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Breface
© . : ) .
These pdpers were presented at @ national conference on "Aercbics Exerclse!
8e{entific Basiw and Implementation of Programs" wifich was cosponsored by
- tlie Physical Fitness Council of ARAPCS and Oral Roberts University. The
gonference wag held on the campus of Oral Roberts University, Tulsa, Okla.,
“Octobar 12-14, 1978, [t aturacted 170 -participants from the United States
and Canada. ’ : . N
4 .
Hany requests have been received from persons unable to attend the conferance
" fob papers and materials presented. This volume is an effort to consolidate
{nformation for those allied health professionals interested in implementing
" gerobic exercise programs in public schools, colleges and universities, and
business and {ndustry. ' "
. The physical fitness council played a major role in planning the conference
~ with Raymond A. Ciszek, AAIPER staff liaison for the council, coordinating
planning of the meetings and obtaining the necessary approvals from the alli~
gnce. S8teve Blair, Russell Pate, David Cundiff, Paul Brynteson, and Kanneth
Metz made eigniftcant vontributions to the planning and arrangements. B8pecial
~ thenks to the Office ol University Relations at ORU [or editing, compiling, and
printing $hie volume for puh]icqtion by AAHPER. -

.
M

“The papers are in thrée general sections:

Bection I: Introduction (presents the hasis for adheriug to a henlgh
[itness life-style) =

"Section [1: Scientific Basis (presenls Lhe physiclogical henefits of
properly pregcribed acrobic exercise)

Section 111: HMethods (presents methods of implementation of aerobic exere
ciges in busineas and industry, public achools and colleges
and unfversities) . ,

David E. -Cundift, Ph.D.
BEditor and Coordinator
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A Total Health-Fitness Life-Style C e

By Steven Ni Blair, P.E.D. : .
Professor of lealth and Physical Education
e University of South Carolina

. . , N
- Qur humen ancestors have been on this planet for perhaps 2 millien years,
- For 99.5 percent of Lhat Lime they existed as huntets and gatherers. The davelop= .
" ment of agricultlire began sume (0,000. years ago; we have had cities for about :
8,000 yeara, and our Wependence on foszil fuel came.about only within the past
~few hundred years. Today's modern technological socigty with nuclear energy and
tomputersg hdas developed within our short lifstimes. ﬁhe life-atyle of modern '
~Americans Is so differenl from that of our hunting and gathering ancestors that
“we ¢un scarcely comprehend it. .

T,

== ~“Faw hunting and gathering socielies ave leTt, but ®Hose slill extant can
~tel] ue something ahout how our ancestors lived. The bushmen of the Kalshari
.have been studied and- provide some insight lntlo those carlier life-styles;t - —
~Althouglj sthelr lives are difficult by our standards, particularly during.the dey
‘ season, Lhey appear Lo be healthy and happy. The major Lasks, of course, ape
eoncerned with obtaining food and water. -8helter in their mild climate 19 not a
poblem, Clothing needs are few and simple (the tashion houses of Pards aud Naw
York are unknown and theve is apparently no planned obsoleacence). There ts no
mage advertising to create artificial needs for worthless products and no depsrts
ment slores for purchasing Lhem:‘Lhere[orv their material possessions are few.
The hunting and gathering tasks are somewhat physically demanding,although
not overly arduous. The duration, trequency, and intensily of this enloreed
exercise prescription is apparently adequate Lo maintain a lean body and appropel«’
————a%e- Jevels- of physical [ithess. ' ‘

T Ay

The bushmen appear to hdve ample,time, and incllinalion for singing, dancing,
ond stéeytelling as leisure aclivities. They also spend considerable time
“resting {n the shade in camp. By and large they appear to have a simple yet
pleasant life. This is possible even though Lhey have been pushed into one of "«
the most Lnhospitable geographical areas of the globe., [t Js easy to ilmegine
that the earlier hunters and getherers, who had access to the lush savannas . and
semitropical areas full ol game and vegetalion, had an even more enjoyable
exlatence. ! )

It is occagionally lun Lo.ask philosophical questions and let the mind play
with answers. We frequently heur the Lerm “quality of life.” What does it
mean? How can quality -of life be defined? What is optimal quality of [ffe?

Are we really any better off than our hunting and galhering ancealors in Lerms
of quality of life? Civillzalion has brought many advances lor humankind, but
there are also negative developments. The high technology thal provides uw with
modern crealure comlorts has also provided Lhe means to deslroy Lhe planet, 1t
matters litlle whelher Lhis occurs suddenly in nuclear holocaust or by degrees
in the form of resource depletion and pollution. The bushmen seem rather happy
and well=adjusted; is our yuality of life superior? Civilization has produced

- daet; mumric; and literature for uplilling human spigit and intellect. [t has

.y dalso produced feminine~hygicne spray, dozens of plastic Kitchen or home “applise
ances ddvertised on late night TV, and o materialistic sociely thal crles more,
more.



My conclusion is that man's techpnology has outstripped his evolution. Wé
simply are uot meant to live as we do in highly developed, techiological over-
kill that exists in the industrialized world, 0f course, we cannot all-suddenly’
become hunters and gathevers, nor do-I advocate a destruction of civilization
and a veturn to those simpler times. What I am suggesting, however, is that
many of “our current problcms, and I will focus on health matters, can best be
understood when interpreted in the pevrspective of historical anthropology. -~
Perhaps some life-style changes cafl be made that will simplify our lives,
improve our health, and at the same time permit continued enjoyment of the
high culture produced by several thousand years of civilization.

Life-Stylt, Health Problems, and Health Status

.

Most of us learned some common-sense health rules from our parents, grafu-
parents, and doting aunts and uncles. Don't eat between meals. Breakfast is
the most important meal of the day. ‘Smoking will stun. your growth. Don't- get
fat, and so on ad nauseum. As we became educated we begar to doubt these state-
merts as lacking scientific proof and dfsmissed them as old wives' tales. Now
it appears that those concefned relatives and friends were right after all, and
we can support those concepts with evidence. .

Recent research from all thyee avenues of medical research (clinical]

epidemiologiral, and experimental) implicate many health habits as etiological
factors in a wide variety of major discase problems. - :
\

Cigarq}Le smoking probably causes umore morbidity and excess mortality each
year than any other single health unabit. This one habit has been convincingly
implicated as a contributing causg to chronic lung discase, various types of
cancer (especially lung), coronary heatt disease {CHD), and other circulatory
ailments. Literally hundreds’'of studies on smoking and health are published
annually around the world, and summaries of this research are- readily avail-
able'a-a ) -

. < .

A second major health hehavior specifically linked to various ailments is
the broad category of diet. The eating pattern is admittedly one of the two
major components to energy balance (the other being physical activity) and-as
such, a contributor to ovhesity. Obesily has been recognized as a major public
health problem in the United States?'9'6'7 snd a coniributor to various dis-
eages.B'9 10 ’

The eating pattern is also thought hy many to he related to CHiD. Research
over the last two or three decades has shown Lhat the high-calorie, high-fat,
and high-cholestercl diet of Americans causes high levels of blood lipids, es-
pecially cholesterol. These lipid abnormalities ave definitely related to the
development of atherosclerosis, the major cause of heart attack and stroke 11012113
These findings meet the criteria for determining causal relationships between
rigk factors and disease.!! 1t is important Lhat controlled experimental studles
naw provide us with reasonable explanations ot pathogenetic mechanisms to support
the earlier epidemialogical and c¢linical tindings.

The American diel i8 also perhaps related to certain cancers. The second-
leading cause of vancer mortality is colarectal cancer, '® for which diet has
boen suggested as 4 cause. W LT I9 piay has also heen tentatively linked to

cancer of the stomach, breast, and uterns. ¥

2
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“ A third major life~style component pelated to health is physical ‘agtivity.e
Selentary living produces low levels of physical fitness or physical wotrk capaci~ °
ty (PWC).2° Work physialogists frequently express PWC in METS. One MET' equals’
the amount of energy expended in a resting state, 10 METS refers to af énergy -
expenditure of 10 times resting, Sedentary adult Americans typically have a PWC
of 7-9-METS.2° Since sustained work capacity for 12-16 hours is probably limited ' -
to 15-20 percent of PWC,%2 the average sedentary persoa can average only 1,5<2,0 ,
METS over the course of a day without fatigue,. Trained persons not only have a
highex PWC, they can use a greater fraction of iﬂfcver long time periods, Thus;
.it seems reasonable to conclude that many sedentary persdns are so unfif that it
limits their ability.to enjoy life. Numerous worldwide égidgmidlpgical astudies -
have shown that more active groups tend to have less CHD,23'24125126 Klthough,
these studies tended to have methodological flaws,25'27 and additional work
needs to be done, it appears that it is better to be active than sedentary.?8

Regular physical activity has also been linked with a reduction in obes=
ity,28 %9 prevention of low-back pain,29 as an antidote for "stress,"8173% and
"feeling better,"33 - "

. <
.

Other life-style components can obviously affect heélth énd well-being,
Viglent deiths due to accidents and homicides are a major problem.34 Although

“>-many of ‘the causes are difficult to identify, it is evident that lack of safety -

consciousness (failure to wear seat belts, for example) or drug abuse (espe- -
cially alcohol) are prime candidates. '

It is also difficult to ascertain how many Americans succumb to ennui or
are "just in a rut," They drift through life without fully experizncing "joie
de vivre." The causes of thege, symptoms are probably impossible to identify,
but it is safe to say that persons in that condition are certainly not function®
ing at top-social and emotional health. Are there life-style components related
to these problems? Perhaps. Perhaps not. But it would be interesting to see if
the symptoms would disappear if the other more tangible health behaviors discugsed
previously were practiced. s

Several reports on the relationships between health practices and health
status have been published by the California Human Population Liboratory, 35136137138
More than 6,000 persons randomly selected from Alameda County (Oakland), “California,
were surveyed for health status (physical, mental, and social) and health practices.
They were followed for 5 years to determine mortality rates. Sumalary findings
from these studies indicate a definite relationship between health practices and
longevity. Sevencsignificant health practices were identified: (1) eating
breakfast, (2) eating regularly with no snacks, (3) eating ip moderation, (4)
smoking abstinence, (5) moderation in alcohol consumption (if drinking at all),

(6) engaging in regular physical exercise, and (7) regularly sleeping 7-8 hours
a night. The researchers found that 45-year-old maleS who followed 0-3 of thase
habits could expect to live to age 67; those who followed 4-5 habits could ¢
expect to live to age 73; and those who followed 6-7 habits could expect to live
to age 78, The data for 45-year-old women showed s similar trend; however, the
difference in lifc expectancy between the top and bottom groups was 7 years
rather than the 11 years for men. :

These studies tend to support the notion of the relationship between health
practices and health. This certainly seems clear and straightforward, but in
science it is necessary sometimes to confirm the obvious. '

‘ l"?’ q




+ Stydies like the ones dibcussed previously have gives-a great impetus to °
the concept of .preventive health practices. [t appears to be an iden. whose 'time
has come. One can scarcely pick up a scientific journal from the health or
medical disciplines without finding an article or editorial suggesting that CHD -
i or'cancer can and should be prevented.35'39'50 politicians have also joined

o this ‘movement ., 51'62 . S

v . :
The most comprehensive and organized approach to the issue of preventive

.health practices has been presented by the Canadians.53'54'55 Their approach to

"Operation Life-Style" states (among other things) that: .

Tt is beL{er to be slim than fat.

It is better not to smoke cigarettes. .

Excessive use of medication is to be avoiﬁed.

Exercise and [itiess ave better than sedentary living and lack of
fitness. .

5. Alcohol is a danger to health, particularly when driving a car.

S -

I have tried to show that there are readily identifiable common-sense health
praclices that should be followed. If this is done, it is ceasonable to expect
- improved health and, longer life. It is perhaps also necessary to point out the
obvious, tHat the respongibility for these life-style changes rests with the
individual. A recent editorial in the Joitrnal of the American Medical Association
states, "Perhaps the most promising poteqtial for improving the public health -
resides in what people can be wmotjivated to do for themselves."5® That is
soupd advice. ' ® .
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‘Major societal issues are’on'the circumference of the circle. It is my
contsent:ionfh-"'t these issues are related in part to the major causes of morbid= -
ity and moftality listed'in the first ring of the ciscle, These health problems

are further gﬁlated'to the intermediate steps depicted in the next ring. Finally,

T propose th¥k the health practices listed in the center are major causative
factors related to the health problems and issues dirptayed in the model. It is
also perhaps possible to extend the reasoning at least one more step; - The
initiation, establishment, and maintenance of these health practices is compii-
cated. They.are probably dependent upon environmental, cultural, and personal
factors and situstions, Horn's model for Personal Choice Health Behavior is a
theoretical example of how these factors interrelate.®? The application of this
‘and other models will be discussed later.

: i ¢ .
- Bfficdcy of Prevention -- Developing a Healthful Life-Style »
[ ' Bl . '

If one agrees with our previous arguménts, it is clear that Américans would
benefit from changing certaim health behaviors. In the minds of many, however,
that assumption meets a major stumbling block. A widely held pessimistic view
is that persons are unable to change thege habits of long standing. Folk wisdom
indicates, "you cannot teach an old dog new tricks," "you cannot change human
fnature," "people will not change health habits," or "more people ar& smoking now
tRan ever before." T recognize that health-habit changes are not easy, but

neither are they impossible. Americans are becoming more and more health con-
scious, in my opinion, and ate making changes in greater and greater numbers. I
will present some of the available evidence on trends for some of these habits,
‘but perhaps a personal observational example illustrates the concept just as
well. I have lived at my current address in Columbia for 6 years. When we
“first arrived, my wife and I were'essentially the only joggers in the neigh-

borhood. Now you see joggers going down my street from 6 a.m. to il p.m. At
any time ™ doubt that you would have to wait more than a few minutes to see the ,
next one. I cannot quantify the amount of change in jogging behavior in my
neighborhood, but Isfeel confident. that it is simply astounding. It is also
. ¢ncouraging that all ages, siZes, dbility levels, and both sexes, are represented.
The proposition that people want to chang% health habits, are tiying ‘to
. ¢ change, and are being somewhat successful can be supported with hard evidence,
It is clear Lhat the studies reported represent isolated ihdividual attempts at
addressing the problem. We have npt yet mounted a comprehensive, organized, and
aggressive campaign, as has been proposed in Canada.®% [t is encouraging, ‘
however, that these individual projects are showing some positive results, and
even more’ exciting to thinn about what can be done with an all-out effort.

One Swiss study offers hope for changing behavior in adolescence.%® This
4-year prospedtive study involved 120 male apprentices in machine factories,
The subjects were assigned to a control group (N=60) and an experimental group
(N=60). The subjects in the experimental group received a program of health
, education consisting of lectures and exhibits. Leisure-time physical activities
were also encouraged. The findings after 4 years were impressive as shown in
Table 1.

\




Ve Table ! ‘o, . . i;
Changés in Health Behavior Over 4 Years _
. < . i
. . Cigarette Smoking ' _ _. Alcohol Use \
- ' Initially At end 7 Initially -At end
Experimental group 26 - 25 ' e 26 13

Control group - " 28 s " 29 55 .
. e LA
These data clearly show that the hedlth-education program did-not cause smokers
and drinkers to quit, but it did apparently prevent the experimental subjects- from
starting the habits. The participants also engaged ?p'more physical activity, ’
showed greater improvements in-measures of physical fitness, and had fewer dental
caries. : '

[ f? o .

The Stanford University "Three-Community Study" has demonstrated that entire
communities can be persuaded to change health behaviors.59’60 1In this study, one
community was assigned as a control, one“received health education via mass media,
and the third received the mass-media campaign plus intensive intervention. The
intensive intervention consisted of selecting 100 high-rfsk:pérticipantk who were
offered face-to-tzce interveation from behavioral scientists and dieticians. *In

" the two experimental, communities the mass<media campaign was directed by special-~ -
ists in communications, medidal science, and behavioral science.

! [

The study design required a behavioral interview and a pedical examination
in all three conmunities. Surveys were conducted at baseline and repeat annudl
examinations for 2 years of follow-up. Tite behavioral interyiew consisted of a
health knowledge component and also surveyed attitudes relative to health behavior
change. The medical examination included geasures of blood chemistty, blood
pressure, weight, and ECG. A summary of the results after 2 years revealed no
chanke in health know'edge or health behavior in.the control community. The mass-
.mediayonly community had significant dhanges in both kinowledge ,and behavior. The
greategt knowledge and, behavioral changes occurred in the, cognunity receiving:
the masg-media”campaign plus intensive interveation. .

. . . . ’
) The results of this gtudy suggest that mass changes are possible arfd that
they can be done invxpon*ely. :

LY

A
Although there has been no organized campaign, considerable effort has been

expended in antismoking education. The surgeon gonerulis report on smoking afd

health provided an impetus to smoking cessation efforts by voluntary health agen-

cies and professional organizations. 1 Antismoking spots on television, community

campaigns, and guit-smoking clinics have been used. The available data do not

peemit an analysis to determine specific causes for changes in smoking behavior,

but signiticant changes have occurred.®?  National probability samples have been

drawn and surveyed for smoking behavior for the National Clearjinghoiise for Smoking
" and Health. These surveys indicate that the *valence of smokipg in adults de-

clined sharply from the mid-1960's to the mid-1978's. Smoking by adult men

declined from 52 percent to 39 percent for a drop of 25 percent. For adult

women the figures were 32.5 percent to 28.9 percent for a drop ,of 11 percent.

Too many people are still smoking, but it is encouraging that-significant de-

creases have ovcurred, '

‘<
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~ Data from the Hypertension and Detection Follow=up Program (HDFPY {ndicat
an “improvement in the Lreatment™of hypertenaion.®® Control af high blend pressur
fs demonstvably important but too few hypertensives are adequately tresbsd. .
Only half the hypertensives are said to be aware of their condition, only half
@l thase apd beiol treated, and of .'.nse only half are adequately controlled,
“Mhiis "role of theé halves" predicts . only 'some 12 percent of the hypuys - -
- tgngives are under adequate treatmen:. Recent studies cast doibt on t at model,
Tho HDPP survey Found 38 percent of the hyperensives were controlled. Furlihe
. gvtdence of this improved control of hypertensiuvn is available.from Chicago,??
where recent screening activities discovered only 12 percent previously unda=
- tactad hypertensives compared to 37 percent 4 years earlier. Control of hypur=-
- tansion had also improved with 39 percent of the hypertensives under qdequate ~
““breatment compsred to only 12 percent 4 years earlier. Control of hypertension
had also improved with 39 percent of the hypertensives under adequa*e tiFeatment
compared to only 12 percent 4 years before. These data indicate a remarkabla . .
public=health achievement, and demonstrate what can be done with_profsssionsl.—-—
stucation coupled with public emphasis on the dangers of hypertenslon and the :
ngcessity of treatment. et e e e m T -

_.—-"/—,—- - - " ~ E

~"Tt{ seems to me, that there is ample evidence that the American public fs
. goncerped sbout health matters, and that people are atlempting to change “un=
““desirable bealth habits. The crucial question, however, is whether thase
ehanges heve been meaningful, Evidence suggesting that they have is availeble ¢
inm the mortality statistics for the United Stales for the pdst Zﬁayears,ea
Total mortality has declined 23.7 percent and cardiovascular mortality has
declined 29.7 percent. Most,of the Wecrease {n cardiovascular deaths has oc-
curved sinee 1968, All four major rakes and both sex groups sivow siimdlap gos .
. clines in mortality. Although meny podsible explanations exist for thébe da= ..
__creases, including improved medical and\ngpital care, it appeans,reasnﬁnbleTttA
assume that at least some of the {mprovemynt can be attributed to-improved :
risk=factor status. An excellent and extengive review of risk-factor trends ahd
changes in mortality has recently been pilblished by Stamler.!! o

&

o

' » Health Behavior Ghange = Why? . .
N\

The question cf what prompts health behavior chdnge has intrigued sclentists.
What dynamic factors are operating when a smoker 6f two packs per day for 30 years:
stops or someone who has been sedentary for two decades since college storte -
~jogging? 1t s stating the obvious Co say, “man is a complex creature, whose
behavior is affected by many factors."" In order For health bebavior change to
oocuk, cognitive and affective components as well as social interactions and
enviroumental eond{tions are important. Theoreticaj models attempting to explein
, these processes-have_ been presented. :

%

3
e
E.

f Numefous scientists have wontributed to the development of the Health . «
Belief Model.®® This'model predicts that preventive health behavior will oceur
under & specific set of circumstances. A person will atiempl to avoid a disecase
{f certsin bellefs arve held: (1) persoiial susceptibility, () that the disease
© Would be severe, (3) that taking action would be beneficial, (4) that-the action
.will not present significent psychologitcsl barriers such as luconvenience or :
patn. A further component of this model is that some cue to action i {mportant.

J 1‘ |




s

puysen might feevently hold the heliefs meationed above and yet not make
figpgas. Songthing s fecossary ta push him over the iine. Thid cue to agh
B ¢ be the deqth of a friend or velative or sogething less traumatic sugh
swspaper article about the disease and the target behavior. Other varfalle
figh. 68 age, sox, ethnicity, social' class, personality, «tc., age also tliought
v play & vole, Examples of the application of the Health Belief Modal in - - ¢ -
shaviar chenge research are available 89198 _ S

bon -

7. A model on Bncounter in Health Education has been developed-by Burt .18
This madel fncludes a partnership belween the health educator and parvticipant.
}T,a.partlcipant {s-to evaluate selected life-style components, the health aducarop
. {s to assidt in an orderly evaluation. - The major question about any particnlar -
{ifesstyle component ig whether or not it is healthful, actualizing, and hap@is =~
‘nese promoting. Burt proposes Uhat this evaluation proceed in a systematic ;
“fgghion by progressing through a serles of steps. These steps Include separats
ing knowledge from bias, rational frem Irrational Lh&ﬁb&ﬂ@f‘gkﬁ' ning hang=ups -
and priorities, confirmation or disconfirmation of a Delidf, and T{pally abeept=.
~fiig-ov-rejeeting a particular Life-style companent._ This particuldhmodel

“appears tc plpce more emphasis on the role of Lhé health pro sgslonay as an
-sgent of change. : R

» A third mqdel, Personal-Choice Health Behavior (PCHB) has been prewented by
lorn.5? This avproach places more emphasis on a comprehensive view nf health ’
beMavior, and {4 nol limited to cessation of bad habita. According to Horh an
{ridividual procecds through stages of initiation, establishment, and madnteinance.
of a particulay behavior. A hehavior is more likely Lo be initlated {f there {8
avallability and an oxample to follow. [t has been found, for example, that
ehilldren of smokess ave morve likely Lo become smokers themselves.?? The estabs
‘1tghment of a behavior is influenced by such faclors as vosts=henefits anslyals
and psychological factors such as internal=external locus of control. The .
maintenanea of a hehavior is dependent, at teasl in part, or reinforcement,
gocial support, and psychological utility. "Cessolion, or other modification, of .
PCHB involves some aspects similar to those presented in the lealth Bellefl

* Medel. Motivation lor change may be inflyenced by one's values, Actlion mey be

taken {f Lhreal {s perceived. ST ;

*

These models, and others similar lo them, should hetp us begin to under=.

- stand the comp]ex interactions among individuals, their envlronment, and gther

§ demographic variables that refate to health behavivr and health behavior change-

It 18 cleap to ne thal cducators musl move beyond the -belief that the educational
. process wif] ensure the establishment of . haatthful Lifessiyle 1n our studenis:
©. 8tudents do not stop using drugs fter a lecture on drugs and the taw by q‘local

puliceman. Vewered] disease w:ll not be controlled by showing [ilms of gyphilitic
. vhane »8. All tbenagers will not stop smolting alter seeing diseased lungs., Mo
. will no* climinate sedentary life-slyles wilh lectures aboul CHD and low=batk
pain. 1 Jo not mean Lo denigrate the educationat™w{forts thal we are making.
They are important and necessary, but they mist be placed in perspective dnd
fitted tntp « comprehensive pattern of developing a healthful life=style,

’

. A
Health Behavior (‘.h.mg‘(-_ s« low? »,

t It would be ancodraging Lo see sweepiig chaiiges
tocommendations for tifesslyle ailjustments come from our pnstitutions.
. . _

and comprehensive program
The

<
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federal Govermmeut hﬁb“lhv resources to implement integrated programs utilizing
interdisciplinary support. Coordination of these efforts at higher levels of
DHEW and a reordering of priorities would be necessary. Less emphasis, and less
money, would need to be placed on treatment and more on preventive efforts.
State or local governments through departments of public health, communications,
and educatijon could develop similar initfatives. Scholarly and professional
associations “from the medical, health, and behavieral sciences could also contri-
bute. Thera are some-signs that such developments are under way. News reports
indicate that. various.institutes at NIH are beginning to place more emphasis on
preventive health measuges. Secretary Califano has made repeated statements
regarding DHEW's efforts in smoking control.?! A consortium of governrent,
professional societies, private industry, and cducation could have a marked
impact on Amevicans' lite-styles, but such a group is unlikely to be formed. In
the first place, there is hardly unanimous opinion that these programs should be
started. Second, powerful interests such as thé tobacco, egg, and dairy indus-
tries are likely to actively oppose preventive health programs. Third, the
simple problem of overcoming inertia and organizing such a massive program is a
Herculean task. - . .

Shonld we then throw up our hands in despair, and wait for a more oppor.une
time? | think not. The idea of preventing disease and achieving high-level
wellness is an idea whose time has come. For example, approximately 90 percent
of current adult cigarette smokers say that smoking is hazardous to health and
that they would like to quit.'.‘z Furthermore, most smokers who have quit, did so
without professional assistance. 72 Althotgh the data are not available, 1 doubt
that very many of the millions cnrrently jogging began under professional super-
vision.

[ am not suggesting that health professionals have had no effect on the
health-behavior changes tiat iave occurred. However, it seems likely that the
effects have been indirect. Conducting ao exercise class tor adults mey reach
and influence a reasonably s " nwmber of people. There is probably a ripple
effect as those participants tark te their triends, co-workers, and families

and as they begin to jog throuph t..v acighborhoods, Some of “them may even /
start additional classes, oo periap 1. iate racing events. Professional in-
fluence is undoubtedly cffoctiv sther ways. Every newspaper interview or v

talk show ceaches large numbers of peoy le.  FEvery speaking engagement at a
service club, PTA, ov other group re. hos more. fn at least some instances,
these efforts may provude the cu to action described in the Health Belief
Model .56 ‘

\f‘-<~; ould make several oo ommendations to protessionals intergsted an pro=
moting health-behavior change and high=level wellness. //’

l. Cont1nue day-to-day responsibilities of teaching, counseling, and
condneting research,

2. Keep 1tn mind the miche these activities (11} in a4 total health life-
stvle model, o

3. Seck to interrelate your own acvtivities with others.

4. Be cognizant of the interdisciplinary nature of your work, and try to
butld on the strengths and abitities ot others.

9. Utilize the theoretical models deseribing health=behavior chunge to

plan tuture directions, new programs, and research,




6. Be a health activist and try to mobilize your community's resources Lo
produce the integrated interdisciplinary programs of health-behavior
change.

More specitically, tor the worker in aerobic fitness programs, the following

suggest ious mav be helptul.

. We shonld attempt to integrate regular physical activily into a total .
Life-style approach to good health. Advise participauts in exercise
programs about good pulrition, relaxation or stress management tech-
nmques, sately consciousness, and the benefits of smoking cessation.

2. Our exercise programs should be based on sound behavioral science
principles. Several recent publications provide useful information on
this puint, 7# 74

(1) lovobve participauts in the decision-making process relative to
their personal health habits.  Introspecltion aml self-ohservation
by the participant can identity potential pittalls to success.
Self-collected daty on behavior can be usetul in plamning the
change process.

(b)  Chauges an health behavior shosld be done gradually.  Few persons
can completely reorganize their lives and change several habits
at once. LU may take mouths or even years to implement all

desired changes.  This stow but steady approach is more likely to ‘
produce Llasting changes. 1L is also important to help participanls
set reasonable goals and understand that the change process will
likely be lengthy.
{c) Protessional support over long per wols ol time 1s mportant.
Many behavior change program. tarl becanse of lack of tollow=up.
Marntain contact with participants via post cards, Ltelephone,
newsletterss have them keep o diary or log and send it to yon;
and have occasional reuanion or hooster meetings.
(1) the health professional should work to develop and improve counsel-
ing and communtcation skills.  Ask open-ended questions that
elicit more than o yes or no response, be open, honest, and
assume an assertive approach to the connseling session, .
{e) binatly, be Liberal an the use ol positive reinforcement and
support . Seek ways to provide teedbac k. Help thie participint oo B
desagn intrinsie and extiinsie systems ol support and retuforcement £
Lne Tamt bres and friemds to provide this support.,
i [U may also be useful Lo base your approaches on some partyotlar
health behavior change model.  Read the papers on models, thiak Jhout
the vartous approdches, and discuss them with yonr fellow workers.  An
example ot how thas approach might be used s given for Horu's PCHE
mode ! 1 e lation Lo tegnlar phvsical activity 4 this case Lhe !
applhication of the mode! s tor developing o posttive health habot, so
onty the first thiee stages are applicabfe,
¢

1 one were to design o an existence o which persons were Lo be likely to
it ate tegnlar activity, swhat woutd yon do?  According to the PCHE model,
opportasities tor activity should be readily avalable, cxamples should heeva-
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- dent, and perhaps it shonld be rewarding (either physically or emotxonally) To
o meet those criteria for our example, one approach would be to make it conveniént
T toexercise. This toutd-meanplenty-of—facitities—such-as—tennts courts, bike
and jogging trails, swimming pools, etc. It might also be possible to concomis,
tantly make it less convenient not to exercise; for example, sidewalks and paths
rather than streets leading to shopping and recreation areas. It is important

to have highly visible examples. AdoptLion ot a new or innovative behavior or

\ practice follows an S-shaped, exponential growth curve.?® As more people adopt

! a behavior, the more likely others are to adopt it, at least until most of the '

B
4
R

A

, population has changed and only a few die-hards are left. é
' According to the PCHB model a behavior may become established as a result - é
of .a Costs/benefits analysis. For the case of exercise, if persons begin to 3

feel good (both physically and emotionally) about theig participation, and if

costs (giving up time or disrupting schedules) are minxmal, then the activity is

more Likely to become established. A perceptual stereotype may also develop. -

I'f a person begins to see himself or herself as an exercistr and like other - = --—
- exercisers, the habit may continue. .Various psychological factors may also be

important. If one receives positive re1nforcement. the exercise is likely to be S

more firmly established.

2

Sevd
Maintenance
According to Horn, at some point in time either habituation or dependencc
béconés operative and the person is likely to maintain the behavior. I suppose
that would be debatahle as to whether regular runners become dependent or habit-
uated. My feeling (in the absence of any data) is that they probally do both.

The foregoing discussion is a brief example of how a theoretical model may
be used to plan and implement health behavior change projects. The creative and
dedicated proiessional ran think of many expansions and applications of sofe of

the ideas. v
Summary _ .
e pepgye -t ried to i Hustrate thatthe current Ameican 1Tfe~styTe contributes
to our major health problems. In order for us to achieve high-level wellness *

certain health behdviors need to be changed. This message has been accepted by
large numbers of Americans. Many beneficial changes have occurred in recent
years and the mortality statistics show a decline. Organized programs tor health
behavior change have demonstrated success, but much remains to be. done. Health
status of Americans wiil improve if citizens take the responsibility Jor their .
own health and it dedicated health professionals serve as calalysts to ., romote
changes in life- sty?

At
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Medical Problems Encauntered by Womea
1t Avrobic Exerd ises

By Dovothy V. Havris, Ph.D.

N Professor
bonnsyivania State Lniversity - .

Wi le temates are generally. 9 inches shorter, 30 to 60 ponnds lighter,

=amd J0 percent tatter-on the average than males, they respond and adapt to

chronte exervige and physical traiming mach as do males.  Efforts to deterwine
the quantitative and yualitative ditterences in responsv to physical training
of males and temsles have generally demonstrateit that ohserved flitterences are
ot mediated by sex but by phvsacal titness.  In short, the differences gre

it luencod moye by tactors other than biological -sex. More ditfercnces exist

within a sex than hetween the sexes when fitness levels are control leds

I spite of the tact that the temale does respomd to exererse in omuch the
same pattecn as the male, she pertorms at g substantially fower level jn
dlmost all athletic contests. o runaiag events thased on 1977 records) the
pereentage of tterences in performance was 9,02 n the 100 meters, 11,00 in
Chee 400 meters, 13,0 an the 1,000 meters, 15,3 an the 2,000 meters, 18.15% in -
the 10,000 meters, and 17,0 in the warathon.  Are these difterences truty
hialogical ones, are they only the result ot sex ditterences, or are they
retlectove b seoral dnd cultural restrictions and expectations placed an the
temale?

Smatlery slower, weaker porsons are discrimpatod ggatnst an selectpon

tor sports partiapatton. Ooly about 20 percent ot the body types are represented

i the Olvmpios, Generally, there as Jess dittercace an the body types ot
males and temales who excel o the same athletic evenls than there s between
males and temates an general or perhags between males who are selected  and
males whoe are net. o other words, the high jumper, male or temale, who uses
the Fosbury tlop will be quate sumlar v body type. Much the same™Tan he
sard almot the basketball playver, the marathoner, amd so on,

The temate mitures sooner than the male; J0 weeks atter conception she gs

Jto 4 weeks more mature and ot birth she mav be as mnch as 20 weeks ahead ol
the malte's matnrtation.  Fhis is owilig to the tact that the mile must wart tor
"something to be added” o the ¥ chromosome to tiphivate that the gonnds will
be testictes, These cells must mature ond poltiplty sufticrently ta begin to
produce androgen v the male hormone that will then begin to ditierentiate to
umele deselepment o Thes Tag behind the temale o development s not losed
unt el the male regches ape 200 Gregl vartalion exists n the maturation rate
With Us beamg were obvious in the male,  Siedentelt (1978) reported as much
as A0 menths' ditfterence in maturation among b-vear=old bovs and 72 months®
ditterence an V=vear=obt bovs. Wide varratton does not prevar | among temales,
most ol whom Lave reached therr matnre herght and growth soon atter the opset
Gfomenan o he e cannet recrart g ogivl teom high sohool tor basketbal D oand
asnume Chat she wilb grew several more 1nches whirle n colblege. Most mtles,
however, will vantinae te grow during these vears.
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Buring late chibdhood the female may be bigger than her sdame aged male
peer because ot reaching her growth spurt sooher. Durrng this time she may be
faster and stronger and ontperform boys in athletic teats provided she has had

the opportunity to tearn skills and has been reiutorced in a positive manher

tor her performance and involvement. Once physical maturity has been reached,
there are average differences hetween males and temales that have specitic
implications tov athietic pertormance. -t

Meles, hecanse they mature later, theretore grow longer and are penarally
bigger than females. The higher fevels of androgens -(male hormones) also
tnt luence development. Males have longer trunk length, broader shoulbders,
gredter muscle deve fopment . in the shonlder area, and less budy tat. Higher
estrogen levels (temale hormones) in the female close ott the.epiphyses of the
long bones sooner, resulting 1u lesser height. Body tat is increased with the
temale heing 10 pervent tatter than the male, Her hips are broader an relation
to her shoulders, she has fess. mpscle mass in the stioulder girdle, agd temds
to heve 4 longer tranksin relation to length of leg. Body type is a?sn int fuenced
by genetics, nutrition, exercise, amd other tactors beyond those of the endovrine
system.

As indicated, there are average differences between males and temales
that have specitie wmplications for sport performance, Wi tmare and Brown
{1974) examined 78 temale distance ranpers and found that 12 had less than 10
pervent bady tat, 32 less than 15 percent.or under that ut the avérage vollege
male.  These trained women were significantly fess tat than Their untrained
fewdle peers who have approximately 25 percent body fat. While low body tat
may be a genetic eidownent, hmigh=iutensity endurance=type oxercise is also a
signiticant tactur. U appedrs that temales can approach relative fat values
of male athletes with strenuous training. 1t also appears that the avnragv' "
tat values of untrained temales are higher than ideal; regular exercise conld
redite those stores. .

A greater percent of body tat in the temale provides her with advantages
for some- activities. She 1s wmore buoyant i wialer and has better insulation
in cold tempoeratures. This combined advantage has enabled temaloes to better
the world records in distance open=water swinming. A young Canadian womai
stwam the English Channel ronnd teip in the tatl ot 1977 and knocked more than
10 hours ott the male record. Dr. Joan Ullyol (1976) said that women "run ot
their tat,” that the additional tat that women have provides them with extra
fuel tor ecnergy.  Wopen uay be able to ase theiv tat stores more etticiently
Lhan males. 1t is possible that they burn o higher perceuntage ot tat mixed
with glycogen, thus glyvngen basts longer and temtles feel hetter abter ran=
ning 4 marathon than do mites. whele the brochemical mechanisms have not beea
isolated, there appears to be g ditterence an the adaptation and coping to
strenuous endurance-Lype exervise between males atd temiles.

z .

Strength dotterences between males and temales” have traditomally been
acknowledped . However, br. Jack Wilmore stated that leg strength s nearly
identreal 1o the two sexes.  when expressed relative to bady size it is tdent rcal.
In tat, when expressed relative to fean body mass, the temales are shightly
stronger! The ditterence between males dand temales an strength 1s gredtest in
Lhe shoulders, somewhat fess in the trunk, and appears to be simlar an leg
strength.  The temale respouds to strength traimning an mitch the same manner oah
the male 1n terms ot pebrrent patned.  While resipstive werght training produces
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During late childhood the temale may be bigger than her same _aged male
peer hecause of reacking her growth spurt sooner. During this time she may Le
faster amd stronger and outperform boys in athletic feats provided she has had
the opportumily Lo tearn skills and has been reinforced in a positive manner
for her performance and involvement. Once physical maturity has heen reached,
Lthere are average differences belween males and females Lhat have specific
implications for athletic pertormance. <t

Males, because they malure later, therefore grow longer and are generally
bigger than females. The higher levels of androgens -(mate hormones) also
influence development. Males have longer trunk length, broader shoulders,
greater muscle development, in the shoulder area, and less body fal. Hipher
vstrogen levels (female hormones) in the female close off the. epiphyses of the
long hones sooner, resulling in lesser height. Body fat is increased with the
female being 10 percent latter than the male. Her hips are broader in_relatién
to her shoulders, she has less muscle mass in the shioulder girdle, agd Lends
to have a longer Lrunk*in relation to length of leg. Body type is n?so infiuenced
hy genetics, pulrilion, exercise, and olher taclors heyond those of the -endocrine
system, '

As indicated, there are average differences between males and females
that have specitic implications for sport performance. Wilmare and Brown
(1974) examined 78 female distance runners and found that 12 had less than 10
percent body fat, 32 less Lhan 15 percent.or under Lhat of the avérage cullege
male. These trained women were significantly tess tal than their untrained
female peers who have approximately 25 percent hody fat. While tow body fat
may be a genelic endownent, high-intensily endurance-type exercise is also 4
significant factor. It appears that females can approach relative fat values
of mate athletes wilh, strenuous training. It also appears that the average' -
fat values of untrained females are higher than ideal; regular exercise could
reduce those stores. .

A greater percent ol body fat in the female provides her with advantages
for some activities. She is more buoyant in waler and has bette: insulalion
in cold temperatures. This combined advantage has enabled females to betler
the world records in distance open-water swimming. A young Capadian wonan
swam Lhe English Channel round trip in the fall of 1977 and knocked more than
10 hours of f the pale record. Dry Joan Ullyol (1976) said Lhat women “run of f
their fat." that the addilional .fat thal women have provides them wilh extra
fuel for energy. Wopen may be able to use their fal stores more efticiently
than mates. 1L is pussible that they burn a higher percentage of lat mixed
with glycogen, Lhus glycogen lasls longer and temales feel betler afer run-
ning a marathon than do males. While the biochemical mechanisms have nol been
isolated, there appears Lo be a difference in the adaplation and coping Lo
strenuous endurance-type exercise between males and- femdles.

£ : .

. Strength differences belween males and temales have traditibnatly been
acknowledged, lNowever, Dr. Jack Wilmore atated Lhat leg strength is nearly
identical in the lwo sexes. When expressed relalive L0 body size il is identical.
1n fact, when expressed relative to lean body mass, the females are slightly
stronger! The difference between males and females in strength is greatest in
the shoulders, somewhat less in the trunk, amd appears Lo be similar in leg
strength. The female responds to strength training in much Lhe same manner a8
the male in terms of percent gained. While resistive werght training produces

]
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large gaihs in strength in the female, concomi tant gains in muscle bulk do noL
vesult., In tae fall of 1977 a 1l4-pound femhle broke the males' lift record
in that'weight class by lifting 225 pounds. There is much to learn about
factors relating to strengih, strdegth development, nnd maximizing one's,
potential development in strength.

~ ".'.

: - Efforts to.determine qualitative and quantitatnvo differencgs in the.

4 \aerobic capdcity of males and females. have~demonst rated that the female has a .
. maximal oxygen uptake Lhat is Jess than that of the male. In general the .
des the foect of sex Hermanson and Andersen

; mIn while the.average male had 44 ml/kg min. Female aLnletc§ have -higher
oxygen-carrying capacity than’ unt rained male peers. While mthletic males are
" ~=fiot iceably superior, trained ‘females are 25 percent more efficient than ‘untrained
~ males. Body composition and level of tralning generally oxpla1n'1he obsérvéd
differences between malés and females. Whether the lean body mass of the
female can approach.that of the.male with the same training is a moot point.
The female must.deliver oxygen. to her fat kis<ue &s well as her working muscle
as part of <her work load; she cannot leave her fat ‘tissue in the locker room!
»

In addition to body composition and level of training, other factors ,
influence the maximal oxygen uptake. The female generally has a smaller '
heart, lungs, chest musc+es, blood volume, etc. She compensates fpr these
average differences with the ability to increase her heart rate to levels
higher than that observed in most malels. Another significant dxfference is
observed in the percent hemoglobin with, the female having as much'as 10 percent

~ less *than the male (Marris, 1977). Nd slgnificaﬂt differences aré observe
suptil puberty between males and females. The assumption has been that the
- female's hemoglobin is reduced through blood loss-with menstruation. However,
Lamb (1975) reported a 20 percent increase in hemoglobin in castrated male ¢
animals when testosterone was injected and concluded that testostérone promoted »
red_blood cell prodiction. [t appears that males significantly increase their
hemoglobln as, testosterone -increases and - that females do not necessayily !

- reduce th01rs through normal menstruation. However, males have approximately

one millinn move red cells than females and can store 850 mg of iron as compareh

+ to the female’s 250 mg. Compensatory factors do not appear to adjust for this
difference in males ‘nd females, therefore, some type bf iron supelement is .
frequently recommbnnvd fdr the female athlete.)

Russell Lane, M.D., reported in The 4_5gpr, Septomber 1978, that sports
hnemia in endurance exercise is a result of a training effeqt brought on by
hypervolemia or increased fluid volumes It has been shown that .thé frqp
content of sweal during endurance exercise increases somewhat. 'The cardiac
volume is up, and the red-cell mass changes to a lesser extent than either the
volume or heart stroke volume. The important change is the increase in the
circulating blood volume witly the associated lowered blood viscosity and #
faster flow. The so-calied " &emia” may in fact be beneficial toSthe athicte
in providing more rapid delxvory of oxygen. Furtbermore, Lane suggested that

- the process must involve somé genetic factor to explain the variable appearance
and individual 8ifference in response. In some athletes the process seems to

*  outdo itself and lead to clinical and dysfunctional anemia that vcome:h;ve ¢
called "maladaptive" training effect. In summary of the issue, it does svem
worthwhile to suggest to aerobic exevcisers that- low hemoglobin may be a

Upositive factor and not necessarily a negative one. Those persons who appear
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to. be anemic without any symptoms may be members of a select-grouo possessing
. genetic -constitutions to witness this "training effect" in sport rather than
.. Theading iron pills for treatment. ~ : : .

[

. e 5
+ Menstruation and factors relating to that process have proﬁhbly produced
more concern and misinformation than any other difference in males and ‘females.
~* lemales have made and broken their own personal -best performances at all .
phases of the menstrual cycle. It appears” that therc is no decrement in
performance 'for females who have made a serious commitment to sport pursuits.
_However, it is possiblz that the population is biased toward these women who
experienced no impairmeats. Those who did may have been systematically élim- =
inated, NN ° <, ® . .

L.

The 1970's have witnessed an awareness of angther pattern of- response in
females who are .training strenuously (Harris{ 1977; Brozan, 1978). Perhaps 15
‘to 20 percent experience secondary amenorrhea or cessation.of menstrudtion,
Several theories attempt to explgin this response. ®rhe percent body fat 18
the most often expressed rationale. Ullyot (1976) says that it is Mothet
Nature's way of protecting the female. Because of reduced body fat, for .
whatever reasons (starvation, disease, exercise, etc.) the body does not have
sufficient fat storage to suppert, a preghancy 'so thie system "shuts down."
Frisch (1975 supports ‘this theory td some extent. She developed a method for
predicting age for onset of-mehatche by charting the height and wéight of- 7,
girls every yewr during their 9 to 13 age span. She concluded that the ratio

“'of lean body weight to fat is an important determinant of sexual maturation in
the female. However, this relationship ls not a cauze-effect one sincerincreass
ing leveds of "estrogen cause the female to begin to store body fat as well as
{riggering the menstrual cycle. In essence, body fat and menarche are both

aused by elevating levels of estrogen, therefore, increased body fat is not
the cause of the. oniset of menarche. Bhey coincide!

-

LIS

~

In several situations a significant d&rease in body fat does appear to.
be related to secondary amenorghea. Starvation, anorexia nervosa, and a
drastic reduction in caloric {atake, resulting in a rapid and significant
weight loss, produce secondary amenorrhea. At the same time bbesity can also
cause cessation of menstruation. Other stressful situations such as' being in
a concentration camp, entering college, experiencing thq‘loss of o loved one,
 divorce, fear. of failure, etc., can also alter the menstrual cycle, :

Since reduction of body fat does not hold in all caéﬁs of secondary
*aménorrhea reported, other explanations have to be explored. Females who are
on the same training program,‘who have no significapt differences in percent
body-fat, and who have not lost a significant amount of body fat can_be on the

game track team. Some of these womdn wi.l expertence secotdary amenorrhea

s

Mhite others will not. Individual differences in response to stress may .be the °

explangtion. Why sShe endure stress without any noticeable changes while
others do not seems‘currently a medical mystery. As Selye suggests; "stress
is stress." This pay be the case whgthbr that stress is egercise, quick .
reduction of body fat, emotional stress, competitive stress, or whatever. ..
There -18 need to gxamina a whole array of responses to understand why some
women experience secondary atenoirhea.

—

The magpitude of the problem has not aclpall§ been established. It
appears that geveral different patterns occur. First, those who have had

i
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normal cycles, then experience secondary amenorrhea with an increase in physical
training and exercise, generally resume normal cycles with detraining. In
. many cases persons did not menstruate for 2 or more years, stopped hard trgining,
restimed their cycles, and had normal pregnancies and deliveries of healthy
habies. !
»
[ -
Second, some women experiencing vessation of menstruation did not alter
their training programs or ceplace the lost fat tissue, yet Lheir cycles
reappeared with Lime. This would suggest that the body adapted tu the stresses
placed upon it and avcomnodated them without long-term endocrine alteration.
A 1978 survey study completed at Boulder, Colo., suggests that the percent
of those oxperiencing secondary amenorrhea increases significantly as mileage
increases.  Running 60 or more miles a week may be the critical factor. At
this point no one knows for sure whether exercise per se or low body fat
causes the condition. As Dr. John Marshall. cochairman of New York Medical
Society's Committee on the Medical Aspects of Sports, said, “Phe hody-fat
"'por(cnluxe»nq—nul the cause; all kinds of things we don't know about the
delivate balance of hormones hlVP an effect. 1t may have to do with thekind
of tratning, it may be psychological. " Certainly, the medical profession dues
not know.

" o responsesto an article in Wompnﬁpér;g (Harris, 1977) nearly 200 letters
v relating case studies were recerved, | must say that | was dismayed at the
medical treatment and guesswork that some women were subjected to, not to
_mention the almost total disregard of even considvring that vigorous exercise
tad anything to do withotheir secondary amen Ctﬂd. One woman spent 6 years
with different physicians experimenting WIlQ ions_tests and theories, She
underwent brain scans, injections ot hormones, oral hormone medication, and
exploratory. surgery.  Einally, it was concluded that she was "having identity
fproblems and denying her Femininity" since nothing irregular or abnormal -
eppeared beyond the fact that she did not meustruate!
While alterations and thaoges 1n the female ¢ycte are obvious, males may
bhave similar alterations and not even know about thewm, A tittle-known 1973
Finmgsh study reported in the 1976 British Journal ot Steroid BJUChPmlhtry
involved hormongl assays belore and after in males  unning a marathon. Statis-
tically stgnifrcant changes were obscerved in geveral hormones which impact on
male s xuality. A rise or tall tn their 'ovels can adversely alfect fertility,
both 1n decreasigg sex drive and, towering sperm connt. Almost no one has
examined this relationship,  Dr. Mona Shangold, physician<endocrinologist,
soggested, *“There may be a retatvaiship between reproductive problems and
chironic exercise such as extensive training done by fong=distance runners.” .
She seggesteddturther that ot there 1s a torrelation between very low body tat
levels amd fertility problems, this may mean that runners of both sexes will =
live Lo decrease these running 11 they wish to have children,  For women,
until their cyoles retugn; tor men, who knows? Shanggld suggested that a male
with o tow sperm comut who withed to restore it to normil may have Lo stop
rnning for 74 days because 1t takes that long for sperm to mature.

' Feo ebite there s nothiog oo the Diterature to support the befiel that
there is o high infertoloty rate among runniers, mgale or temale.  The problem

miy be on . ovory small scale andeed hecause ol great igplividuat ditferences .
and responses Lo exercise and stress. The cardiovasoular, psychological, and
i 4 .
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L other benefits of running lar ontweigh potential adverse elfects on reproduce
| tion. Further, there is no evidence to suggest Lhat any reproductive problems
that develop while training are irreversible.. '

i Another concern about which even less is known i the possibility of_
) strenuous cxercise delaying the onset of menarche. The New York Times quoted. S
Dr. Jack Wilmore as saylng, "We know there is a tendency for girls who partici-" °~
, pate in heavy compettition hefore menarche to have onsetl delayed until they are

1 17 or 18 but we do not know whether that is good or bagd."” The average age of
onset is hetween 12 apd 13 years; however, beginning menstrualioh at-age 15 - v -
or 16 is stil) considered normal. At a discussion of the issue al the American
_ College of Sports Medicine meeting in Chicago in May 1977, physicians could

g not agree as Lo the age at which one should become cdncerned if the female has
not hegun Lo menstruate. At this pofal il is not known whether or not strenuous
training prior Lo puberty can be detrimental to normal development of the .
endocrine or reproductive systems. No vne knows whether it is possible Lo .
delay development and then make up tor thal delay with a decrease in‘training
rout ine. -

«
~

Apparently there is little reason Lo drastically aller one's exercise
pattern. with pregnancy if that pattern has heen a parl of one's life-style lor
some time. Pregnant athletes have accomplished all sorts of ‘dthletic feals
~during. theearly- stages of ‘their pregnancies. Lynn Blackstone, during her
N ninth month, ran twice arpund Central Park's reservbir, which is approxi-
mately 3 miles, cach evening. She finished 58Lh out ok 102 women in Lhe 1977
Boston marathon. Mary Jones ran a half-marathon racecal the Dallas White Rock *
Marathon in 2 honrs and $ minutes in December 1976 when she was nearly 9
months pregnant. She returned to marathon running 10 weeks afler giving birth
saying, “Preguancy 18 not o disecase. | listened Lo my body and let §U dictate
what' [ could do and I'm healthier for it." HMany olhegs report the same expér-
ience. Trina Hosmer, U8, Olympic cross-country skior in 1972, ran 4 miles 2
hours before hee first ¢hild was born. She barely had Lime Lo change and get
to the hoespital for delivery. Whild Teina, may be exceptional, no evidence

¢ exists that regular excrcise and running diuring pregnancy have’to be discon-

: Linned 1! the female is used to regular exercise. S

*Osteoporosis is tar more prevalent among women than men; several reasons
may scconnt- for this. Firsl, groving girls are not generally socialized to
participale in vigerous exercise during those yedars when bones are developing
alsd growing so that slresses placed on them during this time can resonlt in
[, strogger, denser bones. Second, estrogen levels decrease with aging and ongel

of menopause and Lhe cffect that estrogen has in stimilating bone maintenance

is lost to somb degroe. Third, (emajes do not exercise enough throughout
thetr lives Lo stimalate bone maingenance. Running, jogging, or ”"“2 types
of regular exercise are especially omportant for aging women, yet the emphasis
has heen on males' getting exeroise. The harmtul etfocts of inactivily on
bone tissur are well documented; toug=term hed rest can lead to early osteu-
porosis. Even bones that are briefly tn a plaster cast tewl Lo become lLighter
\ because of minerals-loss, The astronaquts expertenced alteration e hone metabe
olrsm shiring periads of weightlessoess and physical confinement. -

on the other hand, exercise stomlyles bone growlh and macntenance; one
has only Lo examine one's dompganl drm Lo comprre the difterence hetween it
and the lesser-used one.  Preveptoon and/on delay ol osleaporosas appears Lo

Q
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b+ ~bgrelated to vigorous exercise durlng the growing ydars to maximize the - -~
gkaletal development, then continued exercise throughout one's lifetime with =~
. -gome "attention paid to thp amount of calcium in the diet. e el

P

~ .

_ Females may be more efflcient in heat dissipation, or less efficiengﬂthgn
.“tha male, depending on how the research is [nterpreted. - Studies show-that
malés do sweat sooner and more profusely than femsles in response to-increased
~ body temperatures. However, males may be prolific wasteful sweaters. The .
-~ foma ke may adjust her sweat rate more efficiently, that is,” she can compensate . . -
—for the dUserved difTerdntes,  Oh The avérsge, Temalds have more swhat-glamdd ™
~ than males. Gaenerally, her body temperature gets 2 to 3 degrees warmer than
. that of the male's before-she begins to sweat. Females sweat less than males
_and can perform the same work loads with less water loss. Both males and
. females acclimatize to work or exercise in fieat; hgwever, females are able to
... do so without Increasing Lheir sweat rates. There may be some explanations
that have not been examined. First, higher. Levels of estrogen in females tend
to provide greates vascularization,«therefore the female may be able to get
more blood to the surface of her body for cooling which would.delay the sweat-
ing process. This fact may allow her to compensate for her additional fat
thsulation and smaller body surface. Second, since the female has more active
sweat _glands than the male, her sweat {s distrfbuted mgre evenly over her body
for maximal cooling by evaporation, again compensating for her smaller body
surFace, « Tt R . S

. While the iale sweats sooner, the.female may sweat betterl., Wells (1977)
also suggested that women may regulate their body temperature more effectively -
than males do from her vesearch in heat epvironments. Perhaps -it is time to
examine this response more carefully and stop perpetuating the notion that
females may be less effective in heat dissipation. "Once the next generation

18 socialized out of the notion that men sweat, gentlemen perspire, and ladies
glow,.we may observe a différent response to heat stress!

In summary {t appears that while thg.male and female do differ in many
respects in terms of their response to vigorous exercise, (here are more
differenceswithin a sex than between the sexes, .The level of physical fite

R ediates—the—di-fferenee—to—a—grester—estent—than—sex—Further—yhet—

differences are observed in trained maled and females, {in' most caSes Lhe "

response is one of adapting and conditioning to chronic exercise. ,ln many
$ituations the female adapts differently Ip that she compensates for these
differences, Or, we cdyld say that the male compensates, as (n the case of
his having Lo sweal sooner in order to cool his pody.

, ol
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g When training and vonditioning are equal, theee appears to be no differ<
ence in the injury predisposition between males and females. Statistics °
suggest that females are more vulnerable to leg and knee injuries. Again, the
level of physical conditioning and fitness is more important Lhan ong's sex.r
A increasing emphasis is placed on thig for fenlale athletes, the injury

+  gtatistics are associat’ing more with Lhe type of sport played rather than sex.
In short, basketball players will experience similar types and rates of lnjuries
that will not be sex linked. Much research is needed béfore full understinding
and fnaight into just what differences do exist between the response of muieg P
and females to long=term strenuous exercise. Right now it appears Lhat the
gauce for the gander is good for the goose, The female gains all the benefits
and pleasure of having as heaithy Fit body as the male and certainly the joys

. . 1
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and challenges of spory parlitipatioy. and competition .¢e not sex~|inked,

N From everything availabie tn the lilerature, Lhe respanses age all positive in
' physivlogical and psychological ways. o -
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Psychological Benefits of Aerobic Bxercise‘
By Dorothy V- Harris, Ph.D. - S -
* Professor
. Pennsylvania' State University

»
.
¢« .

: Exhilaration, euphoria, ecstasy, peak experience, getting high, being .. v
spacy, or whatever ope labels [t; the experience is basically thé -same- for-—"""
those persons who are physically £it and who pursue exercise as an end in .
itself. They ave "tuned in" and "turned on" by exercise. They snjoy, the )
psychological and physiological returns they get from such experiences and
return again and again lur thgée sensations, The pure joy of participation in
~physical activity can only be gained when~the avtivity is viewed -34 noppurposae=
¢ ful in a uwtilitavian sense. The body is not thought of as a machine or objact
’fequirfug maintenance or something that works independently from the Wind or
feelings. "Nor can exercise be viewed as something the body needs like medicine
~or a treatment 4f qne‘wish?s to experioence all’thag exercise can offer. . :

_ This is not ta say that one does not et involved in exercise initially to
get into Shape, to lose o few pounds, or to counter ill effects of a sedentary
life. llowever, in the process of reaching.these initial goals one may discover
that other things happen. One person, who had just gone through a traumatic
=" "divorce*and knee surgery had this to say: "I was in & physicdl and psycho~
" logical rut. .Running seemed a logical way to get my khiee back to normal. The
unexpected dividend. was that 1 got my head together, too." -

. [ ] ..

. Regular participation contihues long after the original goals are reached,
Persons discdver that.exercise is fun, that ‘they experig¢uce a sense of total
-~ integration never reached before. They find that they are tuned into their
" . bodies and discover things about themselvés that are reinforeing in:a most
E' positive ‘manner; Traditional physical education has been making claims such-as
3§

. these for yedrs; however, little systematic evidence exists to support such an
.~ idea. Most of the early reseaich in personality and sport was based on €he -

.’ ‘notion that a "sound body ensured a sound mind." sConceptually,.the questions_
F being avked were correct ones; the method and instruméntation frequently.

-
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prevented the investigator from finding real insight into such a rélationsﬁip.'

When one Is out of touch with his body and his feellings, he cannot be a
fully functioning, integrated being. As Alexander'Lowen said in his book ,
Pleasure: : '
. - §elf~awareness is a function of feeling. [t is the Summation af all
“ body sensations at_ aty one time.” Through his self-awareness a
' person knows who he is. He is awaré of what is going on in every
‘ part of his body: in other wordsy he {s in touch with himself. For
i example, he senses the flow of feellng in his bofy movements. Bul he
is also aware of the muscular tensions that vestrict his movement;
for these too create sensations . . . Not being it touch with his
; body from within, it feels strange andl awkward to hlm,Jﬂﬂch makes
\ ‘ ' him feel self-conscious in his expression and movement.
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‘of what is "happening ‘within the body intensifies the e\perience and’ inckeases
senge of mastery, control, and competence that can be rea ed in no other way.’

_presents a ‘cognitive perspective in attempting to account for.t qb"whys",of
voluntary behavior,” He works under the assumption that most beha

. Voluntary and that persons choose these behaviors because they desire the end

;behavior. The operational definition of intrinsic mativation suggests that
- activities engaged.in are;ends in themselves as opposed fo a means to an shﬂ

‘emphasizes the importance of the 1nteractxon of the person with the anv;ﬁonment.

pic I

Exorcises and. physicai.nctzvity can provide opportunitiés to develop self- ,
awareness through.the integration of body, mind, ahd feelings. Becoming aware . °°

oné's awareness. This awareness pravides a type of feed\?ck that produces a . -

Deci in his book published .in 1@75 deals with human motdvation.’ H
€5 age

vesult. Therefore, the person's perceptians and cognitions will be basic to his

)
%

In other words, intringically motivated involvements are ones for which there is’
no apparent ‘reward except the activity itself. As a result, persons participate.
in. activities for the feedback they get in the process of being involved and not'\
becouse the involvemgpt leads to an extrinsic reward, Many activities are ~
intfinsically rewarding; persons spend much time playing sports, solving puzzles; -
practicing skills, and so on because they produce certain types Qf internal . :
conditions that they find rewarding. .

Another basic premise upon which the notion of intrinsic motivation is
based is that people tend to be motivated to yeduce uncertainty ‘and to feel
capable of dealing effectively with the environment. The concept of cdﬁpetence
proposed by White (1959), rejects the notion of a driye-reduction theory and

His concept of’competence refers to ofie's ability o deal effectively with one's
environment through a whole range'of behaviors such as exploration, peérception, &y
cognition, manipulation, and so on. According to White, the competence motivation _.
or effectance motivation is what dirécts these behaviors that are motivated by
the intrinsic need to cope effectjvely with the environment. White explained
‘that young children have patterns of undifferentiated effectance motivation. -
However, with additional experience, behaviors are fiore differentiated into
specific motives for mastery, cognizange or achievement. Ellis (1973) indicated
£ 1§ b6k tlhat the proposftion of White accounted for behavior beyond the
arousal-seekingbehavior tHat Ellis had used to explain children'd play., ‘That
is, White's competence-effectance motive would explain the repetitious_behavior. -
tﬁat persists after the novelty has,worn off; this behavidr can be explained as_

manipulation to produce effects on the environment.

Deci proposed that one's need to feel competent and self-determining will
produce two general classes o! behavior. First, persons will seek out situations
that provide a reasondble challenge; if one is bored, one will seek a challenge,
il one is overchallenged, a different situation will be sought that will provide
a challenge which can be handled. In essence, this suggests that the motivational .
mechan ism operattng.will lead persons to'situations where thé@ are challenged to
make. optlma] use of their abilities.

The second (lnss of behaviors motivated by the need for competence and
self-determination that Deci described were those needs to be successful in
challenge situations., That is, persans are motivated to reduce dissonance when
they encounter it or create it. Many create- dissonance or incongruity just so
they can have the challenge of mastering it.
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addicts wave once thought to have a death wish or an Ux
134 3 hbwever; research supports ‘the fact .that thay are excq
{r emotional-health,  Dv. Edward Stainbrook] head of the Human B
pavtment of the University of Southein California, sdid, "So-much
acome §edentary, inhibiti~g action. Thrill seeking expresses an .aln
té need for assertive magtery of something. In some cases, the aggt R
fiance can be ovardond” and become a disguised suicidal drive. But more often, -
-&i«s—ﬁ-u-sWnue'sr%ricgnt!g}T;otgmm;t,tto;r_:dmﬂgtr:mm:;m\:cmmgﬂ;__

"Action is the sdolestent antidepressant," said Dr. iierald Polin, a psyehfe
atrist who has researthed this phenomenon, MHé suggested chat thrill spobbyamayis <
‘be.a symptom of the depressed feelings that many adolescents hdve. Miny persons
"of all ages express a periodic need for extanding themselves to absolute physical, ’
émogziiii;/yhd intellectual limits in order to escape from the routine and o
- horedom of everyday living, - . S

1o Beyond Boredom and Agxiety, Mihaly Csikszentmihalyi.(1975), a psychols
-«6gist at the University of Chicago, discusses the basis of experiencing enjoy-
ment and fulfillment through activities for which the primary reward is in tzé

_experience of the actjvity tather than other outcomes. lu activities of this
tybe the pérson experiences an altered state of consciousness that he calls
'flow! where one is aware of his actions but not aware of his awareness, Con~
. ventration is so focused on the process of doing that any thoughts of what oné
. is doing or how one is doing would stop the "flow." In this state the integra>
tion of mind, body, and feelings is so focused that "flow" ptovidé% a dimensien
in the activity that cannot be reached..intentionally; it just happens. .

’ 1] .

*‘While athlices haver known about these "altered states of consciousness" for'
E' - some time, they have only recently begun to share their highly personal experi-<,
" - ences, [t is a nonverbal, almo.i overwhelming sensation, It can be felt during
losing ox, during noncompetitive moments, too . . . by the parachutists in flight,
by the sKier, by the runner tunning aloné, Owight Stones talked about such au 4
experience the day he broke the world high jump record at the Munich Olympics,
“Wihe  péalization—ofteaching 7=6% startled—me———[Just—lost—contro 1
" Femember I' couldn't wait to hit the pit . . .Jit seemed like an eternity. . . .
.. - The whole thing was so spontaneous, so unplanoed. You know ‘certain gosls are
3 wlfﬁlﬁ reach Bht'ybu?still_explode when it comes off . , . it's such a mental
“o, climax o ' ) N

One doesn't have to be an athlete to experience "flow"; continued partici»
pation is the keéy for young and old alike. The opportunity to reach altered
states of awareness are created when you forget about gaining any external -
reward for your efforts. Once exefgise is the-end, not a peans, sensations come
through“loud and clear and the body feels ehergetic, alive, tingling, and capable,
When the body is "let go" in exercise, almost anything can happen.

Back in the early sixties when jogging was becoming the thing to do among
some status groups, its benefits were measuréd in health and medical termy}. one
axarcised to prevent a heart attack, or to develop a sexier body, or to loge a
faw extra pounds. However, the benefits were too far removed from the exercise
to keep most pergons motivated to continue. Those who did persevere discovered
 that in addition to doing fantastic things for the body, exercise did semething
" for the heud as well! From this point on, they no longer exercised for health)
they exercised because they fell good! As a matter of fact, there {s some .
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evidence to suggest- that one can become addicted to exercise, that oug~feels
less well without it and suffers withdrawal effects when it is missed, It is
. not surprising, then, to have persouns feel deprived when they can no longer
exercise! - : ‘ : o

3
-

Baekeland (1970) explored sleep-and psychological reactions to exercise
_deprivation. He found it was difficult to recruil subjects who exercised regu-
jarly and were willing to give that,up for'a month or so. Even though they were
offered good pay and ‘knew that they would make a contribution to science, they
were unwilling to deprive themselves of their regular exercise habits, Many
sdid,they would not stop exercising fog .any amount of money. Baekeland's sub-
jects .were persons who exertised t to four times a week. However, they. too
viewed .the anticipated no-exercise period as ekercise deprivation rather than as
exercise restriction. N

The ‘subjects' sleep was studied for two nights several days apart while
they were still exercising regularly. The no-exercj riod’was sampled at
intervals of*about 2, 7, 14, and 30 days after the last lexercise bout. THe EEG
sleep records were scored for the conventionally defintd stages of sleep. REM
frequencies were also recorded. A questionnaire evalualed.the psychblogical
changes observed ndar the end of the no-exercise period.\jfhe findings reported
indicated 4 change in sleep patterns su, gesting increased anxiety over the
no-exercise period. The subjects' subjective reports indicated-a decrease in
the quality of sleep at home, increased sexual tensibh, and an ifcreased need to’
be with others. R
Tn a book enfitled tositive Addiction, Glasser (1976) reported that runners
can become positively addicted to the euphoria of running atid that this can
provide a source of adaptive strength that can be transferred to other areas of _
life. OClasser indicated that there were six steps one has to follow in order
for this pogitive addiction to take place. The physical activity pursued must
be noncompetitive and one chosen voluntarily. It must be an activity that one
can do easily, that does not require a gweat deal of mental effort, 'and at which
oile could spend an hour or so a day pursuing. It must be something that can be
done- alone or with others but pot .dependent on others. The participant must 4
-believe that it has sume positive vdlve, either physical, mental, spirltual, or
.all three. Further, the participant,.must belieye that, persistence will be
rewarded by improvement. It should be notedy however, that only the articipant
~ will be the one to evaluate the improvement. Finally, the aclivity mist be of a

‘type. that one can do without criticizing oneself; one must accept the self at
whatever level of performance. Glasser suggested that these are Lhe reasons why
running has become so popular with many persons who have never done any other
type of regular physical exercise. " :

Other writers (Andrews, 1976) report that theve are definite psychological
milestones that runners reach in the route Lo altered states of conscioushess ofr
heightened awareness. These milestones have more Lo do with how long one runs
rather than how far one goes. Even the most accomplished and [it runner exper=
lences general discomfort during the first 20 minutes or so and asks himself why
he is doing this. After about 30 minutes he begins to feel a mild sort of
euphoria. He has worked out the tensions and is being "lulled" by Lhe rhythm of
his breathing and running, ‘After ahoul 40 minutes he foses the ability to
organize thoughts and ideas flash in and out withoul any congcious effort.
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’.Afser aboug an heur of running one roachrs an nltered gtaten If running ig.
continued, the runner feels a mystical unity wtth the strroundings- and the 7eh
w: of running can really be enjoyed:

s L ’
‘\f\\\\h Kostrubala, 8 psychiatrist and a veteran-marathoner, says that runniﬁz is 5
-natugal form of psychptherapy. Few people ¢an run and worry at the same time!

“Kostrubale has €rained several of his assistants as "funning therapists" and
.glaids some success in using jogging as a treatdent for depression, drug addfie-
tion, and other psychological problems requiring treatment. He said, "I think

- this is a new ang powerful wayof reaching the unconscious" and explains some 6?
‘his philosophy tn a recent book, The Joy of Running e -

. A British medical team headed by Dr. Mnlcolm Carfuthers reported that
_running does change the hormones of the body. As little as 10 minutes of endur=’
ance exercise can double’ the body's level of norepinephrine. This neurohormone

Is associated with alertness, responsivenes$, and a'high level of mental #nd
*  physical fictivity, This tends to reduce depression and anxiety for a period of-
' time (Parket, 1978) i

Saveral other inveshigators support the notlon that "action absorbs anxiety,"
or that exercise is naturd's own bevt tranquilizer. deVries and Adams (1973)'
studied 10 patients, 52-70 years old.” One day they gave their patients a tran™>
quilizer and the next day had the patients walk vigorously enough to raide their
heart rntes over 100 beats per minute. The exervise produced a greater calming
effect than the tranquilizer with positive rather than negative side effects. ‘
-‘The paradox appears to be that one must exercise to relax. Traditionally relax-
ation has been associated with being sedentary yet all 6f the scientific evidence
suggests just.the contrary.: . ~

The my§tique of jogging, along with the claim-to work wonders for the body
and soul,’ has begun tg invade the domain of American psychiatry. Many are now
prescribing exgrcise instead of pills for moderate depression. Writer Vaterie
Andrews, author of the forthcoming book The Psychic Power of Running, argues
that weekend jogging could well be the basis for the nation's TIFSE grass-roots
movemeni in community health. UCLA psychiatrist Ronald M. Lawrence says, "Mild
depression is more common than the common cald, but it can be markedly helped by
slow endurance exercise." He said further, “Nan was meant to be a moving apimal,’
but he's become sedentary. Distance running can bring us back to the basics of
what we're here for." While hard evidence is lacking, Ismail and Young (1977) °

., obsarved significant relationships between changes in certatn hoxmone levels of
exercises and improvement in emotional stability.
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Brown, Ramirez, and Taub (in press) have also produced evidence demonstrating
i a decrease in depression with exercise. Their first experiment involved 167 1
high school boys and girls who waqre participating in a varjety of sports They

completed three psychologlehl inaeqtories Zung Depression Scale, Eysenck's
Introversion-Extroversion Scale, and the Human Figure Drawing. - In addition they
were dsked to keep a journal of their physical actlv(Ly, mood states, and sleep
habits.

e e

. The second study by Brown, et al., attempted to control move varfables and

added several more inventories. There were three groups: a no-exercise, one

... running three times per week, and one running: five times per week.” Each treatment
: f

—

38




’

e e e s LIRSS A Y

S S

lastwd for 10 weeks. Several Butcomes of these two studies were repogted:
(1) Subjects in the exercise group, depressed or not, showed increases in

-+ pental well-being.. (2) The number of depressed subjects.dropped from 37 to

14. (3) Psychological scores of the subjects ‘in the nonexercise group did not
_change. Brown, et al., also found that the amount of exgrcise was significant;
the' more vigorous the activify, the more significant the change. No sighificant.
difference was observéd in those persons participating in sports requiring low
_Alovels of physical activity. Brown, 8 psychiatrist @ fre—Uriversity of Virginia,
says that he has not” abserved anyone jogging on ‘the tratk who ever appeared to
he depressed. He finds that exercise works bettes than pills in controlling de- -
pression. Approximately 70 percent of his patients are depressed and all but
about 15 Lo 20s percent show yuick benefit aftev only a week o} runhing.
! o [] ’ :
*folkins, Lynch, and Gardner (1972) have also used physical actlivity as:ql
treatment for psychological disorders with feported success. They used severdl
adjective chnrklisu;*u measure variables related to both depression and anxiety.
Three college physical cducation classes formed the expérimental and control “
groups; an archery class aod a'goll class were used as controls with a jogging
class serving as the experimental group. Preliminary testing showed that the ’
two groups differed on the psychological variables; Lhe, women in th experimental
group were signilicantly less it psychologically than the controls. They were
pore anxious, more depressed; less contident, and less well adjusted. After 19
weeks of running, these femdles had shown significvant improvement in all these -
'JFH““‘ The males also improved bot not to the same extent. N& changes were
vbserved iin the conlrols, N

Driscoll (1976} used physical exercise to cofnter danxiely ahhﬂ-mw%fh’posi-
tive imagery .and reported success, emphasizing the short time treatment tooky,
with exercvise. Orwin (1973) used running to overvome phohidd and demonst rated
that physical exhaustion interfered with anxiety. Using this| treatment he found
that persons could become vonditioned to their fgars mich morp readily after
vigorous exercise than without it. “He voneluded that some sobt of physical
exercise should be wncluded 1 all therapies fodr apxiely.
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In the laté 1960's andygarly 1970's Morgan hds produced Arre systemalic
evidence Lhan any other 1nvestigator tq date. He has completell a-serles of
studjes {(Morgan, 1969, 19705 Morgan, et al., 1970) and coneludpd that differ=
ences in depressed persons’ ability to perform physical tasks ore psychological,
not physical. In the - second phase of one study (Morgan, ot al%‘ t970), 101

subjects partacipated m 6 weeks of physical aclivityse circuil training, jog-’
ging, swimaing, treadmill ranning, or bicydle ergometry. Through this phase
Margann reported Lhal Lhe depression scores of those subjects 1w the normal range
did not changey bowever, those persons who were depressed changed significantly
gL the .01 fevel. i

It

“More recenlly Morgan (1976, Mgrgam and Pollock, 1976) has begun Lo make
wider claims concerning depression as rlosis allected by regalar physical-activity.
(0 one reporl he indivated that "acute atele chronic physical activily ol vigorous
mature, ol ters o unvgque and el tective method of reducing tension (state anxiely)
and depression” (Morgan, 1976, p. 17 Sl another pgper (Horgan & Pollock, -
976y sim lar claims are made ] however, We w rters caulion one Lo keep an mind
that Lhis "lmpruvvd'sunsulxnn ol well=being following svnte and chronic wxercise”
{p. 1) may have olher causes.  The pornt as that when one decides to make o
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one s 1¢Pe:s@yle such as embark;ng o a\yeguiat ekereise\ oD
Eludt esona ‘s psychological well-being. in a positive magner:
oné decides to exercise regulatly, changes in other habits ‘such 4k ek
id sllepmng Prequently occur, resulting in awgenerally more healthy
.31\ b Ty . .

) ] d&y, ﬁhe literature §eat9h pxoduged a. sxgniiicant amount QiLﬂmﬂlxiﬁhlu
vidence-deémonstrating the positive reélationskip between exevcise” and pit 1mp ed
nse of well=beinig. In general, this improved sense of well»being p ibiitad
0. a décrease in anxiety and depressioli, Without question,’the univ
i to reguldr exerdfse is "feeling better." This feeling better. yay -alse

“/other compepents such as more positive body imdge, a senSe of self-efficady,

fiore enérgy, and so on. - Obvigdusly much more tesearch is needed before butt,e
lnsnght and undnrstandxng are reached. :

. There 'is a dearth of. systematic research addressxng these qbestions and the'
.methodological problems are greaf. At the same time, the relationship has been ‘
., demohstrated sufficiently through personal tegtimony and the few studies that
" are reported to encourage the participation in regular exercige to reduey psy-‘
- chological $tress. While directions are lacking with regard to length of time .
-.oné should exercise, the degree of effort that should ba pit forth, and how much ’
one's perception of what is happening influences the outcome, the conclusion o -
+  that regular exercise is associated with feeling better can be made, . When one
- feals better, -one behaves in a more positive manner; how vne feels about one's
i~ body has much to do with fow one féels about oneself, In short, the bottom line’
.. may be self-astoem associated with.a sense of "I can do it" that produces, th{b CA
’ o} be
A

" positive feedback. Whatever the cause-effect rélationship, there appears t
- adough evidence to associate psychological-well-being with regular‘vigorous

B aegercise,
) }
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The Pﬁysiological Respbnses of Females
to Enduvdfice/Bxercise
. A 1

‘ By Harold R, (Falls, Ph.D.
Professor, Health and Physical Education
Southwest Missouri State University

+

wln\ .
[ Since this conference focuses .on aerobic exercise, | shall focus this
presentation on female aerobic responses although performance in endurance .
; exercise may requive other qualities. T RN
» Ve,

- "Aerobic” implies met: Tk‘sm with oxyge\, i.e., the oxjdative phosphoty~
lation segment of the tota. m tabolic 'process involved in degrading foodstuffs
_in the muscle cell. This would exclude the immediate energy that might be
derived from (1) the splitting of adenosine triphosphate (ATP), or (2)'glyco-
lysis (the glycogen to lactic acid pathway). ‘A high level of functioning as
“far as oxidative phosphorylation is concerned requires a high rate of oxygen
delivery to the muscle cells, This is directly measured as the maiimum oxygen
consuinpt fon (max VO%' Oxygen consumption, in turn, is a function of cardiac

Y

output (Q)vand arteriovenous oxygen difference (4 A-V0y). Thus ’
() 0= QX & A-V0,
2

cardiac output is a product of heart rate (HR) and stroke volume (8V) of ~the
heart. !

. .

(2) Q=HRX 8V

As far as the health-related effects of exercise are voncerned, epidemio-
logists have not been able to identify any adverse consequences of having a

(X3

. °  less than high & A-VO,, or even one that is somewhat below normal. They have,
however, identified that thére are probably some relationships betwgen the
development of circulatory diseases and certain levels of cardiac output below
normal or perhaps: below an optimum level ihat is yet to be fdentified. Thus
iti terms of the health aspects of aerobic exercise, emphasis should be on the

" cardiac output as the important function. However, if we are going to talk J
about physical performance in relating the events in winning the Boston mara-

.hon, we would also have to take into consideration A A-VO,.

| disagree with one comment by Dr. Harris, a previous speaker. 1 think
most of the literature indicates that theve is not really a difference between
males and females on maximum heart rate if they are in the same relative state
of training. Therefore, maximum cardiac output differences between the sexes
are primarily a reflection of differences in maximal stroke volume.

' L] 1 .
. The responses of max V0 , Q, 8V, and HR to aerobict exercise training and
2 ‘

the reverse (sedentary habits) have been demonstrated by Saltin et al. (1968)
(Figure 1). N

3]
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MAXIMAL OXYGEN UPTAKE
(3 SUBJECTS) 3.4
o ‘o-voa .

2.52 -

@

20 DAYS 50 DAYS

-

Again, | am just trying to emphasize that from an aerobic-exercise stand-
point, and especially from a health standpoint, we are dealing primarily with
cardiac output and with stroke volume ‘of the heart as far as maximum performance
is concerned because if we compare males and females, there is very little dif-.
ference in maximum heart rate and actually very little change in maximum heart
rate with training. . : : '

"A legitimate gyuestion is, "Do males and females respond differently to
exercise?" First, let's look hriefly at the overall mate response to both
exercise training and sedentary habits, again from the work of Saltin et al.
(1968) (Figure 2).

ltgrs mun

G-

|
MAXIMAL OXYGEN UPTAKE

1 1 1
1w an s8¢

1
R
DAYS

In the study represented by Figure 2, max VU was measured before and
2

atter 21 days ot bed rest in two trained and three sedentary young adullt males,
They were also measured during and atter 8 weeks of exercise training that

“we
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RC

Aruitoxt provided by Eic:




~

fallawed the bed rest. 1L is easily seen that all the subjects decressed in aero~ 7_"

bic cafacity with bed rést and increased with training. In fact, comparved with
the beg{niting of the study, the sedentary subjects wére about 33 percent higher ~
on max VOa after the*Lraining. This is a general response to exercise {n males

e s

verified by many other studies. If one is lunactive or very sedentary, he will

decrease 'in aerobic capacity, wherveas if one tralus, aid the training program oh-

serves the proper mix of intensity, requency, and duration, VO max will lncrease.
. R 2 . <

T IR AT

Similar dats on females ave limited, bul many have become available over the
past few years. One recent study by Burke (1977) (Figure 3) compared college-
_age male and female responses Lo an B-week Llraining program. There was also a°
“control group. In both cases, the subjecls were sedentary. Both males and fe-
males Improved duving the 8 weeks al approximately theg same rate. The major
apparent sex difference is that the females weve about 20 percenl lower than the ...
’malgs on max VO2 at the beginning of Lhe study, and this relative difference was

Y $S

maintained throughout.

TIXE T

' | . -
h . ' - 5851
i e . VOgqmax ,
- ( my/kg/Min) 50,
' 454

ﬂ\
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¢ 35"".' ﬁ!‘_’ff&i_c_o-“!!g’}wdza:'__‘___‘__‘

+- &l FEMALL EXPERIMENTAL ,

301 - L
v .

A A

! | e 8 Weeks

Atother recent study compared the ef fects ol bed rest an both males and fe<
males. Although the females exhibited a 40 percent fower max VO hefore bed
. . 2

resl, both grndps decreased 9410 percent on the measurement as a result of Lhe
pertod of hed rest, which was slightly shorter than in the study of Saltin et_al-
(1968) (Convertino ot al. 1977).

Male=female aerobicrpower changes have been compared longitudinally from the -
aging perspective by ansuring‘max \l“2 at a 2]:yvar interval (Table 1). There
wis o decrease in both sexes, and the rate ol decrease was very nedarly the same
in both, whether one compares on max 002 in Iilirs X min-] or ml x kg x miT-l
Bolh males and females al age 42=46 were st aboul BD percent of their max V“2

vilues oxhibited 21 years ecarlier at age 2225,
)

18
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dbla 1. Naximum Okygen Corisumptiom in Ma;:xé‘d'Fémélé'PﬁYéiéQinidﬁggéiééﬁf S

o _+ Students after a 21-year Interval Q\ Y NI
. e ~ \ . ) o

Lz

¥ N

R : ' Tk min”t ml % kgnk _mi'n"i
; ‘. @ -9 & . :/ : ¢ 9 -
1949 , 4,09 2.83° 58,5 47.3

1970 N . 3.28 220 45.3  38.4

y

l\ N [ co [+] . . » Q N
Prom data in® 1, Astrand, P70, Astrar I, Hallbadck, and A, Kilbom:
“Reduction in maximal oxygen uptake witl. age. Journal of Applied Physioldg:..

 351649-654, 1973, , .

=

k... Similar results havé been obtained by others. The studies cited above axe
. merely good examples of the pattern of responses seen when‘males'and females of
. -similar. fitness status are directly compared. The responses to exercise and

' training appear to be very similar. Differences do seem to be operating in re-
b .gard to the degree of response between the sexes and in rélative position on a
. continuum of aerobic capacity. In the remainder-of this presentation, I want

. to focus on some of the factors 1 feel seem to explain those differences.

7ﬂ'¢' " THE CONTINUUM OF AEROBIC POWER ' P

1 feel very strongly that we can view the entire range of aerobic power Js
a continuum that includes both male and female values (Figure 4). Lowest
values (ml x kg x min") in the population would likely' be abbut 10-15. High-
est known values for males approach 95 ml x kg-l. The highest value of whith

"1 an aware for a female is 74 ml x kgﬁ]. This value compares very favorably
with many male marathon champigns and other world-class long-distance runners
and Nordic skiers. : . .

*  Averages
~  voung adult male QS—SO'ml

Young adult female 13-40 ml

18 ml/kg . 95 ml/kg’
Luhg disease : Good genetic stock
Sedentary habits ' . participation in
0ld age endurance sports
" Circulatory disease ' Excellent nutrition

Poor nutrition




-

Factors that contribute to high or low max ﬁoz aye shown in Figure 4. Pop-

ulation averages are about 45-50 ml x kg )t"min-l for the male and 35-40 ml x kg X

min ! for the female. We see a difference in the highest known values, and we see
a difference in the average values. However, I still think the trait can be viewed -
as a continuum, and 1 have tried to represent this in terms of normal distributions :
for “aerobic power based on the means and standard deviations (SD). for Swedish young

R (-] o
adult physica. education students presented in Astrand's classic 1949 work (Astrand.

1952) (Figure 5). Mean values for aerobic power were 58 and 48 ml x kg x min-1 for
males and females respectively. 1 think we can reasonably view his data as samples |
. from a normal population and use the SD to roughly picture the way the separate male .73
_ . —..and female distributjons would look when plotted out % 3 SD from the respective means. ']
What we then see is that the mean male value is included within the distribution for”
females,.and the mean for females within the range of the distribution for males.
There would be considerable overlap between the two distributions,

. ) )

3

’ 4

o .
Further support for this concept comes from material in Astrand and Rodahl's

: o ,

textbook,on work physiology (Astrand and Rodahl 1977) where they have presented

the max V, Jage relationship (Figure 6). The more solid lines represent the mean
2

L)
max VO . Up to about age '0, there is esgefitially hQ{i;fference in the male and
2 X

female values. After that age, males continue to incrébse while females tend to
tevel off, and then both ,exes decrease as they continue to age up through the
winge of age shown i'h Fiure 6. The lighter lines represent t 2 8D for each of

. the distributions.- Again, considerable overlapping of distributions is noted ‘as
in Figure 5.. Viewing the overlapping of distributions in this way, it appears
that the average female compares almost directly with the untrained male in terms
of acrobic power.’ The questions that become of most interest then are (]) what
physiological and anatomical differences explain the different relative positions
of males and females on the continuum, and (2) what are the implications for aero=

" * hic exercisp.prescription? ' :

4
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,ANATOMICAL AND PHYSIOLOGICAL DIFFERENCES *'
0 SRS : . | .
K ‘ v ; HEART S1ZE . ’ S

{

. Table 2 presents data from a large study of Eeart size in the Soviét Union. -

: it hows that thé female heart is abouts 85 percent as lapge as that of the male -

" "when comparisons are made on absolute volume. There have been some arguments
'°'that tf one corrects for hody size, this difference disappears. Not so. When

the heatt size is expressed as -l x kg , ml x m®, or as a weight measure in gm X .

B ﬂkg s the female heart is ¢till 80-90 percent as large as that of the male (Xstfand ‘
"“gg*g;., 1964, Geande and Taylor 1965).

'Table 2. Heart Volumeq of Atthtes and Nonathletes
[

o -

. Males : Females = . . ‘
‘  Athletes 860 128 L e
. Nonathlétes' 670 | 580 T

P

. *Measurement in milllliters
Adapted from data presented by K. A, Abramyan and R. A Drhuganyan
Athlgte heart measurements. Theory and Practice of Physical Culture -
T 12:27-29,. 1969, ‘

¢ ° The maximum stroke volume is positlvély related to the heart size (Figure 7)%
In the young adult, the SV of the mdle is abodt one-third larger than in the female

; (Astrand and Rodahl 1977). In younger persons, there doesn't appear to be ‘a differ
.~ ence, or perhaps as large a difference. However, there veally aren't enough data
' available on maximum SV in young females to be.coertain. If 8V isn't smaller “in
young females compared with young males, it could mean there is.also not a sign1t1=
cant difference in ‘heart size at those ages. . ) v

[ 7.
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Maxsmal strohe volume. mi
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BLOOD HEMOGLOBIN

After about 11-12 years of age, theré1is a'difference in the hemoglébin con=
centration of the blood in males (15 gm x 100'm]'blood-l) compared with females

(12.5-13 gm x 100 ml blood-l) (Altman and Dittmer 1971). Since each gram of he-

moglobin (Hb) will carry about 1.34 ml O, this means a reduced oxygen-carrying.
, capacity for her blood. Figure 8 shows the classical oxyhemoglobin dissociation

cufve usually found in physiology and exetcise physiology Lextbooks. These

Lurves are a representation of 4 A-V0y. Note that in most textbooks the curve

presented is based on male values (15 gm Hb x 100 ml blood-l). ,The female's |

blood does not reach. 19-20 vol! percent for Oz shown in these curves as it pas-

ses through the pulmonary capillaries. This is shown in Figure 9 where the ‘ :
normal female axyhemoglobin dissociation curve (Hb = 12.5) is compared with the '
curve for a normal male (Hb = 15) and one typically found in anemia (Hb = 10).

Since the venous Oy content during maximal exercise is approximately the same in

. ° .
males and females (Astrand and Rodshl 1977) (Figure 10), the net effect of reduced
hemoglobin is a narrower A A-V0, leading to a reduction of max V02 according to .

the relationship in Zquation 1. .

sbo [0y COMBINED WITH 1Y (1S gm %)
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can transports sufficient oxygen at a cardiac output of 12 liters X min~

R . T e L L o
Because of the lower max A A-VOp the female's maximum performance in aerobic
* gxercise is likely to suffer. If~8 A-VOp in Equation | is reduced for.a given
L . . . [} . "
‘de, Q*must be increased. It has been shown that at a v02= 1.5 liters, the male

' while ~

-}
13.5 liters are required in the female (Astrand and Rodahl 1977). Thus re-
duced & A-VOg has a tremendous impact on the efficiency of using wpnteyer car=

diac output is available within a given individual,

. PERCENTAGE BODY FAD -

~ Another factqr that has already been mentioned by Dorothy Hareis is the body-
fat differential betweeit males and females. In a typical young adult male, fat
comprises 12-15 percent of the total body composition. Similar values for the
young adult female are 20-28 percent (Katch and McArdle 1977). As dn the case
of max v02' this difference becomes. apparvent at about age 10 and continues through-

"

‘out the remainder of the life span (Figure 11).

2 . : .

e e

L] = B
LY S -
h &
: i
20 -
o o males .
¥ females'
. 4913 °fgBaferson. |
[ RN VS RSN SN
10 20 30 40 50

AGE IN YEARS

¢

1n my opinion, extya body fat is a handicap, regardless ' of the claims by
gsome persons that it provides, a metabolic reserve for greater endurince’ These
claims are uot supported by resesrch. [t also adds excess baggage Lo the body,
and one has to expend extra energy to transport that excess baggage as the body
moves from one place Lo another. [t is very similar to taking an extra wglght,

-

‘ ' "

57 o




-

S
-.tyiuu it on the body where the fat is located, and taking it' along with you.

- Recent vesearch has shown that ‘even though the cardiopulmonary response at dny
given vo,‘s not increased by obesity, the oxygen. required ftor any given workload

\_ is increased (Davies et al. 1973), _ ' .

I do not mean to inply that the average female is obese compared Lo known or
interred health standards. That is certainly not the case, -and there is evidence
that a significant proportion of her fat is necessary for normal sexual and-child=
bearing functions (Frisch and McArthur 1974), However, there is a relative obhésity
when she is compared with the average male. This decreases her functional aerobic - .
capacity sihce max Vo.is divided by total body weight to arrive at the functional

) - -
measure of max Vo2 inml x kg X min l. Excess body fat reduces the size of this |

N

quantity. One of the things 1 well my own students is that they can increase their
[ -
max Voain ml x kg x min ! 1Ethout exercising., All they have to do is lose a few

pounds of extra fat}
MUSCULAR- STRENGTH

For an equal body size the female has 5 to 10 percent less muscle mass rela-
tive to total body weight than the wale (Behnke and Wilmore 1974). Therefore,
the size of the musculature invelved in a given exercise is less. For example, a
-female running, or otherwise using her legs in exercise, has a smaller muscle mass
on those legs. She has less total strength in them than the male.

1f the contractile force that must be exerted by a muscle is above about 20
v percent of its maximum possible force, there is going to be at least some inter-
ference with blood flow. The greater the degree of necessary contractile force in
comparison to that maximum possible force, the greater the cutdown of blood flow,
and the more the person is going to have to resort te anaerobic metabolism in order
to sustain the exercise (Lind and McNicol 1966, Whipp and Phillips 1970). .
¢

This problem is well illustrated by Figure 12. The upper two curves show lac-
tate accunulation in a 15-minute bicycle ergometer ride in two low=strength males .
working at 80 percvent max VO . The_ lower curve is from ‘a strong male also working
. 2

at 80 percent max VO . lLactate accumulation is much less in the stronger male, an
) .

cindication that the weaker individuals were having to use anaerobic metabolism to
a greater extent, even though they were all working 4t the same relative intensity.
The weaker men were forced more into anaerobic metabolism pot so much because they
conldn't handle the exercise aerobically, but more because they didn't have the
strength to effectively overvome the resistance of pushing the bicycle pedals a-
round. The temale is at the same disadvantage as the weaker males in Figure 12.
Her lower strength levels will force her into anderobic metabolism at a lower re-
sistance than the male who is stronger. !
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INPLICATIONS FOR AEROBIC EXERCISE PRESCRIPTION

R .

- INTENSITY OF EXERCISE,

intensity of exercise has been shown to be one of the important criteria in
exercise prescription, and the American College of Sports Medicine (ACSM). recently.
issued a position statement recommending the minimum threshold tor aerobic condi=
I tioning as 60 percent of maximum heart rate reserve [60% (max HR - Resting HR) + .
.+ . Resting HR ] or 50 poercent of max Vo2 (ACSM 1978). A shortcoming ot these recom= '

2 .mendations is that they are based primarily on research on male subjects. Very.
‘e little research has been conducted on determining minimum or optimum intensity,
. duration, antd frequency of conditioning exercise in females (ACSM 1978, Pollock
: 1973). Even though females respond to aerobic exercise in a manner similar to
- the male response, the anatomical and physiological differences noted above do, .
- result in a different heart ratolvozrelationship (Figure 13). Therefore, the Vo2
R

associated with a given heart rate in the female is different'from that in the _
male. An example is easily obtained from the physical education students used in %}'j

o - [J
the construction of the classic Astrand<Ryhming nomogram for estimation of max Voz

-]
trom submaximal work (Astrand and Ryhming 1954) At nxfgen uptakes that were 50
and 70 percent of max, the males had mean heart rates of 128 and 154 respectively.

e[ ¢

1601

140

Heart rate
ry
d
T

120

120
100
100 - 4 i i L 1 P .
30 40 40 60 1]
Qaygen uptaxe percent of the mapaimym \
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+ . . <
The correspomling pulsv rates tor the temale subjects were 138 and 168---a dlffer-

ence of 10=14 beats x min l. These differences certainly indicate that more rvsedrch
on the female is needed in exercise prescription to dvtefyxuv i1 the guidelines cur-
reutly nsed with males arve eyually applicable to-temales.) =

. ) .

\ ) ANAEROBIC VS, AEROBIC EXERCISE '
N \ .

H\(s;‘.'-ulst‘ tite temale has lower streugth, any prescribed acerobic exercise baged
ot the WUSM gutdelines will likely be more anaervobic in the female because ot the
gredter frvlu51nu of Blund tlow. This is another area requiring turther research
to provide o basis for any adjustments that might be n01055dry in the exercise
vas(nxpl‘nu tor feuale pdrllllpdnlb.

. STRENGTH AND INJURY PRIVbNFlUN o,

A signtticant problem in most aerobice conditioning prvgraMs is keeping the
exercise intansity at g fevel that will not |n¢wixspust the participant to ortho- s
pedic injuries.  Because ot her lower strength, [ think the temale runs a greater
risk of these mjuries at any given intensity of exércise when aompared with Lho
male.  Stronger muscles help to stabilize the joinls better during movement and’
also during various activities requiring tixation of body segments.  Stronger liga=
ments and tendong are usually also associated with stronger mascles.  This s some =
thing that needs*to be carefully considered when prescribing exercise tor the female.

R 4

.

Harold B. Falls 1s professor of health and phvsacal education and Director,
RKinetoencrgetios baboratory, Southwest Missours State Luiversaly, springtaeld, Mo,
’
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e 1IST OF FIGURE LEGENDS

*Figure Number ‘ Legend

1

Figure t. Naxtmdl oxygen uptake during treadmill running for three subjects
. (1) after bed rest (= 100%), (2) when they are habitpally sedentary,
and (3) after intensive training, respectively. The higher oxygen up-
s take under sedentary conditions compared with bed rest is due to an in= "
* . creased maximed cardiac output. The further increase after training is AN
* possible due to a further ingrease “in maximal® cardiac output and a small
increase in arteriovenvus oxygen difference. ‘The maximal heart rate way <
o he same th;oughoqt the experiment. Thereforé, the increased cardiac *

. ~

. output was due to a larger stroke volume. (From strand and Rodahl S
1977. Reprinted w;&ﬁgﬁgrmission of\ﬂgﬁr&w-ﬂil. Book+<fo.) S
Figure 2. Changes in maximal oxygen= uptake, measured during running on a treadmill,
* before and after bed rest aud ai various intervals during training; indi- K
vidual data on five subjects. Arrows \ndicate circulation studies. Heavy <3
o : bars mark the time during :He training period at, which the marimal - oxXygem — 7
‘ uptake had returned to the coptrol’value before bed rest. (From Saltin : y

et_al. 1968. By permission of American Heart Associatiomn, Inc.)

N ter o)

L g

Figure 3. Changes in aerobic power during 8 weeks of training in young adult males

| 3
" and females. (From Burke 1977). . | S
’ o C

‘ ' Vo - A

Figure 4. The continuum for waximum oxygen uptake. Values are in ml ' kg x min ]. -

: : ’ [ H

Figure 5. Overlapping male and female distributions for max Vozwhen t 3 standard R i

. o E

deviations are.considered. (Based on data presented in Astrand 1952.) |

. o . ) B ' . I. i

Figure 6. Mean values for maximai oxygen uptake measnred during exercisc on treads N

mill or bicycle ergometer in 350 female and male subjects four to sixty* )

o ’ ] L

{ive years of age  (From Astrand apd Redahl 1977. Reprinted by permis- '\

sion ot McGraw-Hill Book Co.)

Figure'Y. RPIELiOhShlp between heart vulpme>and maximal stroke volume of the heart.

.-

o .
(1 rom Astrand et al. 1964, Courtesy of the American Physiological
Society.)

/-

Figure 8. The oxyhemoglobin lissociation curve, showing the relationship of blood .
oxygen transport. The full curve dpplies to the arterial blood of healthy !
man ot rest. The small section to its right applies to venous blood,

Point a represents norwal values for ar ~rial blood, and point v, for
vehous blood,

Figure 9. The dxyhemoglobin cucve for nornal male, normal female, and in anemia. ¢
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Figure 10.

Figure 11,

Eigure 12.

!
i

e+ e o

-

Figure 13.

-

: s

Oxygen binding capacity and peasured oxygen content of arterial
bl§§d7~calculnted oxygen content of mixed venous blood at rest and
dufing work up to maximum in males.and females 20 to 30 years of
age. During maximal work, the arterial saturation is about 92 per-
cent as compared witl: 97 to 98 nercent at rest, and the venous oxy-
gen content is very low and similar for women and men. (From

-0 , . .
Astrand and Rodahl 1977. Reprinted by permissior from McGraw-Hjll.
- Book Co.) )

Average percentages of fat in {he body as a- function of age and
sex. (From G. L, Rarick, H. J. Montoye and V. Seefeldt: Growth,
development, and body composition. In H. J. Montoye (ed.). An
introdudtion to measurement in physical education. Indianapolis..

Phi Epsilon Kappa Fraternity, 1970.) g

The course nf lactate accumulation during 15 minutes of exercise
at 80 percent of maximal aerobi. power. Data are for one muscular
(L 8) and two other subjects. (Fiom C. Kay and R. J. Shephard: _ .

On muscie strength and the threshold of anaerobic work. European
J Applied Physiology. 27:311-328, 1969.)

Relationship between heart rate during work (bicycle ergometer)
and oxygen uptake expressed in percentage of subjects' maximal
aerobic power. Left of ordinate, heart rates of women; right of

ordinate, those of men. Thin lines denote one standard deviation.

o \
(From Astrand aund Rodanl 1977, Reprinted by permission from

-McGraw-Hill Book Co.)
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- How Much Exercisels
- - 'Enough? B

. t

“Michael L. Pollock, PAD = " ,\-.

Whether the patient Is young or oid, and current levels of fitness and' health.
fat or thin, fit or flabby, long-term For example, needs and goals differ for
L".V:r‘:?‘?‘:'.::\uﬂ';a::ﬁl::.&f:ﬂfﬂm elementary school children,-athletes, and
Exerclise prescriptions should be middiezaged mew and ‘women7Schoo

based on the present level of children need a broad spectrum ‘of sports
fitness as well as the Individual's and activities to kindle their interests and
specific goals. : to provide them with a broad educational

experience. The activities of most ele-’
ow mugh exercise is Jmentary school programs should provide
enough? How much exercise for physical development, but' many ex-
. for what purpose? The an- isting physical education classes do not.
swers to these questions are  Athletes’ programs are geared to com-
difficult and tentative. petitive situations in which maximum

The various reasons people exercise to  skill and physiological and psychological
become-physically fit depend on age, sex, effort is necessary. To prepare for such




.
‘events often requires two to three hours sive in the way it describes fitriess, «the
- of rigorous training daily. Adults gen- various subcomponents are usually em- -
.erally are concerned_with_maintaining phasized differently dependingon age,
strength and stamina, avoiding increases needs, and goals. '
in body weight and fat, and- avoiding Adult fitness programs should be
potential health problems that occur with  designed to develop and maintain car-
a sedentary life-style. Women often exer-’ : ' contuneed
cise for cosmetic reasons such as weight
and figure control. '
_ Rbasleal.flness. san- be. divided i 1 and Center for the Evaluation of Human
dyes. sualo ca‘““‘a‘g SasdioyASEWat  performance dn the -cardiovascular disease
sespiratory fitness, pbysique, and WAL section of the Department of Medicine at the
{unction, Table 1 lists the major sub- University of Wisconsin-Mount Sinai Medi-
components of each category. Although cal Center in Milwaukee, He is a member of
_ this tabulation is considereéd comprehen- the American College of Sports Medicine.

Dr. Poliock is direcior, Cardiac Rehabilita-
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_clude stretching and conditioning exer--
cises to develop and maintain flexnbnhty.

4

 Table 1, Physlcal Funo\. Categorles

- Cardlovascular- * Motor strength, and endurancé of the malor
+ Rebpiratory - Physiqu Function  muscle groups. .
o - . _ To receive optimal health and fitness
Heart BadyTyps ~ Strength ™, benefits, participants should start’ pro-
. Clrgulaton - Compositin  Endurance grams early in life ‘and “continue for a & ™
. . Pulmonary (Lungs) a‘;’;zlé \ Flexiblity  lifetime. Improvement with short-term A

L ‘e Working Capaclty  Fat \ Power expetiments (three to six months) will not ——
' | Adiity affect health-related. factors as -signif-  «
Postre 1 Agillty icantly as long-term involvement. Also,
\ Balance:  participants probably will not be able to

) \ " develop or maintain full physiological 5
o Tabie 2. Recommendations for Z?J"'.‘,ili‘.'im‘;“'iiily"‘fn".?f'é‘";id‘ii,‘i"é‘;'i
____Exercise Presctiption for HQJJMAML e ~
- Frequeqcy 3 1o 5 days/week \ o Strength and muscular endurance are :
lntenslty 60% 10 90% of maxlrﬁum ., Mecessary to ma'mam pro.per musple tone |
. heart rate \ and to protect against injurv and_low
. . 50% to 80% of maximym back pain. Flexibility exercises are impor- :
oxygen uptake \ - tant for similar reasons and should be ‘
Duration 15 to 60 minutes ‘ ~ practiced” often. Réduced flexibility can
‘ (continuous) " lead to poor posture, fatigue, and injury.
" Mode (agtivity) Run, jog, walk, bicycle, swim,  An endurance activity such as jogging
’ or endurance sport activities,  can reduce the flexibility of the exténsor
Initial level of fitness High = higher work load | . muscles of the hip, leg, and ankle, Thus,
. , | Low = lowerworkload - . avoiding proper stretching .exercises for
*These fac..fs can be appl;d fo alhléles as well as diseased per: these areas C'OUId lea,d to low ba.Ck' )
sone The prescnplion will differ in thal the alhtete will requirevmore  hamstring, or calf muscle pfoblems_
{requent and exhausting bouls ol werk and.lhe diseased parsona . o ;
mare conservalive regmen with more intetval work The program prescribed for an adult
depends on -nceds, goals, physical and *
- diovascular- resplratory fitness, I'lcxlblh- health status, “available time, equipmet, -
" ty, and muscular strength and endurafic¢ and facilities. This information is avail-
that is consistent with personal exercise able through medical history records,
* goals and werk requirements, These-prb- physical fitness and medical evaluations,
grams should include endurance activities -and personal interviews. After a thorough
d such as running, fast watking, bicycling, evaluation, an exercise prescription is
swimmirlg, -kating, etc, which can bs made. o .
sustained for a 15- to 60-minute period, v
The exercisé period should start with a. Exercise Prescription _
* 10- to 1S-minute warm-up and musclel Exercise prescription is based on fre-
conditioning period, and end with a 5- to} quency, intensity, duration. mode of ac-
10-minute cool-down. The length of the xtnny. and initial level of fitness. Table 2
endurance period usually is dependent on lists guidelines for exercise prescription:
the intensity of effort. The endurance for average adult men and women. These
program is designied to burn a minimum recommendauons aré based on several
of approximately 300 calories per factors
workout. Thus, if done often enough, it ' 1. The participants are adults who are
will trim body weight and fat and im- not participating in athletic competition. - .
prove ot maintain cardiovascular. 2. The participants are engaged ii a
' respitalory fitness. The warm-up and general physical fitness program to
muscle conditioning period should in- develop and/or maintaiti cardiovasculars
* 1]
Q .
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veipiratory fitnéss, body con;posluon.

strenuous exercise, Because maximum - Aipetl'lie’“lcv’i’ol‘lnf

‘muscular .strength and ‘endurance, and
flexibility. * e

3. The participants are generally
healthy and free from severe disease such

i

‘ay coronary heari disease, pulmonary.

isease (emphysema), or neuromuscular

roblems (muscular qy_st;gplgy.'_mul_ﬁplg__

The.recommendations for exercise
_prescription shown in table 2 emphasize
the endurance phase of a.training pro-
*., gram and focus on preventive health and

~ cardiovascular-respiratory fitness. Flex-

| ___ihility_and musé

- durance activities are important aspects -

of a .well-rounded comprehensive -pro-

~gram, but the detailed rationale for only

. the cardiovascular-respiratory * compo-
~ nent will be déscribed. The quantification

. is based on years of scientific investiga-
tion to find the optimal training prescrip-

" tion for adults. These recommendations
are the best estimates available at this
time, but more investigation is necessary
before the final plan can be adopted.

. Much of the evidence used to establish
the recommendations in table 2 was bas-
ed on a series of 20-week training experi-
ments conducted -on healthy (but seden-

_tary) adult men. In these experiments,
many physiological variables were eval-
uated, but for the purpose of this article,
the justification™of the recommendations
will be based on the values for maximum

oxygen uptake (which represents changes

in cardiovascular-respiratory fitness),
and body weight and fat (which rep-
resents changes in body composition).
Good cardiovascular-respiratory flunclion
depends on efficient respiration (lungs)
and cardiovascular (heart and blood
vessels) systems. Other important factors
include the quality of the. blood (red
blood cell count, blcod volume, ete) and
specific cellular components to help the
body utilize oxygen during exercise.

The ability to utilize oxygen at rmax-
imum is the best representation of these

factors. Maximum oxygen uptake (aero-

bic capacity) is the largest amount of ox-
ygen that can be utilized under the most

ular _strength. and_en-__minute (ml/kg/min).

oxygen uptake generally summarizes aerobie capacity for-

what is happening in the“oxygen tians-
port system (including cellular utiliza.
tion) during maximum or exhaustive ex-
ercise anid can be measured- easily, it has
begn used ak the measure most represen-
tatives of cardiovascular-respiratofy fit--

o

‘néss. A larger person generally has more

muscle mass, and thus the capability of
using more oxygen. To more easily com-
pare persons of different sizes, aerobic
capacity is.expressed in rhilliliters of ox-
ygen per kilogram of body weight per

de(ermlqed.

Figure 1 shows a champion distance
runner taking "a-treadmill test to deter-
mine maximum oxygen uptake. Figure 2
shows a comparison of maximum oxygen
uptake values of young and middle-aged
men of various fitness levels. The figure
clearly shows the difference in aerobic
capacity as related to status ‘of fitness
and age. Values for women are approx-
imately. 10% to 20% lower.

‘Is there a level of aerobic capacity
necessary to attain and inaintain an op-
timal level of ‘health and cardiovascular-
respiratory fitness? It is difficult to set a
standard for optimal fitness because a
specific levél of aerobic capacity for. op-

: . ' ‘ comimed

Figure 1. The maximum oxygen uplake test is being

administered to premier distdnce runner, Steve Prefontaine.
At the time of this test, Prefonlaine held ten American
distance running records. His maximum oxygen uptake was
84.4 miskg/min, one of the highest vaiues ever recorded for a
runner. Breathing vaive channols all expired air into a sories
of bags. which were iater analyzed for 0, and CO; content.
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timal heatth has not been determined. As .

shown in figire 2, sedentary middlc-aged
.males characteristically fall below 40
ml/kg/min of oxygen uptake, This value
drops to-3Q by age SO or 60. Many ex-
perts Jeel that a person should maintain
or develop his aerobic capacity to above
40 ml/kg/min. ‘Until more evidence is
avallable, the minimal threshold standard
* for optimal fitness seems to be oxygen
uptake between 38 to 45 ml of oxygen
per kg per minyte for men 20 to 60 ycars
of age.

The maximum O\yéen uptake value is
p_'umljsgmrolled by heredity; that is, a

oxygen uptake varies approximately 20%_
when one is in or out of training. This
can be further reduced with age; thus,
the’ optimal levgl of improvement gen-
erally found in training programs is ap-
“proximately 15% to 25%. .
Figure 3 shows a pcrson being mea-
sured for body fat by two methods, angd
figure 4 shows body fat' values of various
groups of men. The body fat of women
‘averages 5% to 10% higher than men. As
shown in figurc 4, trained persons of
various ages are less fat than their seden- -,
tary counterparts. The optimal level of
fat is. not known eXactly, but most ex-

ERIC
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VO, max (ml/kg/min)

person ‘of- Olympic--ealiber who has a
maximum _oxygen uptake over 70 or 80
mi/kg/min is born with this char-
acteristic. This does not mean: that the,
champion athlete does not have to train
hard to further develop this potential.
For example, when Jim Ryun (at the time
world record holder in the mile run) stop-
ped training for approximately I8
months, his maximum oxygen uptake
dropped from 81 to 65 ml/kg/min (20%)
as a result of his reduced fitness and in-

" creased body weight. Even though Jhe was

out of shape, he continued to have a high
masimum oxygen uptake. Maximum

v

4

perts agree that men should stay below
16% to 19% and women below 23% to
250,

Quantifying Results of. Endutance
Training Programs
Cardiovascular-respiratory fitness im-
proves as a result of many factors. In
general, the.degree of improvement
depends on the total work or energy cost
of the exercise program. Energy cost can
be mcasured by the number of calories
expended. Improvement in aerobic .
capacity and body composition depends
on the frequency, intensity, and duration

Age 13-28 1873 18.28 18.28 4050 40-50

-

o
(%) 324 Apog

4080 40-50 1828 18.28 1824 1828 - Age

SBUonlary .

Endurance Runnorts

Sedentaty

] L

Althiates

Sprinlers f

Endurance Runnats

Figure 2. Comparnison af maximurn oxygen
uptake of young and middle-aged men
of vatious htness fevels

Figute 4. Percent body lat vatues of
solacled groups of imen




Figure 3u. Body fai deterriination by the

. Wm“r weighing technique

~
Y

" Figure 30, 802
skinfoid fat tec
- well with the unde

y tat dmmtnaﬂcn by fno
Kue (This method correiates
erwater weighing technigue.)

~=oI thie exercise program. Improvement 1S

also related to the initial status of health
and fitness, the mode of exercise (walk-

mg. running, cycling, skating, etc); the

regularity of exercise, and age.

Frequency
To answer the question.- ‘‘How many
days per week are necessary to develop

fitness?” we designed an experiment to

train men at either one, three, or five

" . days per week. Intensity of training was

= imum, with the men participating for 30

VO, max (ml/kgln.llnl

-

standardized at 85% to 90% of max-

minutes each exercise session. Figure §

shows that maximum oxygen uptake im-

* results. The two day

proves In directrelation 1o the frequency

*of training; that \s, 8%, 13%, and 17%,
for one, three, and five days per week,

respectively. Another investigation we'.
conducted comparin\ﬂtwo and. four days -
i

showéd similar
er week program
showed a significant improvement in
aerobic -capacity that was approximately
equal to that found in lhe\ three day per
week program.

One might ask, *“Why recommend a
minimum ‘of three days per week, rather
than two, if a person can g&t approx-

per week of train

imately the same amount of improve- -

ment?’* First, the two-day studies were
continued

6 S

*Standard error of the mean

Figure 8. Effects of different training
frequencies on maximum oxygen uptéke

ERI!
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45 min
30 min

715 min

Figure 8. Effects of frequency and
duration of training on incidence of injury

(%) Asnfuy

. Before training:
. Atter training
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T he injurysrate
increased
dramaucallp when
* joggers trained’
* more than three
days per week.

Q

E

Aruitoxt provided by Eic:
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durstiion)

Y

of a high-intensity nature, which may not .
Be suitable or enjoyable for adults. The
second reason ‘s that no body weight or
fat loss occurred in the two-day program,
but it did in the thre¢ day per weck
studics. Three subsequent investigations
in which'men trained two days per week
(up to 4 miles per workout) also showed
no (.hdl]LCS in body weight or fat. Thus,
it appears that the minimum of three
days per weck is necessary to develop
cardiovascular-respiratory fitness and to
show significant changcs in body weight
and fat.

4

and should not be extrapolated to other
situations. For the present, however, it

~gives enough information to recothmend

a day's rest between workouts and to
recommend kecping the duration of en-
durance effort to less than 30 minutes for <
beginning joggers. More frequent and
longer workouts may bc tolerated as one’
gltts in better shape.,

it is not known at this time whether a
five, six, or seven day per week program

~will elicit a more significant effect on .

other heaith-related variables such as
high-density hpopfotcins If Future -re-

How about training more” thim Tive
days per week? Certainly, training more
than five days per week is possible, but

_our experience finds it unrealistic. Most

adults cannot fit more than three or four
days a week into their busy schedules. In:
addition, the amount of improvement in
exereising more than five days per week
is minimal and probably not worth the
added effort unless competition is involv-
ed. Most impartantly, the injury rate
related to the foot, ankle, and knee joints
increased dramatically when joggers
trained more than three days per week.
Figurc“ ithustrates a study we con-
ducted on young adult men who trained
one, three, or five days per week. The
rate of«injuries for the five day per week
graup was three times that of the thrcc
day per week group. A participant with a
jogging-related injury had to stop train-
ing for at least one week. The injury rate
also increased significantly when “the
duration of training increased from 30 to
45 minutes per workout (3 172 to § 172
miles). Tt appgars that the body needs
sufficient rest between workouts, and
that a day’s rest between the days of jog.
ging may protect a participant from in-
jury. 1T one wants 1o exercise more fre-
quently, jogging activities should be in.
terspersed with days of walking, bicy-
cling. swinuning, and other activities that
do not cause the continual *pounding ef -
fect” ot the legs. A soft jogging surface
and shock-absorbent shoe insoles also
belp. . )
Ubhe ipjury study (both freguency and
1clates 1o begimng  Joggers

after ¢ight months of nantraining.

search shows this to bé The case, modifi-
cations to these rcLomnlcndaﬂ‘ons must
be considered.

(loscly related to frefuency ot‘trammg

is the rcgul'mty with which one par“’

ticipates - and_ the subsequent cffect o)
cardiovascular-respiratory fitness. 1
training is- not continued, the improve-
ment gained or maintained in a program
diminishes rapidly. SignificAnt reduétions
in fitness have been found after only two
weeks of detraining. In one study, par-
ticipants trained at.equal eight-week
periods of activity, nonactivity, and ac-
tivity, with subsequent significant im-
provement, decrement, and improvement
found in acrobic capacity. cAlso, studies
in wifich subjects are put to bed for ex-
tended periods have shown decrements in
aerobic capacity and related cardio-
vascular paranieters. »

To determine the effects of different’
levels of detraining, we reevaluated 22
middle-aged men after a 12-week detrain-
ing period. Participants originally trained
by running- 8 miles per week for 20
weeks, They were subsequently divided
into thiree subgroups: Group A continued
to train § or more thiles per week, group
B trained 3 miles per week, and group C
was inacti-¢. The results showed that
member. of group A maintained and/or
improved their levels of fitness, while
groups B and C regressed significantly.
Group”B lost approximately 40% of its
original improvement and group C lost
509 after just 12 weeks. Another study
showed a tegression to sedentary normal

o onttentgeeed -

66

~




The dropout rate in
# high-intensity
interval training

program was twice

+* thatof a
continuous jogging
program,

-

Y

o

- Before tralning

T g %
- Alter tralning

It is apparent from thls review that
training effects are both gained and lost
quickly, and regular continued stimula-
tion is necessary to mairain proper
vgrdiovascular-respiratory fitness., Also,
if persons refrain from exercise for any
period, they must take precautions when

resuming the program. Because of. the

reduced fitness caused by the layoff,
these participants should start back slow-
ly and gradually, increase the training
l6ad to its original level.

In‘t,ensity e
What is the opnmal mtcnsny level

- necessary to improve physical fitness?

Two classic studies serve as practical
guides for determining a minimal thres-
hold level of intensity necessary for im-
proving aerobic capacity. Both studies
agree that the minimal threshold level for

. cliciting a training response is at a heart

rate equal to 60% of maximum. The
studies were conducted on younger men
with training heart rate levels ranging
froin 130 to 150 beats per minute. For
unfit, middle-aged, and older persons,
the minimal training threshold may be as
losv as 100 to 120 beats per minute. A
study conducted in Canada further
substantiates the minimal threshold con-
cept for eliciting a training effect and

- supports the idea that lower threshold

’?

VO, mhax (mi/kg/min)

Control |

E

16 min

‘Standard ertor of the mean

Figureé 7. Eftacts o! difterent

tratning durations 0n maximuin oxygen,

uplake tThe modarate dillerences

Iound among gréups were nol
~slatistically sigmiticant )

' VO, max
imi/kgiminy

48 min

30 min *
4

.

*

Resting heart raio" Body weight
(beats/min)

-

levels exist, for less-fit persons, They
trained college men for ten minufes, five

"days per week for five weeks at heart

rates of 120, 135 or 150 begats per
minute. When groups were subdivided

into high- and low-fitness levels, the

high-fitness group showed no improve-
ment at heart rates of 120 and 135 beats
per minute while the unfit group did .-
Although the minimal intensity thres-
hold concept is gencrally well-accepted,
it is also well-established that improve-
ment in aerobic capacity is directly

training session duration is short (five to
ten minutes), low-intensity programs may
show little (up to 5%) or no improve-
ment in acrobic capacity (hardly ap-
preciable),
gram may elicit up to-a 15% to 20% in-
crease, In general, the adult population
does not seem to enjoy or (plerate a high-

intensity  program. .Recent - studies .we.

conducted at the Acrobics Institute in

ullas showed that the dropout rate in a
high-intensity interval training program
was twice that of a continuous jogging
program. The program was conducted
qver a 20-week period, and the workoufs
-were equalized for total encrgy cost. The
physiologic effects of the tr'\mmg pro-
grams were cqual; both groups improved
significantly in aerobic capacity and lost

~

8 &kin lolds
. fmm)

({1:] (min:sec) -

LRRL:}

Figure 8. Ellacis of walking on the
physical litness of ddle-aged men

related to the intensity ummmm_

while “a high-intensity pro- |

Mg watk




men-in this experiment trained in interval
training and jogging on alternate days
+-and at the end of the study, were asked
“which program they preféired. - Ninety
. percent .of. this group preferred con-
"tinuous jogging training to interval train-
ing. Also, mare injuries were experienced,
with the’ mterval training group. How-.
ever, . intensity of training usually de-
pends on hgalth status, level of fitness,
and durauon ot training.

Duration |

. piratory fitness-is directly related to dura-
tion of training, Improvemént in acrobic

to high-intensity training lasting only five
shorter duration programs of moderate

ing effect than, programs of 30 to 60
" minutes’ duration, Figure 7 shows the
results from a study we conducted on
men 20 to 35 years of age for 20 weeks.,
The intensity was standardized at 85% to
90%Aof maximum, and the men partici-
patedithree dags per week, Improvement
in maximum oxygen uptake was 8.5%,
16.1%, ahrd 16.8% with-15-, 30-, and 45-
minute duration groups, respectively,

VD, max (miskg/min)

A

Elgure 9. Effects of ditferent modes
of tralning on tnaximum oxygen uptake

.hody wmght and fat, Anothc: group of

walking, yet many men.and Worfigh .
would rather walk than run, Since the in-

- mprovemem—m—eavdlovaseulawes-—walked—fer-w-mnnutes—four—days— per o

capacity has been shown -with moderate-
_ _jogging programs with men about the
to ten minutes daily, However, the .

intensity show a significantly lower train- -

"different intensities (80% vs 90%), the
It is ithportamy to reiteraté Thardura-.

-is recommended for an exercise program,

cos:z aceomplisbed ina t'raini‘n'g p,rogram- 8
is the most important factor for fitness ¥!
development. For example, the energy ' ¥
cogl of running is generally higher than @

tensity of walking is less than running,
can one expget to get similar training ef-
fects by waang if the duratlclyza%!e fre- -
quency are increased? Several years ago
we conducted a 20:week fast-walking
study. with men 40 to 57 years old, They

-

week, The improvement in this program
(figure 8) was equal to that in 30-minute,
three day per week, moderate intensity

¢ age. The lower intensity of the
walking program (65% to 75% of max-
imum) was offset by the increased dura- %
tion and frequency of training, Thys, the
energy cdst of the walking program was
equal to that of the jogging program.
To further illustrate this point, when'
we compared two jogging programs of

IS

results were similat when.the total energy
cost was equalized between them. This
means that participants can slow down
the pace, run several minutes longer (to
midke up for the lower calorie expen-
diture), and achieve approximately the
same results, Th“s is why the 15- to 60-
minute duration range is recommended
in table 2. If the minimuia of 300 calories )

then 15 minutes would require a fairly
high-intensity effort, while walking may
require 35 to 60 minutes, .
The concept of the slower pace and K l
longer duration has important impiica-.
tions for exerclse peescription, First, /
compliance Is an important factor in a
training reglimen. People participate in
y#‘ grams they enjoy. The lower-inteusity
foyt makes the programs mote en-
joyable. Also, the musculoskeletal system
can tolerate "low-intensity work better
than bigh-intensity work, whidh means
that a participant can avoid unnecessary

tanteed




No weight loss
occurred unless the
participants walked
 for more than 30

minutes daily.

ERIC

Aruitoxt provided by Eic:

injurtes by working at a slower pace,
Finally, it is eften safer and more rea-

sonable to exercise at a fow o moderate
intensity, This is parncutarly important
for persons with reduced health statis
(suspeet of corondry heart diseas,
middle-aged persons, and persons who
are overweiht,

One important point should e made
concerning body weight and tat toss in
refation to the exercise preseripticn A
study was conducted with abese women
wito evervised daily for one year or
fonger with no dietary restrictions. They
fost weight in ditect relation e the time
spent walking. However. no weight loss
accurred unless the .participants waltked
for more than 30 minutes daily. 1t ap-
pears that a minimal threshold fer weight
reduction and fat loss by endurance
training includes the following: con-

dnuous physical activity of 20 1o 30

winutes” duration; sufficient intensity of
exervise to espend 300 catories per ses-
don; and evercise frequeney of at Jeast
three davs per week. Because total energy
expenditre v closely reliated tog weight
and fat reducton, increased freQueney,
itetsity, and duration of training shouid
elicit greater teduttions.

Mode

AMary people suggest hat jogying or
running is better than other endurance
tradning programs. s this troe? Hthe
total energy cost of the program is the
most” gnportant factor, it seems that it
would m'u matter which made of trinnimg
a person used as fong as it burns the
citloties, To test this coneept, about (wo
vears apo s conducted @ study compar-
g cunning, walking, and bicveling triin.
ing progrivis. e this sowdy, frequency
(three davs per weeh), intensity (B5% to
909 of navinanny, and  duration (30
minntes) of trainine were held constant
for 20 weehs, To get the intensity level
high criough with the walking prog un,
the men triined by walking up a hi'l on o

«teadmitl, The bicycle group rode resis-

vinee bicyeles, which could be regulated
1o get the heart rates up to the required
wiensitvea hanges in acrobi¢ capacity
(figure 9) and body composition showed
sintiar improvements. Thus, it appears
that a variety of acrobic activities can
b+ interchanged for improving and main-
(aining physical fitness, <

Ih general, activities with moderale to
high energy cost, such as running (iog-
ging), .vulkiné., swimming, bicycling,
crosy-country skiing, and game-type ac-

tivities, show significant increases in -

cardiovascular-respiratory fitness and
reductions in body weight and fat, In
contrast, activities that are intermittent
and low in energs} cost (below the intensi-
ty threshold), SLkCh as golf, bowling, and
moderate calisthenics, shot no improve-
ment. . \

What about weight lifting? We ofien
hear about how tired a person is wfter a
weight-training session. Also, the heart
rite after a weight-lraining session seems
10 be quite high. Farly studies testing the
effeet of weight training on -~ardiovas-
cutar-respiratory fitnels showed no signi-
ficant imrrn\'cmcnl.\Thcsc programs
often emphasized heavy weights with
long periods of rest between exercises,
Several studies have been conducted
recenity o evaltuate the effect of weight
training on acrobie capacity. In these ex-
perinments, men and women lifted moder-
ate weights approximately 50% to 60%
of maxinum) 1 to 15 times ¢n 8 to 12
evereises using two to three sets (general-
Iy referred to as ciregit weight training).
flie programs werg s continuous as pos-
sible with litte rest between exercises (15
10 30 seconds), The results wese consis:
tent. They showed large increases in
muscubar strength, buat little (3% to 5%)
or no change in aerobic capacity (figures
10 and 11 Therefore, weight training
is not recommended for improving
camlin\uwulur-rcspn;nur_\'.ﬁlnc\\.

It should be noted that the heart rate/

contoned
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oxygen cost ratio is different for arm and
leg work. For an cqual heart rate, the ox-
ygen cost-of arm work is about 68% of
that of leg work. Thus, the high heart,
rates in some weight-training activities
may be misleading rcg'lrdmg energy costy

Initial Level of Fitness

_ The initial level ol fitness is an impor-
tant consideration in starting an exereise
program, The threshold for impror 2ment
is lower with an unfit individual, What is
the trainability of an older person? Is a
person ever too old to get started? Age in
itself is not a delerrentt for participating
in endurance work. Several studies have
shown that middle-aged and o+d athletes
can perform at high levels of work in
their sixth, seventh, and cighth decades
of life. Other reports on athletes who ex-

ercise regularly shoy simifar results. The

difference in beginnlng exercise programs
for older individuads is that their initial
level of fitness is k[wcr. and the quantity
and quality of tvork that they can
toleratz is less. This means that the initial

7

10

work loads (inl‘el\sily) shoulqi bemoderate
and the rate of' progressioh slower for
older participants. To look at the
trainability factor, we studied a group of
men 49 1o 65 years of age apd found that
theit acrobic capacity intproved 17%
after 20 weeks of training. Other work
conducted in gerontology centers has
supported this ¢onclusion. For every
decade of uge after 30; it takes about
40% lofiger for participants to progress
in their training programs. That is, their
adaptation to training, is slower. For ex-
ample, if one is qu‘vcd in a walk/jog
program and the distance ran progresses
every two weeks for’ men 30 to 39 years
of age, the inlcrval/" for progression may
increasc to cvery /three weeks for par-
ticipants 40 to 49 gears of age, and every
four weeks for p:(ruumnls 50 to 59 years
of age.

Does physical fitness automatically
decrease with age? There appears to be a
decrement in physical fitness due to the
aging process; however, if one stays
physically active, the slope of decline

vonnnued
1

“For every decade of

age after 30, it
takes about 40%
longer to progress.,

_ Befcre training
- After italning

27

n=7

T Middie-aged contiols 1 I I

Middle-aged runners

Y[-unq weight frainers J

*Standard drror of the mean

2
Figure 10. E(fects of runming
and circui! weight training

on maximumpxygen uptake

\
\

Young runners

Young ronlro's

Flgute 11. Eftects of running (and

moderale cchsthenics exercises) and

circurt weight training ~n one
tepetition bench press sttength
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may be less. In fact, recent evidence has
shown that pver a ten-year period when
middle-aged men continued their train.
ing, they showed no decrement in aerobic
_capacity and body composition.' The
. men were 45 years old at the beginning of
this study and continued to train approx-
imately 60 minutes three days per week.

Summary _

Researgh findings have shown that im-
_ provement in cardiovascular-respiratory
" fitness and reduction in body weight and
fat is dependent on intensity, duration,
and frequency of training. Intensity and
duration of training were found to be in-
terrelated, with the total calories expend-
ed during a workout being an important
factor. Although there appears to be a
minimal threshold level for improving
cardiovascular-respiratory fitness (60%
of maximum), programs of 1S to .60
minutes of continuous activity performed

three to five days per week generally

.showed significant improvements in

aerobic capacity and body composition.
Age was not a deterrent to ititiating or
continuing an exercise program, but it is
recommended that older participants
and/or those with low initial levels of
fitness begin their programs at a low-in-
tensity level and progress at a slower
rate. @ :

This information is based-on a book entitled
Health and Fitness Through Physical Activity

by M. L. Pollock, J. Wilmore, and S. M.

Fox. John Wiley and Sons, Inc, New York,

(In press), : ‘

A supplemental rcading list is available upon
request from THE PHYSICIAN AND SPORTS-
MEDICINE.
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Fea hing Physicat-Friness Concepts
1in Pablic Schools
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Most physical educators wonld agree that a major aim ot their profession

is Lo promote physical titoness. However, in the typical pnblic=school physical~
cdication program, students receive a very restricted exposnve to physical fit-
ness. Commonly Uhe student's experience.with physical fitness as limited to
participation in a tew fitness actavities and undergoing a physical-fitness
test.  In recent years some programs have adopled cnrricula through which stu-
dents are systematically expused to a broad range of titetime fitness activilies.
But, tragically, 2t as only the rarest of physical-cducation programs that
ensnres that its students develop a thovough knowledge and understanding ot

the cancepts related to phiysical litness.  The purpose of this paper is to

draw atteation to this deticiency and to suggest how il could be corrected.

The recenl upsurge ol interest in physical fitness among adults could
be interpreted as a major success for the physical-education profession.
Certainly tt % true that physical ceducators have helped to inttiate and pro-
mote the current bitness movement.  However, certain gspects of this movement
drawv attention lo 4 weakness of traditional physical education, i.e., the tail-
ure Lo educate students, in o cognitive sense, regarding physical Titness.
Mamrfestations of tlns failure abounds  the itness mark-tplace is (illed with
bogus exercise gadgets and machines; bookstlore shelves are crammed with phony
wetght = loss manuals; and "higure satons”™ sell costly memberships Lo persons
who are promised that the “pounds will just melt uwuy.“ Fven among persons who
seleclt appropriate torms of exercise, o collective Lack of knowledge scems
apparent. 1o response, mi!hions of adults have songht titness tnlormation
through the print media, and, as o result, puhllmJllnn of exercise books has
become 4 growth industiy. : ’

.

Tuese observations shonld he of concern to the phys-cal-education pro-
[esston tor Lhey proopt the obvious question:  why did not the adull popula=
tion acquire Lhe titness knowledge it needs in school” AL the sopertficial
level the answer to this question is cqually clear:s  ntormatvon regarding
physical fitness has not been taught by physical adncators or anyone else
in the pubtic schools. The solution to the problem would seem to be strarght-
Torward:  let us begin Lo incorporate anto our currienla cognitive materal
related Lo taulness, .

Anatvsis of the Problem

AU this pont oue s tempted te faunch immediate Iy ante o series of specoy-
hie recommendations.  These will come.  Bat, betore atlacking o problem, 1t s
wise Lo try to understand 1t as fully as possible. Thos we should ask ourselves
why 1t as that, during all ol these vears, we have essentially overlooked the
cognilive domain 1n phystcal education, | feel that there are several explana-

Lions.  Eprst, 1o general, we have not percerved ourselves as having any respop-
sibility?in the coguitive arca.  We have seen ourselves as activity spedralists
0h
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and have not felt compedfTed to "compete™ with other school programs for a space
in the cognitive domairf.  Also, many ot us may have doubted our own mastery of
physical=fitness 1nforflation and therefory have willingly assigned il to
the bottom of the currfeular priority list. Certainly we must recognize
that there has been nollaccountability whatsoever regarding the cognitive
aspect of physical education. No principals, superintendents, or coordina-
tors have been pushing us to teach [ilness conceptls, nor have we hect eval-
uated.on our effectiveness as facilitators at-cognilive learning. Aad,
finally, professional preparation programs shonbd be indicted tor their
narroy and exclusive focus on the teaching of molor skills. College programs
have ‘not taught physical-cducation majors how to Leach concepts or how to
tncorporate cognilive material sate the physnval-vducaliun currrculum.
curriculum -
| 4
1{ we are Lo begin dealing with ¥iluess concepts in our physical-
education programs, Lhe tirst step is to decide what we dare going to teach.
Thal is. we must construct ¢ curricuam, ‘Table | opresents the ontline of
suggesled curricntom.  The concepls vary somewhal in difficdley ot mastery,
However, mosl .can be rntrodoced at Lhe elementary-school level, expanded upon
sinn the miadte school, and dealt with in detarl in the secordary school. The
ontline tn Table 1 oas oot qutended Lo be sbl=encompassing.  On Lthe contrary,
iU lists only the lopres thes author teels are Lhe most critical.
Table 1. oulbine of suggested curriailam on physical=filness concepls,
[. Detroning Physical Filness .
A, Fitness componeils = identity and ddetine e h
B. Health=related falness components v
C. Motor titness (athletic) components
(1. Cardiorespiratory Endurance
. ~ Ao befimtions
B, Benetils
1. Coronary heart=discase.risk
2. Everyday fude = physocal working capacaty o viger., dise of
leisnre Lime
¢, Evalualon
1. Field tests - E2=minule van, mile rup
2. Stress Lesling
. Methods of Improvement
1. tdentidication of aerobie acbavilies = jog sWim, cyt le
2. Freguency, antensity, duralion ol exerorse
b Hedart=rate, mobiloring of exercise antensily
4 Cooper’s TAcerobies” syslem
(11, Body Composilicn
. A, Evaltualtion = skintolds
B, Health factors related Ueoobestly
. Calere balance
) D.  weaghl=losg programs
1. Rote of diel
g, Role of excerciase
b, Werght-loss mvUhs
Hty
*7 : v
Q H 4
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E. Consumer Coplcs _

A 1.. Fad diets
o 2. Spot raduction
o 5 3. "Long-haul approach" vs. rapid loss
IV Flexibility Sk '
N A. Health factors - Téw-back pain
B. Evaluation o .
). Sit-and-reach - .
. 2. Kraus-Weber Battery
_— C. Methods of lmprovement
(u- ; 1. Static stretching techniques
e 2, Gymoastiv, dance activities

.

V. Muscular Slrengig4gggAggduran(e
A. "Role in overall fitness and in athleti¢ performance
- B. Health benefits of ahdominal strength - low-back pain
C. Evaluation
1. Bent knee sit-ups, bar dips, flexbd arm hang, pull-ups
2. One repetition maximmm - hgnch press '

3. Handgrip ° . ' :
D, Methods of fwprovement ° : . o
. Calisthenics . :
7 2. Resistance training - isotonic, isomelric, isokinetit ‘

Iggfh[ug Methods !

The successtul implementation ol a carriculum depends on the creat{on
“"and ‘mastery of appropriate teaching strategies. In the present context this
represents o signilicant hurdle because physical educators often are unaccus- \
Lomed to teaching cognilive material. Also, we must le(ugnlde that the gym=
nasium, 4% a physical setting, is not particularly well adap®d for tradl-
tional "classroom teaching techniques” (e.g., lecturing, reading, workbouks,
ete.). o oaddition, students come Lo the physival*vdnvatiun class expectiug
action, not talk. These factors snggest that innovative Leaching methods must
be uged, To be sure, specific methods must be created by the individual tea=
cher Lo snit his or her personality and particular teaching situation, How=
ever, Lhe tollowing "Tips for Teaching Physical-Fitness Concepts™ are presented
‘Jor consideration,  1U is hoped that these suggestions will start the reader's
credtive jurces Howing.
? Tips tor Tudrhjng Physical=Fitness Concepls
1. Teach the concepl throngh aclivily,  Whenever possible build coguit ive ’
matersal anto the aclivily selting.  This can be done by using role
plaving, learning centers, and stop actions,  There is no snbstilute
for the alert Leacher's seiznee ol Lhe "teachable moment " &

J. Keep lectorig Lo g minimum.  Students veacl negatyvely Lo the Tecture
method in physical edacation.  Leclure only when absolitely necessary
and only when vour stidents are most Tikely Lo be calm and allentive
fusual iy alter a period ol vigoyous aclavity),
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Uge audivvisual aids. Films, slide-tape cets, filmstrips, video \
Lapes, and posters arve avaislable aml can be used advantageously in

the physical-edugation setting. Check with your local health depart-

ment, Heart Association, and Lung Association.

Develop a_physical education_library. A corner of your gym, locker
rosm, or oflice could be set aside for a veading avea. This "library"
can be stocked with appropriate nonfiction and fiction materials,

Check with your school libvarian on materials that may already be avall-
able to you,

~ ® s . .

Cooperate With scicnce and health-education teachers. You way be able
to coordinate certain aspects of your curriculumn witl the curricuium
of other subject matters. Physical education can serve as the lab for

gertain Lopic areas in hiology and health education.

Require or enconrage homework or_out-of-class projects. Who said
that ¢lassroom teachers have a monopoly on:lerm papers, required
reading, aud hook reports? Also, how about giving credit to
students who design.and execute a hehavior,modification project.

Use fitness testing as a cognitive cxperience. When administering, a
physical-titness test, lake the opportunity to tell students why %hoy
are -being Lested, what the results mean, how the results will be used,
and how the stulents can improve their performance.

Apply fitness concepts properly in your teaching. Be sure that the
[itness activities you prescribe in class are in concert with the
fitness coucepts you want the students to master. That is, be sure
that the students' practical experiences in class reinforce the proper
concepts,

.~

Don’t oyerlook the "how to‘s" for popular Titness activities. Jhere

is something to learn about jogguug (and other Titness activities) -
dontt assume that everyone knows liow to jog, swim, or cycle for fitness.

l’Ln;;;jpng-fgugv,"prngressiyv4(urpan|mL It you systemaically
plan for the incorporation of cognitive material into your curriculum,
a large amount of intormation cat be dissemina ed using only 3-4 min=
ntes per individual class period. ‘ -

Note: 3 min. X 2 classes X 60 weeks X 10 years = 2,400 min. ™
class week year . {40 hours)




T‘ : - Con¢lusions

. oy t .

o : } ’
- ?ﬂ-éummarize, it seems ‘cledr that traditfonal physical education has -
overlboked the cognitive domain., The result is that students have graduated -
omuour: public schools essentially uneducated regarding the concept of physi-
1 fitness. The solution to this problem lies. in the implementation of
pbysicél-eduCation"cur?icula that recognize the cognitive domain as coequal
ith the affective and psychomotor components of education. At pereseat,

h programs .ave heing successfully instituted by a smattering of indivi-
dual teachers who cecognize the importance of cognition in physical-education
‘4nd who are stimulated by the challepge to create a unique’ teaching method.
gt is hoped that the number of such teachers will increase rapidly enough to
ensure that the next generation that passes iato adulthood will do so having
bsen, in.a comprehensive sense, physically educated, N .

. v Ll «

~
-

Note: A\video‘tape entitled "Methods for Jleaching Fitness Concepts” is
) available through tRe AAHPER/NASPE Media Resougce Center; This
tape shows physical¥educators in the actual practice of teaching ..
physicdl-Titness concepts to students at the elementary, middle, «
" gecondary, and college levels. A copy of this tape may be obtained
by sending a blank tape (3/4 in., 60-min. cassette) to the ®1lowing
address: : : e N '

Y

AAHPER/NASPE Media Resource Center s
College of Health and Physical Education .
University of South Carolina

Columbia, SC 29208
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Filnbsb Teating,in Lhe Schools:
Revision vt the AAHPER Youlli Fitness Test

By Sharon A. Plowman, Ph.D. §
Northern Illinois University 3

. and ( .
larold B. Falls, Ph.D. -
Suinthwest Missouri State University ) Coel
Phe ability Lo move well 1o mmerons situations is one ob the important ¢ ;
objectives ol physical education,  Much time and effort are spent in altempting i

to help persons, especially children and youth, learn how Lo successtul ly engage
in work, play, aund fundamental types of movemeut requiring nmerous specifice
skills. 1t was the apparent inferior ability of American youth to pass minimal
Fitness tests thal caused. concern dhout the "fitness”™ of Americau youth in the
1950" s il 1960° . N

White the concern tor physical performance of children amd youlh has con-
Cinned, there os increasing awareness that a fitness erisis ol near=tpidemic
jrroportrons exints in much of onr world, including the U.5.A. Snctt maladies as
adsity, woronay hieart discase, and low-back pain have become the nopm rather -
Wian thes exception o the adult popul.ion.  Phese health problems or their
|n"(-uurm-r.s".nv toand i alarming percentages at carly ages, o
s, ° ’ . *
y Contern over the lack ot physical titness au f\uu-;nr.m youth in Lthe "modern
era® probably began with the research pubbicateogs of s Kranus and his associ=
aleg o which American obn Ldéen compared poorly with European children it Lests
of sl musoulat frtness,  Alerted I:y these data, Presiudent Dwight D, l-li.s(flllldwer -

Following this conlerence, the American AMbiance tor Health, Physicale Edugation,
aned Reereatian (AARPER)  sponsored o national meelbing on physidal fitness 1n
September 1956 to determine how Lo prove Che tevel ot physical Titness among
American youlth, O amportant tesull of this meeting was Lo set i motion Lhe
AAHPER Youtle Fitness Priojedt, an attempt to snevey and envonrage improvement in
the titness of 1S, bovs and gorls, -

A ‘lulillllilll'l' b AMIPER Kescarch Connci b members was charged with developing
testp Lo be used e the natronal survey ol brluesy. This Lask began by Tirst
pdentitying the kods ot abilities physical edocatyrs sought to develop,  The
Losl was extensive and ancladed babanee, tlexabilty, agtlity, stalic strength,
dy mic strength, explusive poser, speed, endurance, eto. Ihe development of o
Lest hattery to measure ol of these variables was decmed administratively
SmpracCecals The crrteria used by the conmittee to select the Tinal seven test

tlems were that each 1 lem:

(1) vould be reavonably Lasadrar,
(2) woubd requmive itUle or no equapment
(3) coubd be administered Lo boys ad gaels, .
(a) tnulgl be pivea Lo Lhe enbire age cange ol prades H=1y2,
1) would measnee o comporent ol Titness dof feeer U teom the other atems,

J“‘l
() v bl uitlow self=testing by Lhe stadeat,

L4
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;. Bach individual test ftem was viewed as an indicator of g particular strength
of weakness with little interest in a total test score. Thus pull-ups weie
deemed to measutre arm and’ shoulder girvdle strength; sit-ups, efficiency of the
dbdomtnal and hip {lexor muscled; shuttle run, speed and agility; standing broad
mp, axplosive muscle power of the knee and hip extensors; the,SO-yzid dash,
speed; and the 600-ydrd vun/walk, cardiovascular efficiency. The softball throw
for distance was the single exception. According to Paul Hunsicker, some members
the committee were reluctant to publish a test battery of fitness items onky:
oF fear that-the public would comclude that physical edutation programs were e
esigned only to *improve fitness. -The softball throw was included in the original.
pattery as an indication that sport skills were part of physical education,

~

The original test battery was completed ib February.1957, and a survey was
launched the following aytumn to determine the fitness of boys and girls grades
.'5=12 in the U.S. public $chools. Thus the AAHPER Youth Fitness Test became the
. first such instrument ever Lo be developed-by the physical education profession
for which pational norms were established.

T . 4

N Between 1958 and 1975 several changes were made in the test battery. - The

L. flexed armvhang was substituted.for the modified pull-ups for girls; the softhall

. throw for distance was deleted, and the sit-up was changed from an extended khee
sit-up with a maximun number of 100 for boys and 50 for girls, to a 1-minute

sit-up with the knees flexed. 1In. 1976, optional distance runs of 9 minutes or 1

mile for ages 10-12 and 12 minutes or 1.5 miles for age 13 dnd over were included

. for use in assessment of cardiovascular endurance. : ' ‘

: [ L. f
o National surveys were conducted with the test items in 1958, 1965, and1975 -
to assess the then-current statys of youth fitpess, determine if improvements
" had occurred (1965, 1975), and make comparisons with similar groups of youth in
other countries. ‘ ¢ o,

The test and:lhe goals it has represented have on the whole been well
received over the years,, The test has performed a valuable service in emphasiz~
_ing the importance of physical Fitneds for all childrdn and has provided an:
fticentive for iMprovement in physical education programs throughout the country,
' |n addition, its use has helped to fashiqn a strong link between the AAHPER and
- the President's Council on Physical Fitness and Sports (PCPFS). The PCPFS early
_on adopted and endorsed.the use of the test, and it has ‘continued to do s6 *
throughout the eunsuing years. It -is estimated that some 20,000,000 school
children per year are currently tested with the instrument. A large proportion
of these children participate in the PCPFS fitness award program. :

Owing to the tremendous explosion of knowlefige aboul physiological function~

“ing during exercise that has occurred in Lhe past 15. years, nagging doubts
regarding the appropriateness and validity of certain of the test items hegan to
surfice. Agitation tu systematically review and revise the Lest became increas<
fogly vocal. Finally, in May 1975, a joint ‘AAHPER committee for Lhis purpose

was appointed.- The committeesrepresented the Physical Fitnesg, Research, and
Measurement and Evaluation Councils of the Association for Regearch, Adminig=
tration, and Professional Councils and Societies (ARAPCS) of AAHPER. Members of ¢
the committee were B. Don Franks, University of Tennessec, Knoxvilleg Frank 1.
Katch, Universily ot Massachusells, Amherst; Victor i. Katch, University of
Michigan, Aun Arbor; Sharon Ann Plowman, Northern Illinois University, DeKalb;
and Margaret J. Safrit, lniversity of Wisconsly, Hadison. Androw §. Jackson,

ve
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ﬂniversity of Houston, Houston, Tex., chaired tie committeg. Raymond A. Ciszek

~of ARAFCS attended all meetings and Ash Hayes from the, President's Council on
Physical Fitness aud Sports attended several. Feedback {rom other professionals
was solicited through AAHPER UPDATE and a national ,convention program, as the
commit tee worked.,

Rationale tor Revision of the AAHPER Test. The charge was to study the problem
and to prepare 3 position paper that wauld provide sound theory for the possible
revision of the AAHRPER Vouth Fitness Test. The position taken was intended to
reflect the best scientific rescarch and empirvical evidence velative to ‘physical
fitness measurement presently available.

To begin, the committee considered five items:
{1) the rativnale for test tevision,
(2} an opevotional definition of physical {itness, : .
(1) decision-making on the basis of test resulls, :
(4) items Lhat could be used to wmeasure physical fitness, and
(5) the teasability of using norm-refercuced and criterion-referenced
standards tor defined groups.

fhe committee unanimously agreed that the test should be revised and after - .
Jeaglhy reading, writiug, and debate came strongly to helieve that now was the ’
time to clearly difterentiate physical fitness velated to functional health from
pivsicat performance refated primarily to asthletic ability. [t was toward this
goal that all further work was directed, :

Fhysical fitness was considered a multifaceted continuum which measured the
quality ol lwalth ranging from death and diseases that severely limit activity
) to the optimal functional abilities of various physical aspects of life. Since
physical titness can be operationally defined by the particular tests used for,
1ts evaluation, specific criteria were necessary for choosing tests. Thus the
committee recommended that a physical [itness test shonld: . . .

(1) measure an area that extends from severely limited dysfunction to high

. levels of lunctional capacity, ' .
(2) measure capacities that can be improved with appropriate physical .
actavity, and ot .
(3) accurately reflect a person's physical Titness status as well as
' changes in functional capacity by corvesponding test scores and changes
L]

1n these.

Ihese (riteria should not be inte.preted to mean that health and physical ..
Litness are being cquated, for cach is both mere and less than the other, but
that they are related in a manner that is ipportant to the life of each person,

The areas that were identified as being of national concern in relation to
dynamic {unctional health are: '
L1
(1) cardiorespiratory ftunction,
(2) body composition, and
(3} abdomingal and low=back musculoskeletal function.
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- These three avegs exhiblt vaviations'in capacity along the established. =
wtgnuum.  Studies have indicoted that they can be affected by physieal condi=""
ing.  Sufficien} data exist to suggr.. thag vegular physical activity can
giiprove cardiorespiratory function and body composition. There are limited data
And opinions that musculoskeletal dysfunction in the abdominal and lowébﬂc '
ggion s gelated ‘to 1oWeEgck pain and tension. Clinital evidence indicates™
that lowshgok pain and-teksion can be decreased by regular.activity.
° The logic and reasoning behind thesp statements are presented poriefly as
1lows. ‘Bibljographical information is available upon request. !
~_ Cardiorespiratory function. Cardiorespiratory function is extremely covplie /
vated and Involves a multitude of steps froim the delivery of oxygen by the / :
respiratqry system to its use on the cellular level. Within the genctic an
anatonijcal limitations of each person, it has been proposed that improvemeyts in
' functioning of these factors Are positively related to (1) endurance~ ype
physickl activity and (2) functional health, primarily a lovering of suscepti=
yility to coronary artery disease. :

The importance of this ‘is obvious if one remembers that cardiovasfular
diseasc has reached near-epidemic proportions ‘in this and many other dountries.
Coronary heart disease is our major killer, and many survivors are t9 n limited
in-activity. o A ' .

.

-
¢

Obviougly no one test can reflect all the components of cardiorespiratory

function in all types of situations. It is also obvious that a battery of '

“highly technical and time-consuming tests is not practical for the typical

.. .school situation. Thevrefore, relying on the fact that endurance running does

- raflect some undefined combination of compnnents of cardiorespiratory function

' 3% yell as gevetics, tody. structure, end running ability, and that it cah be

L Yuickly handled for Jarge groups, it was felt justifiable to continue its use in

' testing. . The 1-mile or 9-minute runs appear most feasible because they reflect

. some component’s of cardiorespiratorv functidn, are related to maximal oxygen
consymption, and are statistically supported as' representing the variance ad-
counted for by longer endurance runs. o .~

, Body composition. The major concern with body composition is obesity-=an
excessive enlargement of the body's total fat tissue. The upper limit of norimalcy
with regard Lo ~desirable" levels of Body fat are below 19 percent for males and
below 25 percent fot females. Desirable in this coutext refers to a value of
‘fatuess that is compatible with functional health status. Beyond this level
there is complete saturation of adipose cells with Lipids and further cellular
proliferation leading to a larger bady size.

Although it is not possible to state positively that obesity is detrimentfal
26 health, it seems to coexist with four types o¥ hg.ards to health:

(1) disturbance of normal functions of the body--a reduced pulmonsry
capacity, acceleraled wear and deterioration of joints, decreased
flexibility, pancreatic dysfunction, and carbohydrate intolerance
(diabetes), t :
increased risk of developing certain disease¢s, .
detrimental effrcts on established di-~ases«~diabetes, hyperteu.tca,
heart, cerebral vasculur, and gall vladder, and
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v

AN




(4) adverse psychological effects (éuffering from prejudice and discrimi-
_ nation). ) : v ) :
B} . R ’ . » .
As with the cardiovascular disease problem, ohesity has reached ‘epidemic
proportions in the United States. A conservative estimate is that 30-40 percent

of the’ adult:American pdpulation is overfat. - e
. Y ’ .
Ideally, body composition (percent fat) is determined by hydrostatic weighing, _
but ‘this is a complicated, time-consuming.tysk impractical for the masses in a :
school situation. Skinfolds, circumferences, and diameter measures can be used
to estimate body fat. Unfortunately, these techniylies are population specific
and the committee could find no*¥tudies in which equations to predict.percent
fat were develioped using anthropometric measurements for school-age” children.
Therefore, it fwas recommended that a nationwide study be conducted to do Just
this and that/ the results be used as part of the physical fitness battery.

- yusculogkeletal function. The maintenance oi minjmal levels of trunk and
hip strength/endurdnce and flexibility is believed to be important in the preven-
N tion and alleviation of low=back pain and tension. While there is little hard
research infthis area, clinical evidence and many physical fitness proponents,
physical Lyerapists, and orthopedic surgeons link the high incidence of low-back

problems with a corresponding lackW§f exercise. The general logic is that weak
muscles that are e€asily fatigued amr¥or strained cannot support the spine in i
proper alfgnment. W abdominals, in particular, allow the pelvis to tilt
forward chusing yp”®ncurrent and abnormal arch in the lower back. Shortened;
inflexiblle muscfes result in decreased mobility and increased possibilities of
straih, gpasm, fand pain. When tense muscles shorten, lose elasticity; and are

by ladk of exercise, the "low-back syndrome” follows. .

f Lhe magnitude of this problem range from approximately 16
pulation who have suffered the classical low-back paifi syndrome
to soméwhere vloder to 80 pdrcent who have had "simple," but significant, back=
ache. | Low-back 1Mj may well account for more lost man-hours than any\g}her

. occupitionat injury.

.

. . While many different tegfs for s.rength/endurance and flexibility could be
used{ the. conmittee was not convinced of the validity and feasibility of any
suchitest. The timed hent-knee sit-up was deemed marginally acceptabl This
test, when the sit-up is executed properly, concentrates on abdominal stragagth/
endurance‘and only minghally on back and hip flexibility. ..

\]

Motor performance items. The present AAHPER Youth Fitnesg Test Battery
includes additional tesls of speed, agility, and power. Such tests measure
task-specitic aspects of motor performance rather than ph]Eical fitness as
defined above. Since concepts are often developed and confmunicated st hrough

. - lgsting, the committee strongly recommended that motor performance jtems not be .
included in o physical fitness battery. Positive health, defined as physical .-
fitness, is important throughout one's life. Conversely, the value, of task= 4;
specific motor traits varies at different times.

The commiltee recognized Lhe importance of athletic achievement to school=
age persons, as well as Lhe need for gselected abilities to handle the regular

physical education classes. In these cases, il is suggested that the teacher
use the basic physical fitness batlery that is related to posil ive health aﬁﬂf

”




in ad4ition, odminister those task-specific itotor performance ita@s.thht‘he or
she has identiffed as being important. The current AAHPER Youth Fitness Test
Battery is one saqucce for such tests. ' '

e e e e o e h e e

R Action. The 351ﬁ6165&ﬁ1t£eé75mfécomméh&ézzgﬁgrQéié;forwarded to the
Board of Governors of AAHP?R, and in late summ r 1977 an AAHPER Task Force on’ o

oS

.. was- charged with following up on the joint committer's recommendations and

- pevisihg[the Youth Fitness Test. Task Rorce members are SteVeIBla1r. University

. of South/Carolina; Margaret Safrit, University of Wisconsin; Michael Pollock,

" Mount Sihai Medical Center, Milwaukee; B. Don Franks, University of Tennessee; ‘
and Andrew S. Jackson, University of Houston:-"Harold B. Falls, Southwest Missouri
State Unjiversity, is the chairman, and Raymond A. Ciszek is the AAHPER liaison.

. . . \ \

T

‘ Thd Task Ferce held a meeting in Springfield, Mo., February 3-4, 1978, and
bégan working,on the charges assfgned to it. Members set several goals and
c1assifled these into impediate, short-tevm, and long-gange., Tmmediate goals

-~ gre thoge that the Task Force expects can be“accqmptish?d'wtthin”abvut“a“yearﬁ‘

Short-term goals are those estimated to take 1 to 3 years of work to accomplishy,
and loQg-term goals are those that will probahly require 3 to 10 years. It was

- fhe consensus of the Task Force members that the Youth Fitness Test should be
continually studied and updated- as’ necessary (e.g., when new, important informa-

R IR

. tion on physical fitness becomes available),

. -f 0

. - %
3 An immediate goal is to pursue revision c¢f the current Youth Fitness Manual
to reflect an emphasis on health-related fitness but, at the same time, to
retain a section on sppris-=related fitnes similar to the current test. Although
there is still somg question i1n regard to the absolure validity of some of the
o gsuggested health-related ijems, and their applicability to very young children
™ {s not completely known, it was agreed that there is sufficient regearch support
for moving ahead in this dipection.

Developing an enphasis on health-related fitness is a key concept in revision
of the youtl' fituess test, and this should be done as soon as possible. AAHPER
is slready lagging behind several of the individual states in this regard, The
current Youth Fitness Manual conveys a misconception in that {t does .ot emphasize
heslth-related fitness to any extent. Tt is also lacking in the fact that it
doeg\not ‘include sufficient material supporting the rationale for inclu#ion of
vhe various items, nor does it adequately cover the technical aspects of thelr
devélopment. The Manual also lacks a section an smggestions te the teacher for
making improvements among students who are shown Lo score less than desirable
levels on the various tests. . t

Short-lerm goals were defined Lo include, but not necessarily be limited
to, short finile research studies on re iability of test items, studies Lo
further validate certain ilems against existing criteria, validity studies on
allernate tests, and establishment of norms that currently do not exist Long«
range goals include continued studies on validity and reliability, studies to

. determine the spvcilrc‘relallonshigs of test items to pusitive health, inter=
vention studies Lo determine if improvemant of sprcific test items has a posi~
tive effect on health status, determination of health-reiated validity, con-

" tinued development of norms, including those for sub groups, and exemination of
sex differences in Lest perbprmnnte. from both cultural and physiological stand-
points.
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Fellowing Lho Springt’iel uaeting. s%&l meetings vere spohsoked durmg :
the AAUPER -Convention in Kanpas\City. Two these dealt specifically with the
\\stata of the aet in asseesmﬂ bf ‘body composition and cardiovascular fitness,
*VUTTUUS"YE‘éaﬁcﬁera'were {iviited\to ittend the meetings. T
Another meeting was hel ashington, D.C., May 24, 1976, at which plans
wera completed for a working confe snce to be held in Spripgfield, Mo,, at which
the preliminavy draft of the!new fitness marual would be developed. Several
other nationally vecognized ¢xpercs\in physical fitness asscssment were identi<
fied and invited to attend che conference. They are Charles 0. Dotson, University
of Maryland; L. Dennis Humphrey, Southwest Missouri State University; TLm Lohman,
University of I[llinois-Urbaud; RussellPate, University of Virginia, Charlottes=-
TR ville; Sharon Plowman. Nortn¢rn I1ligois University; and Glen Swengros, PCPFS, -
Washington, D.C.

R s e g e

. The working conference, origxnally schednled far early December 1978, but
. . postpaned.due Lo.weather conflitions, ‘was\ held January 7-9, 1979, Most of the
time at the neeting was spent in completing the exact items to be included in a
the new fitness manual; identifying norm Sources for each item, and establishing
criterion-referenced :tandards for the itdms. Fitness components identified and
discussed in the new manual lare cardiorespiratory function, body composition
(leanness/fatness), and musquloskeletal fudction in the low-bact and hamstring
, muscle areas of the body. Ypecific test itkms that ure being recommended . for
‘measurement of these compon¢nts are the l-mile or 9-minute run test with an
option of 1% m1leq or 12 mlzutes in the case\of older children, a sum of two
{ + skinfolds (triceps and substapular), a timed\flexed-knee sit-up, and a sit- ¢

| and- rench test. Normative ﬂata for the test jtems will come from:

. ! (1) the Texas Physncql Fitness Test,
o (2) the South Cérolida Fhysical Fitness
' : (3) the Manitoba Phybicai Fitness Test,
| (4) the National Health Examination Survey, and -
' (5) data yet to be dollect\l from various \locations throughout the United
States.

Criterion-referenced standards for the varidus items will be included fn
the new manual. For skiufolds, below the 25th percentile on the normg from the
National Health Examination Survey will be consid¢red critical obesity. This
corresponds roughly with one standard deviation bdlow.the mean and is an often<
used standard of obesity. For the sit-up and sit-and-reach tests, criterion=
referenced standards will represent tae 50th perceptile on the norms presented
with the test items. Further discussion of the cojterion-refrrenced standard
\ for the distance run tests will he conducted at a merting during the New Orlagns
3 national convention of AAHPER. : Gﬂ‘
|

Five sections for the new maoual have been outlined. They are: Introduc-
tion, Test Items, Guide¥ines for Development and Malntenance of Fitness, Tech=
nical Standards, and Appendices. A preliminary drafl of each section was devel-
oped durfng tue Springfield meeting, and thecé drafls were mailed after the
‘meeting Lo esch pergon in attendance. The Task For(f will meet again in New
Orleans to ga over the rvevised draft and to edil andi revise where necessary.

. |

liow to handle the current items in the Youth % {ness Test received much

conference discussion. A decision was finally reachdd to recommend to the

\
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AANPER governing board that the old tlems, except tor the sit-up, be pliaced in
dic appendix to the new manual so that they can be nsed by those Leachers who
stilb wish to use them. U was also recommended that the board appoint g new
Lask forve or committee Lo study the entire area ol motor pertormance testing
much . has been done with the physieal frtness testing. Tdentification of
stndents wito gre high or fow on vartons geuerval and specitte motor performanee
test atems as an tmpertant part of many physical edocation programs.  The AAHPER
and subgroups assoctated with measurement, [itness, amd research have 3 responsi=
rility to provide teachers with the most up-to-date anformetion and test items.
The Task Force as not convinced that the corrent items measure up. A new look
at the whole ared of motor peviormance testing is warranted to identity basic
componients based on fatest veseavch Pindings amd Lo sfevelop the best practical
test procedures tn o each case.

A tinal recommendation to the AAUPER board was Lo ehiminate thé award
system assoctated with the current vouth Ditness test ttems.  This os a further
gspect o the deemphasas of those ttems as the prime test of physigal titness in
our protession. It should be poted that most of the pevtormatce ditterences on
those stews e doe to hereditary diflerences and 1ol to environmental factors
sich as develapment o physical education programs.  1U does pol scem reasonab’le
Lo yave awards based pramarva by on heveditye Any totnre award progeams shontd he
based solely on the new test atems Fhee Task Foarce an cooperation with the
PUPEFS will wake recommendalions fater o vegard to Lhe torm those awards should
Lake.

Fhe new manal wilb ot be o Binal answer an vouth fitaess assessment, L
will merely retlect onr knewledge and expertise ot tas time.  Moch work will
rematin tn regard e the ectablishment of absolnte validity and relability tor
some of the ttems. o awdditron, normaetave data, both eviterion and norm=refer=-
eteedd, are lacking. the Fask Force wioll presumabiy continue o work on Lhese
proablems over the nest several vears and make apgradiog of the Yonth Filoess

TESL 0 conlinnnns, ongoigig process.
b

Sluron A Plownan as o pretessor an the Department of Physical Ldncation,
Northeon 'Thinas Unavecaty, Dekald, T, 60150 Harold B Falbls s prolessor
of Health and Phyaacal Edecatoon and Director, hnetocnergetios Laboratory,

Southwest *hssonri State tmiversity, Spoonghaeld, Moo 6580, s
Fhe deatt dor thrs artrebe was prepaved Febanary (o=100 19790 1L as based
on Lhe totlowing wonroes b Plosman, SO ad Ho Lo Padbs s UAAMHPER Youth

Fitness lest Revisien™; Jonrnal of Physyeal Eductoen and Recreation 49099
2224 FOTEC Oty Falle o Mo R, THestary of Youth batness Lestipg anmd Status of
Revision ot the Fest™ €3 procecdiogs of the jorat matronal aerobios and Okla-
homy AHPER comlerence o tulsa, Okba., Oceaber B840 197800 Ca) the antrodiucbron Lo
the prediminary destt ot the new AAHPER Phye coo b Prtness best Mannalby and ()
the AMIPER Youth Fatness bask boroe 1970 peport Goothe AMIPER Board of Governors,
Substantial portrons f the JOPER aiticbe have been reprinted by permssion ol

Lhe Muerc an Athoanee tor Heatth, Fhvarcas bdacatten, and Kecreation, '
- Q '
Q ' ot .
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Tesching Health=Related Fitness
in the Secondary Schoots

By Charles B. Corbin
. Kansas State Umiversily
(Correutly on sabbavical ‘eave at Pennsylvania State Universily)
L}

[

fhe Tovns ol Uhis coalerence as on derobic exes isv,  You have heard or
will hear from many different experls concerning the benelits of regular
aerobic exercise, Lhe Litest nformation concerning the best methods for
perfo mng aerolie exercise, and some al the probfems associated witli this
“orm vl eXerorse gyenartitubarky jogging, . highly popular actavity at the
present time. A conlerence encli as Uhis is highly appropriate inoa time ol so
much tnterest an health god fitness. A Gatlup poll (1977) sndicates that
twice as many Amerroan adonlis are now participating in recreatiotgl CROTCIRe
as were partropating in 9ol Manty, il not most, ol the activities in which
they patticipate are gerobic nonatare, This should be cncowraging news faor
educators tor the data saggest thal onr prograis may bhe eltective in promoling
the recent changes n belavior . However, g closer luok indicates that onr
progeams may iol he resporgable Tor the shitt am 4 ivily patlerds ol Amer-

teais,

(U weems Uhat the most etiective elforts Lo promote heatth=related physical
froness, tncinding eardiovasollay titness which as the most diredl hyproduct
ol werabre exercrse, ave coue Loom valside phvsical edacation rather than .
Lrom withsn,  White medicat dactors awl ponenalists are speacheading Lhe
movement with hooks on Uhe best=neller st oagl brst=selliug magazines, many
pliveteal educators are content Logeantpnne wilh therr "sports as usual™ programs.
As Georpe Sieehan recent Iy noled, “there g phvercal Pitness and CRCTC DN
hamdwayan goarng on e e conntivs unlortupately Uhe parade s jrass g phystcal
cehoalron by Ths s nal Lo suppest Lhat Lhe parpose ol phvstcat edutalion
v the secambary sctond s exclusavely physreal Ditness. ot gl as Lo suggesl
that phvsacal cducation ahionbds conn tle® wome s b roant changes ot is"lo

ptav o s Drcant vobe an Uhe Iutnre ol pubdbie erbicatren
- .

v \
bn thas pacteonbar paper the tocns o on Leachg the heatth=related
anpee s ol phvsrond Trlnes:., pame Ly, cardiovascabar brtnest nlrvneth, muﬂtu;
P enednrance, thesihrbnte, and body Tatpes:., Phere are several p®od peasony
why Lhese asporcls off Frtness should he emphaszed, Fyral, Lhey are mmportant

)
Becans e Uhone sl e e them ere fens ke ly Lo have ivpokinebre diseases
Uhan Lhosde whio ol nel possacses theme b s et beae [or the skill=velated
eapprels ol Drtiees Becane thee hea U henebrte of exercine ave g Teoweltd
Lt b red by ol poaper ot thas conference, Ui poad vl not be elaborated

tarthcer here.

VoA wecond o an bea cmplor o the Beatthe-tr bated aspecte, g opposed Lo
the ok ll= tated nnylnl'\ll Yot !nn|lkl\_ Lalance, coapiifiation, power,
peercten tame L e s b Hhat PbE peap ey poewanabbees ot ala bty coan
benet it tovan tespl or e e chesreseesd o peomote ther heabth=rel ibed comg
potient - O the other honed, thee o s A Lot to the eneant o nmpaovement

«
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possible for many people when it comes to skill-related Fitness. The principal

vo-lne—of—skiH-related-Htness-ts—improvemeot—tn spuan and—other sRITIS, It
may just be that many persons feel that there is a l;mlt to what can be gained
" from repeated exposure Lo programs thal focus on skifl-related fitness. Yet in
most schools emphasis is placed on skill-related filness. This is not to
suggest that sw:ll improvement is not important; indeed ‘it is. llowever, these
are not the cqly programs of importance to students in physical-education
classes. ' . .

. So, in addition to teaching sports and other motor skills, a need exists
for more emphasis on the health-related aspects of fitness in school programs.
As noted earlier, it is 1n activities designed Lo’ improve heaith-related P
fitness and in activities that do nol require great amounts of skill that
Americans have laken a great imfterest. ‘These are the lifetime activities that
we musl Leach about rather than talk aboul: As evxdonne, congider. the fact .
that 63 percent of Americans interviewerd conderning the value of Lheir physical

.- education experience 25 years alter their formal schooling felt that what they

- learned in P.E. class was ol little value later in life.! A recent Gallup
“poll on American education (1978) did not list physical education in the top
10 subjects rated for their usetulness in later life, Lhough extracurricular
activities inciuding sports, drama, and band were rated in the top group.
Apparently*the lack of importance associated with physical education has
resulted in deletion of physical education clasges in some secondary schools
acrogs the country as evidenced by the fact the National Association fot
Sports and Physical Fducation recently established a "Save Puysical Education
Task Furce' to help prevent snch erosion. : '

As reported at this confevence by Harold Falls, there -is evidence that we
are beginning to catch on. He reports that the latest revision of the AAHPER
Youth Fitness Test will include only health-related fitness items. Bul while
the testing of health-related fitness may be a’step'in the right direction,
testing it will be ot little value it we do not implement programs, designed to
teach for it. We st notego back to the old physical training of "PI" pro-
grams designed Lo torce improvement in fitness. That would do little move
than teach stadents how to hate physical activity and exercise, Fitness.is -

¢ dmportant, especialty health=related fitness, but sound educational programs
 must wconsist of more Lhan exercising and achieving fitness.
‘ [}

Some years ago | odeveloped a taxonomy of objectives that ranked these

objectives from low to high in importance (see Table 1).

Table 1-=A Taxonomy of Phvsical=I'ttness Objeclives?

. ¢

P Physical=Fitness Vecabulary .
g, Fxercising L
. 3. Achieving Fitness
4. Patterns ol Regular Exercrse ! ,
5. Ev  aating Physical Filness
, t. Fitness and Exercice Problem Solving?

v
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i All of these objectives are important! The point is that when lower-
*—-——————Urdvr-ﬂbj@@b+V&H—hﬂV?~h98n'mdér.uﬂrujah_LxuuuLmdQﬂﬁkm.leahQMldmhﬁ our _purpose
to help all people achieve all levels ot objectives including those of the
highest order.

. As seen in Table 1, exevcising and achieving fitness ase relalively'low-
order objectives. They ave important, bnt wé should not sacrifice higher-
order objectives in meeting these. 1 think specifically of the teacher who
runs mass calisthenics, and uses physical cxercises as punishment.  Students
may achieve Fitness in doing these things bul they also may choose not Lo :
exorcise later in life becanse of these experiences.. Further, as they do

exercise, students may lLearn Little abont why they are doing what Lhey are L
doing. They may “gel til" for the short term hut may learn little that will be

used over the long haul,

) n recent ybdFs'66T1bgb§m3ﬁﬂ“ﬁﬁTV6F§Tffﬁg“HJVe’1ﬂm1vaﬁtvd"ruursvs_cn1ﬂvd-
lecture~-lab or concepls approaches to physical education. For convenience,
they will be called concepts programs for the remainder of this paper. These
programs focus on the higher order physical fitness objeclives, Listed helow
are three hasic purposes ctaimed for these progrnms.“

WY =-One puipose is Lo help students fearn that health=retated fitness is
—————tmportant. Learning the why of physical Titness and exercise is
necess iry a8 parl of the process of jdarning to solve personal
exer-ise and firtness problems.

MWHAT--A second purpose is Lo help stndents tearn whal theirv [itness needs
are.  Evalnativg fitness is a ligher=order objective and sometliing
peaple must be ahle to do i they are Lo become effective problem

" solvers.

AHOw==The third purpese is Lo help students tearn how to exercise cors
* rectly, There 1s a correct way Lo exercise.  To learn the value of
spectf1e exercises 1s essential Lo deve loping patterns of regolar
exercise and 5nlvnng exercise problemes.

Concepts p.oograms have been nost successtnl al schools such as Kansas.
State Doiversity, Mercer County Comminly College, the University. of Taledo,

* Missouri Western Universioy, and Oral Reberts hiversily Lo pome but o few,
But why wait until college?  Are secomtary school students ot capable of
tearning higher order pbysical education objectives?  londeed they are! It s
my opinion that the what. why, and how of physical activity are hest taught in
onr punior and sentor high schools . the college programs are remedial and
pecessdary only until secondary schools have shown that they are effectively
hetping students meel higher=order objeclives.,

M peeady wmany punior aml semor high schools have imp lemented the concepls
) approach an thear curriculums.  Some unusual features of Lhe prograns insLituted
in the programs ot Lhese schouls are listed betow,  Many ol Uhese tealures
l‘('pl'(‘hl‘lll signfacant departores Lrom normal operaling |11‘u('('(lln‘('s nsed an
physteal education,

Actinally we mnst begin Laomeel these objectives in the elementary schools.
This rederence siply mesns Lhat even che bighest order objecaves tan be met
by Lhe students tooonr secondary schooels, ' !

80
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.kgc(ure or Class Dlhcnuslunu. In this type of course some class periods
OP-pamk—oﬁ—rertﬁTN"rfJS¥“pv Tods Tare devhled (o Teclures, class discussions,
films, or slide presentations desighed to teach the facts ahout fitness
am} exercise.

.Texthook., A texthook is used to snpplement the information given in
class concerning litness and exercise and to pruvide self-evaluation as
well as soample exercise program information. These materials present
fnformat ion Lthat can be used for o Lifetime.

Self-kv alualluns To help students hetter nnderstand their own fitness
needs much time is spent in the self-testing of health-related and skill-
related physical fitness. )

. amp le Exercise Plﬂ&ldmhA. Many _differcnlexsreiso--prograns- -are-tried
out, ncluding sach formal programs as aerobics and the West Point proglam,
~dntaormal programs sach as joggiog and rope jumping, and sports of atll
lyﬂ““

Experiments.  Students do experiments to help them discover information
abontl titness and exercise. Examples are experiments designed Lo help
students learn the correct way to exercise and experiments desigued Lo
focate personal thresholds of training.

Ditferent Grading. U as important that grading not be hased on low
arder fitness objectives sach as achieving fitness, 1f higher order
ohjectives are the voncern, current levels of Fitness based on personal
fitoness tests should not he the basis for grad:ng. For sugiestions on
‘grading refer to the following reference.’

Plannlng a Personal Fitness and Exercise Program. The culminating
activily for the concepts class is the dUVvInpmvnl and implementation of
an vxvrllsv and fittess program Lhat can be nsed " for a lifetine,
lelvlvnt Topizs. Some of the toplics of the conrse are gquite different
from those normaliv covered in a physical education clads. A sample trom
‘one secondary school concepts texthook is listed below:

Fitness tor ALl

Larts of Fitness

JThreshobd of Tratning
Cardiovascular Fitness
Strength

LMuscular Endurance
Jlexibilfty

Exercise and Fat Control
Jgxercise and Good Health
Skill Related Fitnpess

JLorrect Way to Exercise
Lhysical Activity tor a Lifetime
JFitness Through Sports
LPlanning Your Exercise Program
Attitudes Abont Fitness®

”»
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The _schoels. that have tried Lheggoncegts-type program at the high schoo
and junior high schoal:levels find there are at least three different organiza-
N tional structures that seem to work,well.3 Because each gchool has its own
unique needs, the best approach for a given school will vary. The organiza- ]
tional approaches and suggestions for each are listed below.3'% o ;

,+The Lnit or Modular Approach. This is the approach used jn most colleges.
It seems to be mos. effective in schools with students of relatively high:
achievement orientdtion. In this upproach a specific period of time is -
sel aside, 6 weeks, Y weeks, a semester, or a full year, exclusively for

a convepts unit or module.

)
.The lategrated Approach. This approach merely integrates the what, why,
and bow into the regular physical education program. On specific days :
. ' T condepts material” i Uhe “Torm of lecturey,” diseossionsy -filws; stidess
self-evaluations, experiments, and sample exercise programs_are used. On

other days material from the more typical skill-oriented program is
presented. Thas program seems Lo be quite effective for large schools
and those which have been more traditicnal in their arientation prior to
introducing the concepts approach. Oune highly successful integrated
program is that cf Topeka West High Schuel in Topekas, Kans.

The Mini Lecturd Approdch. This is o modified torm of the integrated
approach.  The essential difterence is thay at no time is a full class Te
period used for lecture or discussion. Rather, short segments of geveral
periods are used lLor mul fectures or short prescntations concerning
‘important cxercise and fitness topics. This approach scems most effec-
Live tn schools in which students ave lower in academic orientation than
in the typical school. . ®

T

As noted very early in this paper, the concepts approach to teaching !
higher order exercise and fitness objectives is nol meant as a substitute for
more Lraditianal skill-oriented programs. it is meant Lo complement and
supplement sound programs of lifetime sports. For those persons who implement ;

: the program there appear to be several important advantages.

JAccountability. In this age of cutbacks in spending, physical education
programs in many schools are under attack. Apparently this is partly
becanse many adults do not feel that physical education has much value
tor a lifetime. The concepls program offers physical educators the
oppurtunity to hecome acconntable for significant higher order ohjec-
tives. lodeod, it aifers physical educators the chance to lead the
oxercrse and fitness parade tather than allowing it to pass them by.
Coeducational lnstraction. The concepts approach is and should be
corducational. In Ihite peaple exercise col ‘reationally, and this is as
it shpuld be. The wel T=planned concepts ¢ lass more than meets the glide=
ginvs ot equal opportunity legislation such as Title IX. y

.
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- Thdocwtton for AT PEople. lhe concepts, program can easlly be adapted to
R meet the needs of all kinds of special people including the physically C s
. . handicapped. Perhags more importantly, it can meet the needs of those
i people whom Roberts® labels as having "learned helplessness.”" These
people feel that exercise, sports, and physical activity are not for
them. . They. say, "I1'm no good, P.E. is for the jocks, not for me." The
voncepts cobrse chn help all people learn that there is some form of
exercise for everybody. (lncidentally, one gudd reason for not grading
on fitness test scores is so as not to discourage those persons who
already feel oxelclse is not for them.)

The concepts approach to physical~education is not a cure for all of
physical education's problems nor xs it guaranteed to work in all situations.
" No program can be better than the people who teach, organize, and administer----—----
’, it. There is, however, evidence that this type of program that focuses on the
--health-velated aspects of fitness, can be an glifective program fnr helptng
Amo::ran youth learn to exercise and be fit for a lifetime.

ERIC | '
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- By Richard A. Peterson, Ph'D '
Director . e

- Hope College
Holland, Mich.

*Funded through a health-promotion/disease- preverition grant from the W. K. Kellogg
Foundation, Battle CreeKy Mich. g "

The Hope- Kgllog§ Health Dynamics Progrim. Hope 0011e§e'is a modast-size

‘ undergraduate liberal arts- college located in Holland, Mich., Characteristics -

that distinguish Hope College are its affiliation with thé Reformed Church in -

America and_a.dispeoportionate number of studeots of. Dutch ethnic background. ... ...

Hope enjoys a superb academic reputation, particularly in the sciences. Its . '

- -mission-is-to be influential in-the- development of the total person through a -
'liberal arts education within the context of the Christian fa1th.

Hope recognizes that ‘such a mission includes not only prov1d1ng the finest
possible education for the mind and a conducive atmosphere for the development
of the' spirit but also includes the best possible opportunities for the develop-
ment and care of .the physical self. Therefore, Hope College has always offered
abundant opportunities in physical education and athletics .

Recent trends in Ameru.fn culture 1nd1cate that 1nd1V1dual physical well-being

may not be taken for grantec The physical demands of modern life are $o mipimal

that a crisis of physical health would be unavoidable without nonessential °

physical activities.. Many persons believe that such a crisis of physical well-

. being would haye inevitable consequences on wental and spiritual health and

. would decrease society's availability of human resources. Current programs of
health and-physical education appear to have an oblilation to meet this challenge

in the most appropriate ways. B\\\\ )

In additign to the decrease of physical demands in modern [ife, rather
dramatic changes have occurred (1) An diet, where man seems more intent on
eating—for pleasure and social cpMformity than for health, (2) in emotional

" stresses and tensions, where f4st pace and aggressive ambition appear to over=
power perceived needs for rest and kelaxapion, and (3) in many other areas of
life~style, where following lines of léast resistance or the wish tq comply with
cultural convention have reduced health concerns to low priority, Programs
concerned with the health benefits of physical activity seein remiss if they do

* not address these other interrelated aspects of life-stylg.

¢

" The Hope—Kellogg Health Dynamics Program represents Hope College s response
to this need for innovative approaches to health and physical education. Those
in charge are convinced that a strong relationship exists between gife style~and
health, and they are committed to providing for the physical health and fitness
needs of the individual. The program combines, in a unique and innovative way,.
cerlain endeavors of the Physical Education Department, the College's Health
Clinic, the Food bervn(e, and the Office of Sgpdent Pevrsonnel Sérvices to pro-
vide a comprehensive program of heaith and physical education, health care, and
health promotion and advocacy. . N ,
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Early on, in lhe conceptual stages of program development, the challenge of
how best to fulfill this missjon hecame apparent. College, viewed as a stage of
- -~-tife, exhibits many intexesting, but often conflicting, characteristics, 1t
represents a time when young adults are learning, questioning, analyzing, and
making many decisions about their futures. ® Conversely it is often a time for .
indulging adolescent dreams about the.good life within an atmosphere of new ’
freedoms from restraint. It is often unpredictable which way the group psychol-
ogy will react to new approaches to old subjects.\ ’

: . | ° ~ .

This is particularly true when one of the major objectives of the new
approach is to affect actual health behaviors. College students have lived in
mainstream American culture for many years; habits, attitudes, values, and
priorities have largely settled in. Although the ‘'recommended life-style is not -

stious, willful effort would be required to adopt changes, to overcome the .
inertia of life-style by habit, and entrench new patterns of life that are
oriented at least obliquely to Lhose_most-commonly followed.

on the other hand, co'llege represents a period of flux in personal behavior
......~ for many. Persons experiment with life-styles that are perceived as chic and

atlractive according to”the "Madison Avenue' model.  Such images, and individuals'
. attempts torestablish their position within those images, often conflict with /
both their role as serious students and with guidelines for healthful living

patterns.

Thus a general pattern emerges that seems to hold more often than not
within our society. lndividusals learn and entrench a life-style as children, -
depart from that life-style briefly in young -adulthood, and then return gradu-
ally to roughly the same life-style that was learned while growing up, with
appropriate variations to. account for changes in society at large. During this
process, little thought is directed towards health and fitness and particularly
towards the role of life-style in these important life qualities.

All of this takes place within an atmosphere ot a societal“preoccupation
_ with matters of health. It would appear a logical paradox that so much stress
is placed on health information in our "culture yet only a small proportion of
the population follows life-styles that really promote health, wellness, and .
fitness.

One of the -first—steps that a program must_take if it is to be/effective in
influencing behavior patterns is to arouse the personal inlerest of the individual"
in his or her own health; to develop a conscious curious awareness so that
learning, analysis, and decision-making may take place in" a receptive environ-
ment. Certainly many educational strategies are recognized ‘as effective in
arousing interest. The challenge is to optimize the effectiveness of these
techniques while minimizing obstacles to interest arousal as well as minimizing
the generation of resistive interest. This was our intent when we began to
establish the detailed plans for the accomplishment of our purposes. - What
follows is a description of the salient features of the Health Dynamics Program

‘WlT{npe College. o

Initial Health Screen. Prior Lo arrival on campus, each student completes

an extensive questionnaire tovering health history, health habits,; self-image,
and corrent health status. Upon arrival, further information is .gathered about

86

ERIC

Aruitoxt provided by Eic:

“ radically or-nramatically"diffvrent-from~themcurreniweuLturaiwnefmwushil4—eo&~- s




heal@h and gignoss knowledgs, attitudes, values, and priovities. This
is reviewed by Health Clinic staff and Program personnel ‘for poténtial
“or cdoncerns, If ‘such problems surface; ‘the Program provides appropiiate
" %o. the ‘coneern, - Those who have no apparent problens proceed into the. basie‘

ffeshmpn year. experience‘ - R

In each case, caveful note is taken-of the information gathered. - Thosc who
_have no agparent groblems should not.feel that theTe is no interest in theif
‘situation. Health information gathered,  regardless of source, is summarized if
- several ways so that each stadent he% an expanding personal health profile that
may be added to and which forms the basi¥ for the development of a personal
heg}th action plan. Since no two profiles are¢ alike, nd two heal\h actidn plans
could be the same. In this:way 1ndivﬁdual1zatlon is ,chleved beNLin the o Procis

s Product., ', [ CD

e \ .

...’

N\

. staticilly weighed to determine body composition. Tests of pulmonary function,

Academic Component. One ofsthe components of the freshman experlen&b is
academic in nature. The basic concepts»of the relationchips among execeilse,
‘dist, fitness, and health are exploredg’ Such- knowledge ..ay be qbtained through
lectures, reading, media and/or other tobls typical of thi- atademic -approach.
Discussion is also encouraged through thé use of distussion questions. . Discus~
sion is uniquely able to provoke personal -thought involvem:nt. Thus this compon<
ent is expected to hoth inform arfd arouse-interest. .\ '

‘- ”» [N

Health information has. increased in a near1y°explosi*e'fashion in recent
years, .There are probably many*reasons foA this, bhut it seems likely that the
trend towardy™a more .individualistically oriented socie.y is stwongly invelvad.
Tn such an atmosphere, factual, accurate information is mixed with generous
proportions of myth, partial truth, conjectuke,_and opinion in such a way that
the individual exploring the milieu is often\confused and frustrated. The
intent of thc Health Dynamics academic componﬁnt is Lod} ot only provide a valid
overview of information but n}so fo provide the xnd;yf al with the necessary
analytic tools so that he mdy do his own litedatufe resolgnion ,

Assessment Comnonent A variety of assessments that have meaning for
health and fitness are conducted durjng the. freshman program, Testing is done
in the exercise biology laboratory. Each studdnt. is given a graded exercise
tolerance test on a bicycle or treadmill rgomet2r. Heart rate, blood pressure,
and energy output, level are monjtored thggughoup Each®student also is hydro=

ey

Lo e
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flexibility, strength, and power art also given in order to ohtain a fairly
comprehensive physiological fitness profile.

In addition to these laboratory tests, assessments of health~related behdvibrs
are made. Pevsons are. asked to record periodically behaviors such as diet,
. physical activitys'alcohol and tobacco use, stress perception, rest, and bouts,
of Lllness. When the biologic functions and behavior information are added iqto
the previously mentioned personal health profile, a composite emerges that /
{ncludes health history, current health and fitness status, health behaviors,
and health knowledge, attitudes, values,. and priorities. The profile is charac-
teristic of each person and when dealing with the profiles, an individual qpproach
seems most apptopriate. _

) » ' ]

. Advising Component. Such & profile, although interesting from a "this is
me" standpoint, is of little value unless made meaningful through some form of
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ﬂyv.gagigg‘wggkngssqs. The pteparation of such a document has saveral advantages.
"1t certairly improves the efficlledcy of the meeting; more gets done in Less

"~ to actualiz¢

_caives them as a positive experience, are iu accordance with the principles of . "o

Mpersonal health action plan."  This document 'summarizes the pefsorial heal

ligde sppyopria
_ ,ﬁuda_n-;;:;gf‘etzud;nﬁ to, _
spportunity &g kndy u ¥
- upper~division major students ap
W Duping the meeting, we share the mebaing
18 ~rith hitand explord the areas wherk changd might be: A
“Tha=gn-one coliponent such as this might. abt be possible everywhere,’.
ne of &he‘majér*stféngthsﬁyﬁ our program: , R

R . Vol . L, ) , R R :
-u. -Prpior to this meeting, each studént prepares a document that we label &' -~

ile-by pointing out areas of health strengths and weaknesses and also allows g
o8 o -to—v obce—feelings—-about -plans—for.reinforcing strs apnd accomino=«

timer~ It also has tromewdous value as a tool to focus oft one's physicall yelf.’
Additionally, it provides a framéwork for personal education to take plage about
healtly and fitness concepts. Thus, even if the person hasn't the inner rgsour'ces
his action plan, it has had value in accompplishing something signi=

im, . . . . ]

y v
.

ficart for

~ Physdcyl Activity Component. Bach student parLic}pétes ih physical Bcﬁivi¥ R
ties 'in acca;dance with the implications of his individual prokile and in accords -

ance with the particular goals and gbjectives he has expressed to us, The .
objectives of the physical activity are to provide activities ;strenuous enoigh
that a training effect takes place, are enjoyable enough- that /the student per=

fitness for health, and-arg effective in laying the foundation for a lifétime of
healthful exercise. Such goals certainly require ot only selecting the approp=
riate acti: ities, but also'the correct teaching ™ethods, philosophies, and

atptfudes. These, of course, qust be‘mji;ptf§gunderstood beforehand and adhered

- to. .

. . '__\\-

Thie components destribec ahove are effectively - handted within the contéxt
of college coursewofk” One of the more unusual features of the program, however,
{s what happens in the broader campus community. We don't believe that a true- .
impact will take place in students' lives unlegs a conducive atmosphere or
environment exists; the college must be with ;ﬁ in spirit and in action. Campus
personnel not directly involved in the program must provide modeling and vocal
support, fiot~just. to enhance the prégram but because they actually beligve in

what they are doing. Thus we direct efforts[to the campus at large. _

Y

§ on health is residence hall

One campus activity that impacts stronﬁ
ents dine on campus. We feel that

dinfing. More than 75 percent of Hope's stu
this should be a healthful experience and, to that end, we have developed working

velationships with the food service and the students. The food service provides
meals that codform to health nutrition guidelines, complete nutrient analysis ‘of
all items served, and a dietitian ‘consu'tant to answet quest lons and provide
basic nutrition information. {t also provides for the special needs of dieters,
vegetarians, and others for whom the basic diet is not appropriate. Student
copmittees are formed under the auspices of the Health Dynamics Progiam to
pdvise the food service, io-oliserve the eating habits of the students, and to
serve as a Link between the Program and the studentg. The Program provides
basic nutrition education so that students ate aware of health uutrition guﬁﬁeu

lines.
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The role of the college’s Health Service wn initial screening has already
been meationed. Theé 1ntegration of the program with the Heallh Service goes
beyond that, however, to a real partnership in caring for the health of liope -
students, Croas-veferrals are mmediate whenever appropriate and a (eam approach
ta both preventive and restoralive heallh care assures the student that his
health concerns are important. Even to physival setting, the integration al
Lheae wervices s apparent.  The Health Clinge, the Physical Therapy/Training
Room, and the Excicise Biology Laboratery apre all sitaated in the same complex
andl are ioterconnedted., )

One tntangible tactor that may not be left to chance is the attitude of the
campus communiby . Fostering a higher visibility of health and fitness related
converns on o campus-wide basis s principally a public relalions gnd communi=
Svattons “task.  The more stwdents aml taculty know about philosophies and intene
tious of the program as well Os the actual implementat ion strategieos, the nore
Ikely they will he to retaimn o supportive mind set.  Suth amenities as ndws-
letters, Litness testing amd consultation, and ready access to facilities go o
lung way toward entvenching postlive teelimgs about health and about the Program.

-

v

Concluston. We teel strongly that “Health Dyttumics” is an idea whose Uime
has come. " Medierne s moving towards more emphasis on prevealive approaches;
heatth education s focusing more energy oa the importance of life-style in
healths and physical education s 1nreasing its godeavors in bealth and fitness
related activities. Health dynamios vxists where these disciplines intersect,
lealth dyndmlls}nvdns dorng wemething personal, positive, and appropriale about
promoting vne's own health, wellness, aud Litness.  The program at Hope College
is designed o ol et 0 means tor sach promoton.

LU




The Aerobics Program at Oral Roberts University

By Paul Brynteson, D.P.E.
ttral Roberts Univevsity

4
Whet o physicdal-education program becohes a pact of a college or university
corriculum, it implies that the program has some resson for being, some purpose,
some goal, some objectives. Too often physicaleeducation programs have been
hazy in articulating those goals and purposes and when called upon to defend why
their program should be required as a part of the university curriculum, physical
educators have often been unable to do so. The evidence s that in 1968, 87

had dropped to a 74 percent requirement, and by 1977 the requirement had further
dropped to 97 pervent of the colleges and universities requiving physical educa=s
tion. N <

I believe a signiticant reason tor this trend has been the lack of direce

Lioh hy physical=education programs and people not understanding what physical
education ts all about.

Philosophy of Ucal Roberts University

ural Roberts Uiiversity has o required physical-educatfon program for three
reasons.  In the tirsi placg, 1t is couaistent with the philosophy of the Uni- ¢
versjly. The founding philosophy ol ORU is to przyi@g an education that seeks
to develop the whole person with equal emphasis off mind, spirit, and body. The
vollege catalog states that ORU wants its graduates to be mentally alert, spir=
itually alive, and physicaliy f1t. ORU seeks to develop a life-style in its
students conducive to the development of the whole person. President Oral
Roberts, tounder ol the University, has said that "ORU is-a life-style in which
an educat ton takes place.”

When we Lhink of the “educalion of the body" we think of the health and
phiysical [itness ol the body and the development’ of life-style patterns that
will enhance the health and physical titness of the body. The development of
the body i» not an end 1n and of 1tself; rather 1t is a means to an"end, It Is
through a healthy and physically fil body that the mind can function at its peak
aund the spirit can have fresdom to direct the whole person so as to be an effec
tive, funcliomung member of our society, :

As an amplémentation of that philosophy the Health, Physical Education, and
Lecreat ton Department <t ORU has the reaponsibility for implementing the physical
Filness gosls of the Untversity,  Therefore, o requirement in physical education
in totally vonsistent with the goals of the University. .

the second reason why ORU has o phusical education requiremet is for medi-
cal and health goals. The major health problem in the United States today -ls ,
cardtovascul o drooase.  Fittyelour percent of all deaths are fpom this disease$
id 1L cosls su v.oess of $20 bitlion a year. Research has identified the
varrous tactors that o» . rlated to this disense. Some of Lhese are!

90
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Factors we can't cogtrol such am sex, age, and haredlfy:‘
Factors for which we need medical assistance to control such ps hypers
tengton, diabetes, and hyperlipidemia.

king, obewity, diet, and physfcqé

avtivity, .
. It is becaune we knaw fhat we can control sume of the factors relating. Lo
Lhis debilitating diseane Lhat physical educdtion is required>at ORU. We Ifelleve
that the training recetved will enable our graduates to better control the

tactors celating to the disease, and Lhus reduce its incidence.

The third reason for the physical-education requirement at. Orgl Roberts
Univeraity 1§ a spiritual one. We believe the Bible teaches that men (s the
temple of God and that as Lhe temple of God we're Lo take care of our bodies
because the spirit ot God dwells within our budies (1 Corinthians 3:16+17 and .
b:19-20). Therefore, we are not to abuge our bodies. The goal of our physical«
wducat ton program (% to eduvate our students on how to take care of thelr bodies,

e .

Administration of ORU's Aerobics Program »
On the basis ot the philosophy just outlined and our knowledge about health
factors related to various diseases, the Health, Physical Education,. and Recrea=
Lion Department, together with the Human Performance Laboratory and the Student
flealth Services, has developed a health and physical=fitness program directed
Lowards voutrolling those factors we can control. The following charte Indicate
the wdmuistrative structure ot the ORU aerobics program as well as the re-
sponsibilities of the UPER Department, the Human Performance Laboratory, and the
Student Health Services as we work togetlier to direcl the aerobics program.

Q
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“ORGANIZATION OF THE ORU AKROBICS ‘PROGRAM *
A . : S o | s
S  PRESIDENT T
. . . . \
. ’ ) . . -
X . . - w
/ FROvest \ . B
. DRAN, SCHOOL - VICE-PROVOST
OF ARTS AND SCIENCES , , . FOR HEALTH AFPAIRS
. ke . )
* DEAN; '
| SCHOOL. OF
S o VICE-PRESIDENT FOR MEDICINE
S STUDENT HEALTH SERVICES ~ s
. CHAIRMAN, HPER | ‘
. ' E DIRECTOR, HUMAN-
, - , o PERFORMANCE LABORATORY
Respensibilities: ' | ) —

HPER Department: To provide the Aerobics Ins.ructional and Activity PtOgram

Student Heolth Service: To medically cleat all students ond faculty” for
exerclse and make modifications in requirements. for persons needing’
.adaptations. These may bg temporary or permanent.

Humnn Performahce Lnggggpogx Provide support services to the HPER Departs
mqnt “and the Student Health Services in terms of administering resting
ECG's, hlood pressures, graded exercise ECG tests, anthropométfxc4tests,

and blood analysis.
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cooLe "ORGANIZATION OF THE
" HEALTH, PHYSICAL: EDUCATION, AND RECREATION DEPARTMENT. - It

- :' ) . Edugation qua?tméﬁﬁ

v 7

o # 7 . » Student Health Servige.

' ' o

Chairman HPER % ::’: = = = = Human Performance Lab -

Department S :
. -

Professional Preparation Program ' Service Pyogram for ‘
offering a B.S.” degree in ALl Students and Faculty
Physical Bducation 4
N _ . y
‘Coordinator Teacher o Coordinator
Education Bmphasis Health-Fithess Courses

(B0 majors)

A
. . ‘ - . ,
- \ .

Coordinatoer . g " Coordinator
Aerobjcs Emphasis : . : Activity Courses
(25 majors) -

. y

Coordinator Community Coordinator
Recreation Emphasis ’ Adapted Program
(23 majors) b )

\

Coordinator Weight=
Reduction Program

ot . ' . Coordinator Adult -

T h . Aerobics Program
- . \

Purpose of the HPER Department:

to provide .an Htmosphere for understanding and appreciating-the velationship of
physical activity and fitness.to optimal Lifelong health and well-being so that
the lqﬁlvldunl will select an appropriate personal life-style reflective of the
whole "pafson that Chrigt intended. _The service program aims to accomplidW TRIZ
purpose for students and faculty at ORU. The professional preparation program

aims. to prepare professionals who can accomplish this purpose in schools; chueches;
YMCA's,: cefcreation cepters, businesses, industry, and similar settings. - .

i

Thé purpose of the Health, Physical Educétton, and Recreation Department is ;

]
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University Aerobics Requlrement - w0
. The aecobica program is a part of all health, physical education, and .
. recreation~activity courses. The Following ate requirements all_students must
. foltaw: ' - 8 T '
co . TALL tulletime students must enroll in and pass ‘ap HPER activtty.coursc'f e
' every semester. Failure Lo do so may result in suspension from the g
< university. . _ -

SR 2. Course sequence:

v Fq[}_ﬁg@e@h@r Spring Semester

Frealuman Health-Fitness | " Health Fitness 11 '
Sophomore Elective Tram AcLivit, Elective Team Activity
Junior .Elective Activity . Elective Activity “
Senior Elective Activity " Elective Activity. : -
Graduate . Llective Activity Elective Activity
Students . . -
1. No.full-time student is ekempt from participation in the HPER activity
' courses for any reason. A student with a medical problem will parti-
cipate in a modified aerobics program. JU is the student's responsi-
bility to see the University physician who will prescribe s speciol
exercise program and to communicate this to his or her instructor:

4. Studgnts who are not fulfilling ORU's physical-fitness requirements

will he plaved on physical probation or suspension. - A student's B
progress will be evaluated at the end of each year and he or she will ¥
ke placed on probation or suspension for (a) failing an JPER activity
“course, (b) lailing to enroll in a specific activity closs or, classes

as required by the HPER Department, (c) failing to report to the Human.
Pertormance Laboratory or the Student llealth Seryice as required by

the HPER Department, (d) failing to make satisfactory progress in
physical-fitnesg criteria as prescribed by the HPER Department and the
University physictran. N =

e e e s e SR i S

=

. flealth Frtness | and Health Fltness l¢ Coutrses

The purpose of these courses is to provide information in the fo;m-of
- lectures and laboratory experiences Lhat the students can understand and develop
@ personal appreciation for the relationship of physical activity and fitness ‘to
health. As a result of this understanding and appreciation, we trust that the
| gtudent will select an appropriate personal life=style necessary to produce
. - optimal life-long health and well-being,” The emphasis in the {irst course-is on
i the concept of lifesstyle, health, and physical fitness, the cardiorespiratory
gystem, and nutrition and body composition. The emphas{s in the second course
18 on the musculoskelstal system, a discussion of concepts related to health
filness such as quackery, smoking, and a practical experience for all the students ,,
to he certified it vcirdiopulmonary vesuscitation (CPR).
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The general goal of the course is that students should be able to answer -
+ Lhe. following quest Lans: o

-

General Queatious

1. What ia fitness? .

R 2: How is fitness assessed? . L
J. How is titness achieved?
Pew@wl Queations -

1. What s my level of Fitness?
T 2. How much fithfss do | need?
3. upw much fitnesr do | want?
' ,6‘ How do | achieve and maintain thaltlnyci of fitness?

]

» i ..
Thé® students will be graded on the basis of four criteria in_the health-

+~ "Ittness courses. A minimum standard must be achieved for each criterlon to pass

the“tourse. The criteria are as follows:, (1) knowledge as measured by tests
and ass{gnments equals 40 percent of the grade; (2) physical activity as measured
by acrobics points equals.30 percent of the grade -(the minimal standard to pass
the epurse is 4n average of 15 aerobics points for men per week and 10 for
" women); {3, cardiorespiratory fitness as measured-by the field test equals 20
~Percent of the grade (Lhe minimum stundard to pass the 14-mile eun for men and )
1.25-mile run for wumen is 14:00 minstes for under age 30, 14:30 tor 30-39,
15:15 for persons 40-49, and 16:75 for persons over age 50); (4) body-composi=
tion fitness as measured by pervent fat equals 10 percent of the grade (minimum

- «standard tp pass the course is 26 percent fat for men and 36 percent fat for
women) - g : -

1

u

The students are graded on the saile criteria for Health Fitness 11; how-
#ver, the standards are slightly .changed. The criteria are as follows: ¢1)
kngwTedge =~ 40 percent of the grade; (2) physical activity as measured by
serobics_points -~ 30 pervent of the grade (minimum standard to pass the course
is 20 aerobfcs points per week for men and 15 for women); (3) cardiorespiratory
““fitness is measured in two ways «- fn the first place the field test is admin-
.Isteted,-and the minimum standard Lo pass the course is 13:30 minutes for those
under age 30; 14:00 for 30-39 afe group, T4:45 for 40-49 age group, and -15:45
-~ for ages 50 and over. "In addition, students must moet miaimum requireffents .for
the Jemile run.. The mioimum standards are 33:00 for-men under age 30, 36:00 for
30=39, 40:00 for 40-49, and 44:00 for ages 50 and over. Three minutes are added
to the standards for wometi. (4) Body composition as messured by percent fat == "
40 pervent of the grade. Miafmum staudard to pass the tourse is 2% percent fat
for men and 34 percent fat for women. . )

During the first two weeks of the Health Fitness I course, all new students
are medically evaluated to determiné thefr current -health status by the Human
Performance lmboratory and the Student Health Services. We do not require an
entrance medical examinat{on but rather test our students on (1) personal health
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. N . ' .
history, (2) family health history, (J) resting measures including blood predsure
 and 12«leod. alectrocardiogram, (4) physician's heart-lung examination ang* (5)
 anthropometric medsurements including sklnfolds, weight', height, and percent -
fat. - _ . .

After the student hes completed these tests, the results ave fed into a

;- computer and o printdut- sumnorizes the results of the tests and clears the

. gtudent for exércise or indicates that the student is not cleaved for exercise.

A student not cleared for exercise will be required to return to the Student

: . Hlealth Services for further evaluation.  This further evaluation may include a

© graded exercise RCG treadmill test, blood tests, or other téstd that the physician
deems appropriate. As a result of the additional tests, Lf necessary the student
will be given a moditied activity and physical fitness requirement and this will
“be communicated to his or fer instructor. ‘

Q
Once the student has been completely cleared.for exercise with or without
modifications, the physical-activity portion of the health-fitness course begins.
The basic struciure of the health-fitness course Is that the students meet once
o week for 2 hours. The first hour of the cobrse is in a classroom where a
video cassette television tape 'is shown by the instructor which présents cognitive
materials over various topics. Most of the video cassettes are approximately
N 20-30 minutes in length. At the completion of the tape, the instructor will
8 lead the students in ¢ discussion of that tape and introduce the laboratory
~ sesslon that is to follow. In most cases the laboratory session complements the
: : 9

-
E © tape. .

The mecond hour ot thie health-fitness course then is a laboratory phase
whers the students normally go to an exetcise area, most often the track. It is

here thal the instructor will lead the students in developing a health-fitness
[ife-style. . g

During the health-fitness coyrse, fewer than 1 percent of the students do
not meet the physical fitness standards that have been established by .the Uni<
versity. In most cases, students who have difficelty achieving these standards
are Lhdge who ate signiiicantly overweight. The next three charis indicate the
i administrative organization of how we attempl to assist persons who have diffi-
culty meeting the physical-fitness standards.
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FLOW CHART POR -STUDENTS IN HPE 001* MEALTH FITNESS 1

[
9

. : S ) | S
« Students in HPER 001% ' ﬁ' .

X : . Pass 001% boesn't meet % fat dr fleld test standard :
SR "”,f : o l . i .
j.; . Take 002* . S‘lll(’ent‘(ecoivésv uin and takes 092% ) B

;1 _ . Pass 002% and meets '\\\
3 - _ © 001* standard Fail 052% , '

Change "I" to Grade . R ‘
and take in 002% "1" becomes an "F", student

piaced on probation and re-

© .takes 092%¢ e
" Pags 092% but : 7 .
doesn't meet 001% standard
. . /

Pass 092* ind
meets 001% standard

fontinue 001% "[" and N
retake 092% . ‘//, 4

Change "F" in 001% to

) grade and student takes

. ‘ 002*, student taken off
: - probation

Fails 092%

° .,

Suspended -
) .
¢

e e e

"Pass 092% but doesn't
meet 001% standard

] . : ’ )

Retake 092% and
remain on proBation

| _ . 97




PLOW CHART EOR STUDENTS IN HPE 002*% HEALTH FITNESS II
. N : .

Students in HPER 002%

e

Doesn't meet the %-%at or field
test standard -

Pass 002* and % fat
<23% or 33}

~

s #

Student goas on to the : , L
P Student receives "I" and takes 092% .

APER elective activity
© progran

. Pass 092*% and meets
Pass 002% but % fat 002* standard

" Fails 092%

~a > 23% or 33% \\ ;{///,I ®

Change' "1" grade and
goes oti to elective
program, may or may

“I" becomes "F" stu=
dent plafped on pro-
bation, retakes 092%

not be rechecked,

Student goes on to HPE
.~ elective activity pro-
© gram hut must report
to Health Service once
per semester for o %
fat check

Pass 092* “but *
doera't meet
002* standard

Pass 092* but
doesn't meet
vﬁstandatd

Continues 002% "1
and vetakes 092%  Retdke 092*
' " and -continue o

,”\;q;obatiqﬁ

% fat poes % fat go‘%: over Pass 092* L
under 23% or J3% 24% or 34 and mests | - '
002 standard Fails 092%*
Doesi't need Lo Must enaroll in §
be techecked 092% Change ‘F" 11}092* o .
. to grads and 8ty S
dedt goes: 6h te . . Suspended

elective program
may or fiay not be
sechecked: . '
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- ADHINISTRATION OF EXERCISE AND WEIGHT CONTROL PROGRAM- =~ . °

. Dewn, Arts and Sciences . s Vice~Provost «
] : ‘Health Affairs °

. ¢ ’ \ ’ 5 )
) “ \ & ' o ;I
‘Chairman, HPER f ' .. Vice-President - -
i ' ) Student Héalth Service

3
“ . . .
Registered Nurse
: Coordinator, Exercise
and Weight Reduction
Program
) e
’ " 4
o -
’ Instructors 092% course .
!
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Studénts who successfully completv Lhe llealth F tness 1 and Hoath Fitness
1 courses Laka olective -individual or team activit.ed the rest of thelr"time ot
- 0ral Robwrts University, Some of the activities oftered Ln the indlvtdunl and

team ncttvltxe: include: -

Advanced Lifesaving . Aerobics I- ' “"Aerakics 11 °
** Apchecy Backpacking Badminton ’
- Baseball (T) . Besketball (T) - = Beginning Swimmuing
* fedy Conditiening ©, < Bowling vaeerleading (T) »°
Cycling European Team Sports (71) Exercise and WeighL
Fencing Field Hockey (T) =~ Contral
Flag Football _ Golf Gympastics >
Intermediate Swimming . + Judo Karate *oa ‘
"Kerfball (T) ¢ Racquetball/landball -  Recrealional Activities
3 ‘Recreational Aquatics . Self-Defense SCUBA Diving
8kin Diving : Soceer (T . Softball (T) -,
- Tennis . Track and Field Trampoline & Tbmbling
- Norswly Sports (T) Volleyball (T) - Water Safety °®
g Wrestling Aerabics for Grad. - (netruction
E: Students '
E" s
f " Phe basic objective of all elective activities is thegefold: (1) physical
fitness, (2) recreation skill, and (3) socxal participation. Students are graded
according to these ;gfn objectives: ’
P thstcal Fitnesa\\K‘ e e 0y ’
k . As Measured Dy Aerobic Points . . . . . . 30%. ~
E Az Measured by Field Test . . .'. . . . . 20%
Recroational Skiil A“ L T Y 1 ) S
i Social Participation® S ‘ I 1) )
i . : 100% i .
E : Although‘ihe activity course wxll be 50 percent graded on physical, fltness.
i -the total class will be devoted Lo developing the recreatlional sktll of the
i course. The students earn aerobics points on their own time and fill out a f
E” computer card every time they exercise, turn il in to' a box and each week the

instructor receives a printout back for the aerobics partxtxpatlun of all stu=
. dents (see sample printout).
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BILTIMGERIIN  STEPHEN ) 0,0 0,0° S%,0 {49,2 0,0 0,0 1184
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The fleld test 1a given twice during: the semester and the better grade of
.~ the two teata Ly used (dr determiajfig the -studeat's grade. Therefore, (n a

© 13ewopk semester, 14 weeks will by devoted to instruction in the activity and
rwpna'v[aua period at the beginning of the semester and 1 class period at the

“ond of the memester will be devoled to giving the Field tent. -

e . .

o ) R
F‘ v, A{ . ¢’ a
© Results of the Aerobics Program
£4““ ~ The reautts can be presented in various forms and in nuserous terms, but let
$‘ ‘o8 preaent resultm n terms of atlitudes antl behaviors, since that s what
. wa're trying to {nfluence. n e :
. . -
E‘ Recently we asked our current students the following two quéstions:. "What
-~ contribution did your high school physical educalion program make towards your
5’ knowledge and attitudes about physical activity and fitness?" "What contribu=
i~ Lions did the ORU physical education program make Lowards your knowledge and
f o attitudes about physical activity and fitness?" The results indicated thefol-
;i lowing: . :
b oo R e it =
: Very High Avetage Low No
§ . . Stgutbicant Contri- Contri- Contri- Contple
AN Contribution bution  bution butlon.  bution
[ High School- Program 8% 10% 3% 30% 16%
, - -
" ORU's Program 53% 32% _ % 1% 1%
b ool D - T I

3
|~ We've also just completed tie analy s of a questionnaire sent to éTumhi of
' ORU and two other institutions with ~.., gead required P.E. programs, but without
. the aerobics emphasis. [n response tu .le fe'lowing question, "What contribus
; tlon did-your college phys 1l education program make towards your knowledge
L and dttitudes about physical .-Livity and fituess?" the following results were
I recorded: : -
Ld -
4
!. t
4" .
: 103
- “Y
- .
p ’

ERIC

Aruitoxt provided by Eic:




oAt e e T e

T P e h B b
'. 1 . ‘ 4L
! 0
Very < Moderatety Average bHodervately No
CSignificant High Con- Contri= - Low Conteis Combpis
Contribution tribution  bution  bution butien
% % % % %
_GRY 19 5 18 6 3
Schaol A SR 23 B "
School 8 H . 18 . 16 1o 11

et e e e ——————

The abuve data support the contention that it's not Just a required pro=
+- - gram that is wmpertant, but the program must have a health fitness thrust to
attect attitudes. ' .

Have we influenced our students' behavier? Field test results reveal our
atudents are in excellent cardiorespivatory fitness.

'

Percent
Who' Completed .
Hean Test Under 12:00 v
2
Men (1.50 miles) CYny Y8% o
. women (1.25 mles) 10:31 91%

Three additionsl questions were asked current students:

[ Betore you were avoepted a8 g stodeint at ORU, how many Lotal miles
et — o abiakoyan . gougoun Lhe aVeLage_per week? -
' 2. Currently, how maay total miles a week do you jog?
3. When you gradwate from ORU, how many miles a week do you plan to jog?

kvvrdxv Miles Per Week
.

Pl : M ’
Before 1.0

Current 5.1 ,
Atter 5.4 . o . .

I belteve, however, the most significant suppoct for o required physical
R eduéat ion progiam with o health fitness emphasis is the results of a survey of
one atumnr . we plotled physical activity of alumi trom 1970 to 1977.
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| — ORU Alumni -

- - =-meoien- Other Alumni - ’
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{“ AN Aerobics Program poartlally implemented in 1972-73, .
P

!

\

2 Aerobics Proqram reflned in |9?4 75 with Health Fitness.
wnnmmer e G O S G "ﬁdd&d* o ot emmen s

3. Asroblos Progrom fully lmplemented in 1976 =77 with medical
N scroeninq. ) , .N ) _ :
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" thoy did, whethev that daily activity included jogging. In 1961, when the safie.
. queations were asked, only 24 percent of the sample had replied affirmatively. -

T T WO go2s
v I

. plents each- foot more than ) millien times a year. Fear of Jogging injuries is

* and couse a high Jdropout rate in some programs. These stress«induced Injuries

Prevention of Orthopedic Injuries Related to
‘Aerobic. (Jogging) Bxercise

By David Cundlff, Ph.D. -
Assoclate Professor
Oral "Roberts University

Intvoduction

e 4t et it b

Tn 1977, a Gollup poll asked Americans whether they participated in daiiy;;f
nonwork-oriented physical activity designed to keep them physically £it and if

In 1977 a sutprising 47 percent gave a positive reply with-almost no difference
pxlsting 1n the numbers of males (50 pertent) and females (45 percont). Twenty=
four pevcent of those who worked out daily wexe joggers, which was a projected
1} percent of all Amervicans and 74 percent .of those joggers covered at least 1
mile a day. . '

Tne Jogger or long-slow distance runner (LSD) whd covers 30‘mtles/we§k

becoming a major obstacle {u convincing lay persons to.start exercise programs

gre signaled by the onset of localized pain. In a study. of the incidence of-

e e S e T

running injuvies {436 toug-distance runners, the following percentages were
neported: ' : .

calf 9% Hip U% \

Hamstring 9% Knee 35% \ - .
‘Achilles 18% _ Shin 19% ' '
Heel 14% » Ankle 23%

Arch-15% Forefoot 22% . ~ .°

Etghty=three parcent of the ruaners claimed one or more of “these Injuries.
A\ '

Many'joggers and- LSD runners jeopardize their well-being by failing to | v
recognize the basic mechanical causes of jogging injurfes. The ,normal mechqnics ..
of distance running. can be ‘summarized by the- term "heel<toe." %gf support phase
of the typical Jogging gait is divided into the followifig suppor phase mechanicsi,

-

|, Meel strike 2. _fd=stance 3. Toeoff.
! supinatfon , =~ " pronation supination impact-’
impact bearing stress dissipation lever lifting .

L] 0



Normal Wear Abnormal Wear (right foot)
(right fool) (caused by excessive pronation)

~u

Figure 1. Nowmal and abnormal shoe wear
:5 The propsr approach to the ,prevention and/or monagement of jogglngylnjurieé must“
fnvlude attention to the folluwing considerations: Determine whether there are
" sbructuval’ fodt and leg weaknesses, muscle imbalances, or lack of flextbility
. and the overuse syndrome. I

- Any abnormal ool plant or excesdive leg votation in the suppart phase may -~ -
}. couse localfzed foot, leg, knee, or hip stress. Examples of improper Support-

¢ phase mechanics dre: femoral anteversion with external -tibial votation, and ~~—__
. flat (eet as forward varus (extreme pronation). Correction for faulty weight

« _distribution and reduction of excessive rotational stress on the knee and hip

" con be done in two ways. Shoe control.-- adequate heel width prevents hyper-

é pronation and snugly tied shoes will control heel movement at hael strike.

—

~QethoLic control <~ a soft insert can be used to suppoft mild foot plant de- -
~pangement or a rigid orthosis with vear foot ar forefoot post provides thé best
~goptril of severe pronation or supination weaknesses: An attempt should be made
to liave a fool plant so that- the big toe is inside the knee. . -
Muacle lubalance and Lack of Flexibility. -The posture of our sedentary
“livea leads to sho®tening of certain muscle groups such as the hamstrings.
Mui:le tightening and shortening i1n the resting state s a common response to
running streas aidl leads to muscle wmbalance. Running overstrengthens the'
ajitigravity muncles (paocas, hamstring, and calf), resulting in increased tepnsion
-ond work in the opposing muscle group (quadriceps, abdeminal, and anterior
tibialdz). Corrective exercrses lavolve strétching the strong, tlght group as
demongtrated below. oo o -

| _

\ .
]
2
;
"
v
f
|

Figure 2. Stretching {!iopsoss and quadricep muacles v

-~
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hamstring muscles

N o~

-
-
»
[
in 3
"
&
7]
Lad
-~
o
-
a -
= .
Ll
=
%
.
&
—
I}
E:
E
-
o
e

Corrective eXercises f{nvolve strengthenlng the weak, overworked muscle groups
as tllustrated. -
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- Figure 5. Strengthening abdominal muscles.
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Figure 6. Strengthening quadricep muscles. .
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Figure 7.. Strengthening anterior Figure 8. Strengthening erector
tibialis muscles, - spinae muscles,
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-~ Qveruse Syndrome. When biomechanical weaknesses are present and one& adds
~  the excess stress of -hard workouts, insufficient recovery perviods and/or impropes -. i
approaches to t¥aining, a breakdown can be manifested through localized pain and
general fatigue. Gettman, Pollock, et al.! found that- leg-muscle soqgness and
» - shin gplints were more prevalent in Joggers who trained in a S-day-pet-week
group_compared to 3 and l-day groups. The leg soreness was chronic throughout
the 20-week program for 6 of 13 persons in..the 5-day group. The 5-day group
produced the greatest- improvements in cardiovascular function and body composi¥ -
tion but‘}hey did not recommend a program of 3-day-per-week for beginning: joggers.
, To avoid the etfects of averuse syndrome, the body warning symptods should be ‘
~ heeded by:

1) resting until localized pain subsides, and 2) modifying tfaining ?oukiﬁét

»

“Summary - R ’
I.  The pfevenblon and/or successfhf managemernt of jogging injuries depands
: . : on the analysis of the static and dynamic aspects of the jogger's
' gait. *
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" 3. Treatwsat of the basic underlying muscle imbalacee or structural
* wenkness will improve or prevent most problems.

3.  Shoe modilications can balaace the foot and control rotational sttess
at the knee and hip.’ The even distribution of force In the mid=stance
phage reduces foot atrdin. _

4. Surgery or local injection should be used with caution. Response to

. ‘brief rest and anti<inflammatory medication should be monitored and
traintng patterna and/or stioe style should be altered, ’
4, 8. -No medical tveatment can produce instant healing.
6. An ounce of prevention Is the key.

. . ' ’ k’,
‘ Co ' REFERENCE . ‘

' Y0ettman, L., Pollock, M., et al. "Physiologicnl’ﬁ@sponses of Men to 1, 3, and
SeDay Per Week Traroing Program.'” The Research Quarterly, 47 (4):638-646,

1977.
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Incorporation of Aecobic Exercise into .
liralth Maintenance Programs ot Business and Industry -

by Dennis Colactine

Pepsico, "luoc.

The beginniog aml the organization of a4 corporate fitness program diffdrs -
alightly from the beginning and organization ol ¢ university progian or phivate -
commercial fitness program. Existing vorporate fitness programs tend to ba those
af large multinational companies reflecting a major segment--of the Portune- 500,
Such companies are Exxon, Pepsico, Texaco, Boeing, Xerox, Prudential - Chdse .
Manhattan, and Ford, to name a few. These programs vary in objectives and size. .-
Basivally they fall into two categuries, medical or recreationali~or a combinatto
of the ‘two types. Within this structure, eligibility For entrance into a pro=
grom {8 based etther on posjtion grade/salary status (malnly executive progroms)
or, a program open to all employees. Many companies delineate this structure .
further into separate fitness. programs: executive and employee, These [ltness
programs can be operated as company and iu-house fitness programs where the ‘
facilities for exercise and changing are located within the company's physical
plant or as an "out-of-house" program in which the facility is located in a
YMCA or private health club. The latter type of program usually "contracts"
with the company rather than the individual. In-house programs sre either
totally supported by the company or a nominal fee is charged from the parti-
cipant's monthly check. The out-of-house program usually charges a flat
AJ corporate membership tee with slightly reduced rates when bought in multiples.

3 v llow have programs come into existence, and why the sydden growth? [t would

‘ be nice il all programs were initiated because of health reasons but this, fu_
s most inBlances, ts not the case. Some other reasons are: as a status symbol’ .’
or simply that the architect in designing a new building decided to put in an
exercige-facility, or 4 major competitor has one and therefore we'd better have
one. Whatever the initial teason, be it a status symbol or a program on ap
oxperimenlnl ptlot hasis, 1} most cases, after the program has developed the
initial underlying philosophy no “longer prevails. The now prevailing convic~ °
tion is based on htrong’ﬁﬂysxological dpta, medical benefits, and supportive
psychological feclings. At this point, I would like to emphasize the dire rieed -
for good research on corporate fltness programs: program pdrticipation; fitnéss
{mprovement ,* life-style modification,_and cost effectiveness of the various fitnes
programs. Probably the common justificatiom given for fitness programs is that
physical fitness programs wtll  increape work produgtivity and reduce absenteeism.
This is 9 worthy goal, but it is my belief that a fitness program should go -
beyond ' that justification and try to chndﬂ!!pulﬁural normg. Norms are those
behaviors expected, accepted, and supported by a group ot people. This can be
any typ: of greup, but the people within any partjcular group will establish
certpint behaviors which will have a profound effect on the way we live our lives.
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. For example, the style of hair, the width of a lapel, or where we sit at
dinner. These norms are not particularly bad or very lmportant to us, but the.
norms that [ wish to focus upon today are the negative cultural norms. Some of
glhese norms gan he a matter of 11Fe or death.  For example, drinking while -
driving, eating a 2,000 ‘calorie busineds lunch every day, the need to take g
vacation, and the worklo?d and stress buildeup a} the office. How commonw aré
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‘thoss pervarive -negative norms.—guch ag alcohol, drugs, abesity, motoyv accidents,
sacdty, slress, smoking, nutritton, aﬁﬂ'inactlvity, all of which ave spawned by
our society? The research of Robert Allen, Mocristown, N.J., searches for the
answers. When employees were asked whether thesé above-mentloned negative nerms
(- gxlstod in their environment, 7% percent of .the negative norms were checked by
T.gha.:eapoudeuta a8, existing. [ there is a high instance of negative norms in
¢ sue cvltyrg, what ave the perceived differenced in our present health culture?
In.other words, if you ask someone, what {s’the campaay doing about health novims
' gnd what should they be doing, the resylts would indicate a lacge norm gap of
. gpproximately 40 percent. Furthermore, wheln asked what is the percelved company
E qupport for guod health habits, 80 perd®nt ol the respondents noted very poor or
.ot enolgh support for a cultural change. Therfote it is on this framework that
. present [(ttness programs should be based to help participants.cope with pervasive -
" negative norms and the means to reach self-achievement life-style changes.

[

How to implement 4 [itness program: | think it is germane to understand the
hierarchy of a4 vorporate setting, The moded presented represents this format.

- CHIEF EXECUTIVE ()b“FlCER (CEO) T
| PRESIDENT  ° ’
E ' . SENIOR VICE-PRESIDENT(S) |
f‘; ' ' . \'(CE—PRESIQENT(S) S
; ' ' GENERAL MANAGEK(S) )

«~MANAGER¢S) OF DEPARTMENT(S)
(PERSONNEL AND CORPURATE SFRVICE)

! ’ MEDICAL DIVISION

{
CORPORATE FITNESS PROGRAM
In most wnstances, the corporate fitness program is under the auspices of the :
¢ Vice~Prestdent of Personnel or Corporate Services tn which the medical department
E is housed. It is within this department that mokt fithess programs operate, But
o vegardless ot the exacl chatn of command, the schema is a long, complex, hierarchical
ﬁrsystpm usually resulting 1n a slow, tedious pathway by which to implement change.
' Haviug allinghly ranked proponent of fitness can hasten the process. ! Y
i . - . ) .-

l believe sho?4d exisl 1 corpordate trtness programs.
9 k :

Purpoivs and Beliets: Here are soofe of the majuf purposes and beliefs that

~

|
f
ﬁ A rompani ;ﬁbnsurvd titness program should be conducted as an adjunct to the
| cvompany'g-medical program. . . v

w ot . ' ' “
" ¥ Considération should be given to programs of physical training, rehabllitas
! tion, and self<achieving lifesstyle. :
i
‘ Physical titness prograns .should be conducted on company Lim® i f at all
. posstble, or within a tlex=time work schedule. S
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P éarttcipnnhs should not be piacéh in competition with onc another in terms
of efforts expended, goals obtained, or strength increaded. It {s move of a-
¢ life~ tyle change rather than peaking to run the Mew Yonrk or-Boston Marathon.
Running ‘a warathon may be o carcy-ovey resuftant. goa E o program, but it fs
nat the primary ajm of a Lurporale fitneus program.
All programs shou'd be supportxve. educational and motivational, with an
established feedback systen%{u help each individual understand the exercise
vsg&mg, stres» testing re §, and behnvnbrnl mod. fication techniques.
. /“ .
. Adwinistration: ‘Eath agency (governmeut,-unlversity. or prlvdte) once L
_® having established a set of purposes and objectives can implement thew into a
' functional opyyating program. The underlying code.of: operation is based on Che
nllqanted space, time <comaitment, cash outlay, and,junique to fitness progroms, ;
legal ramifications.  When these arve resnlved, then operntlonnt peocedureas g
proveed dn a day-to-~day schedule. These Enclude:
‘Definite hoyts of operation for the facility should be established., 1If you
" tdo not establlwh strong gutdellnes, pa:ttclpants will abuse the hoursw
(4 .
*Pafttc:pantr should receive a’ spotlflc training ptogram coordinatedito peat

caorparate pﬂllty,‘dnd in con]unctnon with the company's medical policy and the -
indivndunl 5 beft interest. - ) b "

.

There should he : method for tracking compliance/adherence St pari.cipation. .
Research from Canada lndlcates the most- importpnt form of motivation for adherence :
to a [11ﬁvsx program was the "vetest." When combined with some form of educa‘
tional Beedback, the adherence rate was markedly strengthened.. Surprlsingly,
T-shirts rankedbelow tetedting and educational feedback as a motlvntidnal techr

+ “ntgue for compllante/adherence to d fitness program.

Ny
.

' There must be an'}sxablxshment of strict sa{ety tules in reqPrds to use of
equipient and strict en(oraement of "exerciée" training policies.
[ k * \

Oue should .bserve and comply with fedexal regulatnons. such as OSHA (Occu-
pationhl Savety andl Health Act) concerning Exposed chains or mnvlng belts. and
TeTectrleal salety codes. 77 A A o

Dress cedes should be establxshed Within mést’ corporations there is'a

. fogo, which can reprpsent a feeling of belonging. .

-

i
»

Research and evaluaCion should be conducted to determine the. effect of the
program- and tt stnted vbjectives have been met. .. . s

Medical Provisions: . ' Tt : e .. .
s e RrAvIslus ‘ . 4,
va * ‘

y . : ,
All candidates should obtaim medical clearance for physigal activity.

I

P~ __.‘.‘

Medical emergency pfocedures should be established. Emergency buttons
slivuld.be placed in the appropriate locations withim the. exercise area and ~ .,
locker room. The stress-testing room, as well as the exercise area, should have~

ST VIO SRR N

~
.. a defibrillator, oxygen, and drug cart available. The staff should be CPR * ié
tratned. An opetntlonnl plan should be devlsed and procedures pragticed. R
. ~
! 4
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Results of the participant's progeess in the corporate fitness program
$hould be sent to the wmedical stafl on o periodic schedule and also to the .

participant's own privete physiciaen, upon request.- - - i ‘
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