic conditioning to occcur.
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The runners were predominately from an informal running
group at VPI&SU. A few cother runners were tested who did not
belong to the running club. TheY 1included lccal runnesrs of
similar age, characteristice and running habite as the club
runners, The runners weare mostly white-collar and
professional werkerz from the college community, zs well as
some VPI&SU students. There were 238 wmales and 23 female
runners surveYed. The a3ge range was 12 to 59, the wmean beinsg
33.4 for the wmales and 33.1 for the femalzs.

The comparison group was drawn from classes at a Jocal
community college, VPI classes and octher VPI ewmplovees. The
nonexercisers participated in an average of 1lesz than one
hour per week of phyzical activity for fitmess., It was
assumed that this group was a representative cample of
basically inactive pecople similar 1in age, and zex to the
runners. Since both the nonexercisers and runners were dyswn
from college populations and the university setting, it was
assumed that the two samples were similar in background 2ndg
status. The 31 males and 30 female nonexercisers ranged fram
128 to S99 yearz old with a3 wmean age of 22.3 for the wmales z3nd

for th

[0}
10

32.1 for the females. Descriptive characteristic

two zamples are prezented in Tabkle 1.
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Informed Consent

Conzent to conduct the experiment was obtained from the
Human Subjects Committee of the Health, Physical Education
and Recreation Department, and the Chairman of the
Institutional Human BSubjecte Review Bocard of VPI&SU. A1l
subjects signed an informed consent to participate in the

study (Appendix C).

Instruments

This studyY employed the use of twe gquesticnnaires. The
first was the Multi-Dimensional Eating Discrder Inventory
for Ancorexia Mervosa and Bulimia(Garner et al., 1932). It is
a 64 itemy, self-report, multiscale measure decsigned for the
assessment of psychological and behavieoral traits common in
anorexia nervoesa and bulimia nerveoza. The Eating Discrder

s measuring:

o

Inventory(EDI) cansists of 2ight subecal

1)Ydrive for thinnessy 2)bulimia, 3lbody dissatistzaction,

[n]

4)Yineffectiveness,; S)lperfecticnismy B&)interpersacnal

distrusty 7)intercceptive awareness andy Q!maturity fears=s

The authors of the EDI attempted to azssecss the psychological

-+
.
1

dimensions which have been found to differentiate anocrec
and bulimic patients from those with less sesvere problems

asscciated with dieting. FReliability (interna]l cansistencyi



and validity of the EDI were establicshed amcng anorectics,

clinically recocvered anorectics, bulimic patients, obeze,
normal weight but formerly obece women, and male and female
normal controls(Garner et al,, 1383)., Subjects respond to
six point, forced choice ditems bY rating whether each termw
applies "always", "usually", "often", "sometimes", "rarelivy"
or "never". In accordance with the ariginal authors(Garner
et 'al., 139823), the scale was scored by giving the wmost
extreme "anorectic" response(alwayYs or never depending on
the keved direction), a score of 3, the immediately adjacent
response 2, the next vrecsponse 1, and the three choices
cpposite to the most "anorexic" responcse receiving nco
scoref(l). The EDI was alszc scored on a3 six point =coring
sYstem., Using this system, the most "anorexic" response

received a score of 6, the immediately adiacent responze 5,

g
3
n
14
w

the next response 4 and the remaining three resp:
and 1 rezpectively. Scale szscores are the sumation of ali
item scores for that particular scalz., Subjects received

eight subscale zcorez. The EDI is presented in Appendix D.

n

The second instrument used, for the runners anly, was

revized vergion of the NMNegative Addiction Scalei{Hailey &
Bailey, 19321, This zcale assesses rerceptions about

runningy cognitive =ztyle while running, running strategies
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and motivation for running. The Megative Addiction Scale
identifies individuals addicted to their running by focusing
on the negative effects of exercise addiction as stated by
Morgan(1379). The scale contains farced choice item
responzes dealing with addiction, withdrawal sYymptoms and
two questions describing the subject's amounf af running
(weeltlyY mileage and Years of running). These two questions
were considered descriptive, therefare, they wsre not szscovred
with the rest of the scale. The scale is ecored =similarly tco

the EDI with the wmost "addicted" recspoanse receiving the

"

highest number of pointe. The Megative Addiction =cale i

presented in Appendix E.

Feliabilty Estimates

The reliability coefficients(Standard Cronbach's
Alphas) for anorectic patiente and normal controls found by
Garner et 31.(1923) are as faollows: drive for thinnesszs,

0.8%, 0,83 bulimia, 0.90, 0.83) bkody dissatisfacticn, 0.90,

P ]
w

= ineffectiveness, 0.30, 0.86; perfectionism, o,

0.73;% intercceptive awareness, .35, 0.66; interperszona

distrust, 0,83, 0.76; maturity fears, 0.88, 0.65,.
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The EDI and The Negative Addictien Scale were both
assumed to be reliable estimates of eating dizorder
attitudes and negative addiction among runners. Ho

reliability tests were conducted for the population tested.

Validity Estimates

Validity of the EDI 415 presented elsewhere(Garner et
al., 1382)., The validity waszs determined by coamparing me3an
subscale score of identified ancrectics, bulimics, obese
patients, forwmerly cocbese patients and normal controls. The
groups containing patients with eating disorders were found
te differ from "normal” eating groups. Recovered anorectic
patients did naot differ significantly from the normal
control grour. The authors alzc found 3greement betwe=n the
questionnaire scores and clinical judgements of experienced
eating disorder clinicians familiar with each patient.

The EDI was assumed toc be a valid measure of eating

discrder tendencies amaong the populatians tested.The

i

Negative Addiction Scale was assumed to be a valid measure
of addictian because the populaticon to which it WIS
administered was similar in exercize habits, age and running
hiztory to the population for which iz was designediHailey

and Bailey, 1332).
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Like all self-report instruments, the EDI and the
Megative Addiction Scale are vulnerable to distortion due to
response style bias and inaccurate reporting by the subject.
To help insure against bias, the respondants were assured

confidentiality of their results,.

Experimental Procedures

A list of running club wmewmbers was obtained from the
club president. Members were phoned and asksd to attend a
group meeting for the purpose of questicnnaire campletian,
3as well as other club duties. Those wembers who did nat
attend the meeting were called back and asked to complete
the questicnnaires individually at an arranged time. The
other runners not belonging to the club were either phoned
or approcached in person and individually completed the
questionnaire. The runners were asked to complete the EDI
and the Megative Addiction Scale.

The majority of the control group was ocbtained fram the
Mew River Valley Community College(approximately two-thirds
of the sample)., Instructors at the tol!ege were phaoned and
azsked permicssion to attend clacsse=z for the purpose of datsz
collection., The rem2ining subjects came from classzez at

VRPI&ZSU and emplovees of the college., Subjects filled cut the



questionnaire during class time, or on 3an individual bacsis
with the tester. The control group was age- and sex-matched
to the runners.

Subjects were then ascsessed by the tester faor bkodyY fat,

a

height and weight. FRunners were acscecse in the Huwman

Performance Laboratory at VPI&SU. Monexercicser

w

were
asseszed at the site of questionnaire completion, Body

composition analYses were the same for both grocups. However,

o

for the measurement of bodyY weight among nonexerciszers, a

paortable scale was taken to the site. The paortabkle scale was

calibrated with the scale at the Human Perfaormance

Laboratory. Also, nonexercising subjectes were acgked tc

m

verbally report their height, while the runners wer

measured. Body fat analysis was done via skinfaold techniques

(n}
ul
—
-
m
14
w

through the use of John Bull ceaonstant pre=zsure
Skinfold fat was measured five timecs at each of three sites,
Males were measured at the chest, abdomen and thigh, femaiess
were measured at the tricep, supra-iliac and thigh ==
described by McArdle, katch and Katch(129871). Generalized
equations for predicting bodY density were used accaording to
Jackson and Pollock(1978) for men and Jdacitsan, Pollock and
Ward(1920) for the women. These esquaticns have besn proven

to accurately predict bady fat for zamples differing in =3ge
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and fatness(Jdackson & Pcllock, 1378; Jacks=on et al., 1980).
Sinning and Wilscen(1984) found the Jacksen et al.(1380)
equations to be an accurate assessment of body fat in the
female athletes they studied. A1l skinfold, height and

weight measurements were performed bY a single tester.

Research Decsign

The research design of the study was an ex post factco
difference studyY. The dependent variable was subscale =zcare
on the EDI. The independent variable was runner or nonrunner
and csex for the first research hypothesiz. For the second
hypothesis,y, the independent variables were age, s&x, height,
weight, VYears of running, wiles run per week, pevrcent body
fat, negative addicticn score and perceived bodyY image. The
dependent variable was EDI subscale score(Table 21, A1l data

wevre statistically analvzed by computer utilizing the

Statistical Analvyesise BSystem(8SAS, 1385). Parametric teszts
were chosen for analysis because the data were assumed to be
intervally scaled, because parametric tests are Wor e
powerful, and bescause the csample <cize was <o large., A

1

Wilks' critericn tezt and =z Scheffd poszt hoc procedure wer



employYed using the SAS procedure(19835). The alpha level was
set at 0.05. The second procedure emploved was a3 forward

multiple stepwise regression.
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Table 1

Anthraopometric and BodY Image Data for

Runners and Controls
Runner Control
Male Female Male Female
Parameter (N=31) (N=30) (N=28) (N=232)
Age(Vyr) 33.441.7 33.1+1.9 33.9+1.93 23.1+1.9

Height{(cm)

Weight(lg)

177.941.23PC164 141,733

73.6+1.63PC 53,447,224

Bady Fat (%) 12.440.83PC 19,540,939 15,241,108 25,047.1dce
Bady Image 2.740.13PC 3 3402 2.3+0.2P 1.9+0.1C
Values are mean + SEM

Same letter 1dindicates groups with significantly different

(p<0.035)

means



Table 2

Mean EDI Subscale Scores for Male and Female Controls
for the Three Point Scoring System

Subscale Male Femalse

[ )

Drive for 1.30+0.49 S.00+0,39

Thinness

Body 6.683+1.,132 14.72+41.82
Dizzsatisfaction

Interoceptive 3.58+0.35 3.00+0,21
Awareness

Bulimia 1.61+40.54 0.73+0,20
Interpersaonal 3.00:0.51 2.10+0.43
Distrust

Maturity 2.35+0.62 2.16+0.48
Fears

Ineffectiveness 1.77+0.58 1.76+0.,56

4.30+0.8

[

Perfectionism

4]
(2]
0

1+
pm]
wn
[u]

Valuees are mean +5EM



Table 2

Mean EDI Subscale Scores for Male and Fewmale Runners

for the Three Point

Scoring

System

Subscale

Male

Female

Drive for
Thinness

Body
Discsatisfactian

Interoceptive
Awareness

Bulimia

Interperszonal
Distrust

Maturity
Fears

Ineffectiveness

Perfectionism

0.71+0,.25
5.42+0.50

7.65+1.23

10.02+71.,52

Values are mean

I+

=



110

Table 4

Analysis of Variance of the EDI Subscales
for Runners and Controls for the
Three Point Scoring System

Subscale SS df MS F
Drive for R/Nr 36.49 1 36.43 2.40
Thinness Sex 633.43 1 635.49 41.86
RnrxSex 70.19 1 70.18S 4.62
Error 1791.40 1138 15.18
Body R/Nr 634.89 1 634.89 13.54
Dissatisfaction Sex 1912.29 1 1912.23 40.73
RnrxSex 0.01 1 0.01 0.00
Error 5332.36 118 46,88
Interoceptive R/Nr 0.38 1 0.38 0.20
Awareness Sex 11.14 1 11.14 3.89
RnrxSex 0.03 1 0.03 0.01
Error 338.33 118 2.87
Bulimia R/Nr 4,87 1 4.87 1.17
Sex 0.42 1 0.42 0.10
RnrxSex 17.08 1 17.08 4.10
Error 490.44 118 4.16
Interpersonal R/Nr 14,21 1 14.21 2.19
Distrust Sax 9.31 1 3.351 1.47
RnrxSex 3.27 1 3.27 0.51
Error 764.11 118 6.47
Maturity R/Nr 27.32 1 27.32 3.70
Fears Sex 4.48 1 4,438 0.61
RnrxSex 9.35 1 9.89 1.34
Error 870.89 118 7.38
Ineffactiveness R/Nr 6.82 1 6.82 0.87
Sex 9.79% 1 9.79 1.25
RnrxSex 10.0S 1 10.0S 1.28
Error 325.21 118 7.34
Perfactionism R/Nr 6.81 1 6.81 0.3S
Sex 0.05 1 0.08 0.00
RnrxSex 5.88 1 5.38 0.47
Error 1462.62 118 12.39
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Table §

Analysis of Variance of the EDI Subscales
for Runners and Controls for the

Six Point Scoring System

Subscale 3SSs df MS F P

Drive for R/Nr 124,25 1 124.25 3.03 0.034

Thinness Sex 2062.93 1 2062.93 50.28 0.0M
RnrxSex 195.96 1 195.96 4,78 0.031
Error 4841.23 13 41.03

Body R/Nr 1047.26 1 1047.26 10.72 g.001

Dissatisfaction Sex 5273.83 1 5273.83 53.97 g.0Mm
RnrxSex 108.13 1 108.13 1.11 0.235
Error 118529.71 18 13.34

Interoceptive R/Nr 28.71 1 28.71 2.08 a.152

Awareness Sex 3.78 1 3.78 0.27 0.802
RnrxSex 1.23 1 1.23 0.03 0.788
Error 1632.76 18 13.84

Bulimia R/Nr 2.94 1 2.94 0.13 0.717
Sex 74.19 1 74.19 3.34 0.070
RnrxSex 113.37 1 113.37 $.10 0.028
Error 2621.07 18 22.21

Interpersonal R/Nr 1.22 1 1.22 0.0S 0.321

Distrust Sex 10.15 1 10.15 0.43 0.919%
RnrxSex 20.62 1 20.62 0.37 0.3523
Error 2302.83 13 23.75

Maturity R/Nr 72.85 1 72.85 1.97 0.162

Fears Sex 333.31 1 333.31 9.0% n.002
RnrxSax 20.62 1 20.62 0.56 0.458
Error 4354.21 18 36.30

Ineffactiveness R/Nr 15.38 1 15.38 0.35 0,555
Sex 219.26 1 213.26 4.99 0,027
RnrxSex 36.77 1 36.77 0.34 0.382
Error $183.10 18 43.32

Perfectionism R/Nr 14.40 1 14.40 0.66 0.4193
Sex 0.72 1 0.72 0.03 0.35¢6
RnrxSex 25.92 1 25.92 1.13 N.273
Error 2980.5S 13 21.87
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Table €

Multiple Regression of the EDI Subscales for Total

Male Runners and

Female Runners for
Three Point Scoring System

the

Runnercs,

Subscale Independent

Variable

Total
Partial r

Partial r

Female

Partial r

Drive for Sex 0.38% _———— _————
Thinness Age 0.04=% -——— 0.135
Years Run 0.04% -———- 0,14
Weight -———— O0,11% _————
Body Sex 0.39+% ———— -———
Dissatisfactiaon Body Image 0.08%* -——— 0.47=
Interoceptive -———- ———— ———— ————
Awareness
Bulimia Body Image 0.Q7#% -——— -———-
NAS# % Q.08+ _——— ————
Age -—-- -——— 0.1a
Miles Run -———- 0.10 _——
Interpersonal -———— ———— _———— _————
Distrust
Maturity NAS 0.13% -———- -———
Fears Age 0.10% ———— _————
Ineffectiveness MAS g.11=% _———— ————
Age 0.08% -———— -———
Perfecticonicsm MAS 0.07% _———— _————

#Indicates significance at p<0.0%

##hMNegative Addiction Scale
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Table 7

Multiple Regressicn of the EDI Subscales for Total Runners,
Male Runners and Female Runners for the
Six%x Point Scoring System

Subscale Independent Total Male Female
Variable Partial r2 Partial r2 Partial r2
Drive far Sex C.45% _——— ————
Thinness Age 0.04=% -——— 0.20%
Body Sex 0.52= -—— ————
Dissatisfaction Body Image 0.04=% —-———— 0,46%
Miles Run —-———— 0.16% ———
Interocceptive Body Fat 0.17=% _——— _————
Awareness Weight .13+ ———— _———-
Bulimia Sex 0,15+ -——- Q.11
Body Fat -——— 0.19= -———
Interperszonal -——— -———— ———— _———
Distrust
Maturity ' Age 0.23# -———- 0,30
Fears Weight c0D.15% ————— _————
Years Run -—--- -———— o.10
Body Fat ———— 0.24% ————
Ineffectivaness Weight 0.18# - ===
Age 0.08% _———— _———
Body Fat -——-- 0.27=* ----

Perfectionism —-———- -——— -——=- -

#Indicates significance at p{0.0%5
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HUMAN PERFORMANCE LABORATORY

Division of Health, Physical Education and Recreatiaon
Virginia Polvytechnic Institute and State University

INFORMED CONSENT

I, y doe hereby voluntarily agree and
consent to participate in a testing program conducted by the
personnel of the Human Performance Laboratory of the

Divigion of Health, Physical Education and Recreation of
Virginia PolYytechnic Institute and State University.

Title of the Study: An Inventory for Investigatiaon of Eating
Patterns and Exercise Habits Among Runners,

The purposes of thise dnvestigation dinclude: to compare
runner's responses from an eating pattern inventaory to
inactive controlsy to determine if relaticonshipz are found
within runners, among rthe eating pattern scale, exercise
habits and bodY compositiocn measurements.

I voluntarily agree to participate in this testing praogram.
It is wmyY understanding that my participation will dinclude:
Answering of the questicnnaire, bkodyY composition analvsis
and measurement of height and weight.

I wunderstand that participation in this experiment may
produce ceratin discomfarts. Thece dizcomfartes include:
measurement of skinfold., Mo risks are involved,

Certain personal benefits may be expected fraom participation
in this esperiment., These include: knowledge of body
fat,height and weight.

I understand that any data of a persconal nature will ke held
confidential and will be used for ressarch purposes aonly. I
also understand that these data way onlY be used when not
identifiable with me,

I understand that I way abstain from participation in any
part of the experiment or withdraw from the esperiment
should I feel the activities wmight be injurcus to my health.
The experimenter way alsoc terminate myY participation =hould
she feel the activities wmight be injurcus to wmy health,.



I have read the above statements and have had the
cpportunity to ask questions. I understand that
researcher will, at any time, answer mY inguiries concerning
this experiment.

Scientific dingquiry 1is indispensable to the advancement of
lknowledge. Your participatien 1in this experiment provides
the investigator the opportunity to conduct meaningful
scientific cbzervations designed to malke csignificant
educational contribution.

If you would 1ike to receive a copy of the resultz of this
investigatiaon, pl=ase indicate thisz choice bY wmarlking in the
appropriate space provided below. A copyY of the results will
then be distributed to You as socon as the rezsultz are made
available kY the dnvestigateor. Thank VYou for waking this
impaortant contribution.

I request a copyY of the results of this study

Date Time

Participant Signature

Witness (HPL Personnel}
Project Director: Dr. Janet Walberg Phone:
HPER Human Subjects Chairman: FPhone:

y Chairman,y, Institutiocnal Review Bgoard for
Research Invelving Huwman Subjects. Phaone:
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The Eating Disorder Inventory
INSTRUCTIONS

This is a scale which measures a variety of
attitudes, feelings and behavicrzs. Scme of the items relate
to food and eating. Others ask You about Your fealings about
vourself. THERE ARE NO RIGHT OR WROMG ANSWERS S0 TRY VERY
HARD TO BE COMPLETELY HONEST INM YOUR ANSWERS. RESULTSE ARE
COMPLETELY CONFIDENTIAL. Read each questicn and fi11 in the
circle,

Use the following answer scale:

1. always 2. usually 2. often 4, sometimes=
S. rarely ©&. n=aver

1. I eat sweets and carbohYdrates without feseling
nervous.,

2. I thinlk that my stomach is too big.

2, I wish that I could return to the csecurity of
childhood,.

4, I eat when I am upset.

3. I stuff myself with food.

6. I wigsh that I could ke VYounger.

7. I think about dieting.

3. I get frightened when mY feelings are too strang.

2. I think my thighs are toc large.

10.1 feel ineffective as a persan.

11.1 feel extremely guilty after ocvereatinag.

12.1 think that my stomach is just the vight =zize.

13.0n1ly outstanding performance iz gocd encugh in mYy
family.

14.The happiest time in 1ife is when You are 3 child,

15.1 am open abcout my feelings.

16.1 am terrified of gaining weight.

17.1 trust octhers=,.

18.1 feel 2lone in the worid.

19.1 feel =zatisfied with the szhape of wmY body.

feel generally in control of things in wmy l1ife.

I 3et confuszed about what ewmction I am feeling.

I would rather be an adult than a child.

.I cam communicate with others easily.

I

I

r
P}
—

-

exaggerate or wmaanify the importance of weight.
wish I were zomeone alce

[ VI KV 0 R NN ]
D) I SRS B o I



can clearly identify what emotion I am feelinag.

feel inadegquate.

have gone on eating binges where I have f=l1t that

coculd nct stop.

9.As a childy I tried verY hard to avoid disappcocinting
wmyY parents and teachercs.

r rar
W~ ;M

Lan B o B o B o ]

20,1 have close relationships.

21.1 like the shape of my buttocks

32.1 am preocccupied with the desire to be thinner.
22.1 don't know what's going on inside of me.

24.1 have trouble expressing my emotions to octhers.
3%.The demands of adultheod are too areat,

6.1 hate being less than the best at thinags.

27.1 feel secure about wmveelf.

22.1 think about bingeingl(cver-eating).

29.1 feel happy that I am ncoct a child any maore,
40,1 get confused as to whether or not I am hungrv.

41.1 have a low opinion of m¥Vself,

42.1 feel that I can achieve my standards.

43.My parents have expected excellence of m=.

44,1 worry that my feelings will get out of control.

43,1 think that mY hips are toco big.

46.1 eat mocderately in front of octhers and stuff myself
when theYy are gone.

47.1 feel bloated after eating a normal meal,

423.1 feel that pecple are happiest when they are
children.

43,.1f I gain a pound, I waorry that I will keep gaining.

30.1 feel that I am a worthwhile person.

=1 .When I am upset, I den't know if I am sad,
freightened or upset.

2.1 feel that I must do things perfectly or not at
all.

53,1 have thought of trvying to vomit in order to lose
weight.

94,1 need to keep people at a certain distance(fezs]
uncomfortable if saomecne tries to get too close).

35.1 think my thighs are just the right size.

6.1 feel empty insidefemocticonally),

27.1 can talk about percsonal thoughtsz or feelings.,

52.The becst veare of Your 1ife are when VYou becoms an

adult.
3.1 think that my buttocis are too large,
60,1 eat or drink in secrecVy.
81.1 have feelings that I can't guite identify.,



62.1 think that my hips are just the right siz=.
63.1 have extremelyY high gocals,.
64 .When I am upsety I worry that I will start =ating.

From Garner,y, Polivy and Olwmsted(13983). Development and
validation of a multidimensional eating disorder inventaorV.
The Internatienal Journal of Eating Diszcrders, 2,13-34.
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The Megative Addiction Scale
Ucse the following scale for questions 1-11:

1. always 2.usually R.o0ften 4,.csomet imes 5. rarely
6. never

1. I run at approximately the same time every day.
I run in unfavorable environments(e.3., rain, caold,
heat).
2. I have a consistent weelklY running schedule with the same
pattern of running and nonrunning davs,
4, I run whatever time of the day most convenient to mwmy
other daily activities.
. I have a training partner that I run with whenever
possible.,
6. I keep a written record of mY running.
7. I plan my other daily activities arcund what time I want
to run.,
8. I am usually disciplined and do run on days that I dan't
really feel like doing it.
. I set weekly mileage guoals for myself.
0.1 am able to meet the weekly mil=zage gocals that I have
sat,
117.1 feel that if I don't maintain my cself dizcipline 1
would stop running completely tamorrow.
12.During an average weel I run 118 to 20 wiles 2021 to
30 miles 3131 to 40 miles 4)41 to S0 miles Slover
20 miles.
13.How many VYears have You been running?

S

1Yless than cone 2lone to two 3)threes to four difive
to six S)seven or more,

14.ApproximatelyY how many davyes per weel do You run mare than
once per dav? 1)Ynone 2)one 2twoe 4)three  S)four

8)Yfive or more.
12.1 run when I have a bad coldy flu, fever or sore throszt

1lalways 2lusuaily Ilsamet imes 4rrarely Slnevey

16.I run when I have a running-related injury(e.g.y, sprainasd
ankle, pulled wmuscle, pain in knee)l, 1)alwaye
2lusuazally Qlzamet imes 4)raraly S)inever

17.1If the illnezs or injury becomes worse, I continue to run
11'3aTways 2lusually 2)samet imes 4lrarely Sinever
18.0n davs that I don't run I usuzally feel
Titense 2)guilty 3)no different from running days



Megative Addiction con't.

For 3uestions 19-27 please use the following scale:
1lagree 2)tend to agree 3)tend to dizagree 4)disagrees

19.0n days that I don't run 1 feel deprecssed or mentally
sluggish.

20.0n days that I don't run I feel deprived.

21.If I stopped running my physical health would decline
significantly.

22.Running is my primary form of recreaticon.

22.1 experience "runner's high" on the majority of my runs

24 .Running is 3 common topic of conversation for me.

25.1It is important for all runners to take some time off
from their regularly held running routine,

26 .Running has influenced my lifaestyle,

27.MY dinterecst in running has causs=d some family or
interpersonal tensions.

Revised from HaileY and Bailev(1982).Negative addictian
runnersz:A quantitative approach.Journal aof Spgort

in

Behaviar,5,131-153.



APPENDIX F

Individual Subject Data

124



)
o

[

—
QWo o s Wr -~

— ed
-

rn

—
W

J

DGO VS STV IO I B PN OIS S VS I VI AN T N I LN XN B A T AN I A AN I
e R~ D WM s WM

~ g

oo

e I x T e ¢ e 3 B (e o Je v e 7w e 0 e 0 e o J e e 0 o Jc e o e 7 J e 0 s e e e « = 0 Jc ¢ e 1 e o e 4 e 1 e 1 I

g

Anthropometric and Running Data
for all Subjects

Sex Age Hgtb

M 23 1822 88 9 2 Q
F 33 172 £8 18 3 z
F 31 160 55 13 3 2
M 2% 176 31 16 3 2
M 31 173 76 3 2 3
M 30 182 68 9 2 3
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M 25 173 69 9 2 4
M 59 174 71 23 2 0
M 28 185 85 13 2 a
M 35 185 80 14 3 0
F 58 163 50 20 3 0
M 28 179 7 7 2 4
F 24 172 61 182 2 1
M 18 180 73 £ 2 1
F 19 159 s6 2 2 1
M 36 170 g2 12 3 0
F 44 163 59 24 z 1
F 27 161 52 13 2 Q
M 50 182 go0 12 Z 2
F 40 157 51 149 2 2
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Anthropometric and running data can't.

Sub R/Nr S=x Age Hgt Wgt BF Bdylwg Mile
40 R M 20 179 69 6 3 1
41 R M 42 159 81 11 3 3
42 R M 58 174 69 14 -3 3
43 R F 32 161 59 20 1 ]
44 R M 26 175 63 9 3 4
45 R F 34 168 60 15 3 1
46 R M 43 177 63 11 3 2
47 R F 23 159 51 21 2 1
42 R M 52 1793 76 19 2 1
43 R M 36 177 72 1 3 o
S0 R M 230 181 71 12 5 2
51 R M 37 173 72 12 3 a
52 R M 41 179 71 20 - 0
53 R F 36 164 58 32 2 Q
54 R F 33 170 57 16 3 Q
55 R M 35 189 88 21 3 Q
56 R M 34 198 85 13 2 2
57 R F 33 165 59 21 3 ]
58 R M 33 180 107 26 2 ]
59 R F 22 161 54 20 2 ]
60 R M 47 179 87 24 2 1
a1 R F 22 171 81 17 2 1
62 MR F 23 165 €2 320 -
63 NR F 18 155 45 16 -
64 NR F 22 164 51 21 -
65 NR M 32 182 72 18 -
66 NR F 139 163 37 33 -
687 MR F 44 160 539 25 -
¥ NR F 38 157 66 24 -
] NR F 34 163 62 30 -

70 MR M 21 178 73 14

W~ = M~ s W R =W R
I

71 NR M 20 154 83 11 -
72 NR F 37 167 75 25 -
72 NR M 45 178 ge 26 -
74 MR F 36 168 76 26 -
75 MR F 36 156 a7 28 -
76 MR F 4z 160 sz 30 -
77 MR F 22 170 a1 3z -
72 MR F 46 161 76 31 -
79 MR M 23 172 1100 22 -
80 NR M 26 138 95 16 2 -

n
=~
f1d
I
Dy}

B e T - N I (N I O Lt A X Y S S SO DR S L I N (11}
-

(0]
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Anthropometric and running data con't

Sub R/SMR Sex Age Hgt Wgt BF BdylImg Miles Years

al MR M 30 188 72 1 4 - -
32 NR M 39 1391 113 24 2 - -
a3 NR M 48 183 39 26 1 - -
34 MR M 43 187 104 24 2 - -
35 NR F 29 165 63 27 2 - -
36 NR F 34 161 53 27 3 - -
387 NR F 25 157 so 18 3 - -
38 NR F 20 157 57 23 2 - -
23 NR F 37 163 63 31 2 - -
a0 NR F 56 171 32 29 2 - -
91 NR F 31 168 57 26 2 - -
92 NR F S5 160 52 18 3 - -
33 MR F 37 165 70 24 2 - -
34 NR M 25 175 56 25 4 - -
95 NR F 13 161 56 27 2 - -
96 NR F 47 155 68 39 ] - -
97 NR F 22 157 48 15 3 - -
" 588 NR F 32 152 g2 32 1 - -
339 NR M 21 183 34 21 2 - -
100 NR F 44 152 52 24 2 - -
101 NR F 20 168 43 17 3 - -
102 MR F 23 161 44 12 2 - -
103 NR M 38 175 97 21 1 - -
104 NR M 55 183 80 20 2 - -
105 MR M 3z 195 78 9 4 - -
106 NR M 59 179 64 17 3 - -
107 NR M 26 175 83 26 1 - -
1083 NR M 32 170 75 22 2 - -
109 NR M 43 183 100 26 1 - -
110 MR M 49 175 84 21 2 - -
111 NR M 42 182 102 29 2 - -
112 NR M 32 178 82 19 2 - -
112 NR M 28 170 34 25 2 - -
114 NR M 23 179 85 22 2 - -
115 NR M 21 174 70 19 2 - -
118 MR M 20 174 53 9 4 - -
117 NR M Z0 184 111 24 1 - -
1183 NR M 31 173 92 20 2 - -
119 NR M 43 185 87 22 2 - -
120 MR M 39 178 80 13 2 - -
121 MR M 25 185 72 11 3 - -
122 NR M 33 168 58 30 2 - -
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Anthropometric and running data con't.

o ow

g

R=Runner, NR=MNaonrunner

Hgt=Height in cm

Wat=Weight in kg

BF=% Body Fat

BdyImg=Score on BodY Image Questieon. l=very overwsight,
2=slightly oaverweight, 3=the right weight, 4=z 1ight1y
under- weight, Ssvery underweight

Miles=Milez run per Wealk. 0=3-21, 1=21-23
2=41-50, 4=:S0Q

Years=Y&ars run. 0={1, 1=1-2, 2=3-4, 3=5-6, 4=7 or more
MAS=Megative Addiction Scale EScore

P}

) 2=21-40,
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EDI scores con't

[uat R}
il ed

_48
1]

p—

wi
oy —

us] o
wl~

| oy
S’ll
144
ol o4

ZTD
l —
~{ r—
S]
BTJ
T
~lo
T
STU
[
-.—lw]
—In

g =
[

Ml od
-

odf
H o~
—
£

3
w

—

<

17

17

a1}

42

o

43

11

o~
(3]

(Y]

4 10 10 10 10

4

r~

o

(]

L]
o

o

o~

w

(]

(o]

p—

)

47 13 18

43

T

(aN}
od

10

(L]

(8]

49

o
o4

[}
(3]

m

C
~

L]
o~

[w]
™~

™

]

17

o™

o4

(8]

~

15

17 13

14

11

[ax]

]
us

C
[\

~
o

ud

13

(]

"

e

17

18

11

ud
ud

w
[aX]

17

17

o4

o4

10

(U

U
od

(]
o4

[as)

o

(]

™
o

0

o

D]

[0}

Nk}

Lud

(38

11

0

o4

o
U

()
o4

o~
Q]

o~
]

(]

10

™

w

(]

61

[ax]

o
o~

[ax]
o~

63

(17}

r~

€4

™
o4

o

(3]

o

o™

()]

(8]

™

[ag]

14

@

us

o

(o}

[ax]

o
d

"o

[an]
(3}

47

m
o

10

10 10

66
67

[N
(AN}

(ax]

16

™
o~

[y
us

(]
o~

o

Q

o4

™~

o
(8]

o
(L4}

o
(\N}

r~
(R}

[y}

™
(3]

40

"o
4

(8]
o

W0

u

X

(]
(]

(3]
(2]

o
o

o4

[ar]

o~

27

16

70
71

m
o~

[ur]
o

()
o

m
o~

[}

(o}

™

w
o

72

s}

™~
(8}

(4]
d

o
r~

[ax]
[\N}

(W]
oJ

14

I~

[ea]
(3]

14

[~
P}

14 1

73

Y}
(aX]

[ax)

™

[and]}

m

o™

76

17

ua
o~

o
uw

™
o

()

(]

o

(s}

[y}

77

[ax]

o

I~
o

o
(]

ua

o4
[\

]

14

11

r~
4

LUl

m
o4

]

~

(a7}

u
[}

o~
o~

10

o
o~

o

. 10

U
«~J

[AN]

[oul]
o~

11

[ug

o

81



131

con't

EDI scores
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EDI scoring con't.

S=851ix Point Scoring
T=Three Point Scoring
1=Drive for Thinness

2=Body Disszsatisfacticon
R=Intercceptive Awareness
4=Bulimia

S=Interpersonal Distrust
6=Maturity Fears
7=Ineffectiveness
3=Perfectionizm
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