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¢ ABSTRACT

-

A

‘There has ‘been.a' grouth in,_ opinion that.habitual or .obl'lgato_rS'
long distance running bears remarkable simﬂar’ities-to the phenome'non -/

of Anorex1a nervosa (M) (Sours, 1980 1981; Yates Leehay and

1
Sh1ss]ak 1983).

The purpose of the study was thus to investi gate a hypothesis of

‘behaviour, pSycholog1ca1 and endocrine similaritie tween runners, oL

non-runners and previous ﬁndings in anorexic pat1ents £

To 1nvest1gate the hypothesi\ﬁeat'ing attitudes personaht”y, body

A1mage and endocrine status were assessed in a group of 49 runners, and”

B

‘18 non-exercising controls after a 24 hour rest \from runmng Runners

" were .grouped accordmg to week]y mﬂeage and ana]ys1s was conducted

through three stages of mileage groupmg Majd’r ﬁndings 1n the study |
‘appeared thr;ough a three group analysis usmg a 40 p]us mﬂes per week ,ﬁ}

(h1gh mﬂeage) - 20- 39 ‘miles per r week (low mileage): and contro1 group1ng

¥
. 9 ’

method

The hi gh mﬂeage runners Si gnifi cant]y overest1mated wa1st wid h ' B
. -.I\i& ‘q&‘?
compared to |contro'ls (p < 0.05) and scored s1gmf1cant1y h1gher ; o
1"‘ . .
infrequency scores on the Jackson Personahty Inventm"y (P < 0. 05) 2 ¢

No di fferenoes were found among groups on eating att1tudes. Free and'.

i

non-SHBG. bound testosterone and . prolactin levels were signi fi cant]y
lower 1n the h'igh and low mﬂeage runners than controls (p < 0. q%) ' .
' Cort'isol LH, FSH and thyro‘ld hormone Ievels were normal at basal

' 1eve1s 1n the runners. ' - .‘ ' . o !
‘ Correlat'lons were couputed between se]ected measured varigb'les. '@
’High W fst est'lmation scores were corre’lated with h'lgh anx'let‘y and

1nfrequency scores in the high url‘leage runners (p < 0. OS) £ Inverse R
. ‘ ‘ ' . \f& . .

. Lo . f : . , .
0 L T R

|



, 3 .
. T S . . .
. .. ) & . ] N

correlations were found between waist perception and self—esteem in
"5Lhigh mileage runners (p < 0.05) and between waist perceptions ‘and total
non-SHBG bound and‘afree testosterone in the Tow mi leage runners '
(p < 0. 01). Anxiety'was inversely correlated to non-SHBG T. and
finfrequency was inversely correlated to free T in the high mileage
. runners (p < 0. Olf\ The correlations computed, however, did not pro-
vide a consistent picture in terms of\the relationship between mileage,
', ponderal index, body image eating attitudes personality and hormone ,
levels. ' - ' '
A hypothesis of anorexic behaviours and'attitudes in runners as
.measured by the Eating Attitude Test, running commitment questionnaire
'and Jackson Personality Inventory was not supporteq\:tEhile providing
evidence of possible alterations in the pituitary .gonadal axis or “in
the metabolic clearance and production of testosterone the hormone <

profile of the~xunners did not resemble that of.anorexics,,
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INTRODUCT 10K

in the late .960's ana early 1970'S 1t became cle;r that the general
pnysicallconéition of'many peopfg Qas extremely poor. fhe increasea
mechanization of the 1ate 20th century has perwmitteg a degree of
1nact1v1ty which has led to deteriorating cardio- puluonary hea]th and
increasing obesity. This has resulted in the tremendous increase of
1n;erest in bhysica] fitness since 1970;
'Cooper's ‘The New herobic"(1973) was a typical uﬁrt supporting'
the new attitude towards a need for physical activity in the eatly -
1970's.. Recognizing tﬁé increasiﬁg incidence of cqrﬂiﬁvascu]ér and?n
éardip-pulmonary(disease he observed,
Heart disease is a national disaster.
Every year nearly a million Americans
die from heart and blood vessel
diseases (p. 11).
Since Cooperis \«'Jr‘-k,l much has been published in relation to methods
of achievjng fitness and d large number of health spas, ffthesé
clinics and phyﬁica] training ceﬁtres'have opened hp'iﬁ response to the
" call for phy;ica] fitness. A whoie_indhﬁtry of running.equipment, weight
tréig?pg;gquipment and weight 10§s aids has‘groyn with this new awareness.
Both the 'ﬁtness movement and the weaﬂ:h of popu]ar literature on f_‘i tness
are based on a firm belief tﬁat~bhysica1 activity‘of a regular nature
can improve the quality of life. L o
Mar{y statements have been méde regarding fitness but perhaps the-
most popular are that exercising pﬁélongs your life or pafadoxica]ly

" -that the purpose pf fitness and regular acti&ity is not %o add years to -

life but to add life to years.
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——————Perhaps—the—most—popular—form-ofexercise adopted-by millions today '

is that of running. What was a 'jogging' fashion of the early 1970°s is
now a serious 'runming’ phenomenon, one on which thi; work is based.
Magazines such as Runner's wWorld, Canadian Runner, The Runner, and
Running have a'910041 Eircu1ation and the. philosophy of the ‘running
Doctor‘, Dr. George Sheehan of Runner‘s world, 'Running aqd Being'
(1978) is upheld by thousands uﬁo run re]fgiously everyday.
ﬁunning. as a way of 11f§. is seen by some as a 'positive addiction’
(6lasser, 1969) although today the concept of ‘Negative Addiction' ‘
(ﬁorgan, 1979) and neurotic /illness in exercfsing enthusiasts (Little,
(1981) alludes tg'the dfstu‘ iné degree to which soné;haye adopted.
running. and habi tual exerci | ‘ |
The new féghion regarﬂing slimness and diet and exercise fads .A
parallels an increase in Anorexia nervosa (M').Aa-disease consi&réd
rare as little as 40 years ago (ingrap, 1978) and traditionally associ-
ated with women. Tﬁis?éelf-iuposed starvation disease may well be-
attributable to psycho-sociologiéal factors relatgdlto the desire for
;hihness.in young and'middle-agéd.alike (Bruch, 1973). ‘

" Perhaps more disturbing is a detectable trend since 1980 towards
linking AN and compulsive exercise (Smith, 1980; Sours, 1980, 1981;
Yates, Leehay and Shisslak, 1983). The increase in both AN and physical
exercisg\gxér the last decade and!péra]lels between the two phenomena

" have pmftpte«i\ this lstu.dy. . "

. , : ‘;h'
A Statement of the Problem

Observation,. interviews and an extensive review of literature have
:revealed five important issues on which this study is based.

1. There has been an in'créase in long distance rimm‘ng dulring the last |
decade. . ‘ ' b'



|

2. Social pressures on youno rnon and women may be responsib]e for‘ a
d.ramat‘lc increase in AN. For example, the Idieﬁ oult and desire for
‘slimness’. '

3. .Until co@oratively‘ recently AN has been considered primarily a female
'phenotuenon. | I't has. been récogni'zed that males su\:cu{b to the disease |
(Bruch, 1978). - |

. 4. Doctors and psychologists are becoming aware that runn'ing may develop

into an obsessive, compulsive addiction (Horgan, 1979; Little, 1981;

Smith, 1980; Yates et al., 1983). ' |

- .5, Thene are similarities between the mtuahstm behaviors assocnted I

with runmng and AN and in social background between AN patients -and

[ B
o

runners. | ' p
From t’loso obser‘vat‘ions “two important questions have ‘arisen.
(i) Is running an expression of the hyperactive state of male and
\ female anom;{&:s? | |
- (i) Does moing that develops into: an obsession, .,’I,éad to the develop-
- ment of anorexic tendoncies o'r.ANLi'tself? More specifically, does :

rinning lﬁsd to 'the. oeveloomn't of AN in males?

The Purpose of the Study
The purpose of the ‘study was to ascertain whether ma'le rutmers

exhibit a similar behavioural, psychological and endocrme prof‘le to

male and fema'le anorencs To mvestlgaoe this, measurements m made

\

of eating att1tude body image perceptwn personality and hormone

levels (T 4,

testosterone and COI‘t-‘lSO] LH, SFH and pro]actm)

testosterone, free testosterone. non-SHBG bound



A

' obligatory rmning

 withdr:

A Justification of the St

The review of literature will deal with the theoretical background

underlying the study. " However, at this point certain issuves will b\e

mentioned by way of justification of the intended study
_ Today 3 social dennds for a slimmer physique in both the male and
female may well be responsible for a parallel increase in the develop- ‘

ment of Anorexia nervosa and oowulsive, addictive, habitual or

_:;? . : ' l

Since 1980 there has been a growth in the literature that considers

running to be harmful for a number of reasons. This ng-‘pcrspective is
‘not related to the anatomical damage that perpetual daily ﬁmning may

cause but rather to psychological depenchncy, even 'addiction’.

. \mereas running has been labelled as a form of positive addiction

(Glasser, 1976) 6thers have cal led compulsive running a negative
addiction (Morgan, 1979) Cessations of ruming or habitual exercise

. due to injury has also been associated uith neurotic illness and serious

1 syuptaus (Little, 1981 Sours, 1981).

0f greater concern, _habitual running has been linked with AN,
particularly in nales (Yates, Leehqy, Shisslak 1983) One study links
the foopd aversion of t.he yomg athlete striving to lose weight to the '

food voidance.of the anorexic fe-alev (S-ith, 1980). Another st.resses |

\

 the dimilarities of female athletes and AN patiénts (Henry, 1982).

Since 1980, some authors have observed remarkable similarities

the habitual or oomulsive exerciser and the anorexic male and -
le. Similarities that are both, psychological psychosoaatic and
havioural have been observed (Norval, 1980; Sours, 1980, 1981; Yates),
ehay, Shisslak, 1983). o o o
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To date however, the 6onc'lusions of such studies' are based purely

. The typothesis

on anecdotal evidence and questionnaire responses As yet, a thorough
basal endocrine profile of na‘le habitual Men has not been studied and
thus. a valid coq)arison cannot be nade betveen‘AN and habitual rmning

A Theory of Andro-Anorexia Athletica - or Anorexic Tendencies in the
'ﬂ'ile Hagitual [Egg Distance Runner )

From the foregoing discussion two possible theories have evolved.

1. (a) Habitual rmning is a manifestation of the hyperactive condition

" associated with AN. Males who have anorexic tendencies or who
are anorexic, run to burn-off unwanted c_alories through ,continual
a‘cti‘vity. | , | v

(o) 'E,nd‘ocrine‘ dysfunctions may be found in male runners and are

4

‘ana'logous‘ to those found in the male AN patient.

2. (a)" ‘A runner may develop obsessive qualities associated with

' running and swsequently adopt an abnornal degree of food aware- ‘.
| ness a distorted body inage and rituals sinulating AN.
(b) Endocrine dysfunctions nay occur in the male. runner seoondary
to a loss of boqy fat as a result of dietary nanipulations. |
~This may be. nanifest by the reduced LH and. testosterone levels .
found in male anorexics as a result of an ilpaired hypothalanic- .
pituitary gonadal axis. '

N

The autnor intends to adopt the latter theoretical position on -hich _ |
to base ‘the foregoing stud,y A nypothes1s may “thus be stated
| Long distance. rmning of an habitual nature may lead to ‘a pre-

: occupation with diet and bodily di-ensions *as ueekiy nileage increases
. manifest by abnormal eating atti tudes and & distorted body image.

-

.
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Habitual exercise also leads to the development of endocrine disordérs

?/ﬁale runner equfvaient to those found 1n lﬂ“—iﬁd—ftﬂ’ié_ﬂi

pati ents.

Statistical [m thesis . |
@ Wy B R e s ek

L L LT
"1, = university rmners (cﬂqarativé)a
M- 70 -ﬂes plus/week club runners
My = 40-69 wiles/wesk club runners

My = 20-39 miles/week club runners

"5 = non-exerci';ing ccntr?lc R S e

LS S TE L B |

»Hl": "l o Hz g H3fn
: University runners are negrouped according to urileage 1nto one of
other ‘three categories\ |

(c) 70 . T "3 :
"1 "1 rht "3 o e
'jdl--- 40 urlles plus/-eek runners "
My = 20-39 wiles/week
H3 = non-exercising controls -
A \\ \\J
‘A Definit‘lon of Tens . |
1. Anorexia Nervosa (All) ; e

AN is a disorder pr‘i-ari‘ly affecting young mn although the
incidence in the -ale is increasing. It is characterized by narked se]f-
1nduced weight loss, a distort:ed body 1mage, an aversion to food and a '



nelentless pursuit of thinness. AN pat‘lents are often hyperactive and
1

—wﬁl—deny—threxistemr of any {1iness—even—i n%he—faee—of—seeere
" e-aciatlon (Bruch, 1978). | |
The onset of the disorder usually occur's durlng the teenage period
' at adolescence although it may. -anlfest itself in persons as old as 40"
'years of age The prevalence 1n white women aromd puberty in Hestern
comtrles may be. as high as one ln two hundred (Schtabe. 1981) with a ,
ratio of betueen one in ten and one in twenty males to fe-ales (Bruch
A.1973) Anorexla nervosa has been descrihed as a 'relentless pursult of
thinness' (Bruch, 1983), - 'Almst 1nvar‘lably a state of weight phobia
(Crisp, 1970) and ‘A norbid fear of being fat' (Russell 1970).

2 Bulilda Hervosa ST o / e

fBul'Inia is a condition 1n which young women in part‘lcular engage

in gorge-vomit behavidur. Lil{e AN, the patlent has a desire fon th‘lnness g
' but unable to control the: need for oral grat'lﬁcation caloric ahsorp- |
tion is arrested V‘la self—induced va'lting.. ‘

3. M
B
Horaones a‘re subs tances secneted by endocrine glands (hypothalalus,

pituitary, tl\yroid testes, ovaries and adrenal cortex and medul la).
.They are released 1nto the extracellular spaces surrowd‘lng the gland
cells and are absorbed 'lnto the blood and carried to all parts of the
body Each. spec'lﬁc honnne hes part*lcular target t'lssues on which it
| a{cts and has a particular effect. : '
’(a) Testosterone

»This is a steroid hormone secreted nostly by the interst‘ltial cells -
of the testes (95%) and to a lesser extent by the adrenal glands (51)
'It functions‘to produce tne secondary sex characte_r'lstic_s of che :nale

v,

Y



‘via its androgenic action and may 'be-,related_ toipotenc_y. “The anabolic

action.of the hormone is important in stimulating protein synthesis
through the activati‘on'o"'f cyclic NP, | |
(b) Protein. Binding of Testosterone L ‘

: Testosterone ci(rculates in blood partial ly bound to proteins with

'-,_only a suall fraction free. The largest portion (appmxinate’ly 602) is

'bound to sex hormone binding globulin (sH86), with the najority of the

reaainder attached to albt-in ‘The SIBG has a high affinity. lou volme_

: binding to testosterone while albllin has a low affinity. high volume .
frelationship Protein binding mdifies the- biological availability of
| tesmsterone so that SHBG bound- testosterone is not bioavailable. ” Free’
testosterone is availahle to cells and it reaains open to discussion
whether albulin bi‘)md testosterone is available. _

: '(c) Follicle Stilulatingilorglg (FSH{ and Luteinising Homone jui[

Both hormones are regulators of gonadal function\and are therefore

gonadotropins. LK regulates androgen production fnom the interstitial '

N oe\lls. ' The androgn is used peripherally as described above oand with
'FSH is involved in the production and naturation of sperus with the .

' se-enifemus tuhules 1In uo-en LH also regulates androgen production as

) precursors for estrogen production and for secretion into the general

“ circulation.» LH is also required forpvulation and the conversion of :

| "the ovulatory follicle into. the corpus luteun . v L

(d) Cortisol | K

Cortisol is a glucocorticoid secreted by the adrenal cortex and also :

j__one of the steroid homone grom Secretion of cortisol is contnolled
) almst entirely by adrenocorticotropic hormne (ACTH) secreted by the
‘_ vanterior pituitary gland ACTH also called corticotropin also enhances
, the production of adrenal androgens. ACTH secretion is controlled by



corticotropin releasing hormone '(CRH). It is secreted into thepriuary

plexus of -the hypophysical portal system in the mdian eminence of the

hypothala-is and then carried to the anterior pituitary gland where it
v induces ACTH. secretion Cortisol is an imortant factor in carbohydrate
.‘.'vand fat mtabolisn as uell as being a stress related homone and anti— -
‘infla-atoryagent o o o - | B
*‘ Effects of Cortisol on Carbohydrate lhtabolisn

| Cortisol (and other glucocorticoids) stimulate gluconeogenesis by
the liver as nuch as six to tenfold Cortisol incneases the transport
 of amino acids from the extracellular fluids into the Tiver cells,
ﬂincreasing the availability of anino acids to cells -for conversion to |
‘glucose. Enzyms required to convert a-ino acids’ into glucose are \
dinCreased in the liver cel"is, an effect mdiated by cortisol. Cortisol _.
'also mbilizes amino acids from the extrahepatic tissues and as. a |
nesult ‘more amino acids are available in plasna to enter into the
gluconeogenesis process of the liver. Increased gluconeogenesis
"incneases the glucogen in the liver mlls | ' S
Cortisol also causes a umhrate decrease in the rate of glucose o
utilization by the cells. The cause for this chease is mknown but
it ulay be that glucocorticoids thpress the oxidation of NADH. NADH must
“ be oxidized to allou glycolysis. o o o | R
Glucocorticoids are also known to slightl}'apress glucose transport
“into the cells. o | . | ’
Effe:c’?._s of Cortisol on Protein and Fat ktabolism .
A principle effect of cortisol on the mtabolic systeus ts reduction

-~ of protein stores in most body cells except the liver l”his is caused
by tbcreased protein synthesis and increase«&catabolism of protein o

'already in the cells.‘ Liver proteins are enhanced and plasma pnoteins



.4 | | e
produced by the liver are enhanced. This effect is probably cafus-ed

both by the ability of cortisol to enhance'anino acid transport into

10

liver cells and by enhancennt of the 1i ver enzyles required for protein

: sy_nthesis. Hhile transport of amino acids 1nto extrahepatic cells is

reduoed' catabolism of proteins in the cells continues to release a-ino

acids fron the already existing proteins ‘and these diffuse out of the

‘ '_cells to increase the plasma amino acid concentratim Cortisol is thus

' said to mobilize amino acids from the tissues o S r

Cortisol also acts to ‘promote mbilizatim of fatty acids (FFA)

,from adipose tissue but only to a saall extent.v This increase in FFA

.1n the plasm does ha-ever, increase their utilization for energy
’Cortiso'l also moderately enhanoes the oxidation of fatty acids in the
:'cells as ‘well. The fat mbilizing effect of cortisol is an iwortant

}' factor for long-tem anservation of body gluoose and glycogen

| - Persons with excess cortisol secretion frequently develop a

' 'peculiar type of" obesity with excess deposition of fat. in the chest and

head regions of the body This obesity appears to result from excess
. stimlation of food intake SO . that fat is generated in tissue faster

-than it can be mobilized in the mdy

chtion of Cortisol in Stress

| Almst any type of stress uhether physical or neurogenic will '
’cause an immediate and marked rise in ACTH. This is- followed by a_ '
_greatly increased adrenocortical secretion of cortisol The \(alue of 2

. a raised cortisol level in times of stress is clear Houever, raised

» “cortisol levels ane associated with increased protein and fat unbiliza- .
. 'tion and utilization and therefore ef benefit to the. body in tenns of |

,energy supply-~-- L

Lo o
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Antiinﬂ amnatory EffeCts of Corti sol

Nhen ‘the body experiences trauma such as. tissue damage cortisol

is released whicn_ha‘s—a‘n"effec —of bl‘ocking—earl)r stages—of—the : )

\ . 7/
inflaumatioh process If inflammation has already begun, - it causes

rapid resolution of the inflamation and 1ncreased rapidity - of healing

(e) Th roxine (T4) T«' doth"ronfne 'Tq) Thyrmd Stimulating Hormone
andReverse—;r“»-‘., , o

_ T4 is secreted frun the thyroid gland in response to thyroid
stimulating homone from the anterior pituitary gland T3 is mostly
produced by peripheral de—iodination of the T4, TSH controls the. secre-‘
tion of hormones from the thyrmd gland by causmg the ‘amount of cyclic
AH’ within the thyroid cells to increase TSH secretion itself is

controlled by thyrotropin releasing factor (TRF) released from the '

z

hypothalamus As. blood concentrati ons of thyroid honnones (T3, 4)

| ) 1ncrease the secretion of TSH and TRF are reduced by a negative feedback

~ mechanism. T3 and T4 act’ to increase the rate at which energy is

i released from carbohydrates and the rate at which proteins are synthesued
-in body cells Peripheral T - to T3 conversion is reduced with caloric
and protein malnutrition when T4 is converted to the physwldogically
- mactive stereoisouer reverse T3 (rT‘)"u- ﬁ\ S '

e Body I -

Body image is. defined by Schilder (1935) as,

. \\‘/ P

The picture of our oun body which we form -
-in our minds. That is to say, the way ‘in
.+ which the body appears tE ourselves.
The body 1mage may be thought of as the indivi dual s perception of
N\
his or her body in relation to the individual concept of 1deal body fonn

Body image was neasured by an- Image Dramng progectmn method

. (Askevold 1975) and was expressed as a Body l“mage Perception Index (BPI)

N
L o I
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as defined by the following: formula:

_ Perceivgd Size 100
BPI = Real Size X 7

- Scores of over one hundred‘were indicated as an overestimation of

' body size and less than -one hundred as’ underestimation of body size.

The test comprised measures of shoulder, waist and hip width and prov1ded
a composite mean for ali scores,

5. Eating Attitudes.

‘ Eating attitudes were evaluated by the Eating Attitude Test
.(Garner, and Garfinke'l, 1979). Abnormal eating att1tudes were defined as
E scores of 30 plus‘\\bn the test. '

6. Habituaf Running

Sn . :
Habitua] runnmg was def1 ned according to a mﬂeage of at least

3 \:\

20 mﬂes ‘per week, accumu]ated over 5 or more runs.

7. Personahtz
Personahty was measured by the Jackson Personahty Inventory

Personahty was described in terms of 16 sub-scales.

8. Negative Addiction _
' Negati ve addiction is the process by which running becomes a
dom1nant an encompassmg inﬂuence in the life- of the runner. Interna]

f 'feelings of weﬂ being and se]f—mghteousness donnnate external issues.

such as. the marnage, famﬂy and occupation The addi ction process may '_ ';"

be consi cbred conplete when a runner continues to run even against :

medical advice‘ (Morgan , .1979).

Limitations and Dehmitations of the Study

Delimi tations =

8 1. Male runners covered between 20 and 70 plus rmles per week

B



2. Runners were divided into 4 groups according to the following
| criteria:. | .
(a) University (competitive runners),
(b) 70.p1us miies per‘week, |
(d) 40-69 miies per week , and
(d) 26—39 miles per week.
3. Each group was comprised of 20 runners.
4. A contro] group of 20 non-exerc1s1ng ma]es were se1ected ‘The
0 cr1ter1on for se]ect1on was ]ack of . 1nterest and of part1c1pat1on
in phys1ca1_act1v1t1es, 7
5. The study wasﬂex-post facto in nature and was desmgned to'examine
‘group d1fferences in body 1mage eat1ng attltudes and hormone levels
and to ascertain the. degree to which the dependent var1ab1es were

reAated (correlated) S d_ T e

Limitations
..1. The study was ex-post‘facto (corre]ationa]) and descriptive, there-
foré a.cause/effeét'relatiqnship could not be estab]ished»beyond a
_-tentat1ve degree N Y | \
'gg; .SubJects ‘self se]ected‘ 1nto groups There was no random assignment
. of subJects to group or treatment. | |
| 3.. Dependent var1ab1es were. measured aftergghe fact. -
4, The study was 11m1ted to ane sex and may therefore on]y be generaln;
zed to males _' . | | .
5. The poss1b111ty of attr1t1on between test booklng date and the test
"dateu This decreased the re11ab11ty and va11d1ty of test measures
' and: correl ations. ' | ‘ ’ |

6. The base rate of Anorexia nervosa in the popu]ation was unknown.



7. The_study rested on the assumption of habitual running being partly

14
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-

due to a general desire to "get.in shape" or more specifically, to

lose we1ght

8. 'The study. relled 1n part on information obta1ned by quest1onna1res

f}"'.vwh1ch were 11m1ted in their value to research in the fcilowing ways:

(i) Misinterpretation of quest1ons, ‘
(ii) Failure of subJects to answer true/fa]se quest1ons with
1ntegr1ty,
(iii)h The fatigue effect of long questionnaires, and
(iv) - .The denial aspépt of the i]]he5§; Anorexia nervosa.
O If funners_didthave true AN tendencies they may We]T have

adopted a defensive attitude in questions relating to self-

" esteem, confidence, anxiety and eating attitudes..

The Dependent and Independent Variables

. ‘Independent Var1ab1es

b
Runn1ng and mileage per week const1tuted the indepencgent var1ab1e

This var1ab1e.was d1v]ded into 4 groups,_namely."

| Xi = ‘univéfsity/tompeti;ive runners
XZ = 70 mi]es(ueek piﬁs‘runners |

Xy = 40-69 miles/week -
Xy = 20-39 miles/week - -

analysis to as;ertain the degree to which mi]eage'uas a sjgnificant 

factor in body_imagé, personality,'eatjng’attitu@es and hprmone levels.

N

Deﬁendenf Variables

The dependent vériab]es were:

(a) Eating Attitude‘Scorés,”

v

The variables xi, X5 ahd‘-x3 Qere'amalgamatéd via fgo stages during



kb) Body Image Percégiion Index,

15

(c) The Persona]ity‘Profi1e, and I
(d) Hormone Levels at Rest.

The above variables are described'in the methodology section.



CHAPTER II

A REVIEW OF LITERATURE

PART I

Anorexia Nervosa: History, Symptomology and Endocrine
Dysfunctions In Male and Female l\no_rexia Nervosa

i
i

~Ahorex1'a nervosa (AN‘) 1;s a complex psyc’hosomatic disbrder with
secondary phys1o]og1ca1 and endocrme complications. It is on]’ywl recently, -
however, that clear distinctions have been made between pr1mary hypo- .
thalamlc d1sorders and Anorex'ta nervosa and its attendant secondary
endocr1ne‘d1sorders‘. In the following di scussion the author will, by'

way of introduction to the concept of Anorexia nervosa tendencies in

habitual runners, djscussf theories of the genesis o'f :tﬁ‘é ‘AN’dfsorder..

Anorexfa‘nervosa‘ is primari Ty ‘a disorder affect'ingA yolung mn,
) although 1ts occurrence in the male popu’lat'lon is 1ncreas1ng (Bruch
- 1973; Hogan, Huerta and Lucas, 1974) It is character'lzed by a varlety
of psycho]og'lcal abnorma'|1t1es such as a di storted body image, bizarre
'. v eatmg att1tudes and behakurs a dema] of 1]1ness and secondary '
‘physw'loglca]-dysfunctlons mani fest by severe cachex1a ‘and endocmne |
_disorders It has been def1ned as "a relent]e\ss pursu1t of thinness"
\ (Bruch 1973) and’ "a cond1t1on whene the subject starves herself htera]]y |
to death" (Bruch 1978) Cr1sp (1970) calls 1t "almost 1nvar1ab]y a
, state of we1ght phobia®, and Russell (1970), "a morb'ld fear of be1rig
fat". The prognosis for the pat1ent is poor and patlents may be cured
temporan ly on'ly to revert back to -anorexic behav1our (Da]‘ly, 1969) and
‘some may even die. Dany (1969) considers a 10-15% nm'tahty rate as

realistic a]though it may be as h1gh as 50%. Harren and Vand-w1e1e L

16
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(1973) report the death of 3 subjects ‘out of 42 in their study (7. 1%).

A-brief-examination of the_historical deveJopment of theorJes

relating to the causes of AN shows that the T1terature has come full
c1rc1e, that is to say early psychoTog1caT theor1es, Tater rep]aced
by organ1c theor1es of or1g1n, have now once aga1n ga1ned acceptance
The disease was f1rst descr1bed by Richard Morton (1689) who
~"‘ce.rmed it a nervous consumpt10n. Later, w1111am Gull (1874) coined the‘
‘phrase "Anorexia nervosa" at about the same time as Laségue PParis,
‘ 1873) co1ned the term "Anorex1a Hyster1que“, to describe the hyster1can
_avers1on to food. , The early recogn1t1on of a pr1mar11y psycho]og1ca1
vd1sorder was overshadowed by Morr1s Simmonds (1914) who attr1butes
fthe d1sorder to a hypotha]amlc p1tu1tary 1es1on The notion of organic,!
' rather than psycho]og1cal origin, pers1sted unt11 around the Tate 1930 S .
when the work of those such as Farquaharson and Hyland (1938) R1chardson

(1939) and McCuTTagh and Tupper (1940) rev1ved the theory of a pr1mary

' - psycho]og1ca1 d1sorder The work ‘of the above-ment1oned authors made ’

a distinction between true pr1mary AN and hypotha]am1c-p1tu1tary ‘
'(organ1c) d1sorders 1n that AN was assoc1ated with severe we1ght loss -
5through food av01dance w1th a paradox1ca11y h1gh state’ of hyperact1v1ty
“while. hypothaTam1c p1tu1tary dlsorders w1th a structuraT pathoTogy werey
accompan1ed by a Tess severe we1ght loss and a high degree of Tass1tude.f;'”
| Smce 1960 much work has been done to dlffere tlate between ‘True

‘or 'Pr1mary Anorex1a nervosa assoc1ated Hlth a reTent]ess pursu1t of
li_th1nness food avers1on and a d1storted body 1mage from other d1sorders
’bresu1t1ng in- secondary or atyp1ca1 AN caused by organ1c and other 'y
}_psycholog1ca1 d1sorders such as Sch1zophren1a and chronlc depresS1on,
,ﬁ ’of a temporary nature (Bruch 1973) S t . | '

,‘,
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" A New Psycho-Sociological Approach

Anorexia-nervosa was— rarelymdlagnosed forty years_ago _yet todav
the apparent 1nc1dence of the d1sease 1s 1ncrea51ng (Schwabe, 1981)
The preva]ence may be ;s h1gh as one per’ two hundred women with a
| cultural and psycho]ogica] bas1s (Shainess, 1979) _ |
On the 1ncreas1ng 1nc1dence of the disease, Bruch (1978), observes,
W " One might speak of an epidem1c illness ' ‘
only there is no contagious agent, the ,
spread must be attributed to psycho-‘ T
soc1a1 factors (p. 8).. | |
Soc1ety no longer values obes1ty as a sign of. opu]ence, s]1mness
is a new va1ue in soc1ety Contemporary cultural att1tudes prov1de
- str1ct 11m1tat1ons ‘of acceptab]e body - fatness in young women (Ingram, '
1968) and Bruch (1978) attr1butes the. d1sease, in part to the tremendous .
1 emphas1s that soc1ety p]aces on slimness. She also observes that the o
| i'med1a, part1cu1ar1y telev1sion, 1ns1sts pers1stent1y that “one can be
1oved and respected on]y when s]ender" (p. 8). -
» Assoc1ated with the new: cu]tural awareness of s]1mness is an ever-f
lfgrow1ng diet 1ndustry w1th as many d1etary fads. It has been observed
that c1a1ms assoc1ated w1th products designed to 1nduce we1ght loss,

-f}range from ser1ous well-documented sc1ent1fﬁc stud1es to unscrupulous _*“

i‘pub11c1ty stunts (Bruch 1973 p 309)

Anorexia‘Nervosa In the Male | | L

b ‘Anorexia nervosa is- Iess common 1n the male than in the female.'f
Bruch (1973) est1mates the male/female ratio as betueen one in ten to
one.tn _ \ty and Ushakov (1970) cons1ders one in f1ve to be a more
jrealistic f1gure. Th1s latter v1ew may be correct 51nce the med1ca1
'1profess1on has been re]uctant to make the diagn051s 1n males. (Hay and

Leonard, 1979 Bruch 1973, Hwan, Huerta and Lucas, 1973) T o
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Cessation of menstruation or failure of the\enset of menses is an

innediately recognizable disorder which aids the diagnosis of AN in

"young girls and post puberta] women. This factor has been inc]uded
as one of the diagnostic criteria of AN and -has thus hampered diagnQSis
in ma]es by Virtue of e]iminating them- from the disorder by definition-
(Da]ly, 1969). Thus Cobb (1943), Nemiah (1950) SeIVini (1965), Kidd
and Nood (1966) and PaIOZZi (1971) deny the eXistence of the disorder
in the ma1e.' Palozzi (1971) calls AN-Tike tendencies in the ma]e,
"Pseudo-Anorexia nervosa

. However, it is now thought that the disease is more common in
males than was’ prev1ous]y recognized (Hay and Leonard, 1979 Crisp and
"Toms, 1972). Bruch (1971) observes that the maJor diagnostic prob]em
,fin relation to AN in ma]es is the same- as for females, in that ‘True'
| or 'Primary AN is often confused with what she terms 'Secondary or

: 'Atypical' AN

4, A Comparison of the Symptoms of AN in Ma]es and Fema]es

The symptoms of the disorder areiessentiaily the_same in the male‘

'and femaie (Bruch 1971) That is to say, a pursuit of thinness, food

. av0idance, distorted ‘body image, denial of il]ness and accompanied

o “_following discussion.

" frequent]y by a hyperkinetic state (Hay and Leonard, 1979 Beumont et
1.,,1972) The major. difference is that of the absence of amenorrhea

in-the'male. Some of the Signs and symptoms w111 be examined in the :

L . _ {/; . '
' Both ma]e and female anorexics engage in comp]ex ritualistic}

'behaViours limiting caloric intake Both male and femaie AN patients

~ develop an averSion to the intake of food (Bruch 1971)

| The hyperactive state of the patient with AN has been described



o )
as "goa]less activity to burn off calories" (Bruch, 1971 p -44). AN

‘patients often engage in a ritual of compulsive exercise in order to aid

we ght control (Hogan, Huerta and Lucas, 1972) a]though as Bruch (1971)
obServes this is often 1$nored as. a diagnostic cr1terlon S
A d1storted body image is an 1mportant 1nd1cant of the psychosomatlc

\' 1mba1ance of the anorex1c pat1ent Schilder (1935) prov1des a def1n1t1on

)

| of body 1mage. ‘
.. . the picture of our own body which

we form in our mind, that is to say, the
way in which the body appears to ourselves. ‘

o Ap- 1), | .
The AN patient typ1ca11y overest1mates the w1dth of h1slor her body -
"_when 1n fact they are in a ‘severely emac1ated cond1t1on Th1s has been
’1nterpreted as a manifestation'of the anorex1c s att1tude towards an
inner desire for thinness. (S]ade and Russe11 1973; Askevo]d 1977;
| Button, Franse11a and S]ade, 1977 Pierioot and Houben, 1978, Garner
'et al. ~1978) Many methods have been emp]oyed to assess the degree to

wh1ch the body 1mage 1s d1storted and these may be summar1zed by the

fo110w1ng
- [
CMEHD REFERENCE o
fi Draw-AbPerson festflAbu - o »h ' 'ni‘ o Machover (1947) i
Body-Image Boundary Score o - : R .F1sher and Cleve]and'(1958)
Questionnaire-Satisfaction with PR bF1sher (1964) | i
. Body Assessment = - o R
ﬂ‘AdJusting Body Dtstortlng N : }Taub‘and Orbach (1964)
Photograph | R
Tactlle S1ze-Est1mat1on Task _ I o ;_Shontz'(1969) o

Visual SizeeEst1mation Task . . - © " Reitman and Cleveland (1964)
o e T E S]ade and Russelj (1973) :
. Tactile Size EStimationjand ; IR e Askevold (19?@) ;'f
‘varojection (Profile Drawing) e ' . .
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The purpose of these methods is to -assess. an 1ndividual s perception

of his or her body Results are more commonly expressed as a Body

7

Perception Index (BPI) (Reitman and Cleveland 1964; Slade and Russell 1

1973) through'the,following formula: N
- _the _ ~_

. Perceived Size ;Qg_. | L .
BPIA‘- “TReal Size X T | : - o

A score of one hundred'plus is indicative of overestimation - nd lessjthan
~one hundred, underestimation | | J l | |
o : The degree to which AN patients overestimate their size varies‘and
this may reflect the severity or duration of the 1llness (Button,

| '“FransellaAand Slade, 1977). »Slade and Russellv(1973) found that

‘ "_anorexics overeStimated_their_body dimensionsrby between 28-59%,1Garner d'

V'et‘al;, l1976)‘12-27%vandeasper et al;,:(1979) 19-27%..'However;‘over-v
estimation,of,Pody size may‘not be specific to AN (Pierloot and" : '

’}Houben, 1978). Button Fransella and Slade (1977), for example, found

| that although AN patients in their study overestimated by between 2 and

d 23% normal 1ndividuals overestimated by 7 31% However, the over-

{

‘estimation of body 51ze may be . con51dered to be far more serious in those

. iln an emac1ated condition than for nbnnal individuals. Discrepencies in

»':the results of studies probably arise from the variety of. methods used o

"vin estimation of body dimensions. Most researchers have used Visual
perception type methods which do not involve actual proJection of the e

-body 1mage. The need for bodily involvement in proaecting the body image

':'1s assessed by Hitkin (1965) "-who observes that direct bodily 1nvolvement

_.,Ax.‘

: in an assessment of body image requires few inferences than are necessary
when the body 1mage s assessed from estimation-type methods and conversa-

‘tion or questionnaires about the body.

.



Little; however, has been done with regard to body image assessment

in the male anorexic This situation eXists'for the‘same reason-that K

few. males are diagnosed as anorexic; that 1s to say, that until very

recently the medical profession has been reluctant. to acknowledge true

._male AN:

Endocrine Dysfunctions Assoc1ated with Anorexia Nervosa .

To this point ‘the foregoing discussion has dealt with the psycho-"
logical aspects of AN However, endocrine disorders are important for
A the diagnosis of the disease, panticularly in. relation to amenorrhea
| in women. Amenorrhea and the endocrine mechanisms associated to this.
: dysfunction may thus be examined ‘ .}9' S ' o'

Secondary amenorrhea is-a conmon feature of AN (Garfinkel and
: Garner, 1982), while primary amenorrhea is much Tess common " occurring’
in only 4% of AN patients (Garfinkel Moldofsky and Garner, 1980)

. The pathophySiological basis of amenorrhea is unclear Since both
weight and emotional stress may be 1nvolved According to Fries. (1977)
and Hurd et al (1977) the onset of secondary amenorrhea occurs in 70%
of cases after weight loss has occurred while Fries (1977) observed

amenorrhea in 24% of cases prior to weight loss In contrast to this,

Bass (1947) noted that emotional‘stress was an important contributory B l';“ -

| . )
factor since 60% of women in a concentration camp ceased menstruation ?

' prior to starvation Garner and Garfinkel (1982) reviewed the literature_>
and concluded that weight loss was the most important factor Loss\of '
body fat. is related-to overall weight losss and the. concept of a critical“' S
’ percentage of body fat being necessary for the onset and maintenance of |
the menses has been con51dered (Frisch 1977)

It lS unclear exactly what causes amenorrhea, although it is. most

N B



. 1ikely a combination of weight loss, decreased'body.fat, caloric
1mbalance, dietary def‘icits and emotional stress. Garfinkel and Gamer

L]

23

——-—(1982)~thus—conclude that—a minimum—fat—level—as a— necessarv be-

1nsufficient condition for the onset and maintenance of nonnal menses

LH and FSH Levels o : E : . . ,

3

LH Wnd FSH. levels are reduced in AN patients (Boyar, 1974, 1978,
<Kalucy and’ Crisp, 1976 Broun et al 1977) It has also bee noted )
that LH levels are more markedly reduced than FSH levels (Harren'and -
,Vand Hiele,>1973) The 24 hour secretory patterns of LH and FSH have

" been found to resemble those found in pre- to mid-pubertal girls

(Katz et al. 1976) Both LH and FSH levels return to normal on refeed- "

ing (Boyar and Katz et al » 1974). Hypopituitary function is not

z_con51dered as primary to. AN in that LH and FSH responses to LuteiniZing‘bi,"'

fHormone Releasing Hormone (LHRH) in provocative tests, although reduced .

- do ogcur (Nillius and Hide, 1972; Hecklenberg et al., 1974 Garfinkel

- and Garner, 1982) This reflects inhibition of Gonadotrophic relea51ng‘."

'hormone release at the- hypothalamus and results 1n cessation of cyclic o

' ovarian function.a Harren et al. (1973) thus postulate the presence of

;5a primary hypothalamic lesion in AN.- o

(-\

.tGrowth Hormone | . o .
Resting levels of grouth hormone (GH) are e]evated in AN patients
"__(Brown et al 1977 Garfinkel et al. }975) and it is suggested that

- the elevated GH levels are related to decreased caloric 1ntake l '
"(Garfinkel et al s 1975) Diseases related to caloric and protein o
‘starvation are typically associated w1th raised GH levels (Pimstone; i

, Becker and Kernoff 1973)
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Pitui tary Thyno1 d Funct1 on.

Thyrox‘ine (T ) levels are in the nonnal range (Brown et al., 1977;

.'Boyar et al. 1977) or at the lower end of the norma] range (Hurd et
a] / '1977). Others have found 1ower than normal values (ngstone '
and Boss 1979) Serum Tr1odothyronine (T ) leve]s have genera]]y been .,..‘_‘
| " found to be reduced in AN (Mosthang et al. 1975 Hurd et al , 1977,
. ;M'lyai, 1975) and th1s decnease has been assoc1ated mth a correspondmg"
| | increase in the inactive stereoisoner, reverse . T (rT3) (Burman et a] |
' 1977) High rT3 Tevels in AN. are s1mﬂar to f1nd1ngs in people suffer-
:_'1ng from wastmg diseases assoc'iated with. calonc deprivation (Vagenalus,
- 19775 Chopra and Sm1th 1975 Boyar et al. . 1977) and carbohydrate
"restnctlon (Spauldmg et al 1976) Such changes‘ are normahzed by "
_ refeeding and subsequent we1ght gain (Isaacs et al. s 1978, Hakehng et
oal. 1979) _
| Basa] thyroid stimu]atmg hormone (TSH) ]eve]s appear to be normal
: 1n pat!ents suffermg from AN (Beunont et al., 1976 Brown et al 1977).:}
a]though both 1ncreased (Aro, Lanberg and Pelkonen 1975) and decreased ,
) ) (Hurd et al. 1977) Ievels have been reported Smce TSH 1eve]s are .
”’T'nonna1 it is unhkely that thyrmd changes are due to. Pmmary Thyrmd |
> faﬂure (Garﬁnkel and Garner, 1982) TSH res;\onses to thymtrop‘in ’
" re]easmg hromone (TRH) are normal a‘lthough delayed (Beunont et al.
: 1976) TSH responses to TRH return to normal on refeedmg (Vlgersky, o
19725 Leslie et a1.,_197s) "’l“A B
o In conclusmn Garfinke] and Garner (1982) note that p1tu1tary
o function is mtact in AN’ and that changes in the hypotha]amc p1tu1tary-", L

R "thyrmd axis are 11ke1y to. occur as an adaptat{jon to chromc xﬂness and

o ,starvatwn , . : _ _ . :



Pi tu1 tar)L Q\drenocort‘l cotropm c Hormone)-Adrena] Funct1 on

‘Elevated. 1evels -of p]asma cort1so] are found 1n AN (A]varez, 1972,

' :Brown et al. . 197]) and the diurnal var1at1ons of cort1sol are f1attened~

'_'(Garﬁnke] et al , 1975) Othe‘rs havereport_ed ,normal ]evels in AN
. pat1ents (V1gersky, 1977) , B _‘ : . ‘c_ '
The mechamsm of e]evated cort1sol 1evels is related to T3 defi-
| \ciency Reduced T3 Tevels resu]t in e]evated cort1sol 'Ieve]s because
-"of decreased clearance (Boyar et a].. 977) Admnistration of T3

results 1n mcreased cortisol c]earance and 1evels return to norma1

: o Pro]act'in Levels

Prolactm 1evels and response 1}0 provocatwe testmg are both
_.nonnal 1n AN (Beumont et al., 1974 Isaacs et al., 1980; Garﬁnkel vand .
o Garner. 1982) The 1atter authors conc'lude that 1nqreased prolactm is

'-_.not respons1 b]e for secondary amenorrhea 1n AN patlents

” Testosterone Leve1s L=

_ Reduced ur1nary testosterone (T) 1evels have been found in ma]e AN
':.pat1ents (Beumont, 1970, 1972; Davidson, 1976 Frankel and. Jenkms, 1975;
. v.Garﬁnkel et al 1975 Ismaﬂ and Harkness, 1967) whﬂe serum and ' -
'urinary output 1n femaies are norma1 (Casper et aI 1979) or e1evated
" :(Baranowska and Zghczymsh, 1979) Abnonna’hhes in T 1evels are
B '.'nonnahzed on refeedmg (Buvat et a1 1983 Beumont et a1 1970 1972)-,‘
“In. suunary, endocrme dysfunctwns in AN appear to- relate to weTght'""

loss and d1sturbances 1n the hypotha]am'ic p1tu1tary gonada] pi tu1tary

o adren&] p1 tu1tary thyrmd axes and gonadotropmc hormone re]ease ’ L |




~ Summary of Horgrone Feedback Systems
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Garfinkel and Garrier (1982) conclude that there is considerable

ev1dence to suggest the presence of hypotha]am1c d1sturbances in patlents

w1th‘AN. The endocrine dysfunct1ons occur through a var1ety of mechan- .

isms -and are general]y reversible.

_ Endocr1ne Studies and Ma1e Anorex1a Nervosa

Re]at1uhhy 11tt1e research has . been carried out on endocr1ne
d1sorders in male pat1ents, that which has been done concentrat1ng
pr1mar11y on the gonadotroph1n and adrena] honmones, that is to- say
testosterone LH FSH and cort1so] Ma]es do not exh1b1t u]trad1an

var1at1ons in gonadotroph1n 1evels although: c1rchora] patterns do occur.

" The 1ack of a menstrua] cycle makes it 1mposs1b1e to use th1s as a d1ag-

o nost1c cr1ter1on (Beumont, Bearduood and Russe]\ 1972). An equ1va]ent ‘

' amenorrhea in the female ‘ -".?t~“

’_anorex1é ma]es Isma11 and Harkness (1966) found va]ues of 6.2 to 31. 2

dysﬁunctlon 1n the ma]e may be 1mpa1red test1cu1ar funct1on and

testosterone product1on Beumont (1972) observes that the 1ack of potency

.and sexual 1nterest 1n AN ma]es m1ght be the equ1va1ent in the ma]e to

ROl

Ur1nary output ot testosterone per. 24 hours appears to be abnorma]\1n

A

'ug/24 hours 1n anorex1c pat1ents compared to 60-130 ug/24 hours in norma]

fpat1ents Dav1dson (1976); who reported Tow 1eve]s of FSH LH and a ]ow

.:-24 hour ur1nary testosterone output in a case report of a serv1ceman

.‘2?

;‘;f._ w1th AN and two stud1es by Beumont (1970 1972) in 6 anorex1c ma]es,

T found va]ues of 4.1 to.11.2 ug/24 hours and a mean of 8. 0 ug/24 h°“r5’yd

respect1ve1y Both stud1es demonstrated that LH and FSH 1evels were

) low in. ma]e anorex1cs Other stud1es have examined serum testosterone

1eve]s Franke] and Jenk1ns (1975) found serum 1evels of 90 ng/d]

v compared to a norma] range of 300 900 ng/d] and Garf1nke1 et al. (1975)4_

27



found 1eve]s.of 76 ng/dl in their study GH and cortisol were preported
to be above normal 1evels in both. stud1es R

Th1s s1tuat1on 1s a contrast to the ra1sed p]asma testosterone
hlevels found in females (Baranowska and Zgliczyniski, 1979) but is
cons1stent w1th reduced testosterone 1eve1s found in starvation (Gi]]man
. and G111man, 1951 Zub1ran and Gomez-Mont 1952) _

Refeed1ng of AN patients raises testosterone ]eve]s but not to
‘normal lTevels - (Beumont et al., 1970, 1972) Garf1nke1>et al. (1975)
found an 1ncrease from 76 ng/d] to 100 ng/d] and Franke] and Jenk1ns
(1975) found an ‘increase from 90 ng/d] to 470 ng/d] after refeed1ng
| The mechan1sms of endocr1ne»dysfunct1ons in the male are unclear.
However, the'trend towards normal testosterone LH and FSH51eveis on

.refeed1ng suggests that the reduced we1ght is. an 1mportant factor wh1]e

'the fa11ure of hormone 1evels to norma]1ze comp]ete]y m1ght 1nd1cate a

:pr1mary hypotha]am1ckd1sorder. 'Erankel and Jenkins (1975) and Garfjnkel
-get'a1, (197&);consider}the possibi]ity of a.hypotha]amic{dysfunotion_‘

} se}eondar_'y to the prob]em' o__lf'ca']or‘ic deprivation and weight lyoss.'.~ Lo‘w‘
. LH ]eve1suare:moSt1]fkeTy the cause of'impaired testosterone?prodUCtion

"in'the'anorexfc male. It wou]d seem therefore that’ we1ght loss and/or'

percentage body fat re]ated ‘to hypotha]amIc-p1tu1tary, p1tu1tary- '

"_;thyro1d p1tu1tary gonada] ax1a1 ma]funct1ons are 1mportant in both male

o and fema]e AN The 111ness 1n “the- male c]ose]y resembles that in the

fema1e, a]though the -exact mechan1sm by wh1ch ue1ght loss and endocr1ne

d1sorders are 11nked are unclear

28
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PART 2

The Growth of the Running Phenomenon

Since 1970 there has been a growth of pub11c awareness in relation

to hea]th d1sease and phys1ca1 fitness. The 1ncrease in card1ovascu]ar -

" disease as a result of sedentary occupat1ons and excess1ve ca]or1c

' ‘.1ntake has resu]ted 1n a rap1d1y grow1ng diet and exercise 1ndustry

Ome of the avenues of exerc1se chosen by m1111ons of peop]e wor]d-

wide'1s running. The benef1ts of runn1ng may be exam1ned

"The Benef1ts of Runn14g
The benef1ts of runn1ng, both phys1olog1ca1 and psycho]og1ca1, are

well documented A running program resu]ts in 1mprovements in the :
: card1ovascu1ar system, 1mprovement 1n muscle tone a lower1ng of rest1ng
heart rate, a red&%tlon in b]ood pressure and jncreased V02max (Matthews
and Fox, 1976 F1xx 1977) Runn1ng aids we1ght contro1 by . 1ncreas1ng
*h“the basa] metabo]1c rate: (Matthews and Fox, 1976) and may be adopted
as a method of stress management and as a. treatment for- depress1on

(B]ue, 1979 Gr1est 1979 Gr1est et a] 1978)

" Much research has been done w1th regard to the psycho]og1ca1 benef1ts

"of runn1ng Blumenthal-et a] (1982), us1ng a 10 week jogging" program
'_w1th a group of non-runners versus runners found that runners s1gn1f1—

’cantly 1owered fat1gue and tens1on scores on the Prof11e of Moods States

LsInventory-(POMS) and scored s1gn1f1cant1y Tower. anx1ety scores on the »
' b State Tré\t Anx1ety Inventory (STAI) Ismail and-Young (1973) report!
v;b1mproved emot1ona1 stab111ty 1n 1n1t1a11y unf1t men after 4 months

.of phys1ca1 cond1t1on1ng and Fo]k1ns andsLynch (1972) found s1gn1f1cant1y

"1ouer depress1on and anxiety scores, as measured by the Mult1p1e i ;k
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‘AdJect1ve Check Llst, 1n a group of schoo1 children after a sports

program (n‘ 75) compared to a group enro]]ed in archery and golf

courses'(n 62) ~ Morgan and Roberts (1970) however compared an adult

exerc1se group engaged in various exerc1se programs (n-= 85) to a non-'

- exercise group (n = 16) and found no s1gn1f1cant difference in depression -

* %tores as measured‘by the Zung Self-Rating Depression_Scale (1965) after
a“6 week training“period The-authors'conciudedvthat selt-report'tests~
d for norma]s were not sens1t1ve ‘to detect changes fo]]ow1ng exerc1se

vahey fa11ed to acknowle~ge the poss1b1]1ty of there be1ng no changes to

measure. . .f o R : '-- E : | o b

Other stud1es such as that carr1ed out by-Lion . (1978) on psych1atr1c )

patients showed s1gn1f1cant 1mprovements in psycholog1ca] we]l be1ng,

.but used too few subJects for stat1st1ca1 soundness wh11e Jorgensonf

and Jorgenson ’1979) conc]uded ‘that runn1ng was psycho]og1ca1]y benef1c1a1

"on the strengt of a poor return of quest1onna1res

| The popu] r press cont1nua11y extols the psycho]og1ca1 benef1ts of

: 'runn1ng (F1xx 1977 Cooper, 1968, Glasser, 1976) but S1nger (1975) in

an 1ntroduct1on to Myths and Truths in Spbrts Psycho]ogy apt]y notes that
Never have so many said so much

w1th so ]1tt]e research support 3

'Persona11ty Stud1es of Runners Hab1tua1 Runners and Marathon Runners -

Numerous stud1es have been d1rected at def1n1ng persona11ty proflles

""of 1ong d15tance runners. Hartung and Farge (1977) in a study of 47
runners between 40 and 60 years o]d found them to be s1gn1f1cant1y more B

1nte111gent, 1mag1nat1ve reserved se]f—suff1c1ent sober, shy and
.forthr1ght than the genera] popu]at1on a1though no. contro]s were used
~in the,study. Jette (1975) found- hab1tua1 exercisers to be more ser1ous

o and tough minded than non-exerc1sers and_Z]oty and-Burd1ck (1973) found‘
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‘1ong'distance runners to'be significantly brfghter. imaginativeiand o
‘forthr1ght than the nonn, again however, fa111ng to use contro]s.
Other stud1es have . ut111zed a pre- and post -test s1tuat1on to contro1
for the weaknesses of retrospect1ve studies. Isma11 and Traehtman e
(1975), Young and Isma11 (1976), Sharp and Re111y (1975) Bucco]a and
| Stone (1975) and Ismail and Young (1978) found s1gn1f1cant persona11ty
.dlfferences in re]at1on to pre- and post test anx1ety, emot1ona1
:v;stab1]1ty and_extrover51on between;runners and_non runners.
Persona11ty Stud1es on Marathon Runners

; t
Many devoted hab1tua1 runners eventua]]y turn to marathon runn1ng

P as a compet1t1Ye outlet for the1r tra1n1ng Stud1es on the persona11ty

of the marathoner are few and those who have stud1ed th1s group cons1der
‘them to be a un1que group w1th a un1que psycho]og1ca1 prof11e (Morgan
'::T'and Cost1]1 1972). f'fi \‘i 'Q-" S '.;' ‘.""‘ o L o~

| Morgan (1968 1974) found marathon and ]ong d1stance runners to'be ;1:~"w

| ‘.s1gn1f1cant1y more 1ntroverted than other athletes However, th1s
"‘observat1on was- not supported by Morganzand Cost1]1 (1972) who, 1n a : :
study‘\?'n1ne marathon runners fbund no s1gn1f1cant d1fferences 1n

' :1ntrovers1on ard extrovers1on from the normal popu1at1on as 1nd]cated by

| fthe Eysenck Persona11ty Inventory (EPI) and Para]le] Anx1ety battery
However, the marathon runners were s1gn1f1cant1y more. 1ntroverted than”"y'
other sports popu]at1ons In a study of 28 e11te marathoners and
}'d1stance runners Morgan and Pol1ock (1978) found very 11tt1e dev1at1on C‘
'ffrom norma] scores on a var1ety of persona11ty tests 1nc1ud1ng the EPI.

- A hypothESIS of h1gh 1ntrovers1on 1n marathon runners was not supported. ;].

A maJor prob]em in assessmg 1ntrovers1on and extroverswn is that

; such measures are assumed to be 1nd1cants purely of be1ng shy or outgo1ng;
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K sociab]e or lacklng 1h soc1a1 sk11ls C11tsome and Kostrubala (1978)

'used the Myers Briggs Type Ind1cator (MBTI) (Myers 1962) on 50 sub

o 3 hour marathoners to assess 1ntrovers1on and extrovers1on from a four-

sub-class perspect1ve name]y 1ntrovers1on versus extrovers1on sensing R
versus 1ntu1t1ve, th1nk1ng versus fee11ng and Judging versus perce1v1ng |
fFrequenc1es o¥ scores wene compared u51ng the Chi- Square stat1st1c and
"sign1f1cance was found between extroversion and 1ntrovers1on (X2 = 6 48

p < 0: 01) Th1rty-four of the marathoners had ‘scores ind1cat1ng 1ntro-
g‘vers1on (7'- 20.24 + 13 32;\wh11e 16 had scores 1ndicat1ng extroversion N

'(X 15 00 + 14. 53) <A S1m11ar study by §11tsome and Kostrubala (1978) '
‘“'jof 100 marathoners 1dent1f1ed 54 w1th an extrovers1on preference and '

- 46 with an 1ntrovers1on prefe ence The Chi—Square showed no s1gn1f1cant

] d1fference between 1ntrovers1oh and extrovers1on._'

"?Demograph1c Character1st1cs of Long Distance Runners and Marathoners

It has been found that 1ong d1stance runners. and marathon runners
_;:hare more 1nte111gent than ‘the pogblat1on mean, better educated than the tf:
‘ ;normal popu]at1on and the maJor1tL occupy profess1ona1 and wh1;e co]lar |
.'rCJobs (Gontang, C11tsome and Kostruba]a, 1978 C11tsome andékostruba]a,

‘1978, Hartung and- Farge 1977) However, {t should be sa1d that runners 1,
may we]] be a self—selected population in that white collar profess1onals_fi
".,work1ng in relat1vely sedentary occupat1ons are more 11ke1y to run after

A~7work than the. Jess 1ntelligent manua1 labourer who works 1n a phys1ca11y

//

\'demand1ng job. Those in profess1ona1 occupat1ons are a]so more 11ke1y

' ,to be able to afford expens1ve runn1ng appare1 and also to engage 1n

1‘other ‘fash1onable sports occupat1ons. Nevertheless the s1m1lar1ty
between runn1ng and AN that is revea]ed here 1s that AN fam11ies are

?ftyp1ca11y h1gh ach1evement or1ented fam111es w1th the parents often

SN
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work1ng 1n profess1onal occupatlons (Bruch 1973 1978) However. this,
N too might be a self-selected population in that wealthy famll1es would
Tnot have problems of food supply.l Ch1ldren from very poor fam1l1es

":fwould be less l1kely, it would seem, to deny food in the absence of

_suff1c1ency compared to those from wealthy familles who . starve 1n the

,presence of plenty

"’_P051t1ve Versus Negat1ve Add1ct1on in Runners -

_ : "Neurot1c Illness in . Fitness Fanatics? is the title of an’ art1cle
'afwr1tten by L1ttle (1981) linking habitual exercise to subsequent
e psychological 1llness The study took 3 years to complete and on the "7

' bas1s of hls observat1ons of fitness enthus1asts L1ttle concludes that

'-"any 1nJury or 1llness prevent1ng the malntenance of a regular exerc1se '

if_program could result in a severe mental cr1sis for the .exercise addict

He further concludes that the contemporary craze for Jogg1ng ra1ses |

T To authors such as Glasser (1976) habitual runn1ng 1s seen as - a _
5"Pos1tive Add1ct1on", the psychological Well-be1ng effect outwe1ghing -

serious 1nJur1ous factors Morgan (1979) however, observes that

: add1ct1on process to occur 1n four stages.i In1tially, runn1ng is pa1nful'
‘and there is a low enJoyment factor In the second stage, as’ cond1t1on- :
';1ng 1mproves and runn1ng becomes less pa1nful the enJoyment factor v

-

’ 1ncreases.' The th1rd stage 1nvolves 1ncreasing m1leage to reta1n the

f,euphor1a of runn1ng accompanied by the dom1nance of runn1ng over externalV";:.'”

g 1ssues such as the fam1ly and,j‘tatmbn The fulf1llment of 1nternal

‘l.l*serlous questions about the mental health 1mpl1cat1ons of th1s phenomenon.f;' :

'l_-add1ct1on to runnlng may well be negat1ve._ Morgan consxders the negatlvetz:.. -

. needs becomes more 1mportant than the above ment1oned 1ssue The f1nal B P

- stage is cons1dered as be1ng reached when the runner continues to run ,1f



even against medical advice Running is-likened to a wonder drug,.but,
as a. drug addict may overdose then s0 the runner may overdose on |

,running Morgan sums up his observations by saying that the exerc1se

l»._addict cannot live without daily running, experiences withdrawal symptoms‘,'~

. if deprived of exerCise and continues to run even against medical adVice

. He concludes that, "Running is a form of negative addiction in the case k

‘j-f:“f’of the hard core exercise addict" (p. 58)..

, Morgan and Little are, not alone in considering the dangers of
Aaddictive exerCise._ Bittker (1977) observes that the adoption of a
vregular exerCise program to replace the gluttony of sedentary liVing,
vbecomes an unending quest for greater distances and faster times He"

- says that “at this point our tragic flq!_emerges Our gluttqny may once

- _hagain conquer us" (pp 58-59) Hilloughby (1977) says that like a pack»'

'fof cigarettes, boxes for running shoes should carry. a government health'jf‘

_warning that running may be dangerous to mental health However, there B

J';lS a lack of empirical research in the area of exercise addiction

The purpose of this discussion is not to attack running but more to:

‘lnC1te ansawareness of the dangers of overindulgence. Nor is it a :-i

”':certainty that all runners will become addicted or present wi¢h neurotic

' ‘:illnesses assoc1ated to cessation of running Morgan considers 100 zlii.ff;?fj'
1“,miles a week as the addiction level but notes that 50 miles a week may | B
also be a sign of addiction. A weakness in Morgan s argument, however,:
h,is that he’ fails to differentiate between competitive and non-competitive
‘prunners two groups betweed which motivational factors may vary greatly

o Anorexia Nervosa and Athletes

Smith (1980) observes that the pressure on. young athletes to lose

S »iweight for certain sports is resulting in food averSion Simulating
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Anorexia nervosa /. In an art1c1e titied "Exce551ve weight Toss and food
aversion Simulating Anorexia nervosa in ath]etes", Smith says . that the .'
value of minimum fat Tevels in Young athletes combined with a soc1eta1
'abhorrence of fat creates strong pressure in young sports peopTe to
reduce bodily fat TeveTs '

In a ]etter to the South African Medica] Journa] Norval (1980)

observed that severa] women had presented at his office with what he

A described as 'Running Anorexia characterized by high mileage and

. exceSSive weight Toss He concTudes that the condition he observed -

was Tikely to become more common 1n the exerCise oriented eighties

In an article titTed "The Price of Perfection“, Sherrye Hnnry
“_1(1982) reports that women running over 45 miles per week scsred above .'

4"the 30 point cut off score (an 1nd1cant of anorexic tendenc1es) on the

. Eating Attitude Test (EAT) (Garner and Garfinkel 1979) She observes

2 that the world. of Tong distance running prov1des a "soc1a11y sanctioned _.'
‘envi ronment" for young firis with anorexic tendencies to 1ndu]ge 1n v

* their obsession with food -and werght loss The pertinent question, L

'-_.she observes, is not why runners have to be sTender, but when it is

that a young girT in pursdit of the perfect runner s body becomes too
A~ythin even anorexic The EAT has aTso been used to 1dent1fy AN in -

; banet dancers (Garner and Garfinke'l 1978) . AR

) Sours (1980) observes that AN has paralTeTs with running and the -

_ __recent growth of interest 1n physical fitness and Yates Leehay and‘ o
~}Shissiak (1983) on the*ba51s of‘an interview type study have compared

' .AN patients and runners in terms of famﬂy background socweconomic ‘

. class personaiity characteristics, deniaT of . potentiaTTy sernous |

b;debility and coming from highiy exercise oriented families They aTso .

| are compared on -the ba51s of a bizarre pre-occupation with fbod and
L . . A

.\
O
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-an unusual empha51s on lea\)QOdy mass. - Sours (1980, 1981) observes
that AN has. 1ncreased dramatically since 1970 _ He notes that- the

prov151on of food was once: the motivational force behind work but is- |

va

now a-.»‘ given' element of life. At present the primary concernrin the

| - Western worl-d is not to obtain enough food but rather to avotd overeat-

ling. Sours (1980) con51ders the maJor parallel between runmng and AN

V ‘vas one of a search for self-identity and»to obtain control of one' s
life Running 1s seen as dominating the runner s life much as food s
, dominates the life of the anerexic Alluding to Bruch s (1978l

’description of a "relentless pursmt of thinness", Sours says of the

- runner, that if he lS "not gaunt, well. under 150 lbs he is out of

o shape, 1ndeed fat." He further observes that the runner, like an

fanorexic forced to eat to gain ueight may face severe depre551on if.
'-hhe or she. has to give up running for medical reasons He notes that
‘\running, like starvation as a means of gaining self-control may result,
nn a repetition of the trauma that induced feelings of: self doubt and |
‘linadequacy Later\in 1981 Sours adopted -a more p051t1ve stance w1th
'fregard to the AN/running relationship He states that<"many long -

distance runners astoundingly resemble adolescents vnth Anorexia

- .nervosa." He further observes that like anorexics the runners are v‘

'.often hyperactive, restrict their food intake, and constantl’y monitor - ‘\
| 'food 1ntake and the runmng schedule. The runners annoy their 51gn1fi-‘ ; | |

f -vcant others by their singular dedication to running, even to the

: excluswn of 1nst1nctual mterests Runne may only eat fréely havmg J

| first run long d1 stances to conpensate for their food consunption

He compares thlS to the Bulimic who gorges n food and then mduces :

vommng “to eliminate the p0551bility of digestion. L ."

Like Sours Yates, Leehay and Shisslak (1983) note that running |
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. may be a means ‘1Lestablishing a self-identity and that 1ike food
i TaVOidance in the AN .patient, running may be only partially successful
perhaps even a dangerous attempt at reaffirmation of the self |
~Ina study USlng runners who logged at least 50 miles per. week =

Yates et al. (1983) found runners ‘to be self—effaCing, hard working,

) high achievers from affluent families and uncomfortable ‘Wwith feelings y'

/

of anger Their Singular cmmnitment to running was found to have
occurred at a time of heightened anXiety, depreSSion and identity
conquion Assumingean identity as a runner is: seen as serving a
means of self—fulfillment and a feeling of control over external and
“k'internal Circumstances They further note that the sense’ of self is
'e’enhanced as the runner acquires the elaborate rituals related to

running The desire for reduced body fat is seen as a self—perpetuat-

”ing phenomenon the runner always str1Ving to attain new body fat

; percentage lows with losses of 25% of original body weight accompany-

‘.1ing the deSire for thinness _ »
' A parallel betueen running and AN, noted by Leehay, Yates and :
Shisslak (1983), is that of the AN and running high They observe

”‘that increased OplOld actiVity in runners and AN patients alike could

serve as a.potent’reinforcer of the‘running or starvationihabit,.t

reducing discomfort'and making either condition extremely resistant to

change - l .'?j s fe R 'lﬁ;”' ‘ ',_ R

. The Anorexia or running 'high' is an area in.need of further '

research before valid comparisons can be made

Yates Leehay and Shisslak (1983) do, however, pOint out two- maJor S

: differences betueen obligatory‘running and claSSic AN Firstly, it is
i noted that - most anorexics are women, while ﬂhe maJority of obligatory

' runners are men and secondly, that true or primary AN usually occurs
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dur1ng or

‘rrunners in their ‘study. d1d odt become runners unt1l between the fourth

- and fifth

1mmed1at€ly post adolescent‘1n girls wh1le most of the'

decade of their l1ves. A reasonable explanat1on is offered

;‘in'relation to-differentdsocietal expectations of males,and females.

"eAttractivéness‘ls'of majdr importance to adolescent'gfrls‘ while

phys1cal effect1veness (strength) is of more concern to the male a#

"th1s_t1me.

H1th 1ncreas1ng age.,the male s phys1cal effect1veness wanes

- and he'gains-ad1pose-t1ssue - The male may thus’ become more consc1ous '

of h1s lack of phys1cal attract1veness later in: l1fe

' A f1nal 1mportant quest1on that.must ‘be con51dered\1s that 1f one.

'vaccepts that ‘runners may calorwcally depr1ve themselves, is it possible :

to ma1nta1n a h1ghly act1ve state? The concept of hyperact1v1ty has

- already been". dlscussed in relat1on.to AN .Inlan art1cle-t1tled ‘"Can

we run and starve", Elr1ck et al (1975) found that members of the

;Tarahumara trdbe of Mexico traxned up to 100 m1les per day on a low

| : protem twelve to f1 fteen hundred calome da1l_y d1et with no apparent

tr1ll effects :

A

' P0551ble Psycholog1cal Effects of Runn1ng L1terature on Runners and
Hould-Be Runners R . . o

An exam1nat1on of popular runn1ng llterature reveals several under-

‘tones 1mportant 1n any discuss1on relat1ng AN and runnlng.

He1ght loss is conswstently expressed as a v1rtue of a. runn1ng

N ‘ program

will a1d welght reduct1on whether food 1ntake 1s altered or not wh1le L

Shepro and Knuttgen (1975) and F1xx\(1977) observe that runn1ng j7f

,Cooper (1970) cons1ders runn1ng a means of meal replacement for we1ght ‘

*watchers.b

: Related to meal replacement by runn1ng is the AN concept of the o

pursu1t of sl1mness One is cont1nually faced 1n the’ popular runn1ng

/
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".,l1terature with the need for a th1n running phys1que :thx (1977)

‘1'makes the po1nt that if you w1sh to run do not be sat1sf1ed with normaT

we1ght, whiTe Sheehan (1975) descr1bes h1mseTf as fat although only.

‘f we1gh1ng 143 1bs and hav1ng been descr1bed as "gaunt" and cadavr1c .

The concept of body 1mage is cruc1a1 in this d1scussmon The»-.

4concepts of food avo1dance and pursu1t of sT1mness are 1nt1mate1y

reTated to. the concept of.. body 1mage Dr George Sheehan (1978) is

obsessed with the. pursu1t of the perfect form through runn1ng, wh1le

-GetcheTT (1976) cons1ders that peopTe are cont1nua]1y Took1ng for the
}mag1c 'fonnuTa to ach1eve the 1dea1 phys1que That runn1ng:1mproves‘]
body 1mage has been the c1a1m of some researchers (L1on,'1§78' Ffsher;y'
"and Renlk 1966 Joest1ng and Clance, 1979) The pert1nent quest1on
T'1n reTat1on to a study compar1ng AN and runn1ng is: whether or not. the
‘body 1mage of the runner becomes d1storted as the runner runs further

' and for~an 1ncreas1ng number of years To date no researchcabs been :

¢

'conducted *o test th1s hypothesxs

» As AN 1s assoc1ated with extens1ve r1tuals re]ated to food avo1d-

| ‘:fance then so the rigid d1etary reg1mes and week]y schedu]es proposed ,
'1n ‘the popu]ar runn1ng T1terature are examp]es of r1tuaT As d1scussed

3»Gprev1ously, some researchers have noted the s1m11ar1ty of AN pat1ents

b_'et aT ,v1983) Such themes are prevaTent in the popu]ar runn1ng press
" 'Sheehan - (1975) and F1xx (197]) cons1der the fu]f1]1ment of. the seTf

: and controT of the self as a- pr1mary purpose of rUnn1ng ' A[- ‘ fv' A

There are undoubted]y s1m1]ar1t1es between AN and runn1ng

' ,Assun1ng that runn1ng and AN are s1m11ar cond1t1ons from a behav1oura1

Sl

'psychologlcal and endocr1ne perspect1ve, 1t remains to be ascerta1ned

”*{ whether runn1ng Teads to an anorex1c T1ke cond1t1on or whether those

“‘and runners in’ the1r quest for se]f-control (Sours 1980, 1981 Yates L
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pred1sposed to AN~ turn to~ runn1ng —dsan— express1oﬁlo-—the1r need for
'ocalorie-burn1ng_act1v1ty. Anecdota] evidence suggests that the former
hypothesis may'be more tenab]e However, unt11 a thorough study 1s |
conducted on: runn1ng 1nv01v1ng psycho]oglcaT behavfoura] ‘and. endocr1ne
parameter, ‘the Tink rema1ns tenuous Tab]e l.summar1zes the s1m11ar1t1ES
‘ between AN and hab1tua1 1ong d1stance running. i |
Prnmary and secondary amenorrhea are 1mportantfs1gns of AN yet

secondary amenorrhea is also assoc1ated wi th woren Who run 1ong
' dlstances and those 1nvo]ved in exerc1se necess1tatﬁng the ma1ntenance
of a s11m phys1que. Ba]let dancers w1th extreme]y %ow percentages of
’ body fat are often found to have amenorrhea (Fr1sch wyshack and ;
V1ncent 1980) The problem of de]ayed menarche and secondary amenorrhea )
'has been observed with exerc1se (Fr1sch Gotz N11bergon and McArthur,
5':1981, Ma11na et al., 1976) and Feicht, Johnston and Mart1n et. a] oy

"(1978) refer spec1f1cal]y to amenorrhea as a prob]em of female distance"
* runriers. Da]e,»Ger]ach and Wilhite (1979) found that 51% of the 168
h"female runners in. the1r study exper1enced menstrua1;1rregu1ar1t1es

v wh11e Fr1sch et a1 (1981) found menarche to be delayed by a1most a

'year on average, in a study of ado]escent runners : They also found

:that in: pre-menarchal tra1ned runners- the onset of menarche was de]ayed_

| by 0.4 years for every year of tra1n1ng Schwartz, Cumm1ng and R1ordonh
| 1et a] (1981) ‘found that women. w1th regu]ar cyc]es before beg1nn1ng

fstrenuous phys1ca1 act1v1ty had 1ess tendency to dEVelop 1rregu1ar1ty
M11eage and seveq1ty of exerc1se have been c1ted as caUses of .

secondary amenorrhea (Dale Gerlach and N11h1te 1979 Fr1sch et al

. "1981~ Felcht et a] 1978) Fe1cht et a] (1978) found C h1gh corre]a— f

f't1on between tra1n1ng m11eage and ol1goamenorrhea rang1ng from a 6%&‘_.
. \Q\,

-



- Tab]e 1

i l

) SIMILARITIES BETNEEN HABITUAL RUNNING 'AND ANOREXIA NERVOSAY

Hab1tua] Runn1ng_ D Anorexia Nervosa
1. Preoccupat1on of runners with ~.1. Distorted: body image.
_body image and pursuit of the \,_'_ L '
- ideal runner's body.. - . ' ﬁf\
5;-e;f2}.fRunn1ng as a means of we1ght 2. A relentless pursuit of .
' ‘ :contro] L . . . thinness and preoccupation - .
R _', . P f~.w1th food and we1ght
3.:'Preoccupat1on w1th ca10r1c ‘ jﬂ -3 Preoccupat1on w1th ca]or1c
.- value of food S , - - value of food. |
By fDen1a] of add1ct1on to " -4.. Denial of i1lness.
. ';'runn1ng < : : ' S :
. 5."Runn1ng ’ a‘meéns of . 5. Food avoidance: a means of ..
controlllng one's 11fe oL ach1ev1ng self-control.
6.“.R{£ua]s of running. o 6. R1tuals of se]f—1mposed
T T Co S starvat1on
Flﬁ?. 'HyperactiVe characteristic 'L- 7. Hyperact1v1ty in AN pat1ents
-~ of habitual-long dqstance ...+ Goalless. act1v1ty to burn:
" runners. _ S - off ca]or1es ) _
8. Endocrxne d1sorder in female e 8. 1Endotr1ne disordehs ih'fema]e
Ly ‘athletes resulting in - - .and - male patients. Amenorrhea
amenorrhea Male endocrine . in women. - Reduced testosterone
alterations undetermined. o ;. 1evels in ma]es
v ‘ t ! ' ?7/ !
. \ ’ f.—l‘ b
| ®
\ .



incidence in low mi]eage'womenrrunners.tovi3% in high mileage runners.

'Others consider the period of time.over which women have been'running -

as crucial to the development of secondary amenorrhea, the authors

1f1nd1ng no corre]at1on between amenorrhea with the number of miles run

per week
_Fat and we1ght loss related. to the durat1on of the runn1ng habit »
are c1ted as-cruc1a1 factors~by Speroff and Redwine (1980) while Dale,‘g§ﬁ*3ﬁ

Ger1ach and wilhite'(1979) found an 1ncreased 1nc1dence of amenorrhea

vw1th decreas1ng percentages of body fat in runners. Fr1sch (1977)

suggests that between 10 and 15% body ‘fat amenorrhea may occur and

l

. Fr1sch (1980) cons1dered a we1ght 1oss of 2 2 kg suff1c1ent to affect
_the menses. Others have a]so cons1dered fat loss a factor in secondary
'amenorrhea (Fr1sch and McArthur 1974; Fr1sch, 1981) ‘ Fr1sch (1981)

ina study of runners and sw1mmers found amenorrhe1cs in the group had

s1gn1f1cant]y 1ess body fat than,norma]]y menstruat1ng runners and

-g'sw1mmers It is poss1b1e that a comb1nat1on of phys1ca1 hormonal

nutritiona1 psycho]og1ca1 and enV1ronmenta1 factors are respons1b1e

: _for secondary amenorrhea (Rebar and kumm1ng, 1981)

Schwartz et al. (1981) 11st severa] contr1but1ng factors from
zheir study. | L
1. Amer' .~ ic runners were found to have pre tra1n1ng h1stor1es of 1 .-".V
. Tuns. ua’ rreguJar1ty and thus m1ght be pre- d1sposed to amenorrhea
2. Reduced podv fat and Tow fat/]ean rat1o | .

3. A 1ower percentage of body fat 1n h1gh1y tra1ned runners

4. jAbnorma] LH and FSH 1eve1s and d1sturbance of the hypotha]am1c-

; B

“'p1tu1tary gonada1 ax1s secondary to we1ght and fat 1oss
Stﬁbss of compet1t1on and: tra1n1ng ' f
Cumm]ngvandtBelcastror(1982) suggest a number of poss1b1e patho- .

d"
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physio1ogica1 factors_of;éxercise-included changes‘in.reproductjve"

function. | | h | :
1. ‘Changes inwlean—fat ratfo._
2. Loss of weight.

3 Energy drain;

Dietary changes;'

Age.

~Pre-disposition.

R ST

Y-} o .

.'tPhys1ca1 stress of tra1n1ng and compet1t1on

Emot1ona1 stress of tra1n1ng and’ compet1t1on

~Acute effects of exert1on. ' o

tH'v_"10.’ ;Chrom1c effect of repeated exerc1se |

FIJThe nature of exercise 1nduced amenorrhea can thus be seen to be -

fcomplex Schwartz et a] (1981) suggest that exercise 1nduced

AT

:amenorrhea is a d1st1nct ent1ty from hypothalam1c amenorrhea (such as Q?;.».‘

- -

f‘that found 1n AN) . They suggest that exerc1se assoc1ated amenorrhea mé? )

“

' resu1t from per1phera1 changes wh1ch affect the centra] hormona] ax1s
' \
in- runners wh1]st hypotha]am1c amenorrhe1cs may suffer from a pr1mary

centra1 ax1a1 dysfunct1on F# o , 5 '
- “Another schoo] of thought ex1sts that psycholog1ca1 stress fs a“. . l.<1;3§§
maJor factor (Shango1d 1981) Shangold (1981) observes that women Sl
who run more than 30 m11es per week can suffer a h1gh amount of stress

‘ attempt1ng to co ord1nate their act1v1t1es and that hormone response

“~to stress m1ght surpass exerc1se 1nduced responses

‘Endocr1ne Effects of Exerc1se in Ma]es w1th Part1cu1ar Beference to o
.Ma]e Runners - . - . ORI S o

Lo ; R

.. ) ’._‘_"‘.Nf“’
Testosterone A _ S SR o

Most stud1es that have exam1ned testosterone 1eve1s 1n male

O



‘ath]etes have been concerned w1th the effects of acute and chron1c

‘exerc1se on testosteroneulevels or to assess the funct1on of c1rcu1at1ng

,,_testosterone and 1ts affects on strength and perfonmance No stud1es

to date have exam1ned basa] rest1ng samples in Tong d1stance runnersll

and habitual exercisers or have attempted_to corre]ate basa] and resting”A

teStosterone 1eve1s wfth'those found in anoreXic ma1es ‘ Some'studies'

“do report basal and pre-exercise ]evels as part of &ta col'lected mth

44

‘regard to the acute effects of exercbse on honnone Ieve1s, a]though the E

»'rest1ng 1evels are not d1scussed o

Basa1 and Pre-Exerc1se Levels in Ma]e Athletes

An exam1nat1on of the 11terature revea]s that basa1 pre-exerc1se 4
' and rest1ng testosterone 1evels are w1th1n the norma] 300 to 900 ng/d]

range in ma]e ath]etes Sutton et a1 (1973) found pre—exerc1se 1eve1s

o of 690 ng/d] in a group of sw1nners and Fahey et al (1976) 600 3 ng/d1

‘:1n a. group of'footba11 p]ayers Kuoppdsa]mi:(1980) reports nonmal
.fleve1s of 17 3 to 26.1 nmo]/11tre in a group of ath1etes '

_ Stud1es 1nvolv1ng 1ong d1stance runners have fOund norma] 1evels
"(Adlercreutz 1976) and Tow 1evels (Morv11]e et al., 1979) n

?Morv11]e et-a] (1979) observed the1r runners on the day before a .

100 km race had levels of 375 ng/d] (at the 1ow end of the nonna] range)"

.,'compared to va]ues of 502 ng/d] in cohtro]s However, they made no S

_further ment}on of th1s observat1on 'h'3f 'f’}} f?f' }'”fuézt 7-’

The maJor prob]em w1th such studles is that few have used contro1 v3"

'groups as a compar1son to the runn1ng groups and most use pre-exerc1se~:""

»Ievels as opposed to the basal and rest1ng 1evels To»date ‘there- are

‘no adequate contro]1ed stud1es w1th regard to basal testosterone 1eve1s 3

in ma]e 1ong d1stance runners It 1s therefore extreme]y d1ff1cu1t

‘f to compare endocr1ne dysfunct1ons in ma]e AN pat1ents and runners No L



g Gut1n, 1980) or that 1ncreased plasma testosterone levels are correlated

t"7'fto pre tra1n1ng levels (Fahey, Rolph et al. s 1975)

) et al (1973) Fahey et al (1976), Kuoppasalm1 (1980), and lekerson:‘

doubt th1s s1tuat1on has ar1sen due to the absence of such s1gns as

"',amenorrhea found §n female AN pat1ents and runners (.' 'Cf/ :

Effects of Acute and Chron1c Exerc1se on - Testosterone Levels i
T

Increments in testosterone levels w1th exerc1se have been found

"dur1ng 1ntense exerc1se wh1lst decreased c1rculat1ng testosterone levels ‘

have been found dur1ng prolonged moderate 1ntens1ty exerc1se Sutton

et al (1980) all found that h1gh 1ntens1ty work of short durat1on ‘al S

;(was related to 1ncreased testosterone levels Others have found no

,1ncrease (Lamb 1975) or a decrease dur1ng short h1gh 1ntens1ty exerc1se B

(De L1gn1eres, 1976) | It has been suggested that apparent 1ncreases 1n ‘ ‘: o

‘"'f testosterone are’ due to hemoconcentrat1on (N1lkerson Horvath and

.

Of partlcular relevance to this study 1s an exam1nat1on of the ',

“_testosterone response to prolonged acute exerc1se Morv1lle et al

(1979) found a’ s1gn1f1cant decrease in testosterone levels from 375 to i :

160 ng/dl and 663 to 185 ng/dl (= < 0, 001) in two groups of runners.

R

"}after a 100 km race and Dessypr1s, Kuoppasalm1 and Adlercreufz (1976)

'found a s1gn1f1cant decrease in testosterone levels from 23 4 to 14. 1

o --_nmol /l (p < 001) after a’ non-canpet1t1 ve marathon run The exact

--amechan1sm by wh1ch testosterone levels decrease dur1ng endurance _

E act1v1t1es 1s unclear It has been suggested that a srgnifﬁcant r1se

‘:1n ep1nephr1ne could 1nduce a drop of plasma testosterone (Morv1lle et

l 1979) Hypercort1solem1a may be respons1ble (Dessypr1s et al
1975 Morv1lle et al. 1979 Cumm1ng, Qu1gley, and Yen, 1983) and an

1ncreased extra hepat1c or muscle consumptrbn of‘androgens has been

a



'v suggested (Mo’rvil'le et al. 1979) Aakva/ag et al (1978) suggest that" -
reduced prolactm levels may 1nh1bit tes 'sterone productwn as prolactm B

may play an mportant role in sens1t1z‘i g the testes to. LH resultmg 1n :

i the secret1on of testosterone Howeve‘ . 1t is generally accepted that

B pr10r toa marathon run while _

LH levels .are not respons1ble for are uced plasma concentratmn of .

' testosterone (Sutton et al., 1973)

Lutene1z1ng Hormone (LHL Respon es to Exercise -

Alterations 1n plasma LH. Teveld are not thought to be respon51ble S
for decreased testosterone levels

exeré"lse (Morville et al 1979

r in test‘lcular functlon durmg
ss_ypr1s et al 1975) l "-’ s
| L1ttle attention however, Ias been pa1d to restmg levels in R
. exerc1se stud1es Dessypms et al (1975) report levels of 15 6 Iu/l

'rv1lle et al (1979) found s1m1lar

’ means levels of 1 93 + 3 8 muI/ml in a group of runners pr1or to a.

' marathon race 1 Once agaln t problem ar'ises vn th regard to rest'mg

levels versus pre-exerc1se s_ | les that most studies have adopted

| Increased LH levels (_:ms et al s 1980) and decreased levels
(Bmssm et al 5 1979) hav been found in athletes after exerc1se.
Remes et al (1980) found a 25% increase 'in plasma LH and Brisson et al
(1979) found a decrease n LH levels after 2 marathon run, Schrmdd et
(1982) decreased LH'levels after a cross country slh race. R

_Cort*lsol:‘l;evels d Exercise

Horv'ivlle'r"et al. 1979) found 51gmf1cantly 1ncreased levels of

» cort1sol vnth decnea ed testosterone levels after a 100 km race and
Dessypnss et al ( 976) found s1gmf1cant 1ncreases in cortqsol after \
@ marat@on Agamf assoc1 ated mth Tow testosterone levels | ~ The - |

mechamsm of incr ' ased cort1sol levels may be. exam'ined _Cumnmg_-,}'

LI
L
LT



Qu1gley and Yen (1983) cons1der that acutely 1ncréased cort1sol TeveT

' cause rap1d suppression of circulating testosterone TeveTS Insu11n o

: lnduced h¥P091ycem1a was found to e]evate cortisol. levels wh1ch was

,_followed by a rap1d decrease 1n testosterone Tevels They note that S

-

'~the1r f1ndings suggest that hypercort1solism of endogenous or exo-

,VQenous sources suppresses testosterone secret1on by a dlrect act1on on

'the testes It has been suggested that glucocort1co1ds may decrease ',

yjtestosterone funct1on by acting on- the hypothalamic-pituitary system

: E(Bocuzzi et al.. 1975 Z1pf et al 1978) The absence of any Chaﬁges.7 R

'p"1n LH or prolact1n 1s seen as support1ng a d1rect action on the testes;'
: o _ . ) =,
)

The Thyro1d Honmones and Exerc1se

Thyrox1ne (T4) and Tr1odothyron1ne (T3) and reverse Tr1odothyron1ne ;

’ (rT3) are \mportant metabohc honnones and are particu]ar]y re]evant

47

t ;to any d1scuss1on re]at1ng ‘AN and hab1tua1 running._ There 1s, however, f_'"‘

5very 11tt1e data ava11ab1e describlng resting levels 1n runners Aakvaagfsfl'

f

; 'fet aT (1978) report Tevels of 6 8 - 7 2 ug/dl T4 and 1 3 - 1. 4 ng/mT ‘

v‘.TT3 in athletes and 0 Connel] et a] (1979) note TeveTs of 26 ng/d] rT3, f* .
| f;-155 ng/dT T3 and 7.0 ug/dl T4 K1rkeby, Stromme and BJerkaaT (1977)
'77"found total T4 levels of 7 6. ug/dl and 4 7 ng/dl free T Tevels in the1r~‘j

-study BaTsam and Leppo (1975) found T4 Tevels of 6 40 ng/d] and

IRt ng/d] 73

Effects of Exerc1se on Thyro1d HOrmone Leve]s -

Boyden et aT (1982) 1n a study of women distance runners on an _'1

: ‘:;endurance runnlng program found a decrease in T3 and rT3 levels after

1°2

“yithe program w1th 1ncreased thyro1d st1mulat1ng hormone responses “to : ,.i

17thyro1d reTeas1ng hormone.; The authors cons1der this 1nd1cat1ve of

vmmld thyrDTdaI.1mpalrment._,0'ﬁonnell et=a1 (1979) found that prolongedif -

sl



| “f rT3 levels and free fatty ac1ds (FFA) W 1nd1cat1ve of a relationship o

| state equivalent to acute starvation and that raised rT3 levels |

D

‘ parallel the condition found in starVing people (Vagenakis et al.

i1degradation during exerc1se using the T4

‘oconcomitant increases in T3 R

decreased T3 levels The authors observe that such act1v1!!§hnduces a,

'i:1975) It was noted that a p051tive correlation (r 0. 95) of raised

rf.f:of thyr01d honmones and lipid metabolism Kirkeby et al (1977) f°""d4:e

'a Sign{ficant increase in T4 after exercise while Balsam and Leppo

\
: decreased T4 levels after exerc1se

‘-.,

IrVine et al (1967) found that T4 increased initially during

f[ endurance exerCise 1n horses but eventually fell due to increased T4

1251 tracer method Later,

",;offering an explanation for reduced T4 levels during exerc15e with

s

"moderate exerc1se on- a bicycle resulted in raised/rT3 and T\‘levels but;”'j;

Irvine (1968) found a similar 1ncreased tu over of T 1n hunans thus S
"\ 4

-



.diy1ded 1nto 3‘groups-accord¥ng-to m11eage (Group'l- 20 39 m11es per |
week, Group 2: 40-69 miles per week, Group 3: 70 p1us miles per.

week).

- per- week

e:Agg of SubJects

* CHAPTER TII
. METHODOLOGY

4
/

' Suggects '

S1xty cIub runners from the Edmonton area were recru1ted and "'

s

:Twenty‘universitydrunners were selected who ran at least 20 miles

Vo

Twenty non-exerc1s1ng controls were chosen for the1r Tack of any ;l - e

iregu]ar exercise habits. Controls were selected on. the bas1s of a.

'complete absence of participat1on 1n or 1nterest in phys1ca] activ1ty

.o . T

Habitua] Runners { 3ﬂ730.- 55d’

U"‘Vers’tY'Runners A719 %_255:‘v'wﬂ'1':”

‘II

'.E’guiggn’t‘ B I T S

Questionna1res o v
‘,~(3) Personal Data Questionnazres to ascerta1n details w1th regard

:‘;'; ‘to profession edu;ational background and ach1evement and

o

| parental enfouragement for ach1evement _
_(b)i Eatlng Att1tude Test (Garner and Garfﬁnke1 1979)e;7
'(é) Jackson Persona]1ty Inventory (Jackson 1962)
B

vf(d) “Runn1ng Commltment Questtonnatre “-F*ﬁ.én'
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o

S ‘
%. A maxi@um of 15 subJects were . 1nterv1euedxat any one t1me

2. Body Image Drawing Test (Askevold 1975 ):

Requ1red 2 marking pens and plain marker approx1mately 5 feet

by 4 feet placed on a vertical surface

| 3; Radio Immuno Assay KltS and Vacuo-Tubes

For the ‘collection of resting blood samples

Summary of Procedures

1 One hundred subJects were selected according to previously discussed

o

criteria "uc';_‘j T T .I
2. 'SubJects were asked to attend a testing session requiring a one-and~
- - one-half hour to two. hourucann1Unentq :‘
3;' Subjects. were asked tO\attend between 4 00 P. m. and 7: 00 p m in the
“vevening for the purposes of collating unifonn basal plasma hormone ' >

: (L
_ samples :?‘, 4 l

-4, On arrival ‘the tester explained to the subjects the. nature of tests

v 'E'(b)"Flll out a set of selected questidhnaires

: .“. R - ) . ) . )

~5:1nvolved and expressed the need for honesty in YESponses to question- -

.naires The purpose of the study was houever, to. remain conoealed

:until after the study was completed such that results would not be., §&Y“ ‘

'biased by on guard' responses

5. “‘Identity numbers were assxgned at random

7. There was no selected group testing in order to eliminate a group

"»bias effect ’

,\.

,8, Hav1nguexpla1ned the constraintS\under which the tests would occur,

>‘Leach subJect was - asked to:

fd(a) .Read and gon51gn a consent form outlining risk ractors and
A T . O 9 _ AR
o \V‘experimental procedure ;ﬂ;.. R ‘;-M~_

e

. (41"’

(’A
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(t) Partake in a sjmple draw1ng test to assess body image.
(d)f G1ve a 20 m] blood samp]e, taken by a qua11f1ed phys1c1an, for
the purposes of assess1ng plasma honnone levels. '
9;“Data'co]1ected was analyzed thus. Quest1onna1re data re]ated to
.r ’hnt and.demographic background was exam1ned v1e
i: v ; ar groups BT B
;:Fj ys1s of variance was 1mp1emented in order to,
‘ ML;%T »'rences Ezfueen groups A post hoc testé(Scheffe) was
:afof;- ' 1mp]emehte, ﬂhqrdent1fy sign1f1cant d1fferences between pa1rs of
- 9roups S s
| Correlat1ons between Eat1ng Att1tudes as def1ned by an EAT score, '
- body 1mage, as def1ned by Body Image Percept1on 1ndex scores and |
Personahty as def'lned by 'lb personahty sub type scores A correla-‘
V.: tion matr1x was calcu]ated betueen ‘these var1ab1es and hormone 1eve]s“i$
Analys1s Group1ng M11eage effect on the dependent var1ab1es nas
': ascerta1ned via progre551ve compos1te group!ng The 1nmt1a1 analys1s dﬁ?".*.“'
compr1sed 5 groups. SRR T
) ‘_Umver's1ty runners |
2) ”70 miles per week pbus runners . E R R Q
\ 3);"f'}-40-69 m11es per week ' | |
( 4) - 20-39 mﬂes per week -
- ioS)-i- ' Control group (non-exerc1se group)
The umversWy group was then d1 v1ded accordmg to. mﬂeage 1nto the "'
3, runnér’ groups. Th1s gave 4 groups ' o .
) 70 plus mﬂes per week
'.A‘Z)u - ';40-59 m1les per week _
5 2039 mites per week . e A;\%Z

4) JControI group



Groups one and two were then amalgamated to form one_ll(Fmﬂes per

¢

week . pl us group.

troup Y o
1) 40 plus m1les per week '\
' - 2) | 20- 39 m1les per week
TJ 3) 1 Co_nt-rol group_ S e : Lo S '.:.U

‘Examination of ' Ques ti onnai res and :Test- -Protocol s.

: 1. .' Running Comltnlent QueStionnaire " Th1s 1ncluded questlons w1th
gard to m1leage covered per week t1me at wh1ch runmng became a
- regular event or hablt If the respondent was unsure. an approx1maa-’ :' s I
t‘ion was requested of h1m Other questwonna1re items el1c1ted o
' — ' responses mth regard to- feelmgs on runmng and on havmg to m1ss 2, -

2. Demograph1c Quest1onna1re Th1s questwnna'me was des1gned to

collect 1nfonnat1on on subJect ID number, he'lght we1ght, age,
subJect acgnevenent mot1 vat1 on, _fannly and economc background
* parental encouragement and professional status Lot R Q

4

= 3. Eatmg Att1tude Test (EAT) Th1s test was developed and val1dated

for evaluat1on of a broad range of tar’get behav1ours and att1 tudes
m Anorex1a nervosa'(Garner and Garﬁnkel ,,‘1979) o The test had a-.

reported rel1ab1l1ty coeff1c1ent of 0.79, (Gamer and Garfinkel 1979) S

.-‘ S

. A score. of 30 plus on the test was taken to.be a cut-off score and Tw
md1cat1ve of anorex1c tra'lts and tendenc1es The test does , however, |
_ have a l1mitat1on 1n that there 1s no check for a demal factor, o Ea
demal of 1llness bef& a cannon condftwn 'tn anorex1c pat1ents An

- SRR emphaS'ls on mtegnty was essent1 al on adnnmstratwn of the test in

id
.". .

IR

J. \j
. c‘ -



—__—-—~I1ght of th1S~J1m1tat1on

) of behav1ours wh11e the former concentrates on on]y 3 areas of -

53 .

This test was chosen over-a s1m11ar 22 1tem scale deveIoped by

. SIade (1973) because the Eat1ng Att1tude Test measures a broad range

'-<Anorex1a

The Jackson Persona]]ty Inventory (JPI) , The Jacksdn\PersonaIity | .

‘.personal, cogn1t1ve and vaIue or1entat1on 11kely to have 1mportant

:*f'1mp11cat10hs for a person s funct1on1ng

. and ten false keyed statements in. order to

Inventory (JPI) is -an’ 1mprovement of the Persona11ty Research From

. (Jackson, 1962) Its purpose is to prov1de 1n one conven1ent form, ;-

a set of measures of persona11ty ref]ect1ng a var1ety of inter- ‘

B . B .
e
v SR

The que§t1onna1re 1s des1gned for a popuIat1on of average or JV,

Aff.above average ab111ty and compr1se59320 True FaIse statements,
1ncorporat1ng 16 scales, each conta1n1ng 20 statements, scor1ng is

Adm1n1strat1on t1me 1s approx1mate1y 40 50 m1nutes and the fonn

:>has language s1mpl1f1ed to h1gh schooI Ieve] to ensure un1versa1

';comprehens1on of test 1tems Each scale compr1ses ten true keyed

v

”,1.1:/( B
) m1n1mlze the role of acqu1escence, and '

v b) to permit def1n1t1on of each pole of a b1po]ar sca]e
d1mens1on w1th pos1t1ve1y worded content '

The JPI 1s des1gned for use e1ther by qua11f1ed psycho]og1sts

s or an uﬂs%iéied user 1f gnder supervws1on of a psycholog1st or where

-

adequate psycholog%ca] consuItatton is ava11ab1e
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: \
The JPI compr1ses the fo]]ow1ng sca]es _‘” Ll
1., Anxiety "f; : }; . 't_n ;91? Respons1b111ty |
2. Breadth'ot‘lnterestu N | '10.'.R1sk Taking
3. Comp]ex1ty o ;'f . 11,.'$e1f;Esteem :T‘ |
4. Conform1ty T . 121 ’Socia1 Adrditness» f'\!il.
5. Energy,Level - | . ‘13;f4Socia1”Partichation C
f,6.fAInnoVation-.. L;; '1 f_‘5 14,'3Tolerance“
) 7 ,TnterpersonaT,EffeCts : - 15.T'Vaiue‘0rthodoxy
TTTB Organ1zatlon B 16. fInfreodency"-

R i

. na1res%answered 1n a manner other than w1th the' degrees of 1ntegr1ty

“}ld
g ach1eve va]1d resu]ts Three areas requ1r1ng spec1a1 attent1on

ot

'5”“1)7,'.non purposeful respOﬂdTng,
;'x'a fak1ng,and mot1vated d1stort1on and

i) membersh1p of a populat1on d1fferent from those on wh1ch

©

norms’ were based

Expected Results Accord1ng to the hypotheSIS of anorex1c behav1ours,

o the author expected to f1nd h1gh Anx1ety scores and Tow scores on’ the

Conformlty, Interpersona] Effect Se]f Esteem, To}erance of Others,_
Va]ue Orthodoxy and Respons1b111ty and 0bT1gat1on~;o Others scales.

A‘,%

Body Image Test

o 4

, The test used was that devwigdﬁ&y Askevo]d (1975) The author chose

th1s method over that of Re1tman and CTeve]and (1964) and Slade and
RusseTT (1973) because the method 1nvo]ved subJechpart1c1pat1on 1n‘”
produc1ng a drawn. body 1mage wh1lst the Tatter Ef 1nvoTved v1sua] s1ze

perceptwn 1n wh1ch the subJect was not d1 rectTyy ?vo]ved 1n 1mage
. . _ :

T

EY
AN

A]though easy to adm1n1ster the: tester'had to be aware . of quest1on- ‘

3,>"," )
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e JTT? = _ -
y v . S . - S
presentation. .-+ o a0 S e y
C ‘ ; ' 2 C .,
. , o . , . e
Protoco] .- L e I oo ..
—_— . ) X »
S 1. SubJect stood fac1ng the paper at arm's Tength
W24 SubJect was gthen two marker pens at arm's Tength .
3! The subJect was 1nstructed to hon his arms in. a fu]]y extended . ﬂ.fr;' N
'f pos1t1on but not to touch the paper unt1T 1nstructed to do Spearn. erﬁf?
- ' ‘b.‘ ,“, . A‘: L k.

f&wcf not to ]et the arms faTT be]ow a hor1zonta1 pTane

‘i,'4. The subJect was 1nstructed to 1nagine that he was ]ook1ng 1nto a *~

m1rror. ST L A 3

'j*ISL The tester then touched the subJect on’ the head, shdZTders walst
| and on ‘the h1ps w1th both hands. The subJect was asked by the

tester to mark thelpo1nts touched on the paper to produce a, bod?

o - prof11e To esbab]1sh the degree of rellab111ty of the tes 5 X i
. L \-s o _& ‘ . .
| subJect was. asked to perform the test twice. - ‘f.- Lo ,’~f T
T a2 L e Eooooo a5
6. Measurements of the actua] subJect were taken after the second 1mage _
¥ L : ,’.. 1

f 5

marklng sess1on us1ng anthropometr1c ca11pers (#3

”}2¢were measured BT

the fo]10w1ng formu]a

\;1' : - % 4
Perce1ved S1ze 7 :
o - Real Size’ N S, . At .
¥ e N R e . ;" ) . ¥ .
b A score; of over 100 1nd1cated ‘an . overest1mat1on of body'w1dth and a - v
)W .score of less than 100£nnd1cated an underest1mat1on’of bod11y .
] Ce, \-'.:'. = . - A .__‘ ':- ) ;i"' Q\‘ ‘-—1‘ * .
s d1mens1ons.ﬁh~=§.uff ¥ o ' S
C, et h~'wmv' R TN K -, : Ret oo
Honnone AnaTys1s‘ o o - . '
= N : oL ' IR
o LA bTood samp]e was taken from each 1nd1v1dua] by a qualﬂf1ed SRS
N . o e s R, .
. » .\ S0 e T '; 7
e " . .‘. “ ) u "éy', -
¥ = - N v i‘\. Yo u“t:‘ y . he
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: can be found 1n Append1x %}:

| "i
pnys1c1an ' B]ood samples were taken between 4:20p . and 7: 00 ». 15

“in ‘the ev nmg \.o :gmsure basgx plasma 1eve1s of testosterone

. y y o ’.N.\ ‘r - !
Test‘psr,eﬁ'onewr*nol . oro]actm, te1mz1ng normone and fcﬂhc s
/d,a‘ ~ . -w - .
sr:mlatlncsnogvne Ievels were assessed by racho mmuno assay Se,x

"fl

E »wh'a

mg two b1nd1ng systems

v
o .

\)

; x 1}5 o

R T S . AN ‘ ~ - L . .
R S o } ) : \ . S8 .
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CHAPTER IV o ‘ »‘,'x‘\:i"az
wov o PART ] - : ‘
Quest1onna1re Analys1s B : . ¥
'S

The demograpmc data and runmng commtment quest1onna1nes were .

analyzed by frequenmes and percentages and are reported below Sunmav‘y

- S -i .
tables of da@appear in Appendu:es 2 and 3. T . ¥
"Demograpmc Data N S - S R
Age Groups of Runners SR . L : !

Un1vers1ty rUnners ranged from 18 25 ( ="21.8 + 0‘ 94) 70+ rnﬂes .

Y oer week runners from 27- 56 (X = 38. 8

) 40 69 mﬂes per week

L O ’ ‘e B’l
runners from 18 50 (X 36 3 + 2 3‘)_ and 20- 39 rm]eswt;e‘r "week: runners
T . P J o & \\ . ) . »
L from 25 _49 (X 39 7 + 1. 74) C tro‘ls rang%}n age ~between 18-42 ¢

L ST
' ( 27 68 + 1. 35) D1 fferences 1)1 age ranges were compounded by

subjects failing to show for testmg o T
Helghts arnid He1ghts ovf Runners o ﬂ R '

He1ghts and we1ghts of runners and controls were utﬂ1zed to

. ca]cu]ate a pondera] 1ndex for each group Ana]ys1s of var1ance revea]ed

e

's1gn1 ﬁcant dlfferences among the groups on the pondera] 1ndex scores at "

the 0. OI Tevei,. however post hoc analysns nevea]ed no s1gmf1cant o .
‘ d1fference, between any groups at an_y ana]ys1s level, suggestmg that \'—J/

§ ~Le R
‘.Egthm group or error. var1ance accounted for var1at1on among subJects L
and not a group effect ﬁeans, standard dev1 atf ‘ and standard errors :

.may be- Fnund 1n Append1x 2(b) IR N s RO

.’rw S
: @ .

.‘. ':\‘.
PN

5
’

T 2
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' Profess1ona] Status of Groups

Responses were c\ategomzed as either Professors/Teachers Busmess/
Management Med1ca1 (M D. Nurse) Laboratory Techmc1ans, Lega]
vGovernment Journa'hsm Eng1neer1ng,°$tudents and non profess‘lonal manua1

_~ occupat1ons A]] umverslt_y runners* foil under the Student categor‘“} as . .

' _ment',category‘, 2 (4%) 1n Joumahsm and 1 (2%) 1ncC1v1] Engmeering
~Only 2 runners (4") were engaged m other manua] and non-professwna1 . :
occupat‘lons Contro]s ‘were a]most exc]uswe]y s&ndents (n = 17 94%) .
and 1 ‘FeH in tne Pfrofessor/Teacher category 'm‘ |

Overal’l . 96% . of the runners fell 1nto Professmnal ‘or, Techmca]
bserv1ce _occupat'no_ns ::1 th only a2 as studen.ts or non—profes.s,wna_l o
'Occ'zxpat'ion'sv | s 3 S

L hEy v.
Incom Brackets _ '{”*'f"ﬁ o

- Income’ brackets reﬂected‘ the above s?tuatwn F*nfty three percent % _

" of runners (b 26) fell in the $30, 000 plus category. 1az n = 7) in PR

CT—

the 525 000 3@ 000 category, % 1n the SZO 000-25 000 and 515 800- 20 000
categomes Th1s excluded the umﬂ:rs'nty ru'mers who feH excluswely

1nto the 1ess than SlSv 000 per year category vaty seven percent of ?_ « s

I3 X .
the runners mterﬂewed were thus found to eam 1n exoess of SZS 000

: per year Controls wene fomd to fit maml_y 1nto the 1ess than 515 OOO .

'per year category (72%) : _.f;ag. -
: s R

‘%ducatmna] Ach1evement Levels

i)

s

<%
[

"0 70+ 40 69 and 20 39 mﬂes per week runmng?groixps, 85" '

- wene found to have ach1eved Bachelor degree status or better F1 fteen

. <
’ . L)
'

.- . -
. ; c R 2 . < .},@i E .
e ' ’ : N L S T
. ) X W
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R percent of the runners had ach1eved a h1gh sch001 educatlon and no

further quahﬁcatwns Un1vers1ty runners by v1rtue of be1ng stndents y |

j'_ were pr1mar11y at. the undergraduate Tevel- (49%),‘ although 30% had a

Bache]or degree and 10% a Masters degree Contro'i"s fwene aﬂgai'n'primarﬂy o

R

students at ‘the undergra" %qve1 (44% hugh schoo] graduate 1eve])

Th1rty three percent had ex1st1ng Bache]or degrees and 16% had Masters |

1eve1 degrees | Five . percent had a Ph D or’ h1gher.

Externa] Ach1evement Mot1vat1on L "_,-

OF ‘the total number of runners (n ='49)' 86%_ylere'fo.und'to haVef'J_‘-"’

' v X . - . . (:',"' . .
been strong'l_y encouraged to ach1eve at schoo] Fourteen pe'rcent’*
responded that they had. not been encouraged to ach1eve at school

.‘pﬁ S1mﬂar1y, the maJor1ty of the contro] group (94%) had been

’) .

encouraged to ach'leve h1gh1y . | s S
Nunber of Years Engaged in Ser1ous Runmnﬂ -‘ . t%‘; o
‘_ Un1vers1ty r‘unners reported a mean of 6 3 years 70+ rm]es per

e, week group, 13:1 years, 40- 69 m11es per week 15.2 and 20- 39 m11es per

,‘“\‘ week group, 11 3 ygars The grand mean for years engaged in runmng (N
.’ uas 11 4 years | ‘ - T | é L Q L
'v."‘" : E RIS E L o : b
' z;?.. 7B. Aﬂalﬁs’. .pf wRunmng Gommtment Questxonnawreu“ o )
Pﬁleage‘k"" b R _. B o .
: ) :‘9_,. Acéordtng %'rpmv1ous}y defmed mﬂeage categomes. runners could
be spht into 3 grouns;";o* 50-69 and 20 39 mles per week. .'
TR ‘Gﬂq\nnq frequenc'?é: :ere obtamed ‘ "_ . ’ g
Hﬂeage Categorx = ",_Fre oncy o _Uni‘s're"?'i?x'r-'zﬁaner: S
C 20-39 mpw ‘; 11;5:.; B -
80-69 mew G a157f" | L, ;
B 70+mvu ‘ & | 4 _ o
. o . |



“-{_,jocca‘swna”)” on]y one ‘runner: (2%) was fomd not to compete at aH

:_;-,,-,, Nunber%;f Run_s Per Heek

: he mean number of runs per week was ca1cu1ated for each group

_Un1v rs1ty runners were‘found to run an average 8. 5 t1mes per week

| 70+ runners 9.5 t1mes per week 40 69 mﬂes per week runners 6 9

¥

t1' s and 20 39 mﬂes per week runners 5.0 t1mes per week D1 fferences e

_ in runs per week frequency are due to mﬂeage covered s A
| Of the tota] number of runners (n é ) 16 ran 5 t1mes per week ‘
: --1-_‘_(34%) 12 ran 6 times: per week (26%) and 1 ran 7 t1mes per week (24%)
: / Those runmng between 5 and 7 t1mes per week accounted for 84% of the
| -runners« S1xteen percent ran more than 7 t1mes per week 1nc1 ud1ng 2

Lo . i
‘runne'rs (4%) who ran at 1east 14 t1mes per week. o

L 'Comp_gt1t1on e ‘_4: ' » v
- Of the tota1 number of runners 3 were found to competg at ewery

" ‘-:‘opportumty (6}) 24 (48%) competed frequent'ly and 21 (43%) competed

t'.Runmng and T1me of Day

o

o Gf the tota] number of runners 26% (n = ) were found to run
: ,,-pnor t breakfast 35% (n 17) between breakfast and Iunch 51% ,g‘
'4_‘(n, 30) between lunch and supper and 60% (n = 3) after supper Percent-.

: 3995 are “given, a$ a Comparison of each to group tota1 in that percentages o .

. 12 )
'mclude 22% of the runners who ran. at more than ‘one of these t1mes.

rs

- In the univeré;‘ty group 5 ran more than once per day, vnth 1 runner' L

| runmng 3 tmes -In the 70+ mles per week group 5 also ran more than
v'é'once per day and m the 40-69 mﬂes per week group 7 rmners ran more
"'than once per day ' Two ran more than once per day in" the 20 39 mﬂes -_ .
| '"per»we‘ek“groun This repnesents 501. m the uni versi ty group, 83' of the

. . i .‘\ N
S~ oy

sl )



s yo'

70+ mﬂes per week group, 47% 1n the 40 69 mﬂes per week group and

h 11% 1n the 20 39 mﬂes per. week group

Of the tota] number of runners 11 ran more than once per da;y This

_'represénts 22% of the tota] number of runners However whﬂe only 2

"responses to. th1s questlon

. Frequew of. M1ssmg Meals o

t-'.;.
.7 7.

-

i ‘"w'{";,'m1ssed lunch (n = 13
" to run S1xteen percent (n = 8) responded that they never m1ssed

' _”meal whﬂe 55% (n 27) responded that they occaswonal]y m}ssed a rnell‘

'made them late Three runners represent‘lng 6% of’“the total nunber

”..,respon&ed that running made them late for work frequent]y l ‘

L ,‘Nunber of Hea]s Eaté'“ per Day

) __}v.“unwerSIty runners consuned only 2 meals per day

runners 1n the 70+ group responded that they ran more than o\nce per day,

3 in fact. 1nd1cated that they ran. more than once via other category

I

o

.3 [

.Of the tota] number g,f rdhners 8% m1ssed bneakfast (n = 4) - 26%°

. # G

~

' _~._Runmng and Lateness for Hork

S1xty percent (n 29) of the runners responded that runmng never

The maJoth df the runners as a group (n = 29 601) consmd 3 :

’(611 and 671 respectwe’y) although sox of the 7o+ runners and

“vt. . , o ) . . v

N

.;‘ghd 4% m1ssed supper (n = 2) negu]ar]y in orde T

iE‘thA percent -(n = 4) responded that meals were nnssed fnequently in

;'»"_meals a day Th1r'ty four pereent (n = 17) consuled 2 per day wm]e e )
| ,only sz»(n = 3) consuned only one mal per day The maJonty of the \-»,

- 20 39 and 40-69 anles per ueek runners oonsuned three neals per day

: "‘)‘,:: made them late for work wh11e~‘35% (n = 17) sa1d that runmng occasiona]]y e



62

: Runmng and Domestic Responsibihty

Ten out of the. tota] of 49 runners (20%) responded that running

| & never 1nterfered wiJ:h domestic responsibi'lities. Thirty-five runners
nepresenting 711;04 the total nmt:er of runners answered that runmng

| occaswnany interfered mth domestic responsibihties while 4 runners |

(8%) adnntted that running often 1nterfered with domestic matters

FORRPN ‘,)

L8

I Ninety percent of the universit_y runners res ded occasionany, ."r;_;;».;-j. "
while 661 of the 70+ group responded octasional]y, 331 very often In the
140-69 miles per week group 60% responded occasiona]]y with only 1 runner -
"stating (62) reporting often Five 40 69 mﬂes per week runners )
‘ “ representing 332 of the group responded that running never 1nterfered
& with: domestic responsibihty ' i | | B
R Seventy two percent of the 20~39 mi]es per week runners respo« ded.
':that running occaswnally interfered while only 1 repbgted frequent e
linterference Twenty-tuo percent (n = 4) responded t’hat running never

1nterfered with daily domestic reSponsibility

r~ .
."'-

U The Signif’imce of Running in Daily Life |
o Forty-sivm percent of the runners (n. 23) reported that runmng R
4,‘was a Significant part of their daily lives as a pr-inar,y response to . b _
'vthis question Twelve rtﬁners (251) reported that runmng had a fitness .
mgm"ficance to them while only 2 runners (4!) considered rmning an B

_mportant means of ueight con roi . Fourteen percent responded that
_:'running was for enjoyment nhi]e\u reported that running fulfilled a

' 'hobby functiom S ', 1

Fifty peroent of 'the umversity and 20-40 miies per neek runmng

' ~.*gmups consmbred running fundwtai to their existence comared to

'262 of the 40-69 mles per -eek groupg\ Notably. the 70+ mles per

s A



o ‘
’x'\ ' . C ' ~

. week runners were exc1u51vely Tound in the fUndamenta] 1mportance

.category

' ;'Response to a Doctor s Orders of cessatlon of Running durlgg InJury o

Of the total nunber of runners 71% responded that they would
‘I.,‘partlally take a doctor s adnce and rest for a week prlor to try1ng
out the 1eg S1x runners repr‘esenting 12% said they would completely
. ignore the physiaan uhﬂe 7 runners (141) said they would obey . the :
: -doctor to the letter The majcrity‘ of runners in all groups feH 1n
‘the partia]ly ignore catﬂgory and ‘ignore orders respondents were

. 'distr1buted evenly throughout f-he Qmups.

Ty

."‘ Emonons Related to Loss of the Daﬂz Run
E Of the total nmber of runners 53‘.’ (n = 26) reported that the_y
"wmﬂd be mldly regretful 1f a daﬂ,y TUn uas mssed Thxrty four percent

"(n = 17) responded that they would be anxious. while only 1 runner (2‘»'\)

' .Sa!da'he':would be extremely anxious 1f the run was -nissed El%t percent

.’Q Fe

of tne runners (n = ?’ reparted an 1nd1fferen-t responsea S]xty percent o

of the university. runners. "de mﬂdly indi Fferent’ compared to 16'*7 )
' of the 70+ mles per ueek ﬂmners 465 of the 40- 59 miles per week group

o and 67% of the 20 39 mles ber week group’ Sixty-su percent of the 70+

. ‘niles per -eek group reporCEd enxious ooq)ered to 46: ?f the 40 69 v-nles S

- per week grow and 27" of che 20 39 mﬂes per week group

'Need to Run Follouing Ingestion of. Food .

Seventy seven percent of the total nmber of runners reported that

mey _never felt the need o nm di rectly after a aeal whﬂe mresoonded
: that tms need -as felt sahetims ‘io rumers responded that mey

*ale_ays fe!t ‘the need %o mﬂ daﬂctly after a meal A



- lmdlate‘r,\Reactlons t0- Knowledge -of- *leed to- Cease Runmng__m;

S

Twenty runners (40%) sald they would hunt: for-an alternate form of
\

’

,',Exermse while 14 runners (201) responded mth feehngs of extreme

'depresswn, loss and anxvety ‘Elght runners (16%) said they uould 1gnore

: the phys1c1an totally whﬂe only 2 runners (4%) had any concern in |

..

G

1

relatwn to gams in we1ght One runner expressed an 1nmed1ate concern

- over: loss of f1tness The above categories represented those mto wmch .

mﬁwnses fitted most readlly

' EStabl,lshing Reliability of the'B'ody-,'Image Test'” -

~ : S . o g A ) W,

0 emTrnt . R

-

. , )

A Pearson product noment correlatwn was - calculated benneen each

';repeated body maqe 'aeasure Correlat'igns between shoulder nalst‘ mp

) and height rreasures were found to be h1gh posftive and sigmflcant 1n

all cases (p < 0 05) “Shoulder 1 and shoulder 2 produced a’ r of 0. 8096

{‘% "\ “,-r_‘" 28

| naist 1 to ualstZ, 7's 0.8176, mp 1 to mp 2, r = 0. 7545 helght 1

_b '_ Statlstacal ;ests of Body lnage, Personalitx and Homorét Data \.

helght 2. r =065l ndman i to mean 2 r = 0 8314

******

c@uted (a = 0. 05) Eagﬁ analysrs was repeated over :. 3. and 3 groups

Groups were divaded as follous

5 Group Analysis '~ Grouwp 1 Unlve'rsitj runners |
\ '.,Groupzv '-'70 miles per week "’lub runneq

5?-'-lub runners

| s‘mw-'.;,;.; 40199 mles per ee)

k club runners

Group & 20- 39@315 per

Group 5 - "lon-exercvsmg co' tmls R

ge) S



.
5 CR o

;<~~___'__l;._4._Group.l_’Analysjs,;fﬁ_mup L 70 mﬂes per week plus
| - 'I Group 2 '40 69 m11es per week
‘ Group.' 3 ‘20 39 mﬂes per week .

- . Lo ] Group:4' - Controls | |

ST

'3 Group Analysws L’Grou.p, 1 40 mﬂes per'week' p]us‘
| Growp 2 20-39 mﬂes per week
e Group_.3 - Controls TS 4
Fol]owing a sxgnificant ANOVA post hoc . Scheffe betxeen grou;

& o compamsons were computed td ascertain sigmfi cant dﬂfferences between

®

pa1rs of grouDs | A R . : ,
@igm ficant AK)V"AS wﬂ] tae represented by (F Pro(,_ _ and Scheffe
degrees of sxgmficance at either the p < 0 1 or p < 0. 05 1eve1 .‘.Heans

-mll be g1ven plus the standard error of the mean (X + SEM)

'i Resu'!ts are presented as sumary tables 'f“n the appenmces
Bodx i:nage Test Results s
5 Group Analysis@,,hz_-‘ A T

] N it

' Analysts of vanance uas s:gmficant (F prob ='O Q409) for the
shoulder 1 :neasure Group 1 fx = 88 79+ A 45) was sigmﬁeantly
dvfferen* than Group 2 (X 2 118 91 *.12. 89 p < 0 1, : No other 'neasure

: _Was.. su;m ﬁcantly di fferent on thse AK)VA Houever Broup 3 overestmated N .
.na1stmdthbyx=;_-3696*1015andX=315+1039cowaredto " a
cnﬂtro?s, x s 17 02" + 6 87 and X = 381 + S 95 Group 2. overestmated
body \ndth by X 3 23 3. f 7 02 and x- 21 1% +.9. 75 Grand means of‘ g
11‘9 3 * 3 :5 and 7},7 69 * 3 66 for wawst vndth mdicated a general

tendency for gh Wb,tects top,xerestimate waist updth Runners aver

B

30 mles per neek overestiéated a greater degree than lon ni leage, =

L runne;s 0—39 »mes per neek and controls




w

‘ _Hip: measures were also overestmated in all 1nd1v1duals whﬂe

66

A

T

| shou}der and he1ght measures were general]y underestmated An exceptmn o

was found in Group 2 runners who overestnnated shou]der mdth by . X = 18\.9% '

12 89 and X = 11. 7% j_ 0 94 on measures 1 and 2. He1ght was persxstent]y
underestmated by approxmately 243 over aﬂ groups A.trend of over-f |

esnmatwn of body d1mens1ons 1n terms of shou]der h1p and wa1st mdth

Ped

1s apparent in runners over 40 mﬂes per week Un1vers1ty runners . were

nottceab}y mpne accurate in the'ir perceptions

x 127.32.+.6.28) and controls ('i 10538, +5.15, p < 0. 05)(F19ure B

oost hoc Scheffe test revealed a swgmﬁ cant di fference between Group

4 Group Ana]ysm ~

Analys1s of vamance and post hoc Scheffe test revealed no s1gn1f1- B

. cant d1 fferences among the groups or pair of groups,._ AH groups showed

a tendency touards overestwmatlon of waist and mp width .Group 3

. f‘

“r

(x .97, 99+ 4 zz % =97.29 + 4. 21) and, contro]s (Group 4) (T = 95, so o |

3 48, T - 92 sa + 3. 75) mderesﬁmatea shoulder width An groups under- '
estimated heignt by between 20 and 31: ) | A

) Haist mdth was the mos t overestimated masure Group 2 over- E

estunated by X 29 731 + 9. 31 and X 30 50‘ + 9 14 compared to controls, i

1702'+687andx 3814'595 _ e
| }' Group 2 showed the largest mean dverestmanon of body sxze,"'_ -
X = 1. 40' * 6. 54 X-= 16 562 + 5. 4. The @rand mean for esttmatwn of :

he)ght over alt groups was X = 74 34z # 1. 49 and x 74 4"’ + 1 69,

representing a group tendency for an approxunate uncbrestamatmn of 25%

:"f of height [5""7] B

. .
ERE A TR
R .

. g
R

3 Group Analysws A e " Lo “ i

The ANOVA w%s stgm f'1cant for wa1st 2 measure (F Prob 0 0443)

‘.
<
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67

" Overestimation
> 100 -

.Gr'ouo Lys 3 significantly dt ferent, 9 .<‘(:).05. S
" Figure 1. Mean estimation of waist width: 3 groip analysis ..

\ .



‘.

"Th1s represents an overest1mat1on of. wa1st w1dth of 27 32% in Group 1

mpared to 5. 38% in contro]s Group 1 overest1mated wa1c‘ v dth 1n
“measure by X = 27.28% + 6. 21 compared. to X = 117.02% + 6.87 in controls.
Th1svd1fférence was not s1gn1f1cant K]l groups showed a tendency to
foverest1mate waist width. _ Shou]der est1mates were most accurate in all

'groupsﬂy The range of underest1mat1on of he1ght 1n groups was between

. i

- 23 3 and 28. 5% AH groups showed a tendency to underestmate he1ght q
Mean scores for groups revealed that Group 1 runners overest1mated .
bodily dmensmns by Y- 17 4% + 4 69 and X = 15. 85% +4.47 compared to
contro]s, ¥ =108+ 4 59 and X = 2.9% + 4. 33 |

o Sutmary tab]es of’ means, standard dev1at1ons and standard errors

. : . : . I b
" appear in Appendix 4. . ,' | A
o ';Eating Attit‘ude Test : B
v W‘ : - S o g
5, 4 and' 3 Group Analys1s Lt

Analys1s of var1ance revea]ed no s1gmf1cant d1ffe enc' _on EAT o

'scores for any groups or between any pawrs of @muj:s o,:. / ther the 5, 4 '

}'\g’.‘; : _or 3. group ana]ys1s.: A sunmary table of results‘appears in Append1 x|.5 5

: A

"Jackson Personahty Inventory
| "ﬁroup Analxs1s SE o SR R
_ The ANOVA for energy leveiwwas s1gm f1cant (FProb = 0. '0263)'-",.§§Post ' 5: -
: hoc ana]ys1s revealed that Groupi4 (X 55 17 + 1 90) scored s1gn1f1cant1y |

h1gher than cohtrols (X 45 72+ 2. 28 _on &ergy 1eve] (p < 0 1). T_he‘

A

. AM)VA for respons1b111ty was s1gn1f1cant (F Prob = 0 0006) Group 1 o
(-7,. 43 5 % 3 2) was found to score s1gmﬁcant1y 1ower than Groups 2 %

583+240)3 5686+197)and4(x 435*32)(p<005’)

: (x"
'although there was no s1gm fi cant di fference between Group 1 and gontro]s

-“The ANOVA for 1nfrequency was: s1gn1f1cant (0 0269) although post hoc
e "( Lo

ot T . .
. A - . . e . .
. ; . . o . : e
. . ' : gl
. . . L. EETE s © o R
: . ¥, - 7 . L



b hbg e i e
3 : | ;
R ’-; : " . B v
' v *‘, ,. ; . e, S
" “"‘ ‘“"?“;"’ ‘",“ ‘ - vv‘ <:‘7§¥?‘§ . ;'. : YN )
. . . : s gl :

(A o Rt - : ' R ' 4"5 F .
‘ ana}ys1s revealed no s1gn1f1cant d1fferences between pairs of groggs o )

29 9 X ’ :'\ o .

. ‘No~ other-persona]1ty var1ab1es were found tp be‘s1gn1f1cantly

d1fferen5 among the groups co T, v;;;j*;;;%?~ﬁf;fﬁi"fief' T L
) _ . . ' YAU . L . T

e 4 Gro;pﬁAna]ys1s -"V: , ~T‘ ,f ftﬁff. -eﬂf(~( S : ﬂa-
Although the ANOVA approaches 51gn1f1cant (F Prob O 066) for .
energy 1eve1 d1str1but1on°of un1vers1ty runners amonggthe groups 1 ‘_ g

N eT1m1nated the s1gn1f1cant d1fference between Tow m11eage runners and
s " e

'V; contro]s The ANOVA for*#nfrequency was s1rn1f1cant (E Prob 0 0143)

i

Post hoc ana]ys1s showed that Grﬁup 1. (X F 56‘4 ¥ 3 3@) scored s1gn1f1-?;,;11fb“

'i€§ant1y hrﬁher on 1nfrequency scores than Gﬂbup‘4 (cq

R

I 02"" < 0.08). (F‘gu"e AR “;"" "' :‘;"'é:- e ', j::‘i.‘;‘;"“\".
e ANOVA and postnboc}analys1s reveaTeq no s1gn1ﬁocant d1fferences IR

~- : oa sl
. 2 R L
: ‘ R

‘wamong the groups or:pairsfff*groups ‘on any other var1ab1es -7'g7'ﬂv'l:‘ij-i ¥ e

_,-s,‘v . " X . . b ;,..’»»‘»? L .. _' . . N . . ,'- 'f ° VS L, e "
M . Lo @ e 4 "d“f*'.' .’.._g . Ll S e o Lo ,. L : ‘:{)‘. - .
e e S, v LM

G Group Ana1y51s- 0. ;; . :;-" : ;cw",.;* St S,

‘The ANOVA foraenergy 1eve1 was s1gn1ﬁ:cant (F Prob 0 0362) Post ‘ ]7ﬁ357
hoc ana]ys1s showed that Group 1 @X 52 92 + 1 71) scored~s1gn1f1cant1y _;T |
;h1gher than Group 3 (X 45 72 + 2. 28 p < 0*1) on energy 1eve1 (F1gure 3)

i _oThe ANOVA fqr 1nfr9quency was s1gn1f1cant (F Prob 0 0088) Post hoc - 7"V N
v‘s_v@nalys1s revea]ed that Group 1 (x 54 21,+ 1 54) scored Slgn1f1cant]y l;'“,;,i lti';
* higher than ,(ir@up/; rdnne}i& 49 2.2, 5 < Xk 1) and Group 300
| “(C°"'“‘°15) (X< 47.0 £ 1.03, p < 0.05) (Figure ). | 7 :
L ANOVA revea1ed no, sign1ihtant d1fferences among the groups on any {{;i
E other persona11ty var1ab1e Summary tab]es of means, standard dev1at1on5'd€;fi,. .
, (,and standard érrors fbr the 5 4 and 3: roup ana]ys1s appear A, Aﬁpend1x 6 F.
o S e RN
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s -

N ‘fl"g/dl 2. 41 p < 0 05) (F1gure 7)

Hormone Analysis

A
- Yy »

5 Group Ana]ys1s

ﬁ": The ANOVA for SHBG was 51gn1f1cant among the groups (F Prob 0.00609,;

er-’vb“y : s —— " . e
Post hoc. ana]ys1s v1a a Scheffe test revealed that Group 1 (X-= 4 &é.'-'

g/d] + 0 18) had . s1gn1§gcant1y ]ower SHBG 1eve15 than Group 3 runners

(X 5 96 ng/d] + 0 25 p 2.0. 05) and Group 3 runners had s1gn1fftant1y S

h1gher Teve]s ‘than controTs (X 5 11 ng/dT + 0 018) but onTy at the 0 1 |

LY

o

level of s1gn1f1cance o '"Wf. o 1' S ﬂ'g“

., A s1gn1f1cant ANOVA ﬁgs computéll for non SHBG bound T (F Prob
0 0195 Post*éyc Scheffe tests revea]ed s1gn1f1cant1y 10wer nop

boun,a T-levels in’ Group 3 rungirs = 216 16 ng/d] + 24. 25)&

Group 5( controls) (X ' 387 31 ng/df”+ 53 51 p < 0. 05) (F1gure,5 -

. ﬂ

i
u)i‘\

- . PO

no between group d1fferences were s1gn1f1cant 1n‘post hoc ana]ys1s

The ANOVA for non SHBG bound T was sxgn1f1cant among’ the groups

The ANOVA for T. Tevels was s1gn1f1cant§(F Prob = 0. 0473) Howeveﬁ}i

H?ﬁ‘ v .“4,:. ,

Runners as a- group appearé%Dto haVe cons1qﬁrab1y lower T Tevels‘than Fe
controls ‘ No other‘ANOVA was s1gn1f1cant fu»f : Tﬂ&;,;, L
N ‘ » / ‘ .‘» . ‘G . . ‘ o ‘1‘ ' ' / JJ‘ N » w
’//t;e/*” 4 Group Analys1s o e "'i' . ' \j‘ 5. el

( F Prob 0. 0181) * Post: hot Scheffe tests- revealed that Group 2. \ L

( 240 02 ng/d] + 24 68) had s1gn1f1cantfy lower non-SHBG bound T

.\«.-‘

""_Group 3 runners (X' 248 62 ng/d1 + 31 19) had s1gn1f1cant1y ]ower non- :

SHBG bgund T levels than contro]s but only at the 0 1 level of s1gn1f1- f'
A*fcance (F1gure 6) The ANOVA for Free T was s1gn1f1cant (F Prob 0. 0257)

“'fPost hoc ana]ys1s showed that Group 3 runners had s1gn1f1cant]y 10wer

N Free T Tevels (x '9.08 ng/d] + 1 13) than Group 4 contro]s (x 15 15

P

] ,‘\’

.,_“H‘r
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The AM(NA f“or tH levels was s1gniflcant (F Proo = O OS)'-‘or runners |

g4

'as a group versus controls although post hoc analysls revealed no

dlfferences between gnoups Exam?nat1on of the data revealed a conside'a )

able d1fference between .Graup 3 runners (X 6. 71 nlu/nl + O 73) and

WP

_controls (x = 10.10 mlu/ml + 1L 04) = Group 3 was also not(gggply ]°4er,r'(( '

-than the h1gh mi leage Group 1 (X 10 56 qu/ml + 1 32) on the Lh measure.

The ANQVA for prolactin was sxgnlfican (F’Prob 0 01) However,f | ;fi'

1_‘post hoc analysis revealed no slgnif1cant dlff rences between groups

'faAlthough the ANOVA f TSH approached signlflcance (F Prob.= 0. 06), there

'

' »‘is no clear patfern wlth regard to TSH. levels’ among the group

&

.than Group 3 (controls) (X 15, 15 ng/dl + 2. 41 p <. 0 05) and Group 2

: 'runners had s1gn1f1cantly lower Free T levels (X

No other ANOVAs were s1gn1f1cant among‘the honnones measured ’

4 3 Group‘Analysls

ANOVA was s1gn1f1cant for LH levels (F Prob = 0-034) Post hoc SRR
‘analys1s revealed s1gn1f1cant d1fferences only at the 0’ 1 level betweenff

'Group 2 runners (X 6 71 quﬁml i+ 0 73) and Group 1 (X 9 63 qu/ml + -

0. 85) and Group 2 and pontroLs (X 10 10 qu/ml + 1. 04, p < 0 1)

The ANOVA for non SHBG bound T was - s1gn1f1cant (F Prob 0 006)

;'Group 1 hadi§1gn1f1cantly lower -non- Sﬁ%G bound T levels (X 246\44 ng/dl
. +18.99) than controls (x ‘ 387 31 ng/dl + 53, p < o 05).° Group 2 |
:runners (X 248 62 ng/dq + 31 19) had s?gnif1cantly lower non SHBG

bound—T levels than controls (p <—0 05) (F1gure 8) v
' ANOVA for Free T.was’ s1gn1f1cant (F Prob 0 0095) Group 1 was :

’found to have s1gn1f1cantly lower Free T levels (X 9. 76 ng/dl + 0 76) '

4

9 08 ng/dl + l 13)

e

The ANOVA for TSH was s1gn1f1cant among groups (F Prob 5:0 03)

\ -

-y

‘{"

. W

' than controls (p < 0 05) (F1gure 9) i f'f;ﬁ7. };; f. ;_o(‘ “':.3‘ j‘ad>:.:fu".:
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' :Group 1\ runners had s1gn1f1cant1y lower TSH levels (X = 4. 85 uU/ml +

Q. 88) than Group 2 runners (J.( 5 93 uU/'nl + 0. 56) and Group 2 runners, - '

T«

sxgnifmantly hwgher TSH . levels than controls (Y: 4 79 uU/m1 + 0. 18) -

the Scheffe conparison _' L : g ) "LJK :

The ANOVA for pro]actm was S1gmf1cant Lp < O 05) and p‘ost ,hoé T

B analys‘ts showed that Group I‘runners (X = 6 07 ng/ml *0. 85) had s1gmf1- 1 '

: l'cantly 1ower pro]actm' levels th‘an controls (X js 01 ng/m1 + O 49 l " "-5.7, -
“ p s 0. 05) and Group 2 runners '(X "5 70 ng/mk+ 0, 57) had s1gn1ﬁcant1y ;
»1ower leve]s than controls (p <0. 0@) (F1_gure 10) i : 3 “ " - ;

.g L :
. Sunmary tab]es of means.,wstagdard devwatnons and standard errorS*

&

, .;."for harmone 1evels 1n the 5 4 and 3 group ana‘lysws appear 1n Append1x 7( )

. L4

. and Append1x Tf(b) ,, »oﬁ“ . .Q‘V,‘_ . ey

Percentag D1fferences 1n Hormone Levels ', S : g /
. . - (’fg . ’ ‘. A:’" ) ) .,‘-i.. ) ’ R e S » oo ‘-\‘ “'7 ¥ Lo
3 Group Analys1s R ‘W L R -
& - : e P
Total free and non—SHBG testOsterone and pro1act1n as percentages I

) of mean controT leves are %repnesented 1n Table ZQA, B and C) N__‘U'__-"

'e‘ither

S D1Fferences an tota} testo;térone were not s1gn1 f1cant '*E;_»

the 5 4 or ,3 group anal_ys1s a]though tota-] T was in the 3 groqp ana“lysw ", ;

.on average 15% lower in, 40+ mﬂes pe’r week runners, 19% 1n 20:39 mﬂes Y
per week runners than. controk Free T was 35% lower' in 40+ mi 1es per ,

’(week runners“and 40% lower in. 20 39 mﬂes .per week runners. _ Non SHBG T |
: ".was 26% lower in both 40+ mﬂes per week runners and 20 39 mﬂes per _.;.4 ',
- ;_Twee&&mners Pro]actﬁf was approx1mate1y 259 1ower in both groups. ,..'
| In the 4 group ana]ys1s s1m11ar ﬁndmgs were apparent when the 40+ ,

. j mﬂes per week group was d1v1ded ’fnto 70+ mﬂes per week runners andf :‘_"

: ""',.40’69 mﬂes per week runners. In the 70+ mﬂes per week group totaﬂ T

- ca

- N

il a e . o o’
— R - .

> e

seefin



= Prolactin

- ‘IA“
. N I .'.’.
. . \
. N
.
., .
S
: ¥y
. B
s

Gidup 2 vs '3 signifi

C.

RIS SN
L 1.1
3.

%.Group. 1.vs-3 significantly di fferent, p <4.05 .
'ant-lfj'dfffereri_t,_p. <0.05 © .

v

N B 2
dres

P &

e ;
. ! -
e
vt N
. -
-y
. S

NG

F‘Qdfs’.-m- Mean ‘Pm1aCt'in*fevé;1"s'; 3 group ;na]xs'is g

BTN

1§.




4 .
%

TABLE 2

) .

. Percent -Differences in ‘Hormone Leve]s <

~

. miTes: per week ,;'
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Percentage’oﬁ Mean Cbntrol Leve]s :

Non SHBG T

Free T -

rﬂ
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5 Group Analysis

100

100

 .Table C .
. . . { .
Percentage of Mean Control Levels
Grotp Non-SHBG T Free T Total T Prolactin-
University
Runners . 73.1 68.0 78.9° 74.2.
70+ . : ~ N
. miles per week 55.8 52.2 77.8 85.7
| '40-69 o L -
miles per week '55;8“\\\ 61.8 ¢ - 87.7 71.8
20-39 | o : ,
‘miles per-week 69.2 ° 64.5 86.3 78.0
Control 100 100




was 20% lower, free T 38% lower and non-SHBG bound T 33y Tower than in
o controls. Prolactin was on average 15% lower in\'t,he 70+ miles per weekv
group than controls. » | | . |

~ Total T was 12% lower, free i, 34% and non-;;SHBG bound T 38% Tower
than controls in the 40-69 mil}es per week group with prolactin being an
average 2'\'9%.10wer than controls.

Total T was 19% Tower, free T 40% iower and non-SHBG bound T 36%
1ower in the 20 39 miles per week group than contro]s “\

A'lthough differences in free and testosterone oniy bec/:ame signifi-
cant at the 3 and 4 group ]eve]s a genera] picture of reduyced free T is
seen thnoughout the analysis progression Differences in total testoster-
one, a]though not significant, are consistently around 20% lower in
runners versus controls. o N |
| Low cell sizes and high variabi]ity il the 5 group analysis may be
responsib‘le for a lack of signiﬁcance in differences between' runners
and controls. Non-SHBG bound ‘testosterone was however signifieant'ly, '
diffenent at the 5 group analysis level.

- Total T is seen to be 22% lower in the miver51ty and 70+ mi'les per
week groups while only 13% 'Iower in the 40 69 mi les per ‘week and 20- 39 '
miles per week group. Free testosterone was between '38 and 2% lower
the miversity. 40-69 and 20 39 miles per week gnoups but 48% lower in
the 70+ miles per week rumners. Non-SHBG bomd T was 27% and 30% lower in
in the university and 20-39 mi‘les per week groups r/-espective'ly but 452 in
the 70+ and 40-69 mi‘les per week gnoups. Prolactin was 26: 14!. 28%
and 221 lower in the miverSity, 70+, 40-69 and 20 39 mi'les per week groups
respectively. o ‘ - o

Di fferences in total, free and‘.non-SHBGv bound testosterone and
prolactin are thus apparent between all lruming groups and control groups.



Individual free T aﬁd non:SHBG bound testosterone levels and prolactin

for the f'inalf 3 grodp“analysili;_{nay be found in Figures 11, 12, 13 and 14.

¢ i

.. |
\ PART_III
,\'

B
£y
B

Results

Spearman Rank Otder Correlations (Part i)

Based on differences\ revea]ed by ana]ysis of variance on 3 groups
(40+, 20 39 mi'les per weela,,and controls) and post hoc Scheffe tests
selected comparisons were 'rr:ade between the fgl'lowing variables: |

Waist Estimation Score - mean .of measures
Mean Eody Image_ Es\tinﬁtion‘ - overall mean score
- Eating Attitude Scones - | |
| Anxiety Scores ‘\\ S .
Se]f-Esteem Scores i ) ,
Infrequency Scores |
Total féétostérdne A |
. Free Testosterone \\‘\ .

Non-SHBG Bound Testosterone

Prolactin - ‘ -

Li:teinizing Hormone - |

~ Follicle Stimulating Hormone

Cortisol : R

The Speaman rank order comlatim method was used given that
.numbers in groups were 1nsuff1c1ent to give power to the use of a Pearson

. Product mnt comhtion.‘ Results are\reported in the Appendices in -

full and signiﬁcant comlations are reported at the 0.05 and 0.01 levels

of\significmce ' |
. \\\ ‘ ) .

\\ ] 1 . ‘ .\"'B, .. \

85



1400[ .
| n=18
t ° '
ne= 27 n= 17
1200 4
hd . .
. H
L ]
1000 . . .
g .
(1] .
Total ¢ —_ R
Testosterone goo|~———~—— .-.:?—-———————,-—.-—-- X antm']s
ng/dl ‘ :-; °* ) ‘ '
. ] . s
L v, $ .
600 | g .; R W
B . [ ]
. ! .: ..
400 .. .
«‘.f
: . 0y
200 K
|
1 2 3
' Group
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Correlations were cornputed' for‘"'3'séparate ng‘OUDS',l 40+ miles per Week;

0 20-39 miles per week and control group Agaln, this was based on ANOVA _

1nd1cat10ns of major- di fferences occurring among these QY‘OUPS ‘Signifi-

) :“.-;‘cant correlatlbns are. reported below by QY‘OUP

T \‘40+] Mﬂes' per Neek - Speemia“n Rank Order-'Corre-l atl ons

| ‘_Naist width estimation scores correlated with mean body 1mage estimat'lon

"-li-‘scores p= +0 937 (p < 0 01), anxiety scores. p= +0 410 (p < 0 05),

- ﬂ1nfrequency scores p = 0 419 (p < 0 05) and prolact'ln levels p 0:..844"
\fw<oon ) o |

.‘90

‘_'Haist est‘lmatlon correlated 1nversely with self—esteem levels, p = -0 338 o

’ .“'}-ngan body 1mage overestimatfon oorrelated wlth 1nfrequency scores. .
| . ¥ S .
H‘p-0371 (p<oos) L

Eating attitude scores (EAT) con%lated 1nversely with - prolact'lp. B

 p=-0.331 (p<oos), Ln.p--om (p<005) andcort'lsol P -0535; -

'dw<oon

- Anxiety was. inversely comlated tosself-estee- p= -0 396 (p < 0 05)
__and k- non-sms bomd T. p = -o 383 (p < 0.05)

Infrequency sc\:ores comleted inversely to free testosl:erme (free T)
,_'scores,p--oan(p<001) - SR - ‘

Total testosteme (total l’) qorrelated sigrlf‘lcantly with free T

p= 0684(p<001)andnon-5l86bode P +osox(p<oox) R

=

| -Free T correlated -dth non-SlBG bomd tesmsterme (non-S!BG bound T),

1";P = 0. 987 (P <o0. 01) and non-SlBG bomd T correlated with prolactin levels, . -

p.= 40, 83 (p < 0. 01) Prolactin correlated with LH p = 0 511 (p < 0. 01)

/

/



it ' LY
‘b L

~ and FSH, p < 0.517 (p < 0.01) and with cortisol, p = 0.365 (p < 0.05).
=LK 1evé1§i correlated with FSH levels, p = 0.376 (p < 0.05). :

' ‘..

,No other comparisons were significant.

20 39 Mﬂes per- week Group - Spearman Rank Order Correl at1ons

Ly . » . B
Wa1st width estimation scores corre'lated to mean body image est1mat1on‘

S

scores, p = ’0 747 and pro]actin p= 0. 686 (p < 0 01)

et

91

- Inverse corre'lat'lons were found between )waist scores and total tescostemne, .

T p= -0, 910, free T, p= -0. 778, non-SHBG bound T, p = -0.853, FSH,
" p = -o 613, and cortiso'l levels p= 0. 839 (p < 0. 01)

: ,Mean body 1mage est‘lmation scores correlated 1nverse1y with tota] T
p= -0.796,_free\T p = -0.662, non-SHBG bound T p = -0.566, prolactin, .
. p= -0.491, FSH, p a -0.650 and cortisol p= -0 608 (p. < - 0. 01)

_EAT correlated with non-snss ‘bound. T,p=-0. 530 (p < 0.01).
@

Self-esteem cornelated 1nversely vrlth free T, p = -O 503, and FSH

.p=-0. 537 (p < [2 os) and ‘LH, p= -o 658 (p, < 0. 01)."

- "Total T levels correlated with free T, p = 0.920, and non-SHBG bomd T,
‘p- 0. 9sa (p<001) andmthmmsol p- o 431 (p< 0.05).

. Free T’ commed m;h non-SHBG bound T, p= o 972 (p < d.o‘l) -

No other cwarisons were sigrlficant.

"'Control Grog §mmn Rank Order Correlations
Uaist width estintion soons oomlated s'lgniﬂcantly uith nan body
' i-ge eStination soores. p 0. 902 and prohctin levels, LB . 796

(p < 0. 01) and with infrequmcy soores. p= . 0. 62 (p < 0.05)

\

‘ vSelf-sue- comlaeed 1nversely to prolactin levels. p= -0 7(5
pe0on). -

o



h

No other comparisons were' signi ficant for the control group.

A . .
y . /L-I“
¥ Vf,{,‘\l ‘V»A

. ’ ' ‘5 . ) . .
Total T correlated with free T,ip 0:924, " non *-SHBG T,'p = 0.909

i ’a’i)f };:;.J;:,._f oL
(p <-0.01) and 1""9"'9‘)‘ "‘th’l’ﬁ’i‘a‘* 0. 480 (p < 0.05).

Free testosterone cq'éreﬁ:ﬁed Wi, 7{-; ,_7SHBG bodnd T, p=0.971 (p < O. 01)

fand inversely with LHJMS p = -“\%17 (p < 0 05)

: -
Non- SHBG T bound T correlated inversely with LH levels, p = -0. 468 ’

(p.<0. 05). .

A matrices of correlati ons and signifi Lant correlations for the .,

above variables mqy be found in Appendifa(a) and Appendix 8(b)

Spearman Rank Order Correlations (Part ii) | .

. Correlations of Pondef‘a] Index and Frequency of Runs per week with

Other Varfables ~iv- 4, . \N

o Speamen/rank order correlations ,werecomputed for ponderal index

(a measure of body linearity) and number of runs per week with mean waist

‘es’timation, mean body ‘size estimation,' EAT, anxiety,‘ ‘eelf-esteem,
Ainfrequency. total testosterone, free testosterone, non-SHBG bound
. testosterone. pmlactin, FSH "LH and cortisol Significant correlations

were found. betieen ponderal index (PI) and free T (p = 0.320, p < 0. 05),

in the 40+ miles per week gnom In the 20-39 miles per week group

pondural inchx correlated with cortisol (p=0. 479 p < 0. 05) and
inversely with self-esteem (p = -0.4110, p < 0.05). Total testosterone
(p~ -0.397, p.< 0. 05).'non-SlBG'bouid T (p = -0. 39, p < 0. .05). | A'
correlation of -O 360 was fomd between free T and pondural index.

, Houever, this was not statistically signi fic’ant. . In general pondural

index in the 20-39 miles per ueek group appeared to be related to the

various measures of testostenone. .

In the control group pondural index correlated inversely w.ith -total.
T (p.= -0. 724 p<<005) and free T. (p' -0572. p< 0. 05)

. other oomlations betueen pondural index and the above-menti oned



/

variables were significant.
The number 6f.runs per week in the 40+ miles per week:grOup/

correlated significantly with the EAT scores (p = 0.549, p < 0.01),

_Therevwerefno other significant correlations'betweeﬁ number of runs pér

week and any of the other variables.

A matrix of correlations between the above-mehtioned‘variab]es may

‘

be found in Append{x 9.
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CHAPTER V

DISCUSSION

!

Demographic Data Questionnaire .
Between group difierences on -hormone levels, body image perception

‘or'personality did'not‘appéar to be confounded by age or body stature

(as indicated by ponderal index) as no significant differences were found

‘between groups of runners and controls | ‘ -
Demographic gdata from the present study revealed similar findings to -

those of Yates, Leehay and Shisslak (1983) in runners, and Bruch (1978)

in anorexic'patients. However, aithough habitual runners were'found to -

come from white-collar, upper .income bracket professions anb high achieve-

ment orientated backgrounds as do many anorexic patients, it is entirely »

. possible that such a group is self—seiecting Those in manual occupations’

"‘might weil not have the need or energy for pro]onged‘fitness orientated |

-activities such as. running. The results of this study and of other

studies revealing similar demographic characteristics in runners (Burdick

and Zloty, 1973; Hartung and Farge, 1977;. Gontang, Clitsome and Kostrubala,

1978; Clitsome and Kostruba]a, 1978; Dowd and Innes, 1981) may therefore

- not be comparable to the demographic background of the anorexic patient.

The runner from this type of background may not be motivated to run by

the same pressures that contribute to the onset of Anorexia nervosa

. Running,Commitment Questionnaire

Questions from the questionnaire may be divided 1nto four categories
for the purposes of the discussion 'running and eating attitudes, running"'

commitment domestic and occupational respon51b1]1ty and’emotional

94



attachment to running, LT |
, Eating attitudes as defined by- the EAT revealed no Significant ..h R &

differences between groups of runners and controls Responses to the

Commitment Questionnaire were consistent w1th this finding in that

} ';‘

although 61% of the runners reported nunning at lunch time only 26% Ly
frequently missed Tunch in order to run -Only 4%. admitted to missing a o
’ meal frequently. The apparent inconsistency in the latter responses ”
'will be discussed at a later point. Generally, responses ¢d questions ;

relating to meal avoidance were not conSifkent with anorexic-type o

l.‘, A -

" behaviour. Similarly, the questionnaire revealed that 60% of the runners - .
. regularly consumed at least three neais peL day which was not conSistent T
_ With anorexic behaviour These findings did agree with. the generally

' low eating attitude scores through the running groups and therefore a .;

hypothesis of anorexic eating attitudes,inohagitual runngnsvwaS;not ST o

e

supported. F R S

Many anorexics feel a need to exerCise directly after»f meal' J,g - }?i
(Bruch 1971, 1978) However, only 20% of thesrunners in. this study
éXpressed an occasional need to exercise directly after eating.- Once

again’, this finding was not ‘indicative of hypéractiVity assoc1ated Wlth L

‘reduced caloric consumption. :;_L\Tpg; .‘;’ o

Eommitment to running was assessed Via four questionS»u.Forty seven i

. percent of the runners. TEPOPtea’that running had" & fundamental importanpe ,,;;'1>
in their Tives while only 14% said that running was primarily for'enJoy- v,,,x7~i

ment. It was clear from this and anecdotal eVidence thae running was
_ clearly more than a means - of enjoyment or achiSition of fitness 'Q};ghifq 3

L
Q'

PreVious reports on runners have suggested that negative addiction in :
,the runner was finally characterized ‘by. a failure to adhere to medital

‘advice (Morgan, 1979). Eightyffive percent of the runners-utilized in
o : N S

4 " . . . N . .“X 4{'" .



_the study said they would only. partialiy adhere to medica’l advice to

— rest- whiie—lzz—said theywwid—totaﬂy—ignore —the-advice-—In-response
to a directive of tota] cessation of running for medical reasons, 15%
-said they would tota]ly ignore this adv1ce while 401 said’ they would
experienoe an extreme Sense of loss. These findings partialiy Support

‘the negative addiction construct suggested by Morgan ' (1979)‘ Further-h '

more, conversation with the runners left little doubt as to the importance . 3

.

of running in their lives. _
Emotions associated with running were eiicited thnough questions
regarding feelings on missi,ng a daiiy‘ run and the above mentioned
? . ‘question regarding medical ‘advice to cease running. One-thdrd of the
: runners said they would feel mi‘ld anxiety at missm{;’ the daily run whi'le,
" .only one admitted to potential feehngs of high anxiety. It did not
appear that the runners demonstrated the addictive qua]ities alluded to -
by Morgan (1979) and Litt‘le (1981) on the basis of the questionnaire
responses.-

‘Responsibility of the runners was' assessed according to responses

regarding latenessffor work and failure to fulfill domestic responsibil-

ities. " It has been reported that addicted runners frequentiy forego
domestic andvoccupati ona].respons.ioi‘lities,,(norgan,' 1979; Yatesl et al .-.’ |
1983)' It is also well documented that the bizarre -behaviour of the

' anorex*nc 1nterferes \nth familial and occupational responSibﬂity

: (Bruch 1973 1978) Only 6% of the runners in the present study
reported that mnmng_oftenfma.de‘ them late for work and only 8% said
th'at' running »caused them .to -neglect domestic responsibility Running -
:.d'ld not appear to interfere with domestic and occupational responswil-
ities of the runners. | :

4
e
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jBod! Image

The—Boﬂy—lmage—Percept%oﬂ—test—reveaJed—a—genera%—
'overestmat'lon of bodlr mdths in a‘l] runmng groups and controls
. However, there was a_part1cu1ar trend towards 1ncmas1ng'ovemst1m;im _
of waist wioth with increasing mileage ih the r‘unners.v_ A large var‘i\a-
‘,t'ion in uidvth' perception among the runpers and sma'll group,numbers in
all Tikelihood accounted for the lack of significance of differences
when results were analyzed using four and five groups. Howeuer,' when
the runners were d1vided into a high mﬂeage group of 40+ miles per , -
week and a Tow mﬂeage group of 20- 39 mi les per week, the h1gh nn]eage
group demonstrated a signifi cant‘ly larger overestimation of wa1st vndth

"~ than the low mileage runners or controls. The genera’l overest'lmation of

. body width m all subjects 16 cormstent with prekus studies comparing

anorexics and normals (Casper, Halmi et al., 1979‘. Halmi et al., 1977).
"As anorexics are prone tooverestimate bodily dm‘ensions conpared to
normals (Casper et al., 1979; Halmi et al., 1977) then so the runners
in the present study appeared to overestimate body size compared to '_ |
controls. The runners as a group were generally much s'hmner than
controls and yet they. .overestmated bod_y size more than cont»ro'ls.
Again, this is eoosjstept with the 'aoore)kicte'mhncy of overestimation
wi h"i'ncreaSing emaciation. Unfortunate1y, houever, this test could
not be carned out on anorex1cs for ethical reasons. Coupansons to )
anorexic body mage peroeptwn must therefore be specul.at"ive.

If the general overestmatwn mth ua'ast size was assoc1ated to
.2 concern with weight, the nesu]ts m1ght be conpared to Askevold 3
(1975) not1on of locii of concern with certain bodﬂy dinenswns

accordmg to various aﬂmnts Anorexic pat1ents weré found to
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speo'fically overestimate waist size which, accord_ing to Askevold, was

\ ‘ T - o ; .
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—indicative of their desire for thinness. It may be that as a runner
increases mﬁeage and perhaps Toses ‘weight_ then so his concern with
body size grows. ' This remains purely speculative and a longitudinal‘
study would be required to assess: the e_ffectqot increasing rﬁieage' on

body image perception.

Eating Attitude Scores

Analysis of eating attitude scores revealed no significant
differences aning groups at any analysis level. Group mean scores were
consistent uith the normal mean score of 10 as defined by Garnerend

Garfinkel (1979)-. Results) did not suggest the presence of abnormal e

eating atti'tudes inArunners as found in: female rmners_ by Henry (1982),

in ballet dancers (Garmer and Barfinkel, 1979) or in anorexic patients
(Bruch, 1971, 1973, 1978). A hypothesis of similar eating attitudes in

runners and anorexics was not ‘supported.

Jackson Personalit_y Invemtog(

The Jackson Personal‘ity Inventory did not nevea'l a typlcal _profile'f
‘of runners . according to mi]eage or as a group compared to controls. "

‘4,'_High anxiety in ‘long distance runners found in prev1ous studies (Morgan,

1968, 1978) or low anx1ety in distance runners (Costﬂl and Morgan,
1976; Morgan, 1974) was not ident1 fied by the JPI in the present group
nor were the runners less socially adroit or reserved than normqls as
fomd 1n prev1ous studles (Hartung and Fargg. 1977 Burdick and Z]oty,v
1973) Low self-esteem’ (Bruch 1978) fngh anxiety and low 50c1a1 R
_adroitness (Halmi '1974) or excesswe shyness (Kay and Le1gh, 1956)
tralts attnbuted to the. anorex1c pat1ent in previous studies were not

" evident from the results of this study. However, when the analysis was



—i‘nfﬁqpe‘n“c y—s—co res were found in the high mileage running groups versus

_ ‘characteristics between runners and anorexics. However, some disparit.

Lis

conducted at the four and three group levels, significan‘t_ /}

controls: High infrequency scores are interpreted as a measu
improbably or inconsistent‘ résponses and as such this factor wi 1 be
discussed further ‘

Results of the questionnaires did not point to clear comparab e

between anecdota'lkl evidence uas-’gainedfrom the study and written
questionnaire responses. Such a disparity may possibly be an expression\
of denial as fomd in anonexic patients The significantly higher }
infrequency scores on the JPI maysimilarly refiect this denial. " S
In summary, the questionhaires faji led to identify the’ addiction or |
cowituent to running ‘and concerns wi body size and eating as described

by previous authors (Yates et al., 1983 Morgan, 1979; Little. 1981)

Three explanations are thus possible for the disparities between

anecdotal and written responses. ’ N
Fi rstly, the"questionnai res used were ei ther'. inappropriate or

"Tacked the sensitivity to icbntify the above nentioned characteristics

Secondly, 1t ‘may be that the questionnaires were valid tools for the
measurement of eating attitucbs and conmi tment to running but that
runners were not concerned wi th body weight caloric content of food,

or addicted to running as - suggested by Yates Leehay and Shisslak (1983)

or Morgan (1979) or Li\le (1981) Anecdotal evidence suggesting the

| 'opposite of: this may have applied to a few specgfic cases. Thirdly.
habitual runners may be negatively addicted to rmning, may be concerned
- owi th body weight and food consunption, but deny these characteri stics

in written questionnair_es as the anorexic denies illness. The latter

may be supported,as previously suggested by significantly higher- o,
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infrequency scores on the JPI in the high mileage running group compared

———to-controls

The table of similarities between habitual running and AN may thus
.be revised in the light of results from the present study (see Table 3).
Several studies have examined the acute effects of endurance
running on total testosterone levels prior to conpetition and stressful
endurance running (Norville et al., 1979; Kuoppasalmi, 19&) Dessypris
| et al., 1976) However, no attention has been paid to resting levels
\ of total, free or non-SHBG b0und testosterone in endurance runners. . ¥
~ The present study therefore involved basal samling after a 24 hour '

rest period and the absence of recent covpetition.
. Studies that have docunented pre-rrace testosterone levels reveal
" values with the normal 300 900 ng/dl range, for adult males. Dessypris.‘ ‘
'QKuoppasalnn and Ad‘lercreutz ( 1976) reported levels of 662 08 ng/dl
. prior to a marathon run, Kuoppasalmi (1980) 504 ng/dl in runners during
a normal day and 725. 62 ng/dl prior to an’ endurance run. Schmid et al.
.(1982) reported»levels of 550.08" ng/dl in a group of skiiers prior to a |
| 36 km cross comtry ski racel.. Such values are usui“as control sanples. '
ye't not take into account any anticipatory change in testosterone
| prior t\o exercise {Cumming and Rebar, 1983) Horville et al (1979)
.,reported levels of testosterone of. 376 ng/dl in runners" and 502 ng/dl ;
.in controls but did not statistically evaluate nor, discuss this _ E '
.‘ difference The reduced testosterone levels induced by acute bouts of '- B
o exercise have alsq been. found to recover to above pre-exercise resting
Tevels (Morville et al., 1979 Kuoppasalmi 98).
Testosterone levels of the runners used in’ the present study were.

within the normal range for males except for 2 subJects out51de the
,10“!8?',"3"93' Mean levels of 708 ng/dl were fomd in the 40 plus miles o : .

EST



Table 3

- being rather

1mportance to .the—runner

Habi tual Runni J

Overestimat'lon of waist size
compahed to normals.

Height control not of prim

iw?

No concern with calor‘lc content
of food. '

No appanent ahxiety ;elétedt to

. cessation of running.

. Normal eating behaviours and
‘No indica-

self-esteem levels.
tion. of feelings of loss of
self-control.

Rf.tuals of runni ng ,_

l{yperactive ch racteristics
~ of habitual

ners. Activity
elings of well
n to burm off
unwanted calb e_s. o

important to

Endocrine P fﬂe of the male
habitual r does not

T levels, LH, FSH, cortisol, T4,
TSH within /the nomal range.
Prolactin levels reduced.

L
aﬂﬂb\ﬂiﬂES BETHEEN‘HABITUAL—RUNNiNG—ANB—AMRHIA NERVOSn =
R  REVISED ACCORDING TO FINDINGS OF THE STUDY -

[T

resemble that of the AN patient

. . female.
~and female AN..

-, prolactin, growth ‘hormone and
‘ cort‘lsol levels in both sexes

Inv\

sy

m
Y ' Vc:r
&
Anorexia Nervosa
. Consistent overestimation of
- body size.
. A relentless pursuit of thin-
ness and pre-occupation with
food and weight.
Pre-occupation with food | and
caloric contént of food.

".‘ Den.'ial of‘ j]'lness. “u S \

Food avoidance: a means of

achieving self-control.

. Rituals of self-imposed .
_Qstarvation.' :

-

Hyperactivity in AN patients.

" ‘Goalless' activity to burn. off '

ca’lories. PR

c N

. - Endocrine disorders in male and
' female AN patients.

‘Reduced T

in the.male, increased T in the
Reduoed LH, FSH 1n ma]e '

Increased :
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" per week group and 669 ng/dl in the 20 39 miles per week group  This -

~— compared to mean levels of 802 ng/dl In controls.

" Differences. among the o plus’ wiles per week, 20-39 miles per week
and control groups were most marked when levels of free T. and non-SHBG
.'bound T were calculated Total testosterone was approximately 15% E
lower in the running groups than oontrols whereas free T was betueen

35-401 Tower and non-SHBG bomd T, 26% Tower in rumners (40+ and -20- 39

l

10.05 level for free T and non-SHBG bound T. Possible mechanisms. and

miles per week) ’than controls. The differenoes were signi ficant at the
implications of reduced testosterone levels may be examined ‘ A

' Testosterone levels in the blood depend on’ three factors synthesis, , .‘
. binding and clearanoe Reduced testosterone levels may . therefore o
+ reflect reduced testicular synthesis alterations in the binding of N
- testosterone to speci fic binding globulins or an increase in the metabolic B |
fclearancerate , . . E R S
l_ | clearance of vtestosterone is hepatic and extrahepatic. Huscles =
. contribute to metabolic clearanoe and possess both specific androgen .
receptors (Snochowski et al., 1981) and enzylnes capable of metabolizing o
, testosterone (Stenstead and Eik-Ness 1981) Reduced testosterone levels
" have been found in rats after endurance training accowanied by increased 5 i
excﬂtion of urinary by-products of steroid netabolism (Dohn 1978) )
~ The p&umity of increased ngtabonc cleararice of testosterone via L
1ncreased intmscular utilization is imossible to- determine in that -
~ there is no known- speciﬁc mtaboli‘te of testosterone fm uuscle - S
";clearance L ,f R TS R '}: S ’.,;‘? .
| Prodwction of testosterone is chpendent on Ll[Q released in a o \

pulsatile fashion fm the anterior-pituitary. Prqlactin nay also play
| _a role in sensitizing the Leydig Cells of the testes fo LH. thereby



'-'Assessment of the metabolic clearance rate is, however, complex and j ‘,

'maybeexamined SRS AR :j Lo 1 ‘.

: : samle of i.H is therefore not conclusive evidence of either an fnpaired
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faci litating or enhancing the secretion. of testosterone into the

The-: production—rate—(i’k)—of—testosterone—is dependent—on

' the serum Tevels (SL) and rnetabolic clearance rate (MCR) of the hormone

expressed as,
PR = SL X HCR

- thus its contribution to reduced T levels di fficult to ascertain -
‘Hovever. non-SlBG bound T and MCR are signi ficantly correlated and a
o linear relationship also. exists between free T and . Dihydrotestosterone
'(DHT) and HCR (Vermeulen. 1969) The present findings suggest there- -»
"Hfore, a neduction rather than increase in the metabolic clearance rate

of testosterone Factors that may haVe affected testosterone producti on

‘Redu’ced prolactin levels have been associated with reduced

e ,_jtesticul ar production of testosterone (Besser and Thorner. 1976) |
‘} ';Prolactin has also been found to act. as a sensitizing agent on the Leydig o
: .'Acells of the testes to LW (Bartke and Dalterio, um,'nafiez. Lloyd |
'and Bartke, 1972) Significantly reduced prolactin levels in the | |

N "l.runners (40+ miles per week and 20-39 h‘les per week) may be associated
..r»"withsredut:ed testosterone. Tevels in the runners. o

LH levels were fomd to be’ in the nomal ienge for adult lnales ; o

(3 6 tozzz 4 qu/ml) s such nduced LH levels wduld not appear to be -

| “responsible for reduced testosterone levelswf However only one sanple R
._-j'uas eaken and this may not accomt for the pulsatile release of LH in

0 males \luaftonn, Judd and Yen, 1973) i-'hrtheruore, it has been found

o in adolescents that there is a marked discrepency between_ 'VH lneasuted

b_y RIA and that naasured by Bioassay §Lucky et al. , 19&)) A single
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or normal release of LH

- Acutrelevation—of—cfrculat'lng—cort’lsol levels—have—been—shown

decrease testosterone levels apparently by a direct action on the , '

testes (Doerr and Pirke, 1976, Cumming, Quigley and Yeh 1983) |

. ] studies of long distance runners acute hypercortlsolem'la has also been , .
associated with reduced testosterone levels (Horvi e et al., 1979) |

Cort'lsol levels were w‘ithin the normal range for runners (3 0-11.0 ug/dl) ' p '

“No evidence was found to smport a hypothesis of cortisol 1nduced B ’. e

suppression of circul‘ating testosterone levels. o . . B

Dopamine may have an effect on the release of the LH precursor.

: A lutein‘lzing homone@ releasing hormne (LHRH) and prolactfn._ _Thls 1s‘
- explained 1n the following d'lagrun f g Lo | /

Testes ‘ _ Sensit'lzlngdji""
| (Leydig Cells) B Effect o

__Tes'tosteron'e*(“- .

It is possible that an increased dopam‘lnergic drive may have

reduced the pulsatile nelease of LHRH and LH and prolactirl Although
'A at the regulatory,,:

dopamine regulates both LHRH and prolactin it ls l'lkely
systems are separate This area warrants further invest1 ation.

Sy
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D

Age di fferences did not appear to be reSponsible for reduced

‘ T variations in testosterone levels across comparable age 9“““’5 S )

v }reduced total and free testosterone levels (Hamalainen et al.. 19

. .cyclic functional pattern of the endocrine system. it uould seem
" possible that spenn pro(hction would be unaffected by minor changes in

' testoste’ﬁihe levels in. the runners No signi fi cant correlations—between——
: -age, total, free and non-SHBG bound T were fomd. l’his is in agreement
* with the finding of Vemeulen et al (1971 1972) who found large e
‘.,,-;l
‘ The affects of diet on testosterone levels may be examined ol
high fibre, lou saturated fat diet has’ been associated with significantly :

. A Although there was no accurate calori c assessuent during the present
o 'study, eating attitudes and the nuuber of meals ea@ per day appeared ?‘
| 8 normal. in the majority of runners. If\the above—mntioned measures are (A "
indicati ve of nonnal dietary behaviour then diet does not appear to be -
:'-a factor in the neduced testosterone levels. Houever, o conclusive
: 'statelnent can bemmade unti 1 further investigation involving accurate
.,caloric assessment over a period of time has been conducted. : L :
R At this point the. inpli cations of reduced total free and non-SHBG |
e bound testoster?one should be cgnsidered RN I |
L Since men do not possess a critical dependence upon a readlar o

3 ,.eproductive hormone levels However, reduced testosberone Tevels
L may in part be responsible for the reduced libido and potency anecdotally

'expressed in some runners as reduced testosterone levels are suggested

= - asa cause of reduced potency andflibido in anorexic males (Beumont,

i -_1972)' S

o It has been found that testosterone decreases muscle degradation R
.’ }_,_brought about by endurance exercise in rats (Dahlmann et al 1981)

T If testosterone secretion is lower in runners then this might have r -




inpl'ications for reduced protein' synthesisrin the muscle. Furthermore.
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—it has_been_fomd_that—both—free and—non-SHB&bound testosterone can

freely enter extra-hepatic cells for- clearance althh the fraction

. available for extra-hepatic clearance is unclear (Rivarola, Singleton,

. Al‘ligeon 1967 Baird et al., 1969;. Pardridge. 1981) If free .and non-

‘then reduced levels in the runners might have considerable implications

4

for tissue repai r and perfonnance.

Hhereas anorexics present with reduced gonadotmpic hormone levels

o (Beumont et al., 1978; Brom et al., 1977) there were no. significant

di fferenoes between running groups and controls and LH and FSH levels

e T.V‘Nor were LH or FSH levels in the anorexic range.. The impaired "

- -pituitary-thyroid function of the anorexi c as demonstrated b_y reduced T3

. :-levels and increased rT (Burman et al., 1977) uas not evident from the

L
nesults of the plesent study Pituitary-adrenal function is altered L

.'-in anorexic patients associated with raised cortisol levels (Alvarez, f
":,1972 Brown et al., 197,7. Vigersky and Loriaux, 1977)\ The runners i}n "
~the present study presented no evidence of raised cortisol levels |

| ) raised prolactin levels in anorexic patients (Garfinkel and Garner,

: ‘_'ng/dl range for adult males. L

l’he reduoed total testosterone and 51gnificantly reduced free and

non-SHBG bound testosterone levels in the runners is at this point

- unexplained Further mvestig&ory measures may thus be proposed

CFi rstly, the pulsatile release of LH should be examined in the

: SHBG bound testostemne represent the b_ioaVailable fraction of testosterone :

Reduced prolactin levels found in the runners were not con51stent with, o

'1982) TeStosterone. though reduoed in runners wene not in the range;,s.. REEE
‘ f,_usually reported in anorexic males (Beumnt et al., 1970 Beunont—, ,.'- |
v "“‘1972) The majority of the runners had levels within the normal 300-900 e

P
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runners -in order to ascertain the presence or absence of a pituitary

malfunction —Secondly, provocative~tests usmg ~LHRH- might—be—implemented
~in order to‘
dopamine antagonists might be utilized'in order to inveStigate a 'possible

normalizing effect on testosterone in the runners Finally, an animal

model might be used in order to assess the effects of prolactin and

'doparrrine antagonists on testosterone production. . Q\ |

Correlations of Ponderal Index and Nunber of Runs per Week with Other

Variables - » T
Ponderal index (PI a measure of linearity) was Significantly

“correlated to free T(p < 0 05) in the 40 plus miles per week . group.
'.This suggested that a high degree of linearity in ‘these runners was -
f‘_fcorrelated to the highest testosterone levels Honever, PI .was,inversely'
 correlated to free total, and non-SHBG bound T (p < 0.05) In the 20+39"

- .'mles per week runnersv.-_ Lineari}ty sée'med ‘therefore to?'be 'related to

iow T levels in this group It should also.be considered that this

~ growp had the Towest total, free and non~SHBG bound T levels of the two.
»runmng groups and indeed of all groups at the 4 group analy51s level
':.PI in 20 3g\miles per week rmners was inversely correlated to self-
-esteem (p- < 0 05) suggesting that low self-esteem was related to
‘.jlineanty.‘ ibnever, PI was also inversely correlated to total and free
| ':testosterone (p < 0 05) in the control group This ma_y suggest a _' o
el relationship of testosterone Tevels to bod,y weight rather than to a

| ':f-»mileage factor PI was also inversely related to cortisol levels

---"_,(p <-0. 05) in the 20-39 miles per week group The link between PI

. cortisol and testosterone levels is hovever, tenuous in that cortisol

. ."and testosterone levels were p051t1vely correlated in- the 20-39 miles

BN

‘ :‘j'per Weel‘ grmp If PI cortisol and l' levels were related an inverse |

S ——
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assess the pulsatile response of LH to LHRH pulses. Thirdly, .



{ ‘ | o 108 .

L

relationship between cortisol and testosterone might have been

%‘Txpeded%mwrﬁt—shou’l'd-bej"n'oted—thatmafst—estimat1on"sco res—
were inversely nelai{ted to to'ta\l ,. free and non-SHBG bound .T in the 20'-3‘9
miles per week group. This may suggest that linear runners as indicated
by PI, who,pverestimate body size, also have lower, total free and non-
| SHBG testosterone levels.. ) ‘ | -
- The number of runs per week were allsov oorrelated with the other" |
meas ured variab1es and it v;as found that EAT scores.in the 40 miles per |
) week runners were posit'ively and significant'ly correlated to the number
“of runs per week. Examination of the: data revea’ls for example that
.owmner sconed 19 on the EAT.and ran 13 times per week and that
' another ran 14 times weekly, scoring 24 on the EAT However, scores 'for
the EAT are generally low and thus this finding is not 1ndicat1ve of a .

re'lationsmp of anorex1c eating attitudes to the nunber of runs per week .

Vari able by Variab'le CorreIatims
o A summary table of correlatwns between variab]es may be found in.
: Appendix 8(a) | o o
2
Haist scones corre’lated +0. 937 (p < 0. 01) with mean body image -
estination, +0:747. (p < 0.01) and +0.902 <o 01) i the 40+ miles
per week _runners, 20-39 mﬂes per week. runners and controls respect'i ve]y
' by Spearman rank order correlat\ion. Haist estimatwn corre'lated mth
- anx1ety (p < 0. 05) in the a0+ mﬂes per week runners, although hot in
the other grotps A re’latmnship between overegt*lmatwn of waist s1ze
: and anxiety level was apparent in ralation to. mi'leage. The waist score
_:‘was also 1nverse1y re]ated to self—esteem in the 40+ mﬂes per week
| group p < 0,q‘5) suggestmg_]ow .self—esteem 1‘n relat_aon to overe_stma-
tion 'o'f__}wai st wi dth. "Am'(ie‘ty and selhf'-"este'enli were co_rrespondingly

e ."\ ‘ e ) Y

i
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- . .
. . . s
d

inversely related (p < 0. 05) in this group._Hi H1 gh wa1st scores were

——4——f———a}so—posit1ve]y—eorrelated—with—high—jnfrequency—scores—qnfthe-4@+
miies<per week group (p < 0.05). HoWever, the infrequencylsoores in
;i  this group wére not related to'an;iety,or self-esteem scores, The mean
body 1made perception Store was a]so corre]ated tolinfrequency scores
) (p<o. 05) suggest1ng a re]ationsh1p of- genera] overest1mat1on of body
image percept1on and 1nfrequency as measured by the JPI. , ‘
The foregoing discussion thus demonstrates an apparent relationShip
of personality characteristics to body image estimation<nn the high
mi]eage runners though not in the 20 39 m11es per week group. On g j?
;correlat1ng body 1mage, EAT and personality scores to hormone 1eve1s
a d1fferent picture appears in that most s1gn1f1cant hormone and
"psycholog1qa1 re]at1onsh1ps appear in the 20 39 miles per week - group
. ‘Eat1ng attitudes corre]ated 1nversely with prolactin, LH (p < 0.05)
and cortisol (p < Q.Ol)'in the 40+ mi]es_per week group. Th%se , W
reIationships.dtd not appear in the iow mileage or control-groups. - A
 Although EAT scores are also positively oorrelated to the number of runs

A

- per week in this group, the EAT scores are too Tow to attach any‘signifi-“@ _
"cance to thlS f1nd1ng. i ' *
wa1st measures werevpos1t1ve]y cqrrethed to prolact1n in the 40+

o .:, mi les _per week group (p < 0. 01) However prolact1n Ieve1s do not

correlate with testosterone levels either positively or inversely in

this or the lower mileage group. An association of prolactin levels, ' _’

"'testOSterone levels, PI and body image is therefore not apparent. I

H1dh anx1ety scores. were significantly and 1nverse]y correlated oy
to non-SHBG bound T in the 40+ miles per week (p < 0.05), although not e
in e1ther of the other groups However, high anx1ety levels and low . -

 free and total testosterone levels are not reldted in the high'mi1eag§§E

<y

- S
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group or low mileage runners. Anxiety Tevels and' T levels,uould not

ap&@ar to be highly related. - ' o

JUSelf-esteem did'not correlate‘signlficantly with any hormone levels
in the ’40A+ miles per week runners although it correlated.in'versely with
free T, LH and FSH in t‘he' 20-39 milés per week runners (p < 0.05).
However LHand T levels were not correlated in this group. A positive‘
correlat1on between self-esteem and free T might have been expected if
poor self-esteem was truly related to runners w1th Jow T levels a high‘f'
P1 score and wa1st est1mation score |

Infrequency scores. were inversely correlated to free T levels in
the 40+ miles per week runners (p < 0 01) although not w1th total or
non-SHBG bound T. Th1s relatwonsh1p 1s not present in the other groups.
In the h1gh m1leage group, there did seem to be’ a relat1onsh1p between
h1gh waist scores h1gh anx1ety, low self—esteem high 1nfrequency
Vscores and a low free T fract1on | _ _

It is also 1nteresting to observe that although T levels and LH ;
}are related in the control group (p < 0 05), there was no cons1stent
..relat1onsh1p in the runnlng groups This may suggest:hormonal
1mbalances in these groups. s | AR

: In summary, various 1nterrelat1onsh1ps among the measured variables
.. do po1nt to endocr1ne and psycholog1cal relationsh1ps Houever, the ."‘
var1ous correlattons tend to be incons1stent in the1r appearance w1thin_

" the groups

c e

;Conclusionsi' - 44' o :',. L , : .‘:'YE'{f'
The obJect1ve of the forego1ng study was to compare eat1ng

| att1tudes body 1mage perceptIon personality and endocr1ne status

runners and‘non-exerc1s1ng controls and to investigate .
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speculations of anorexic behaviours and tendencies in habitual runners.

Runners shared similar demographic characteristics to anorexic

pat'ients : Bodyimage—perception as defined by the image' marking method
of Aske'old (1975) appeared to be most d1storted in the h1gh mi Ieage
running group (40+ m1 les ‘per week) Waist size estimation nas part1cu- :
larlyvoverest'lmated in ‘runners although the preserit ffin'd_ings_ agreed with'
| , previ'oué. findings of body size overestimation bejng p'resent\_in.nonnal |
individals. .« | | .

Runners did not, however. d1sp'lay smrilar eating attitudes as
deﬁned by the EAT, as anorex1cs nor did they share szmﬂar personality
.tralts or endocnnedi_sorders .as_'fomd in anorexic pat1ents.
| .The’phenomenon of denial of illness isi conmon in 'anoreiic men and
wonen and the sugmﬁcantly hxgher 1nfrequency scores on the JPI of the
’h'lgh mleage runners in conJmctwn with below normal scores on the EAT .
may be 1nd1cat1ve of a demal ‘of concern \nth calonc values of food
in the runners. Anecdota] ev1denoe col'lected dur1ng the study 1nd1cated
‘a far greater concern with eatlng and body we1 ght than was ev1dent o
f+~om quest1onna1re responses The author thus concludes that the _

quest1onna1re mater‘la'l used might not be sens1 twe enough to the true .
- concerns’ of the runners._‘ 0n the other hand, if dema’l of ‘concern mth

'we1ght or calorlc value of food 1s present 1n the runners then any

.direct type of quest1onna1re wou‘ld most 'erly draw s1m1lar responses
'A'to those found. . = o | -
Runmng conlmtment as measured by the Runmng Coulmtnent Questlon-
| naire was not as evident as: prev1ously expressed by other authors The
' f1ndings of s1gn1f1 cant]y reduced free and non-SHBG bound testosterone
.1n the runners as a group ‘may be re]ated to a chromc effect of

pmlonged part1c1pat1on in endurance runmng 'ﬂns may have 1np'l1cat10ns

. -
-



with regard to sexual potency, libido and protein synthesis dur1ng

tissue repair in high m1leagerunners The study provides for the f1rst'

112

time evidence of'possible chrOnic effects of endurance running on
vtesticular secretion or metabolic'clearance of testosterone.

 Although the'stud}jdid"not provide conclusive evidence of true'
anorexic tendencies in runners, some_of-the findings do suggest the
existence of similar behavloural and psychological traits in runners,
as - found 1n anorex1cs and therefore supports the speculation of '

fprev1ous authors in the area: of s;udy

‘.vReconnendat1ons for Further Research _ B LT

\

From an essentially 1nvestigative study there have ar1sen grounds
"for further research 1nto behavioural psychological and endocrﬁne :

character1st1cs of runners as compared to the true anorexic male.

However, for an accurate comparison to be made a study must be conducted

1nvolving a tra1ned behavioural psycholog1st and endocrinolog1st and
4true Anorexla nervosa patients Furthenmore, comparat1ve aural and"

fwritten responses to quest1onna1res related to eating attitudes and

7.}concern with we1ght should be collected to establish the presence or ,"H

'. absence of a den1al of concern w1th ue1ght and food consumpt1on and/or

-obsess1on w1th runn1ng s1mﬁlar to the depial of 1llness found in the 3

; anorex1c.’

To establ1sh the ex1stence of chron1c affects of endurance runn1ng

on testosterone productlon a further study should be condUCted ut1liz1ng;

a larger sample of habitual runners and ut1l1zlng repeated mbasures of

s
i
~— -

';test1cular androgens.
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TRPPENDIXN T

' comsent Fom#l -0

Description of the stu iy_

_. "'The study proposal comprises

() Completion of a. running conmitment questionnaire o " ﬁ K

"*(i1)"  Completion of an Eating Attitude Inventory .

- (i14) - Completion of the 16 Factor Jackson Personality inventory
o (dv) Participation in an a'ssessment of body image using an image marking
" method

I (v) . .The. taking of a biood sample for the purposes of a p]asma honnone

o '-analysis P T
_(-vi)»:, Completion of a Demographic Data Questionnaire R e

Subjects wi]l be asked to fi]l out the questionnaires také a body image _ ;
.+ - test and be- subJected to a blood sampling: standard procedure. . The’ time N T

.;g__comii:nent wi]l be approximately 2 hours R S (
- | % R \

B | ' ' IR agree to take part in the above IR
L 'study and mderstand that my comTritnent to, the: study involves: the answering AT
LI qf questionnaires relating to personality and the: psycho]ogical profile on

“"j‘eating attitude: inventory designed to elfcit. attitudina] responses to

‘food and to.eating, and a questionnaire designed Wb assess -running - S ST
- -commitment.. I also agree to.taking part in a simp‘le ‘test designed to assess

. """.'the body image. I agree to the taking of a 20 ml blood sample.

ST am aware that I may withdraw from the study at any time shou]d I vnsh to RTINS
. do so. - I also understand that the administration of the: questionnaires = =~ =

=~ will be. confidential and by I.D. number and that the results of the - ..

' ;"questionnaires and body- image test uiﬂ be treated in the same manner.{,-_. ;

- S e e TR S -

signed SR - Subject .

__*Researcher . i

Ky
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| “The information gained from the fo‘llowing set of quest'ionnan'es dramng

i'test and blood samp]e wiH be analyzed by subject 1dent1ty number ,

: Subjects ane assured that aH the infonnation wi'll be treated mth the |
utmst confidentiality and any resu]ting 1nfonnat'lon wi ‘ll be avaﬂable
,‘ for inspection at any time that is required.. SRS a ' L

[

1 -ANswER THE QUESTIONNAIRES IN THE ORDER THAT. msv APE PRESENTED w B

?

L THE FILE IN. FRONT or vou.

U ANSWER A ALL qu-:snous PLEASE cmzcx THAT You HAVE nomz so uueu You

| .":_.FINISH. -

. 3 P'-EASE ANS“ER THE QUESTIONS mNESTLY | B 1; N
e THE su%ci—:ss OF ‘THIS swov nepsm)s o voun FOLLOHING THE Iusmucnons
:i"jn":.‘».”'PROVIDED To. THE "ETTER T Coente 1
5. jEusmzs THAT YOUR mmm NUMBER IS ou EVERY Q_ESTIONNAIRE e

R
4. o

" MANY THANKS FOR'YOUR TIME AND EFFORT. -



@
o
:;E(4)3?
ey

BOR
7’,-’(7)

(10)

.““atrig‘yﬁur‘Pfesehf*profession:_V L

7Dﬁd your parents encourage you to achIeve in schoo]

:Hhat is. the key motivational factor that resulted in your regu]ar
- running program (i e., get in shape, hobby, enJoyment, lose we19ht)

T DEMOGRAPHIC DATA ;i e | .I,Q . -
| QUESTIONNAIRE o e

(circ]e approprIate response)

WEIGHT' (kg):

Income Bracket

(a) 30,000 oo fv( ) 15,000 - 20,000 '
" (b) 25,000 - 30,000 - () below 15 000 R TEEREL I B
(d zoomz-zsomm B LT SRRy ﬁ.:“.\xr-.“*rftmfﬂ

Education ._J ”“‘4_- FER R IR f\‘ﬂ 'I,vf;"i,_i ;v,,;_i“';'» ; = i”f;_':iﬁé

(a) WighSchoal ' " (d) Ph.D.-M.D.
§b) ‘Bachelor’ Degree T ,-:(e) other ;';e Ve S SR
c) Masters L T A L LY

s

- (a) - yes
(b). Jno,

Kt what age didfyoufstart.runnjng:




o circ]e (a b c, etc. )

ij'f'_ e RUNNING.QDESTIONNAIRE

Answer al] the foHowing questmns carequy Accuracy of answers '
1s essent1al to the sut\:cess of the study. Where choices are given,.
the most appropr1ate answer or category

1. How far do you run each week? e

a. “‘--20 - 40 miles per week
- b. 40 -~ 70 miles per week
. C. -'70+ mﬂes per week -

2 vHOW'man.YY t1mes a week d0"you.run?~ 1

3. Do you compete in races?

a. Never T
b.  Occasionall; y

¢, Frequently. -
d» Every opportum ty

4 Durmg which perwd of the day do you usually run?

a. - Early morn'ing . '

-.b.. Between breakfast - and 1unch

c. Between lunch and supper

d. -After. supper

e, More than once (circ]e the per1ods)

5 -._Do you ever miss - a mea] n order to run? T

a. Miss breakfast

b. Miss lunch: L B . _
c.  Miss supper L T ST
‘d. ‘Never miss a mea] T L U T S T
— -e. Occasionally miss a meal = . '
“f. Regu‘lar]y miss more than one meal

6. 'Has runmng ever made you late for work?

a "Never . -
-'b Occasi onaHy
c. Often

7. How many m_ealvs do' you ea.t.pe'r'day?': (not snacks) o | . .

_'.b 2 ol

et 3 ) '
"'d more than three o
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I

AN
.

'_ Has runn1ng ever made you put off domest1c respons1b111t1es7

a, Never .~ . el E T R

'.ﬁb, 0ccas1ona11y .

. Often’

what s1gn1f1cance dbes runn1ng have 1n your 11fe7 (CinC]e/check~a'
more ‘than one if app11cab1e G1ve pr1or1ty, i.e., 1, 2,~3 to-your

avmﬁpmmes) N o R T P o /

Ahobby . g*-*~f?;-f!'1-ﬁe°' {_ s
. “A means of enJoyment R o ' . ‘
< A major part of your 11fe wh1ch you fee1 you would not w1sh to

- giveup - - o o

~d.- A means of los1ng weight R R t-‘if ' 17"‘,.,‘,\"

; =To become fit

_‘Assume that you have a mild Ieg 1nJury " Your doctor-says do not run .
: for three weekc Nould you : . S e

~ Obey. him to the Tetter SR A'Ih . N E J;.fh ‘-z" B L

"*b ‘Rest a‘week and try the leg out

C 1L

€. Ignore h1m and run anyway

How do you fee1 1f you miss a. regular or da11y run’ ,17f”"

V',a. Ind1fferent/neutra1 ‘hief,f‘t.ﬁ_ > “, .t'__r". o ‘fﬂ -;"”eio

by Mildly regretful -

o -c. Anxious . Gl «Ja’ft'{t e
= d;3 Extremely anx1ous and restless j S e

RSEN

‘Do you ever feel the need to run d1rectly after a mea]?

. A]ways
b, $omet1mes
'c. Never

e

.Assume you are toId that you must g1ve up running for good ‘ Wffte g
'f_down the f1rst thought that comes 1nto your head . L
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\ (.
:‘T‘EATING ATTITUDES TEST
N . . ks . \ .
L P]ease p]ace an (X) under the celumn wh1ch applies best to each of
. the numbered ‘statements. All of the results will be strictly confidential.
- Most of the’ questTons d1rect1y relate to food or eating, although other :
" types of questions have been 1nc1uded P1ease answer: each quest1on
-carefu]]y Thank you. o :
: Q. - (%)
L il S @
: o4 B :
' . zT = P g2>
1. ,L1ke eatlng with other people = .'oh ) ) ) () () ()
2. Prepare food for others but do not eat R i IS
- what T cook. e S 0 N 50 I I O B G0 B 0 B
3'3.‘vBecome anxious. pr1or to. eat1ng i~: (Y)Y ()Y () ¢)
‘74J'iAm terr1f1ed about be1ng overwehght '_;-z{!)‘(.) ) () ( ).¢)
:'5,"Avo1d eat1ng when I am hungry : ;;': :(')'(:)’(f)'(i) () ( ’j”
56,f3F1nd myself preoccup1ed with food }Q()('fﬁ(')f(_)[(ﬁ) ()
v“7:‘3Have gone on eat1ng b1nges where I fee] '_4 o o "f ' j_»_‘-v;
- that I may not be able tostop . -~ () () ()()()()
8. 4Cut my food 1nto small p1eces ':' 5f(u) (f)‘k-)'(')‘(,) ()
'*9,fjAware of the ca]or1e content of food , RS '[ -'e‘y '¢ ,
o thatTeat o R SO OO OO0
."1oaf Part1cu1ar1y av013\foods with a h1gh ) S S L
~_carbohydrate content (e.g.,. bread e ¢
- potatoes, rice, etc. ) L YOO ) e 0
:Vli,"Feel b]oated after meals ’1‘ (Y)Y O) () )
':’lzfr Feel that others would prefér 1f I ate Y ' ' S |
T more e | OO0 0
"13.'5Vom1t after I have eaten ) ( )_(').({) () ()
14, 'Feel extreme]y gu11ty after eat1ng ()Y O) (h);( YY) ()
v 15} - Am- preoccup1ed w1th asdes1re to be K f.'J'«,'n e .
- thinner G _( )1(') () C)e) ).
o '16;lexerc1se strenuously to burn off ca]or1es_ ( ) (n)?( ) ( )'(1) ().
:‘;:.-17:;AWe1gh myse]f severa] t1mes a day YOy O (j)’( )
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18,
S19.
20,

21.

2.

- 23.

- 24,
o -~hav1ng fat on my body

25.
2.
27.
| 28,
2.

' "v';30;f
g
3.
: '3'3‘;;
3
35,
36,
37.
38,
39,

" Like my clothes to fit tightly !

| Eat the same foods day after day

?Avoid,foods with sugar in them |

A

Enjoy eating meat t\ ’

Wake‘uo-early.ih the'mornihg

" Think -about burn1ng up ca]or1es wheh I

P

exercise L o .
{

’Other people th1nk that I -am too th1n

Am preoccup1ed with the thought of

Take 1onger than others to eat my meals
-EnJoy eat1ng at restaurants

;Takevlaxat1ves

Eat diet foods ™ ‘

feeizthat food'eontrols myvlife.i» -
D1sp1ay se]f contro1 around food .

Fee] that others pressure me to eat '
G1ve too much t1me and thought toafood
Suffer from const1pat1on L

~

Fee] uncomfortable after eat1ng sweets

'Engage in d1et1hg behav1our.‘_'
vLike‘my stomach to be empty .

'EnJoy trying new rich foods |

o

'Have the 1mpulse to vom1t after mea]s

- Y ) o [ ) . .
~— ~—~ —~~ |~ ~~ — —— —— — —~ ~~ — ~—~ —~ o~ "

L — — - HRlways

VN S e S S S S — N — — ~— —r | s v

- Very often

— — —~ -~
h 1

Often

L
LRI
Ry 1[?_«’_&' <

e — — Sometfmés ’

~—— ~—

. . 2 . . .
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APPENDIX 2(a)%

Table 1. Age Group of Runmers

Groug' §

'f'University

Wt

' 40-70

- 1,C6ntfdlsfi

10 .

15

18

A 18

S
L R g

70+

-

20-40

N

.

15
.18

: :18_

-
|

g

- -,

Age Ranée -

18-25% .

27-56

© 18-50

25-49

. 18-42 -

L

Height

Mean

. Table 2;—Height and Weight of Runners

e

”‘DEMOGRAgnicipATA-p

ght

Y

" Mean

‘Poﬁdé}alr

" Group

thiv. 1718

.40-70 161.7 -

20-40  170.2

Controls 171.5

70+ - 160.5 .

193.0

177.8

187.9 "

- 182.9 "

179.53 -
171.75
178.57

176.54

180.44

63.18
59.09
60.90

61.36

' 63.63

v

- 76.36 -
L 73.63
;,78418 '

-"90.90

o

67.43

73.98

65.07

68.19 -

Range (cm) Height (em)  Range (kg) Weight (kg)  Index
13.08°

13.08

S os1292 0
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L

'“n%/TabTe 4, Income Bracket of Runners and Non—Runners (Controls).

Income Bracket

Coroup  $30, ooo+  $25-30,000 - $20-25,000°  $15-20,000 < $15,000

' Un1vers1ty ' --I“ e
© 20-39 ‘. ST ;-: 3l;' L ’j_  . ‘f_c‘,i‘:f

Cfotal | h o e T
. Run_ners - 26 - oo 7 A » 2‘ 2 . ; 13 N

Total. T . S S R
Controls -~ 1 S _ coo2 BT - 13
Table 5. Educat1ona1 Ach1evement Leve]s | &

J L . re? S Educat1on Leve1 L1m1t N

o I s Other *
L "'Bachelo% s ... Professional
o Grougw H1gh Schoo1 - _Degree .. Masters . Ph. D /M D Qua]ificationsi

C
-

40-69 .
2039

Controls - -

0w N
= R - T S S )
w
W W N '_
F-1
s ke et Ak

CUTetal. oL
Controls 8 . 6 - 3 oo 1o e
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. Table 6. External Acﬁievemént'Mdtigéffahﬁ Parental Encouradement

'Qgggg  ; | -i‘ ':‘. :1Paréﬁtal Ehcoufagehent  o ._.‘ - j "'Ef
B : vUnivefsity::'i'. | - é;g ';_: ¢‘; é f'. 1
- '7(5% " o 4 S 2

‘,Totai‘ "..rH}T‘- \-"~% ’ ;» . p :
Runners . - . o4 e T
. Contrels . o 7. - o1

Tab1¢'7.f Nﬁmbéf;éfﬁleaﬁs:Engaged1i€3$€riou$?kuunihg'::7

Grow ean Namber of vears'
";,,i {iU"i99E$i?i:ﬁ; f ff 7~”'" 5-3¥'* | .;.-;i:f; aiid-lj‘:‘

o 20_39 o ‘ 113 o 18 ,
 VermdMen (R we 0% e,

A . ) . - = g . , o

“
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B

7

» ;,
s
X
CsE

C.sp
s
12, 84"
éio 409
o. 18

s

- Grpup, 1
Group 3 v

- ‘.;.Grqup.- 5

sD
Py

Group 2 ,

Group 4

e

APPENDIX{Z(b)"

PONDURAL INDEX - MEANS STANDARD DEVIAYIONS |
“AND STANDARD ERROR

 5_Groups . -

13.08

0.6107

-13;037"‘
0:039
‘12716
: ‘o a5

0.1

D

3]12 918 715‘
- 0.3946

0.118_',.': .
" - Group 3

70+ mow

(fontrq_'l’ :

0.215']f IR

: "AGroup 1
: Group 2

_q51¢; p,i1fGr°9P-4p

20-39 mpw |

4 »Grpu‘s :

' 12. 927

'}0.031

oo 07953 -
0.445
g

1278
o532
0.125

12.918 ©

i
.0.118 -

70+ mpw
40-69 mpw

_}:Co‘ntm.l‘ »

a0-69

20-39

0857
| LG

'Gmup',? |

i 2

-3 Groups
13.02- .~
0.3959

Cos:
'0.125.l e
o128
0346
Cems -

Contro]

R -
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: f,;fqr#élv Number of Runs per. Heek

R
)
B A T

?; APPENDIX 3

TABULATION OF RESPONSES FROM RUNNING COMMITMENT QUESTIONNAIRE

, Tab]es‘entered.as frequency-tab]gs byﬂqUeStion:ofder;Z

RV

fI#I M1]eage Categor1es C]ub Runners -t University .Runners .}'Tbtal :

Mfles per Week - . N Frequency f N" “: o R
20-39 - “»'1E55:.“j 8 o 3o

e s 2 17

Frequency (Runs per Heek} ~ o
- 8 ]{‘gf'.‘ull',;ll -.;g;; 13 18 Mean

R
~Growp 5
‘UnivefsityjI'I

1 |on
~NC e

g
f N 40-69. 2 7
20-39jﬂs 143

W NG .|<1'
]

%m w2 o011 2 oz 11 2z

.I,v#3 Fregyengx of Competit1on L
 Group .~ . Never _Oc'»ca;siona'.l]‘yv - .Freqmntly' 7 Opport it g
| S R mEe '*sz ;,-fw SN

| :ElUpivérﬁity_ S B CE |
‘l540;69 j Twﬁ';.:?l_-kt ‘:;.VIIOMSE,”..
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"-.Tf#s ﬂanning and Lateness fi

"'"#4.." Perwd of Day when Runmng SN |

L " :‘_ ‘ Between \ Between ST R
- L Ear]y " Breakfast/  ~ Lunch/. _After - . More Than .
Group: - Morning - ° Lunch: . . Supper Supper . Once. =

- Udiversity 6
f[¢_:,7°;ﬁﬁl%'n 3 o
s o e

T N
e
!—1.

- Y- SR R v

Y

~

- #5. Frequency of M'lssing Mea]s and Running '54

» R IR Never Occasionaﬂy Fnequent]y
ﬁiss Miss g Hiss Miss - . Miss. . Miss -

Group _4» Breakfast Lunch ‘Su EE Hea'l oo cMeal = Mea]\ :

'.UniverSIty e - O 1'__ 3 | 5 ' §1 Lo

B 2
2

o

"
R

Total e B4t;~‘a; B2 8 g o e

e’ s 7

20439 .. w1 el

Total 29 oo R IR

. Y e
N R

IR
1 e A e S A T

YRV

SRR




#7 Number of Meals Eaten per Day

Mea]s per Dg_x

R Uniyéféity“_’ 5

B [ S R SRR R AR S
B T T

_G_n_rgl_g B Ty Qﬂg M_ Three " More %héh'Thi‘e'e.

et 2039 L1 B § O

. T'ot;él S n f3,:_f, :_7; 17 JERTERY - S

e .

#8 Running and Domestlc Respansibi]ty o _ o
| Neglect Domestic Responsibility ‘,‘7

) Ko

- ‘Group R 4”"Néve'r 0ccas1onanx R Often -

R——

AU R
o
i

. ;wﬁTofélé,v EERE ;{_f.‘hj;f];_,‘ ;‘A3§.;},";fc,if}._,,_v';4j,j , B

R R

49, Significance of Running in Life
' N g
; \n e Degree of Sﬁgnificance -

BT IR i

Fundamental

Innortant E o L ,/.

R Hobby o ' Aspect of..  Losing. . -Gain.C
: Gmug" U _,'Lyment D&ﬂy Life. ~ Weight ~ Fitness.
mﬂmmﬁw L;i'-a 2 s

R

~4o-69 -5

[e)
wn
SRLT- IR S I

| srataje;"f S T2 2
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N D

‘3#10‘.'-"Resjgo'rﬂ|se to Doctor‘-‘SVOrder"to Cease Runni‘ng
E ' Response Categor'_y

versity 2 1 o
L T R S £ R P

]T,ota’l‘ SNSRI 7 e e

- "’#‘14_‘1-‘ Emotions Re1ated to Omission of Dai ly Run
- - o Emotional Resgonse‘

R G_@E M Re netfu] L Anxiousi . Anxious o

—

N f?°-59 = ‘~;'r.1'”'f R
B T ST

1

oo e

S ’ T

o #12 Need to Run Fo’llowing Ingestmn of Food

'~-'~Need to Run Following Mea]

a Mg Somtims R e
5 th{;ér§ity. _ i : ‘ }";, ’f;ir'ili‘ o, o ; ) ' "2i;§i f.‘- 

“ oo
i

S ATotat - hie o s b
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T————

‘#13. ‘Innédiate Rééctiﬁn"to KnoW]édgevof'Neéd to Cease RunningA

Major Response - -
V.CatEQory

Ignore?f

" Find Alternate .
Form of Exercise

Disbelief

. Intense Dgpféésioh
'”,and.Feelingvof Loss -

‘Loss of Traihing ‘
}andfFftness'_

- Increased Weight
& " and Need. to Diet

7

o detal‘_V |

Frequency

(A11 Groups)
, .
20
4 0

14

49

N
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APPENDIX 5

EATING ATTITUDE TEST 5. 4, AND 3 GROUP 'ANALYSIS -
MEAV STANDARD DEVIATIOMS AND~- STANDARD ERROR '

Group . 5 Group . 4 Group '3 Group
: ! Analysis ~  Analysis. - Analysis

] ox o} w0 | w30 9.60
1 s 5.34 ~5.10 4.50
| SE 1.69 | = 1.6l ~0.84

X | 9.83 8.67 10.43:
~SD - 312 | 39 | ~ 598
SE | L2 © 0 0.93 1.30 .

. ’.)
par

|oox o s73 | w43 7738
3 | sD 4.31 5,98 .| 5.10
R SE | 114 ] 130 - | . L.20

. . . - reg \
Tao e X ;_f/2*1o;947'7u . 7.38°
v 4 | -8 - [ 623 | . 510

s | 146 | . 1200

"5 | sp 5.10 IR a
Jdo0sE | 120

B RS SR N7 A B < A RN

© Total | .. SD | 5.2 - 5.21 521
[ sE 0.63 | ' Q.63 0.63
5; = .

Ana1ys1s of variance revealed no d1f¥erences among groups at any
- level of s1gn1f1cance : SR L

. . . .
P e e .
- FRVI R T .
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‘ “ E : ‘ gty A e © . :
v Apmmix 0 Bty o B i
@ K ,‘r~ woel - . 'fﬂggg'. S R
v ‘, RADIOIMUNOASSAY FOR SERUM TESTOSTERONE ‘“ﬁ’ SR,
S _v Cl .. o . R ' .T,’.\ ) Ca - e L
2y Reagents ": o S ’~;<. 4 - -
LI Q 5 A » Sia R ‘ N " . “w“
RS P ;D1-1ute buffer 0. 005% rabb1t ganma 9 obuhns i O 1m phosphosahne-
“" . " gelatin buffer pH 70 Stab1]1ty 8 weeks at 4-8°C. . ‘ o
2. Anti- testosterone testosterone 18- carboxymethy]ether-rﬂsyﬁ was used v
" . ..to generate‘antiserum in ‘rabbits. Antiserum binds 50<60% of - X
‘.testosteronehl% 1 ‘dérivative. in the absence of nah-radioactive

_‘testosterone. ' Antiserum was diluted with. dﬂ uent buffér (A) .
.Stab1hty, 8 weeks at 4-8° C R _ o

- ;"3*~Testosteronesandards GO 0.:. . ms ,10 25 5 .,

dituted with t stosterone free ser . Stabﬂny 4 weeks at ‘.

_ or 10 weeks at»-15 C 2 m R _. "

) Prec1§ntat1ng anmserun (second ant1body). | at ant1 rabbm,ganma ;,;. )
~globulins’.in:0.01 m phosphosal,m‘és'buffer 7.5: 034 ml: ig. &M‘fwaent
7 ° ’ _to prec1p1t’”ate all; the ant1body bdund antider, at rOOm temperagure i a. o
o minimum of 60«m1ns Stabﬂ’1ty %8 weeks -15°C, Af'_” AN

5. _-Testqste" *_; 1nd1ng g]qbuhm inh1b1tor ?o]utwn (TuBl solutmn) C !
. _;._'.aStabmty d e&s at 4 -8°C. . R ,1 ".*“,j;,-g ST
LBt Testoste 1257, de 1gat1ve ontams ]eé than 3 uC1 per v1a1 for a o
: 100 tube KIt.- Dﬂuted mth d Iuent buffer (Al Stabﬂftty 8 weeks: ¥
4. at-4-8°C. . . ™ , o e e T
s S e T R _

l?;o,cedure o ’ e vy ,‘ o " K - 4 ‘ . o - P

-1 Set up ‘tubes in"dupHi cate‘ S AT PO

2. Br1ng reagents to” room temperature pmor to use B - ot .

3 Add 0 5 ml of dﬂuent buffer to non spec1 ffc b1nd1ng tubes / B ‘
2247 Add 50 1 of 0.0 ng/ml- “standard To tibes 1, 2,38 - R B
5 Add 50 ul (m ’mate) of each testosterone standard (0 1 ng/ml - ,‘ “ o

»10 ng/m!) to tubes 5 18 . PR T

o L . . Y
- .6.. Add. 50 ul (Ln du hcate) of contro] serum, fema]e -serum or. dﬂu@d . i
ma]e serum tOrt es 19 to ‘énd; of assay. R U - -
. ~ . : el ”'i . .\ .‘ »
. 7 : .Addl,O 1 ml TGBl so]utwn to aH assay tubes and mix. by shakmg ,test B

, tube rack for 10 seconds \ ; e ;

8 Add~0 5 il of\;estosterone ‘

., "L ey
‘~‘ B v .-
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» QQ;‘«& With -the exceptwn of the nbn speczﬁc mndmd tubes’, add 3~:> m] o“‘ . 0
. . 'anw tesco@emne to arT- tne tunes. - e : :

U S PR
o “ ' Vor'tex mi x and mcubate at 37 C for 120 mnutes S b “'x

11@ After 120 mmutes 1ncubat¥on. adq G .L,rrl of- second antxbody. .g al‘{ o
- the tubes. Vortex, mix- arrd mcubat’e at 37 C for 60 mn‘iutes ce e

S -

Centmfuge a'H tubes *at 2300 2500 r'pm for 15 minutes : Asmrate deﬁ'gfm "
supernatant L - . ] el _ -

L]
3, .

tomter,., Lo

O

joun"" precwn te '1n a

.,) A

A‘Q«Standar'd Curve e

PRSI
."-4.

e . w Py S e

».-‘ . bv ‘ 4 * 3 [T ;') £y <} ' K %‘

A standard cqrve 15, t up usxmﬁ%pf p __andard to the ﬁrst antx-“

de ) "M_‘, - : M j. ,y; v . . :F
Ca]cu]at'aon of Per'cent Bmdwi of Samp’{es go Ant1body T ‘

o ‘,széf;v ' cpn (bqanR*NSBq R S A ..

L e B = R bt e
TR AR tﬁ? (blank (NSB) T
e ‘*3§'°- RIS # . = S B R CI ¢
- CPM:= Avera)qe céunts of“ duphcate ‘ ’” L T

Sample Part1cu1ar ser'um/or standard be1 g ca]cuiated R ' ’.,_-"{
'Blank" (NSB) B]ank tube (non spec1f1c bmdmg tube) ﬁ A
.0 Standard =\O tu‘be (also knovm as’ 100% bmglng tube) s e

P]ot per‘cent bound using. 1?30% as‘rthe startmg po1 t aga1 nst the testéstemne v
standards ‘0.1 - 10-mig/ml.. ::Samples are’ converted;as above and ng/ml samp]eA A
- concentratwn read di rect]y off the"ctg‘ve.. : Ce e < :

\\Pirformance Charactemshcs ST e Ll L e e

0y

(1) : Spec1f1/:1ty*§-2” ; 7"‘1;.' -

L

T ey T Stermds % .Cross. Reaction - B

; id"i TESt°5ter°"e o e"ué"uh C 100000 TS
Ll Oxotestosterone cho e dZid _; o
. -5 a Androstane 38 1\7 'B. d1o] '. ,' U 2:20 , Lo
"i-'.'- _-" | . 0 : . . .




V]
]

4

gé Lo 50 or" 100 rabb% ar;é;: cort1so1 coated tubes Storage 2—4"’C‘.-: o iy

Stab1hty 90 days® .. © \ J»

65 or 116 mK’l’df PBS/corh*r 1251 so]utwn C‘?0 Dl m pho@hqte 9

. ’w_‘.’& ; . . i c“ PN - 'Lg,}} A \ K
. . - , o .
S ;" §
e o . .
AR ¢ , . . g
.aPmmsnm/ Reproducwtnh Do - : : ~ .
Si oo ? ' : E o ‘ i
: AN % _ -
: mtnm assay var1ab1hty ‘ﬂ%’ e . ‘
T be,,txueen assay varmbwhty -male ;- 7.06% . i . R
| .av’-; -a.. i _.-;-.\'-, a i-‘;-a._,- ,ffema1e - 12, 6: ' 4
. o ..&. - A.'.’a‘. N : N S, ,
- {14 h‘;, Qccur'acy reﬁiy,fy mean . 96 8 . 98.6% : "
S v %e s1t1 v1t " 0a Jmb : Co e ' .
et G SEE
. - S w S v
o W ",..1( . R g - . ¥ e
P Rea ntS %.5, “ "'A. " 'a ) . .“- .‘ ‘0 . ‘ S ._'. L .‘m Y %ﬁg, . e K .
) .‘ R T aonh &&«. R o.-, N . e -
’- . e i o P o . .. .ut ..

o Qg., sodium chloride . pH 7.5 W'll_g}?o .05% sod1un azide ( preservat‘nv%
sms 2. 5/5 uCi of comsol Store 2-4°C. Stab1-]1ty‘ 6
aY§ ‘l,‘j‘Y'".’ ¢ 2 . . ‘b - : '. -’¢ . J’ '6,' - LT Vs ”7
};’ Cort*ssQ)o] standards 6.0, 1.0,.3.0; mt 3.0, 100@%9/61« 9
,a Storage ,‘,2-4 C or frozen% Stabﬂ]ty‘. 90 day§ frozen o RSER
N ssa_y Prot.edure R “_ RS . .-
Decant stor&ge buffer from ant1body coated tubes.‘ N S el
_ P1pet 25' u] of standard samp]e or corﬂ:ro] ) in dup:hcate N %,,
.‘ \ . - .. .
Add 1. 0 of cort:ls ot IZSI/PBS'fSOMU on. >
. . Rt~ o R B - .
-Vortex a]l tubes br1eﬂ_y Lo S ."-"_" g‘ I

-

‘ ,' . %B/'B CPM unknown

2
3
4.
‘5.
6
7

_‘Incubate aH tubes at 37 C for a m1mmum of 45 m1nutes,

. 1 ,Asp1 rate or d,ecant tubes in same order as. prepared

E

, A standard curve is set up %B/B v concentratmn of standards.
L .are. converted to a %B/Bo rat10 and read di rect]y from. the curve _

Compute %B/Bo as fo]]ows,

)

° CPH 0f 0.0 ng/d'l st;gdard X 100

Sainp.f'e’s u

Count tubes for"one mmnute ‘ - ,"é Sy ; e |
.. . : . - . , | EIE . : RS \“», -
Ca]cu]atwns ft' e [ S e
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& ‘0 \\ -:l;h‘
o : : \ -
‘ & L . * LI
SN 3 ?69
- ‘.:1, ? . \.
s {3 \ i 1 ]
\. ' Fo o ®
Derformance Characterws 5! 2 N S R
. RN
, . e
i) Spezwfuc:ty K . .
Ty LT : Y o e v
. B Hormone ol Cross Reach on ' SRR .
T getisol 7 10000 |
\_’.';,. v . . . . W o . ’ . X . N o . .
P 4 Predn1solone T ' 34.80 . o 5o y
R ' Lt . N . . ' X v )'.
: H- deSOxycort1sol B 13,50 Cooe
Ny T . L 4 DI Lo ’ - fa’ N ’ '
. ;;ﬁ;jpredn1sone L 2.1 ' R d
WhEL L - ) . CO\’t‘l Sone ; ;"', -, I . 2 0 ) (. ‘, . oy . . - ’_,‘ -""‘"‘.‘. A

xCorticosterbge R S 10 70 -

_: - T .‘ . .' . - “ R : " . A "')‘ l E _l‘,.. . . | oo
- L N o L » ?@*‘ S v
g (i) Pmc1s1on/f§brodu81biﬁ;tyg‘ ? -

PR 1nterassay variat1on " +0 992 986 TL;;;.‘»@ ZREN
o ‘f\,," w1th1n assay var1ét1qn ?’9 o5 8. 8% § R S
- :; - "-‘ . "3‘" . . }'.‘. . " - - - y N o ) o v, o ;{ » ‘.o;: e
o 11}) Accdracy mean rechery tQQ% R T e
. . . P R N ‘;-,: . . - A .A;\flv.f’,,j:‘ r"‘(\ .
AT (1v) éSens1t1v1ty:-_l ug/dl o e R e
. ) ‘ ¢ ‘ . .i 4' .. ) . :.‘@f_ u“. - :.: “' ) - " v‘ R e
7| RADIOIMMUNOASSAY FOR PROLACTIN® -~ .
| e B L R ¥
;Reagents g R '~; . . C v rf _

Q-l@ Pro]act1n ant1serum - conta1ns 1yoph111zed human pro]act1n ant1serum

- "i"]ess than 0 1% sod1um az1de

- 4. 'Prolact1n standards <2, 5 }0 20, 50 1 0 ng/m] S Contﬂ1ns yopﬁgégz "-ﬁp

“=‘f-(rabb1t) 0.01 m phosphate buffer, rabbit gamma g]obu]sn BSA, EDTA N
7f1nert dye and less than 0, 1% so um az1de o ~ T
”-;'ZciiProlact1n }251 - conta1ns approx1mate1y 2 uC1 1yoph111zed human - g 3 -

prolactin 1251, 0.01 m’ phosphate buffer, BSA, EDTA, inert dye ands SRR

A N

‘“3s' Pro}act1n standard 0 ng/m] - conta1ns 0 01 m phosphate buffer 'f -,‘ A ';lah?

R

. phosphate buffer, himan prote1n, BSA E] ‘less. than ®w1% sodium dzide ' ..
-and’ 2 0, 5. 2 -10.0, 20. O 50. 0 an"”_ ng/d] human pro]actln o
5, .Ant1 rabb1t ganma g]obu]1n - conta1ns 1yoph111zed anti-rabtfit. gamma
. globulin (sheep) bovine-serum and gamma globulin, 0.01 m phosphate .
~_beffer, Jdnert dye, and -less than 0. 1% sodium azide. B
6;f PEG so]ut1on - conta1n§ 130 ml 8% polyethy < g]yco]e (Mw 6 000) 1n .
v g_vphosphate buffer less than 0.1% sodxbm az1de o ‘ '
7. RIA buffer pH 7 5 - 'conta1ns 1yoph111zed O o1 m- phosphate buffer, BSA,
.~ EDTA"and less than' 0. 1% sod1um az1de ST . A
o o .' " '._-‘. . ‘.'. ) ‘ e . o P
IR _?;;rf;f'r,:o
2 J 1 o ,»Q- .



. .coumt tubes. . | o - :fn L
'45, Vortex alt tubes and 1ncubate for 3 hours * 5 m1nutes at room : - . o o
- 'twmmwm(ﬁﬂw24m v“] o }“ o Lo
. 6{ Pipet 0. lqm! ah&1-rabbﬂt ganma globu11n into a11 tubes except”total \;g:”éﬁﬁ
g ot g L
. .f7 Add 1.0-mT cold PEG gg?ut1og_to a]L tubes gxcegt TC* 7thorough1y PR
v Jaby vortex1ng ' N - ‘ i e
. fé; :Centr1fuge a]] tubes at room température except TCT for 15 unnutes.. ,;'_”
) v;at 1500 to 3000 xg. . - wif_‘ﬂQi;;; . .‘?7; _ ::g‘ e S
9. -Decant supernatant from a]] tubes except\TCT B]ot rim,of‘each tube Q,}h\,} )
‘to remove excess(tbqu1d s : T T~
. . .G . \ M
- 10. Count each tube for 1 to 2 m1nutes An gannm sc1nt111at1on counter .
FICCalculat1od% . j_“-°' ,.'f.' T 7 -);' :
“a) o ! R | 3 i
R %N91 §EL§1§E x 100 - Tk | LI
- CPM of TCT S ,:_ T Lo
;o ..%1Bound - CPM of 0 standard - Chm of NSB X 100 3
W _.CPM of TCT HEIURE ,,,‘ N
\'? ORI -’":"‘"5'..-_’ ,,;— \',r;r eua MW » ; . . . - . _,:‘?*‘7’“
{c) CPM 1s corrected in the* above ca]culat1ons by C o
‘ 91 Corrected CPM - .= Average CPM.» Average CPM of NSBC
(d} g, Corrected cpM _ . Lo
g /B = x 100
L Corrected CPM ofbo ng/m1 standard |
. y(e),?Standard curve is plotted by pJottlng %B/B on ]1near scaJe v
: ' COncentrat1on of the logar1thm1c scale o

A k
» \“‘ v
_ . 170
. E t ! " . . : . c e
__“;43.‘ Serotest qua11ty control serum - contalns 1yoph111zed nor#é1 human
. . serum, T e
8 Procedure (3 hour assay) o _ ) ..
s? 1;_3P1pet 0 1 ml,prolactln standards, pat1ent sanples, and contro] serum ;' B
L ( appropriately labeled tubes S . . : % U
A ’ "'ﬁ3 y
¢ 2. Pipet.0.2m'0 ng/m] pro]act1n standard it 'NSB ‘tubes. . ’
‘ . e \ . s ~ :..
23.0 Add 0. 1 ml. pro]ac,_t;m 1251 to aH gubes S ﬁ,_}.{{_‘ v
'74.;fAdd 0. 1 ml prolact1n anti-serum to a11 tubes éxcept NSB and total



(1),

DAY

iv)  Sensitivity:

“a . |
: ¢ Ao e e T
(f)-fSamgleiiggeentration;are Feadfgffeeely off eurveid‘vp ";e};??}e&é i;:'-z,
‘Performance Characteristics | SSEH% - f f*§<'3§?: ‘
(i) ﬁ;Specificit}; I S ;'éa*é}“' :
N Hormone O . %nﬁfss Reaction: . % N
L e el e g
., hte T <0, 0075, (2nd IS-ﬁCG)
- hESH T dol 50,087 ;;Q,y;ﬁsz h;fe

R A R _"E

gy -
* ;:,-‘ | 0 13) SR i . PR ‘59.:; s
. i R ) . K . i . .

- 1 . -

&
.
«

J,;@pu

S T A f.e?*~ T Foe L
N S B el |
Precrsion/Reproduc1b111ty | R S S <
thin variabi]ity ';0~Metﬁed.1 e ‘ﬁ?v o i
- ;e -3 Method 2~ y
EYRE ﬁ S B T e, _
1~‘@ between ass aneab111ty 6.2.-"13.3 Method 1 x
s h ,6-2 -'15.2 Hethod 2
< R
i) AéCUnacy Method I 91 6 - 97 2% - g

, vames accor-dmg to pm]actm “'
Based on added, 5-150 ng/ml -t

‘ Regoverytf.method“z‘ 97. 3 - 113%.

Method 1 (3 hr) 1 - 2 ng/m] )
Method 2 (overn1ght) 0 5 - 1 ng/ml

.

ﬂ;' ."" = . ] !
| - RADIOIMMUNOASSAY FOR LUTElNIZING HORMONE L )
'.*} Reagents ]d }37. ,’» - v i : ;} s _; ‘ ,”"- i :
. 1. LH I'125.~ not more than 3. uCi- I fésnand 30.mg~bov1ne serum a]bum1n
S ine 5 5 ml solut1on PR ‘ 9‘4.,“ e i R
—~ el B i . . s

s,

l?LH Ant1serum (rabb1t) = appr0x1mate1y 1 u] norma] rahp1t serum and GD
(- mg,bovine" serum -
-yb1nd at 1East 15% of 40 ng LH.

‘Second Antibody Reagent (Amerlex) (donkey) - ant1 rabb1t ant1body

- bov1ne serum a]bum1n 1n 1 m] solut1on

jn in 11° m1 so]ut1on ant1 -serum suff1c1ent to g.{,

- -

coated on polymer part1c1es .of ‘uniform diameter suff1c1ent _to bind at
1ea§; 22 ug rabbit y- globu11n in approx1mate]y 110 ml. so]ut1ons, 3 0
mi normal human serum, EDTA _ - @ o

Standard LH - 3 7, 9.2, 30 92 310 mIU/m] an IRP HMG and 50 mg 1115_ﬂ~ﬂ

s 3’

Zero Standard - 250 mg bov1ne serum album1n 1n S“ml solut1on

e - N



"‘ . Y 1?26 . ¢ )
' ."..200 u} zero standard were p1petted into Non-Speciﬁc Bind1 ng tubes _; , T

1(1) ul of" the standards were p1 petted into Standard tubes
100 uT oﬁ theasamp]es %ﬁé p‘ipe*l?ted into Sample tubes

& _
. 100" u1 of&LH anti-serum were p1petted 1nto aH Standard and Sample o
tuges L‘Lk S ; ' UI ':v ‘vp ?}“ i :\ ;“ .

‘b

; .“»Tubes were vortexed >ascoarer:etd.,£941th p’hast;,c fﬂm, and mcuba.teq ina
g wa;.erbath at body temperature fc)r hour:,.;

g 6, 100. u] !;H"“f ’125 v(as added to each tﬁbe"above artd to Tota?Counts : ?
tUbeS L R NP RS T ;y, e e . o )
.—o ;& L 'y q ﬂ b‘h . e »4.“. B ‘// A . RaK K I v, B I‘,E&' WL N I . 3 : . B )
73:,Tube"s nere i}urtexed', covered mth plastic £j Tm and 1ncubated 1n a .. % ,w S
waterbat,h "at.. mom 'emperatyre ‘for hour‘ PR .-.6 y 53* woial L
o i ",aq’g‘_ ""’ Y $oow . P
8. al 0t of second antﬁbody reagent was °%dded to aH but the Tota] o
B Counts ’tubes Wl e , 3o
9. Tubes were vorte:xed and 1eft for 10 mwutes at room~temperature
1_0.‘ | s |
.12‘. N 4
v"’gbn § . - Y » . . y . o . v v“ ‘
LM Assay Performance Character1st1 s S

-

(1) KSpec1f1c1ty determined by cross- react1v1ty w1th the h1gh1y pur1f1ed
structuaﬂy re]ated human glycoprotein hormones oL o

e

- ,'- ; Hormcﬁ?e - % Cross reactiv'lty : 4’7‘ pLT

- 1000 4 o e T

S RSH- L2ma
S TS a8 )
HCE - 19.0

(11) Prec1s1on Reproduc1b1hty e
R w1th1n assay variabihty 3.5% .
.__.,:5._,_',',- ; _} between assay var1ab1hty 6. 6%

(111) Accuracy recovery exper1ments resulted 1n a mean recovery of 104%

.”_“

‘ I
(1v) Sens1t1v1ty the sma]lest amount of LH wh1ch could be d1st1ngu1shed
from zero as defined by the 95% confidence 11m1ts of the mthm stay

= : -
w‘ ~,.'3 "
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. ' ‘ '..;v .

var1atlon of the zero standard was 2 0 mIU/m] 2nd IRP HMG.

4& v

RADIOIMMUNOASSAY FOR FOLLICLE STIMULATING HORMONE

W
»~

. .Reagents ) v , , '
1. FSH I 125 nots mare than 3 uci 1125 and 30 mg Bivone seru@-al.bumin
- 1n 5.5 mi- solut1on‘ L , ﬁ, .

".“ 3y A

'2. FSH Anttsbrﬁn (rabb1t) - approx1mate]y 1 ul normal rabb1t serun and
_ 60-mg bovine serum albumin in 11° ml solution, ant1-serun suffic1ent o
o to b1nd at least 15% of 40:ng. FSH o S b A ‘, ‘5Jﬁ$w;-

3. Second Antibody Reagent (Amer]ex) (donkey) - anti—rabbit antibody 2
coated on polymer particles: of.uniform diameteg sufficient to bind at *,7aa;*
a4g rabbit y- globulin iThapproximate1y~110 ml, sgiution 3. 0 ’

Q:,¥1uman serum, EDTA . i

4.

5 ‘_
,‘p - | ’ *
Procedure f fk‘
1., 300 u] p1petted into Non-Specif1c—B1nd1ng tubes
2. '200 u] of the standards were, p1petted into Standard tubes
3;.'200 ul i 'flre p1petted into Samp]e tubes; - _ n
X . . 5 S '“ ‘ ”, N
4, 100 ul of FSH‘anti-serx -were p1petted 1nto a11 Standard and Samp]e ‘
tubes. _ L = ,
. Tubes wEre vortexed ™ vereﬂ w1th p]ast1c f11m~ and 1ncubated 1n a
. xwaterbath at body tem‘ rature for % hour o _ T
6. ~100 u] FSH I 125 was . dded to each tube above and to Tota] Counts R o L
© tubes. : A S .
o 7; "Tubes’ were vortexed,ycovered w1th p]ast1c f11m and 1ncubated in a
‘j'L~c5-waterbath at body temperaturewfor hour _ L
j?“_>8,7;1 0'ml of second ant1body reagent was added to a]l but the Tota] o
o 1'?Counts tubes. .'- S LT » S
o QQ;ATubes were vortexed and 1eft for 10 mlnutes at room temperature.
o100 Tubes were centr1fuged’at 1500 g for 15 m1nutes o :
"ii.‘ Supernatant was drawn pff usgng suct1on. , B o

_b”,lgifiTubes were countedw1693 ganma‘counter for 2 m1nutes~\\

e

. ?
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FSH Assay Performance Characterist1cs

(1) Specificity: detggmined by cross- react1v1ty with the h1gh1y, BN
‘ » Fur1f1ed struct a]ly related hunan g]ycoproteln honnones 3,

LY

Hormone - % ross- reactiv1ty

v

7 Fsh - 100 0 .
TSH - 0.35° - ¥ o
S s IHo- o0 0 e
e HCE 4 0.0 7 ‘ "
| v

(i) Precis1on reproduc1b111ty

L ,\‘.- s‘ % . : L . .".
i ~ within assay var1ab111ty . 4.8%
B between assay variability = 9. 2% 7 =

e

(111) Accuracy recovef‘_y expemment? resu]ted in a mean recover_y of 104% S

o (1v) “Sensitivity: the sma]lest amqnnt of FSH wh1ch could be d1st1ngu1shed
A from zero as defined by the 95%: confidence 'limits of the within assay
4var1at1on of the . zero standard was 0.8 mIU/ml 2nd. IRP HMG.

,
- ASSAY FOR SERUM SEX HORMONE BINDING
BETEfEEb§UETﬁ‘ETNBTNG‘EIFKETTY‘T§F§§:§t)

» Mod1f1cat1on of method of Rudd et a] (1974), 1nvo1v1ng select1ve remova]«
‘of endoppnous stero1ds occupy1ng/§HBG bind1ng s1tes, w1th a \harcoa] d |
. suspens1on, under def1ned opt1mum cond1t1ons (w1thout affect1ng 14C-T
b1nd1ng to SHBG) -Ih1s 1s fol]owed‘By a short 1ncubat1on w1th a s1ng]e
"A'dose of 1""(:-T, wh1ch saturates a]l SHBG b1nd1ng s1tes Prec1p1tat1on of
dcthe SHBG bound tracer is accomp11shed by select1ve1y separat1ng 1t from
v a]bum1n bound and free tracer w1th a 50% saturated (f1na1 concentrat1on)

B ammon13m su]phate so]utlon The prec1p1tated SHBG bound 11gand 1s counted.V
i N N ! “ ° N . ~ - “- v' ) : . N .'»' * ‘
:qumws | o l.-fvlthH'f,~ '4ﬁ?u

L. (8- 14C] testosterone spec1f1c act1v1ty 51,9 mCi/mmo] (New England oy
~...Nuclear). ~Dilute in red1st111ed methanol, such that 0.05. m] contalns-

A

" .‘, -

2200 DPM (1 nCi).. Store at 4cc. RIS S
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.,-u o ”' . &ﬁ'ﬁ&), ' " s | . N - | .,

.
: Ta

~‘,2."Nor1t 'A" charcoal (S1gma Chemicals, St. Louis, M0), as a Suspension

' ;75’

BN mixture:is 50%. saturated '

- vials.” A
- shake for

(50 mg/m1) in deionized water. Transfer 5 gm Nor1t ‘A" charcoal to
100 m1 water and mix with an e1ectromagnet1c stirrer. Prepare fresh .~

'for each agsay. ) e

3. A 443 (w/v) ammon1um su]phate solut1on - add 440 g reagent grade

use a R ’
T [

has cooled to room temperature and’ adjust 6“ to 7.0.

-

- . ATV B
o .

R -~ “w
- ..'

After mixing ,.:y
ml-of the suspepl?
0.4 ml of serum sample Vortex,: then stand the mikture at room tem

43

rature
for 30 minutes. Centrifuge. for.15 minutes at 3000 rpm. Take .duplicate

_\
,(NH4 % e crystals (S1gma) to 1000 m1 de1on1zed water. Store and

~‘4.._‘.Stero1d assay buffer - - heat 1000 m] de1on1zed water to 50°C ‘and add
+ 2 g gelatin (275 Bloom Fisher Scientific ) Allow:dissplution, then

., add 17.4 g sodium phosphate dibasic, 10.8 g ‘sodium phosphate mono-

- basic, and 18 g sodium chloride, and swirl until in solution.” Make . -
to ‘a total volume of 2000 ml, then add 2 ‘g sodium. azide when buffer .

- 5‘°'L1qu1d Sc1nt111ation Fiuid - Readi Solv IV (Betkman, Fu]]enton, CA)!

o al solut1on for at ]east'20¢nnhmtes, transfer 0 4
while-still m1xlng) to 12 x 75 mm tubes contaag1ng

bl

‘0.2 ml aliquots of the supernatant without disturbing ‘the charcoal buttop, .
and transfer to 12 x 75 mm-tubes. Add 50 ul of 14C-T "in methanol solution:
to each tube, vortex, and 1ncubate at 37°C for 2 hours. -To 4 counting v1a1s,‘

md) of cold

5 ml of scintillation fluid o each vial, cap tightly and . -

vortex, &QEn transfer 8.1 ml aliquots of .this solution to scintillation

. -
L]

S.minutes. o ; - | ' g Lt

. .Ca] cmat-l ons \-\ PR ‘ -(\ . .. - , T .'.: 'l":‘\.- e '. :‘ ,:-)—_J. .

t'.' t "\_\»,,

"-;:Assum1ng ‘the best’ est1mate of the’ molecu]ar we1ght of SHGB 1s 105 g

. and one .pinding site per mo]ecu]e normal serum contains-1. 7. mg/L SHEG -
(17 nmo]/L) Iherefore, since 0. 1 ml ‘of. serum is used, the.normal SHBG
_content for 0 ‘1.ml is approx1mate1y 1.9 pmol. -Since- 19 19.5 pmol of

14C-T provides saturation, the moTar ratio of T:SHBG at this dose is

approx1mate1y 11:1. 19 to 19.5 pmol. represents between 5.5 and 5.6 ng.
. At a specific activity of 51.9 'mCi/mmol, the. quant1ty of [4-14c] -
- ‘testosterone that must:be added to 0.1 m] of charcoa] treated serum is-
-~ 2200 dpm, - To -ensure saturation of pregnancy sera requ1re9 95 pmo1
h(27 4 ng), equ1va1ent to- 10870 dpm o ,

t e ‘

m1nutes then COUnt on a 11qu1d scinti]]at1on counter for -

3 t

,‘i :

1&»

ol ,

- T

~>. add-50 ulL. tracer so]ut1on as standard, as well as 0.1 ml’ (NH4)SO4 solution.
. Put tubes on ice, wait 4 to 5 minutes, then add 4 volumes' (1

' . ammonium’ su]phate so]ut1on such that the final -concentration. & the —»—

= mgvortex, then centrifyge af no less
" than 3000 rpm for. 20 minutes at € “Aspiirate: thé ‘supernatant with a

Pasteur pipette attached to vacuum pump without disturbing. the prote1n

 precipitate. Add 0.2 ml of 'steroid assay buffer to the. precipitate, -

3

LR

<. ‘.
Sk
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R "1 _ & : 4
E N 1C0 1 ] ug/lOO m] serum X 0347
=X X e X T » i 8 1..
c _ -V 1000 o= x‘IQ “mol 1 ° T bOund
where = CPM.in" a11quot of bound fract1on counted

E

c = standard CPM. in 50 ul tracer solution”'

N ='ng of Wep added 1n 50 ul tracer solut@on R
v

= final. vo]ume of serum in the assay 50 uk - ) .
CALCULATION OP‘FREEt¥ESTOSTERONE AND
| . = ‘ v
Non-SHBG-bound testosterongp d free testosterone were ca]culated Rl
V',usIng an equat1on based.upon thelaw of mass act1on and assuming two - o

erone-albumin assoc1at1on SR
et al. 1981) : "

. :.fand tesk
- copstants ue'“ e

L } Assoc1at1onQCbnstants

_(1) T,- SHBG' 16, % 108 1mo1,35 Tl \/> L

(2) - T--A]bumm 4x1o4 1m011 T

¥ -1 |
2 Assumed album1n conpentrat1on 5 6 x 10 : L
. . ¥ e ot -‘.' . " ' A . A
, o S o ~ : : : e J\;'S) « S 8 i ?‘ v e W
- ‘;Eguat1ons Lo - ~"43{-' o o ”A,‘. S oy
T T "( . v s . B

g a) D1sg§.but1on of bound testosterone “between. two compet1ng prote1ns P1 ', -
A (SH ) and P (a]bum1n) Were descr1bed by the fo]1ow1ng

> . 3—6—2_ AR . , n2K2 2' [ .~
i Lo - “; L. - I'd “ v
ot where: ‘ ) ‘
‘ S‘”., = tbta] stero1d , ‘__., B Kxﬁ}‘fék j*f;'.f _'f“@ftff‘i
T KKy = assoctat1on constants . g¢%4 . -
2Py = SHBG e I RO _ S
. P2 ‘.v~= albumIn Yo o L l'f’v... - i
o - - \. - 'W X S . )
. From thlS was ga1ned the rat1o of SHBG to a]bum1n bqund testosterone
Total bound testosterone was taken as. the sum of the" rat1os Percent- B B

age of tota] testosterone bound to proteins_ can: thus be der1ved
(b) Free testosterone was: ca]cu]ated via' " R N

DR S b Sy b Ko e Ty

g2

e ' el
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"

SR d
total bound ,
_free testosterone .

-

= association constants .-
et °. . . - B s

= bind1n9‘prote1n§ A

PR )] ! .

.
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.
. b
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