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involvement. - Ao

ABSTRACT

-The. purposes of this study were to develop -‘an

anthropometric and performance profile on Edmonton Masters'

Swim Club members-and to examinelthe relationships between

-

= b ) R
their cardiovascular fitness, body composition, and sports

at

Body fat was estimated hydroStéticalIy;W Females had

{
i . - . ¢
higher fat values than malles. Percentage body fat values
. i y : ] . N s
incrfeased with age. Somatotyping (Heath-Carter, 1975)

Teveaféd that the'fémale were {predominately mesomorphic

N

endomorphs and the males weré‘predominately endomorphic

mesomorphs.‘THe~Balke—Ware (1959)£?feadmill teé§ indicated

-

.ﬁﬂétf’xhe males had a higher cardiovascular fitness level
fat '€ ma 'ad

than the females. Resting heart rates were slightly lower
in the males. With respect|to sQim performiance, the male
Masters yeré faster than the females. #The younger Masters

fenagd}to_be technically morie skilled and faster than the

. B . 4 . u . . A
older Masters. Males were more involved in Masters

.Swimmihg than the females. They were abott équal in total

. &
sports ‘involvement-
_ » e =

J

Examination of_intefvhr'able relationships revealed

a . high negative ,cofrelati n betweern body fat  and’

cardiovascular fitness and a high “poai%&ve‘ correlation

between the members current ¥eve¥yof sports involvement

[ .
7 -

‘and that of the®last tonyéarsk T,

! ' - \ N E
. iv .
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CHAPTER 1
INTRODUCTION

Today, adult healtp is a major concern bedause the
proportion of seniors in the population is incrE&Siné
.(Vallbona‘ and Baker,1984).. Exercise ha%ﬁ&een suggested
as one method to reduce the in¢idence - .of cardiovascular
disease .that Kis . associated with agiﬁg (Bruce,1985).
However, proof that exercise delays the effects. of aging
is lacking, and studies ‘aré now being undertaken to
discover to what extent exercise can be beneficai.

One method of assessing the effects of physical
;;£ivity is yté ‘compare people already  involved 1in a
prbgram with those stafting to get involved.- ~ Although
descriptivg stﬁdies da not provide causé and effect
information,g they can focus atte;tionvon the appropriaﬁe
questioné and help 4in tﬁe ﬂormékion\nf a research design

that will'disclose cause and effect relations.

Masters sports are becoming more and more popular.

Adults = want to stay active in the .sport that ‘they -

participated in during their youth and they " want to

compete against their peers.‘Masters'spO(ts are attracting

P

new members . They prdyidé aq'opportunity for adults to

<, »

!

. learn a sport and competition févlow—keyed.- Péoplé; are.
SN . { s . . E-]

classified by ébilityiand/or’by age. Emphasis iSTIPlaCGd.‘

%

‘upon both performance improvement and having a g66d'time.
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. Evidence of the increasing pépularity in adult sport

is the development ~:of the 1985, Worgdd - Masters Games..
o

v

Approximately ten thgusand athlg%es,competed in Toronto in
twenty-two different sports including swimming.

Masters swimming was developed to keep  ex-swimmers,

. ° > ’ ' ~7
who no longer -wanted to participate as age group

&>

competitors, active in their sport at a reduced commitment -

level. Any one over the age of twenty can train with a
masters club and compete locally. Masters swimmers' are

not allowed to return to the age group program as

competitors. The rule that one must be over the age of

twenty-five - in . order  to compete nationally or

internationally is- meant to discourage age group swimmers.

. : =]
from entering, the Masters program prematurely.

Masters swimming has also included other adults who
have an ‘iﬁterest in swimqing but nb previous swim
competitioh“ expérience. In Canada, Masters sﬁimming
promptes‘ itself as offering fitness;,; fun and a chance to

improve one's swimming ability.

Organized - competitive 'swimming for adults ig’

relatively w (the‘first U.S. National Masters Swim Meet' ..

was held in”&970).»_ TQE‘review of the literature did not
warrant 'the'Stgtemeﬁt‘of an hypothesis;’,ﬂhe;tﬁo purposes

D
)

of this study w%re:as follows:
1. 'Tojéxémiﬁe thélfelationéhip-'among ca{diovascular

fitness, body composition and involvement in sport. -



(V"'z: ’ - s

-
>

2. To develdp an anthrigometricf and- performance
: ! ~ ) .

profile on Masters swimmers relative to age ana;§ex.

®
~
‘

~ LIMITATIONS

-

I. The sample was volunteer.
2, The subjects had to rely on memory for. sports history
and additignal. sports involyemént questionnaire.

3. The temperature and humidity were not controlled dhring

El

the testing. sessions.

4. The subjects volunteered to be tested at their

S

. - N 8.‘ ) .
convenience: therefore, ~there was no control on previous
activity, such as eating and exercising. :
* . -« S A
° - - - .

‘DELIMITATIONS R

1. The 3Samgle consisted of ; swimmers from the-‘Edmogton

L]
~

Masters Swim Club._

G RS e "
2. The measurements were limitéd to sport involvement,

o

swim . performance .. as assesgsed - by  the coaches,
. v “ A B . i

- cardiovascular fi%§ess, and anthropometric measures.

DEFINITION OF TERMS SR o

‘SpAff“I?volyemgnt - any éthlétft ééﬁiVify parglcipatéd éﬁ
withfffééuiar frequen;y duriné»at least one seasonr6f3bﬁhe

 ’yeér. ;»» .‘:“ ,' ] . . ol : V‘L (KA.

“.Masters__SQimmer C = Any persoﬁ.dvgr.ﬁhé‘ age of twenty,

registered with the Canadian Amateur Swim Association;aé a
. . . 4 .

¢ .
- Masters.

.o

<

»

wR
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Vital Capacity -"the maximum volume of air that «can be

efpired after a maximal inspiration.

v

Residual Volume - the amount of air that remains in the

lungs after .a maximum expiration.

)
2.

Somatotyping.- a numerical method of describing the human
physique in terms of endomorphy, mesomorphy and

ectomorphy.

Endomporphy - the first-component of a somatotype. Refers
to the relative .fatness -of a physique. ' ' ~_.

‘ I’ ‘ ' . U'
~MeSomorphy - the second. component of a somatotype. Refers
to the relative musculo-skeletal development. LY
Ectomgrphy - the third component. of a somatotype. ‘Refers

to the relative linearity of a physique. If evaluates the

form and longitudinal- distribution 5f -endomofphy and

/
)

'mesomorphy.’ -

w
&

pperationgl Sqmatotyﬁe‘haiegories - a somatochart (Figure

o
<

1) provides g two—Himensionad*schematic representation of
somatotypes. The following categories are the names of
: N Nl

the regions of the spmakochart (Carter,1975%).
. Y o - ’ . P, .
\ - ~ [} B R s

ﬁqulqnced'ghdomorphy:;_'the first component is dominant and
; - it .? L - ) ,; . SN bl; ' . .
the second and vthi{? component's are equal. (or do not
. L B .
-diffqg%by.more'than one-half .unit).

.

»..q's’ °

0



Mesomorphic endomorph: endomorphy is dominant and the

second component is greater than the third.

Mesomorph—eﬁdomorph: the first and second components are
equal (or do not differ by more than one-half unit) and

the third component is smaller.

Endomorphic mesomorph: the second component is dominant
and the first component 1is greater than the third

component.

Balanced mesomorph: the second.component is dominant and
the first and third components are,less and equal (or doq

not differ by more than one-half unit).

Ectomorphic mesomorph: the second component is dominant:
-

and the third component is greater than the '~ first

¢
component.

Mesomorph-ectomorph: the second and third comp&nenté are
equal (or do not differ by more than one-half unit) and

the first component is lower. v p

Mesomorphic-ectomorph: the third component is dominant

e o

and the second componeht 1is greater than the first

component.,
" N

N
'

Balanced ectomorph: the ﬂhird component is dominant and
the first and-second components are equal and lower (or do

. not diffe#ﬂQ1 more than one-half unit). ‘



((\ : T
Endomorpiliic ectoﬁorph: > rhg third component is dod}ﬁapt

and the first component is greater than the second

-

component.

Endomorph-ectomorph: the first and third cbmponents are
t . A
equal do not differ by more than one-half unit) and

the second component is lower.

Ectomorphic endomerph: the first component is dominant
and the third component is greater - than the second

component .

Central: no component- differs by more than one unit from

the other two, and consists of ratings, of 3 and 4.

-~
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CHAPTER 11

REVIEW OF LITERATURE

PHYSICAL ACTIVITY AND AGING

The physical “decline associated with aging 1is not
universal, undiform or inevitable’ (Edwards, 1983).

Physiological aging is a decline in ability to adapt to
the environment (Smith aha Gilligan,1983). Functionél
decline is a- product of disuse ;s well as physiological
aging. Changes due to age cannot be reversed, but changes
due to <chronic disuse can be (Smith and Gilliéan,1983).
Table 1 (Séith and Gilligaﬁ,l983) shows somé of , the

changes which occur between the ages of thirty and.
seventy.. Smith ‘and Gilligan (1983) believe thgt( disuse

accounts for about half of the functional decline. o

Table 1 BIOLOGICAL FUNCTIONAL CHANGES BETWEEN THE AGES

OF THIRTY AND SEVENTY

BIOLOGICAL FUNCTION . CHANGE (7)
Work capacity ‘ R 25-30 decrease
Cardiac output ' 30 decrease
Max. heart rate(Leats/min) 24 decrease
Blood pressure (mm/Hg) = ) . C
Systolic ‘ 10-40 increase °
Diastolic . 5-10 increase.
" Respiration T, o .
Vital capacity. - 40-50 decrease
Residual volume . ' 30-50 increase
-+~ Basal metabolic rate , ‘ 8-12 decrease
Musculature , ‘
Muscle mass _ : 25-30 decrease
Hand grip strength 25-30 decrease.
Nerve conduction velocity 10-15 decrease
. Flexibility 2530 decrease
Bone v ' S .o .
Women : . - . . 25-30 decrease .
Men = . R ’ . 15-20 decrease



t ' .
Approximately twenty percent of the pebﬁﬂe in their
‘ .
sixties and seventies .have a significantly higher physical

5]

capacity than the average for the age group and thirty
per{ent are below aye}age (Strauzenbefg,lQSl).? Relating

. \ ' &
.exercise as the cause of these differences is -difficult to

) i

do. Genetics, environment and lifestyle are all factors
that affect aging (Borkan and Norris,1980). As of yet ¢ F

. there . is no proof that act{yity alters,the ratg of aging.
i R - ,

There are, however, numerous studies that ¢gm0nstrate that
- b J' ~ . .

exercise is beneficial. '/,“_% <
Heath et al.{(1981) compared younger _and older

endurance athletes. The maximum heart rate and MV0O2 were

a

XY

‘fifteen -perqent-lower in the Master athletes than in the
young athletes even though the traiqing programs were
eqhivalent. ‘The iean body mass and the ﬁVOZ of the
Master athietes was sixty percent higheﬁ phan\a middle age
séééntéry éroup.- ' | |

Men . in‘fheim fifties who exercised vigorously on a

- . o
regular " ‘basis have been found to have a MVO2Z twenty to
'thifty percent 'hfgher than young  sedentary men
(Holiosky,l983) .. The sedentary men in Dehn ahh Bruce's

(197f)v,stday‘QXperienced a_threefold greatér decline 4in
Vo2 than.ﬁid the habitual running'participants.

Borkan  énd‘Norris (1980) have found sportsmen to be
biologically youﬁger.than their 1es§ active=couﬁter>bar:s

in lung function, plasma glucose and choice reaction time.
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9

- : ' L £ e .
When they examined their subjects according to calories

expended -in activity per body weight the more active wvere
, .

5

biologically younger with regdrds\td visual acuity, depth

perception, grip strength and maximum work capacity.
. I -

Bone mineral density has been positively correlated

with physical performéncercapacityiandAnegatively with the
' . ‘ ] ' . .
prevalence of <chronic diseases. ' Higher ©bone mineral

density values have been found in men who participate in
’ " f‘ ( o
regular physical activity and nonsm@kers than in sedentary

men or smokers (Suaminen et al.,1984).‘ Sidney et gl.

'
v
|

(1977) examined a group of septuagenarians over a year of

an'g?durance training program. Bone calcium loss did not

occur éxcept . in the group taking the least amount of
exercise. ' }

The importance of the starting age of physical

acti}ity is still uncertain. It'?ppea _that a certéin
amount of training in yopth~resn1ts in rger increases in
the - respiratory and circqlatory’ \ara eters than é
éorresponding amount pfvtraining iéf@r in life. Even

_ ‘ . . | . '
years after a strenuous exercise program in youth the

larger dimensions for heart,lungs and.blqod volume are

\

. . ‘ ‘
retained (Grimby and Saltin,1971). ~ | Grimby and Saltin .

(1971) ”bglieve: that the respifaﬁory apd. circulaéory
systems diﬁépsions aré primarily genet%caily influengéd,
but training iniyouth is impbrtant forréheir development.
They state that ﬁraining in the twentieskéﬂd thirties may
¢ P N ‘ “ '
. 5

|

1

10

s
Y



still intfluencé the systems dimensions but that training

in older adults primarygﬁ*}ésults in improved utilization
of the existing parameters. Thus continued training 1is
necessary for functional capacity maintainance.

The findings of deVries (1970) offer ;hope for éhose
adults’who were not active duripgltheir youth. He found
that the people who made the most gains in an% adult

exercise program were the ones who were the least active

prior: to it. In his study, no relationship was observed
‘ . .

¥ - n

between life history activity and physical fitness at thé‘

e

time of entry into the program. The lack of ‘correlation

could have ‘been due to the fact that none of the

participants were active at the time of. the progranm.

DeVries concluded that vigorous training in youth is not
- . N

>

necessary for improvement in physical 'work capdcity in the

adult years.

-

Gxin in performance from training is determined. by

\

comparing what one can do when untrained and the maximum
- J

achieved after adéquate training. - As oAt becomes older

g

the maximum one can acheive declines progressively. The
improvement margin decreases (Brouha,1961). _

. . i,;s"’ . }
£ A study by Parizkova and Eiselt. (1966) examined the

effects of exercise on arnthropometric measures in old age:

Exercise in the fifty-five to.sixty-five ége group had no

effect on the relative‘weigﬁf'(ratio betwéen;'height and

weight)wbuof' ithe v men,-" however, their abdominal

‘-

11
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circumferences decreased and their lean body mass
increased along with their thigh and forearm
circumferences. Exercise had no apparent effect on those

above sixty-five.

White and Young (1978) examined the effects of a
twelve week exercise program using two groups of fifteen
women; age twenty-one to thiry-two, and thirty-four to

ifty-seven. The exercise was undertaken three times a
week with each session lasting forty-five minutes. There

’

were ~nb significant cardiorespiratory or body composition

A

.differences between the two groups at the start of the

program. At the end, both groups had decreased their

submaximal heart rate and the older age group also reduced

their resting heart rate, decreased their percent body fat

—

and increased their body density.

Tzankoff et al. ' (1972) looked at the effects of six
months of exercise using‘young and old inactive men. Both
gToups had a decrease in expiratory vohome, blood lactate
and heart Trate at: submaximal work and an rncreasg‘ in
marimal work-capacity at exhausting work loads. Tha old

men exHibited greater percéntages'of ,2increase in the

fitness parameters than thé young men but they had lower

initial maximal work capacltles.

-~

Atomi and Mlyashlta (1976) studied the effects of a

i

Fis)

recreatlonal program on the aeroblc capac1ty‘of adults.'

The MV02 of the new members 1ncreased with two years of

~
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particip;?;ggzik There was, however, a limit to the level‘

that the activity-could affect the aerobic work capacity.
‘ : L
There was no .difference between the MVO2 of the two and
four year members.
A study by Carter and Phillips (1969) also

investigated the work capacity piateau. They found that

the adults .(age thirty-nine to fifty-nine) 1in their

exercise program reduced their weight, percent fat, skin-

folds and girths as well ‘as increased -their spegiffic

2

gravity. This change occurred during the first year of
the program and was maintained throughout the second year.

} £~
The age matched control group increased in weight, girths

and .endomorphy duriqg“fhis time period.

: 723
~ It seems apparent that the nefits of training in
youth are slowly "~ lost if ©physical activity ceases.

Middle-aged and Master athletes trajning for middle and

long distance eventgﬁﬁ%ve a MVO2 fifty percent or higher

thén th 'pf e§—athi€th’who stopped training some years
. ago (He: fdgky,i9835. The MVO2 in healtgy'sedentérj man
deciinés ‘approxi?atély nine perceﬁt.per dgcadg afterv the‘
- age of twenty five.‘_vExercise cannot prévent the decline
'qfrom occurring;bﬁt it can‘raise Ehe initial_MVOZ level and
possibly 'sipw the decline. The decline in, some " Master
athletes is five pe;ceﬁt per decade (Heath-et‘al,1981).
Physical traininé,.is 'ofteﬁ associated wifh. body

composition changes (Wilmore,1983a). Exercise is promoted -

Q
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on the belief that it will increase lean body mass and

[

decrease body fat and total body weight. This, however,

has not been proven to be universally .true. As exercisé
is a general term, its frequency, intensity and duratggf
varies in studies and thé effects of exercise on Body
composition are not <conclusive (Pollbck et al.,1975).

chofding to the table in Wilmore's (1983a,b) review, the

average loss in relative body fat from fi{ty—five studies
. .

was only 1.6Z. The studies had programs which ranged from

8six to one hundred and four weeks.

~ /
s

MASTERS SWIMMERS

Few studies have examined the effects of. Masters
swimming ohvadult fitness levels. ' Rahe and Arthur (1974)
used a cross-sectional desigh to examine the swim
performance decrease in males between the ages of twenty-
five“‘ahd fifty-nine. They discbfered that the decline
during _ this span was approximately one percent per year.
Butterfly showed the Iargest decline and front crawl the
least (Rahe and Arthur,1975); Rahe énd‘Arthunf(1974)ralsd
examined ‘ﬁaximum pulmonary ventilatidn,ﬁ'haxiﬁum gxygen

cénsumptioh and muscle strength. ~From the age of tdiﬁty—

five to fifty-nine the decline was twenty-five, thiﬁty,

~

. . : i -
and twelve percent respectively.
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Hartley and Hartley (1984) have racently published a

paper on performance changes in Masters swimmers. Upon

longitudinal examination;'performance declined over a five
year period with iﬂcreasing, cohort age. The cohort
difference was larger than the age changes. A cross-
sectional examination on the best performers at the two
times -of measuremehf)reducedcmge age changes within the
cohorts. The authors expl;in the cohort difference as
being due to varying exposure to innovétions in trainﬁng
and varying traiﬁing commitment levels . The shorter
events wére more affected by the aging than the longer
events. The young swimmers showed a much greater drop in
speed (yd/seg) from the 50 to the 1650 yard events than
did the older swimmers. The Hartleys conclude that adults
-~ .

must expect performance decline with advancing age but the
decline can be much smaller than that found from <cross-
sectional.comparisons of cohorts.

Rahe and Carter (1976) examined the backgréund and

body structure of middle-aged male competitive swimmers.

They examined forty-two subjects~between the ages of forty

\\

and fifty-nine. These Masters wqge homogeneous in terms’
~of . ethnic, educational and ochpatlonal backgrounds.

4Three quarters\\Bf them had learned to,sw1m by the agev of

I3

nine; Lhirty—five out of forty had swim in a youth program

and half of them had been champions at a iotal.level. In

‘body composition analysis it was discovered that the

L
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Masters champions were lighter, less endomorphic and more
ectomorphic than the ;nonchamQﬁons: This study also
compared the body structure composition of the Masters to
the somatotype daté from Cureton's study on the United
States 1948 Olympic swim team. The subjects in Rahe and
Carter's study are cohorts to Cureton'é subjects as they
are- ‘of comparable age. It was found that the somatotybe
characterics of champion swimmers of this age group ' who

maintained their swim training level had not changed

significantly over the last twenty-five yea The Masters

swim champions, » however, are more endomorphic\ than

Carter's modern day college ' swim champions. The

- difference appearing 1in the trend study and not in the

cohort study is probably a reflection of the changing swim

training techniques. - Masters swim workouts resembl¢ the-:

age group workouts of the past. The workouts of 'the
present day young swim champions demahd a greater time
commitment.

Vaccaro et al,. (1984) investigated body composition

. ‘

~and physiological responseslof femgle Masters swimmers.
They divided eighty—seyen female swimmers into two groups
(highly trained and not highly trained) on the‘>basis of
the inEensi;y, fréquéncy‘_and Jdﬁfétion ‘of . the swim
~workouts, Within‘bééh age group the higﬁly trained were

lighter in weight, had less pérceﬁt'body fat and heavier

in body density. For both‘grodps the genéral trend with .

.
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increasi;é age was decreased height, legn body‘ weight,
and body density. Weight'and percent body fat increast.
The highly trained swimmers had lowér heart rates at rest
“and during each of the first three stages of work than the
less highly trained women. No agé—relatea statistical
diffé}énces' across age groups for heart rate or blood
pressure were found in the highly trained group. The mean
rate of decrease in MVOZ(ml.kg—f.min-l) for the‘ highly
trained and the not highly trained was seven and eight
percent respectively. The training status di% not geem
““to have much effect on the rate of V02 decline.

"~MALE AND FEMALE DIFFERENCES

Physical and physiological differences between the

N :
sexes are well , documented. Physically, females are

- ' . -

usually shorter in‘height, have a greater percentage body
fat and a_smaller proportion of muscle in relation ta body

mass than males. In full maturity, the average female is

five inches shorter and ten percent fatter than the

average male. With regards to somatotype, . the female is

more -endomorphi¢ and -less mesomorphic than the male

(Wells, 1985).

17

‘The‘ body composition differences,. are partly.

fesponsiblé for 'the aerobic power differ@nces‘betweenc‘thé
sexes. .Men«typically have absolute V02 max.}valuéSiQO to

60% greater then womem. When this is express in terms of

bl
.-
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dy weight the sex difference is reduced to 20 to 30%:

o

This difference can even be further reduced to 1572 if the
3 ) ‘ - .

o x - . (-
igg#QZ - max . 1is expressed relative td fat-free ) weight
5

i .
B (Wells,1985).

Y= o~ ‘

L T ' . '

?k‘dh The 'difference between aerobic powkr have also been
; - fw s ’ - -
“found to 'b% less between trained men and women than

between untraimned men and women. Cureton suggests that
. . ,

there igr‘only a 5% difference due , to the inherent

bioiogicai 'dgffefgnces’ between the ' sexes

v Y ' . e

e _(Drinkwater,l9&é). 

SUMMARY OF REVIEW OF LITERATURE TS
A - decline_in physical functions is associated with
'éhronqlogical"aginé. Dgcreases in maximum heart rate,

cardiac output, vital capacity and lean body mass results

in a lower basal metabolic rate and a lower work capacity.

The degree of functional change varies between

-
s

inﬁfviduais. 'Physical -acticaty has bee:ﬂéﬁpgested as a
) «s-

»

method of keeping functional decline tpg}fhe minimum.

Active ”dldgr_ people have been foﬁnd to be biologifally
younger wjth regards to lung function, bone density, lean

body 'mass and maximum work capacity than their sedentary

- .
countérparts. o B

-

. The“‘behefits;‘obtained from a training program are

1
N

related‘wto;kthe'Jfreqpency; duration and intensity of the

i

program‘%as well as to the improvement margin that exists

LI
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within the individual. The more highly trained tend to
have a higher level of cardiovascular fitness and less

_body fat than the less highly trained.

Master Swimming chadmpions are lighter, less
endomorphic and more ectomophic than non-champions. The
.Masters champions however are more endomorphic than

todays college age swim champions.
Swim performance suffers from an age related decline.
This decline is greatest 'in Ehe butterfly stroke and the
ﬂeast in the front crawl.
.. The average female is shorter in heighg, has more
percent body fat and less proportion of muscle than the

average male. V02 max is typically higher for males than

females.

19



CHAPTER 111

METHODS and PROCEDURES

SUBJECTS

Twenty females and forty males. of the Edmonton
Masters Swim Club volunteered for tﬁis study. This
‘represented almost the whole club‘that was training in
June 1985. The age of the sample members rangea from
twenfy to ‘seventy-one years,

Nine of the females and eighteen of the males had
All of

sWwum competitively prior to joining the Masters.

thé females with the competitive swimming background were

in the 20-29 age category. The distribution of males who
had competed in swimming before Masters was broader. Nine
were in the 20-29 category, four were in both the 30-39

and 40-49 category and -one was in the above 50 category.

PROCEDURE

The testing took place in June at the University of
Alberta. June was the last month thét the "club held
organized practiﬁes until Sebtember. The subjects came in
for the testing at their convenience. They were not
tested unleés they were feeling healthys All volunteers
signed a consent form. | |

vBody composition was assessed by hydrostatic weighing
and somatotype by the Heath Carter method. Cardiovaécular

fitness was measured on a tréadmill using a modified

20



Balke-Ware protocol. Information regarding involvement in

sports was obtained by questionnaire. The performance

data were obtained by the &(g\Masters swim coaches ranking
—

the 'subjects on a scale of one to nine, with nine

“

representing the most advanced swimmer.

HYDROSTATIC WEIGHING
Each subject was weighed on land in a bathing suit on
a Detecto scale to the nearest 0.1 kilogram. The subject
. ’
then climbed into.a 10 x 4 x 6 foot concrete tank and sat
on an éluminum chair in the center of the taﬁk. A 20-
pound weight belt was placed across the lap. The chair
was attached to a strain gauge .that was suspended from th;
ceiling. ‘A Sargent Recorder amplified and recorded the
forces acting upon the strain gauge. o

The water temperature was‘re;orded prior to eacéﬁ'u‘
weiéhing. It ranged from 31 to 36 degrees celsius. . The
water level varied from being shoulder to chin height on .
the seated subject. Upon sitting in the chair the subject
leaned forward wﬁ;il totally submerged and remo?ed the air
bubbles frém the skin and hair.

Subjects ‘were hydroétatically weighed at'Lotal lung
capacity.  Thgy were instructed to inspire mgximally,
pinéh their nose closed with one ﬁaﬁd, hold on to the arm
of the ‘chéir with ;he'other hand, and to siowl} lean
forward funri] totaliy submerged.“‘ Undefwatér Qeight wég

obtained in approximately five seconds.

O . ' @



Five trials were taken. The average of the trials

was recorded as the underwater weight.
Once the underwater weight was obtained, the vital

capacity was measured using a Collins Vitalometer. The

subject was seated in the water with the wéter at shoulder

to chin height. Two readimgs were taken wunless they
differed, 1in which case a third reading was taken. The
3

score was recorded as the avlerage of the two readings.

Residual volume was estimated from the vital capacity.

HEATH-CARTER SOMATOTYPING

The somatotype rating was obtained using
anthropometric datd alone. The equipment consisted of a
Lange skinfold caliper, a steel flexible tape, decto weigh

scales, a height scale,” a right angle, and a wooden

sliding caliper.

Standing “Height (Carter,1975)

fﬁq subject stood with feet together. Heels,
buttocks, upper back, and rea; of head all contacted the
wall scale. The eyes looked straight ahe?d. A -right
angle was placéd "gently at the highest poiﬁt. The

measurement was recorded to the nearest 0.l centimeter.

Skinféld Techique (Carter,1975)
A double 1layer of skin and subcutaneous tissue was
gras;ed by the thumb and forefihéer. Full spring pressure

was applied to the skinfold and the reading taken. The

22



reading was taken before the fat moved out of the folc.
The Measurement was recorded to the nearest 0.1

millimeter. -

Skinfold Sites (Carter,1975)
O

All of the =sites were marked prior to the

measurements. The measurements were taken in the order of

skinfolds, diameters, and girths. The order was repeated
so £hat ét least two measurements were obtained for each
site.. If the two readings differea, a‘fhird reading was
taken and the averége of the two closest readings was

accepted as the measure.

Triceps

The subjett stood with the right arm by the side.
The elbow was extended and redaxed. - The .ékinfold was
taken over the triceps muscle 3n the back of the right

arm. The fold was parallel to the long axis of the arm.

Subscapular

 The subject stood upright with arms py the sides.
The skin fold was faken 1ateral.td fhe inferior angle of
the right scapula. ‘The fold ran,dthward and coutward in -

the direction of the ribs.

Suprailiac
. : ‘ v >
The . subject stood erect, drew a'medium4siz€5'breath

. and held it. The fold was raised one.to tJo inches above



the right anterior superior iliac spine. ' The fold ran

forward and slighly.dowhwards.

0y N
. . \
‘u

Calf

The(/%ubject stood with one 1eg’p1aced én a bench so
that a right angle was formed at the knee. EThe fold was
taken on the medial side of the right calf just above the

level of the maximum girth. The fold ran vertically.

Bone Diameters (Carter,1975)
The two end. points of the sliding wooden~ calipers

were placed on the epicondyles of the distal extremities

L |
of the humerus or the femur most lateral to ‘the medial

plane of the bone so that they bisected the angle of the
i

joint and lay in the same plane as the Llimb. The
' |

measurement was recorded to the nearest 0.1 centimeter.

e

The right side was measured unless it had at (oné time

received an injury. In that case the non-injured side was
- . P

measured.

Humerus ; . ' |
4

. . : . : b
The subject raised the arm so it was level with the-

shoulder. The forearm was flexed at a right anglé\énd the

|

measurément'taken, ' v ‘ , 'W

Femur -
' Sy
a |bench.

The subject stood with the right foot on

_The knee "was at a .right angle and the measurement Jakeh.

24



Muscle Girths (Cater,1975) -

The . tape was placed around the limb and moved, at

right angles. to the long axis of the bone, . until the

largest reading was obtained. The tape was always in
contact with the skin but did not cause any indentation.
" The measurement was taken on the right side of the body

and recorded to the nearest 0.1 centimeter.

Biceps
\y/ﬁThe subject held the right arm horizontal in front of
\

the body. The-fe&iirm was supinated and flexed at a right

angle.

Calf
The subject stood with feet shoulder width apart.

Weight was distributed equally between the feet.

TREADMILL

Cardiovascular fitness was measured on a treadmill-

using a modified Balke-Ware (1959) protocol. The subjects
walked. on a level, motor—driven g{eadmill at three hiles
per hour for three'minutes;' thereafter the'tréadmill was

raised .a three percent grade at the end of each

succeeding three-minute interval., The test ended ‘when the

subjett'reachedAKaronen's (1957) proposed exercise heart

rate. -

" HRex = HRrest + 0.60(HRmax —HRrest)

25



2% s
The maximum heart rate was calculated by the formula

-~

(Jones et al., 1975): N
HRmax = 210 - (ége x 0.65)
The heart rate after five minutés of lying down was taken

-

as the resting‘heart rate. This was obtained just prior
to the cardiovascular testlx

Heart rate was monitored on a Quinton Heartrate
Monitor (model 650) . The time‘in minutes 4and seconds

required to reach the desired heart rate was recorded. as

the subjec®'s score.

PERFORMANCE RATING

The two Masters swim coaches jointly rated all of the
subjects 1in relation to theirvswimming ability over the
four competitive strokes. The rating was primarily based
on speed and ability;_ All of the subjects were rated

against the same standard. -

PERORMANCE LEVEL

9....Fastlin all the strokes.

8....Competeﬁt, in ;all the but excéis‘in no more than
three of them, cor

'7....C0mpetenﬁiiﬁ all four of the strokes.

6,...Swimé only three of the strbkes bﬁt is fast. v

5....Swims only three of the strokes and travels \:Ei)a

. . Y -4 . : )
constant speed. S -
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4....Still developing the technique of the three strokes.

3....Rests every eight lengths.
2....Rests every four lengths.
l1....Stops at the ends.

SPORTS INVOLVEMENT \

The sports involvement questionnaire was handed out
when the subjects ~were first tested. At this.time, a full
explanation was given on the type of information that was
required. The subjects were alloweq:to finish the section
on past sports involvement at QQeir éonvenience.

In order that spd}ts involvément could be used as a
comparable variable, thé information had to be placed info
numerical terms. Te obtain a Masters swim involvement
score, the person's years of membership waé multiplied by
the average number of practices attended weekly. and by
their ave}age duration.

The total current sports involvement score for each

. ‘
"sport was obtained by multiplying the average weekly

frequency with the average,dufat?bn. The score obtajngd
from each sport was then totaledvto give thevfiﬁallvalue.
The cgléulation of past‘sports involvement uéed a
rating system. One point was gi?en if the sport
parti¢ipated .in was'sqasonal and three points were given

if the sport was a year-round activity. ‘A point was given

for every year thJ person was active in the sport. If the

to

~1!
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sport involved wunder three hours of weekly commitment,.

then one point was given. Two points were given if the
sport involved three to six hours a week, and three points
1f more than six hours a week.

The score was calculated by multiplying the points
from whether or not the sport was seasonal by the | points
from the duration of participation and the points from the
inbénsityw The score from all the sports was then summed.

The final score was obtained by dividing the grand sum by

the person's age.
N &

CALCULATILONS FOR BODY DENSITY DETERMINATIONS

The determination of body dgnsity via hydrostatic
wéighing is based On'Arghimedes' principle that . a body
immersed in a fluid<is asted on by a buoyant force, which
is made evident by a loss of weight equal to the weight of
the displaced fluid. Thus body density is calculated by
the formuba: ' | R | |

Db =i(Ma x Dw)/(Ma - Mw)

Db is the density of the body
Ma is the weight of the body on land
Mw is thevweight of the-body in water
Dw is the density of the water |
This formula when corrected for vital ;apacity, residual
volume and_gastro—intestinai gases becomes (Ross, Mérrfeil
_Jénes): ' | | S

% Db = Mw/((Ma - Mw/Dw) + RV + VC + GIgas)

28



RV is residual volume

VC is vital capacity

GI gas is the volume in the gastro—igtestinal tract

The\ residual volume was estima;ed to be twenty-five and
thirty .percent of the vital capacity in cubic inches for
females and males respectively . A constant of 7.0l cubic
inches was assumed for the volume in the gastro-intestinal
track (Macnab and Quinney,1975).

The weight in the water was calculated by the formula:

((belt wt. b'e chart'reading)/ recorder range) - belt wt.
BODY FAT
The tormula of ‘Brozek et al. (1963) was used to

estimate percent body fat from body density.

Z body fat = ((4.570/body density) - 4.142) x 100

-

FORMULAE FOR THE CALCULATION OF SOMKTﬁHYPE
(Drinkwatér,l984)

Endohorphy rating

-0.7182 + 0.1451(X) - 0.00068(X)(X§ + 0.0000014(X)(X)(X)

X = sum of triceps, subscapular and suprailiac skinfolds.

For height corrected endomofphy X 1is muifiplied by

170.18 / height in cnm. R

Mesomdrphy rating .

(0.858 humerus width + 0.601 femur width + 0.188 arm girth
+ 0.161 calf girth) - (height x 0.131) + 4.5 .

Girths should be corrected for fat by subtraction of the

/,'
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/ 30
appropriate skinfold. N
2 N

a4
Ectomorphy rating

’

(HWR x 0.732) - 28.58
HWR = Heigh:<g}vided by cube root of weight.

~

If a negative ;:\ue of ectomorphy is obtained the rating

of 0.5 is ascribed.

X,Y coordinates

For plotting on a somatochart. ,

X = ectomorphy - endomorphy

Y = 2(mesomorphy) - (endomorphy + ectomorphy)

STATISTICAL METHODOLOGY
A1l of the results were correlsated using the Pe£§sén°
AMeaﬁ;

product-moment technique and placed into a matrix.

, .
standard dleviation, and range of the variables - provided

age, gender profiles. Frequency distribufion of the means

were graphiceally displayed.



CHAPTER IV

RESULTS AND DISCUSSION
SUBJECT DISTRIBUTLON

The subject distribution with regards to sex ayd age

is graphically displayed in Figure 2. The males
outnumbered the females 2 to 1. The majority of the
female subjects were in the 20 to 29 age category., The

males almost had equal representation in the 20 to 29 and
the 30 to 39 age category. All the subjects but one were
fully tested. A 24 year old male did not take the tread-

mill test because of time commitments.
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CFIGURE 2. FREQUENCY DI<TRIBUTiGN OF <AV}

s . - ' . . 4 C Y
"BODY FAT *

The mean, standard dev1at10n and range of the Masters

swimmer’'s percent body fat are shown in Table 2 accordlng"

to ”age group .and sex. Flgure 3 graphlcally depllcts’

\ +
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&%  the means.
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TABLE 2. Mean, Standard Deviation and Range of Masters
' Swimmers Percent Body Fat - .
' ' MEAN /) S.D. RANGE
Age 20-29 : . '
(M) N=15 . 14.05 4.00 6.80 - 18.90
“ (F) N=12 21.38 6.35 11.%0 - 30.70
Age 30-39 - ' '
(M) N=13 17.52 . 5.57 10.70 - 26.10
(F) N=3 25.17 8.29 15.60 - 30.70 ,
Age 40-49 i |
(M) N=6 20.25 5.76 12.50 - 27.60
(F) N=1 37.80
"Above 50 o '
'fM) N=6 ' 27.17 6.81 ° 18.40 - 36.90
‘F) N=& o 38.15 12.53 24.50 -°49,80
A - : _
" Total- )
(M) N=40 -18.08 ;. 6.71 6.80 - 36.90
(F) N=20 26.13 10.31 11.40 - 49.80
' W MALES o
o~ » . L, o "
‘ | il FEMALES
. P ‘ ‘ !
- v E ‘e
. R 40 -~ é;‘:“‘;, &@
C - ] v &
E . :
N 30 - ¢
T :
,é 204 T
E-. . .
< r; F it |
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T 29 « 39 49 50  TOTAL |
AGE i

FIGURE 3.  FAT PERCENTAGE OF MASTERS SWIMMERS



The trend among both sexes was for body fat to

increase with age. Interestingly, the percentége fat
difference was almost identicael between the sexes for the
20 to 29 and the 30 to 39 age group. The older age groups

were composed of too few people for <comparisons to be
0

made.

In this study, the fat percentage was estimated from
the density obtained via hydrostatic weighing, not skin-
folds. This technique is based’on a few assumptions sucﬂ
as: the densitieé of the fat and lean components are
known; the densities of these components are constank
between individuals; the proportion of the lean component

'4
is constant withinAand.among individiuals; and individuals
differ only in amount of stored fat. Work oé cadavers has
shown that both the lean component densities and pheir
p;oportions vary between individuals (Wimo;e,1983b).

The fat percentage in the females over the age of
forty seemed suspiciously high. Variations invbone mineral

and total body water causes over estimation of relative

body fat in - bath thé young and the older population

(Wilmore,19835)h A common vaqiation'in bone density 1is
osteopérosis (porous bones){{ a condition which 1is - more
commonly found in oldgr women than oidér men (Vallbona‘
azs‘ Baker, 84).~ Osteoporosis resulﬁs when the rate of

cortical bone deposition on the outer surface of the bone

is less than the rate of cortical bone 1loss from the
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r
endosteal surface (Montoye,1984).

The estimation of residual volume from vital capacity
can also cause an over-estimation of relative body fat,

especially 1in the older population or among individuals

with a 1lung ailment. As an accurate measurement of

residual volume was not possible, it was assumed that
residual volume was 30% of vital capacity for males and
25% for females. This ratio was kept constant for all age -
groups. With age, howéver, residual volume tends to
increase "and vital capacity tends to decrease (Table .1).
Even though‘ exercise has been shown to slow down
demineralization of bone (Sidney et al.,1977), the high
estimated fat values for the females over forty could be
due to a combinationvof bone density overestima£ion and
residual voiume under-estimation.

Comparisons of the mean of each age group to the

4
-~

Canaaiah norms for percentage body fat (obtained from skin
fblds), indicated that the men were(just abov€~the 80th
perceatile. The women were in the - 50th and 20th
percentile' for thé‘ 20 to 29 and 30 to 39  age group
respéctively (Canéda Fitness SurQéy,1981).

The mean fat values for tﬁé females corresponded to -
fhe age maﬁthed values of the "not highly é;aihed" females
in Vaccaro's et al. study (1984).l The "highly trained
. swimmers" had considerébly less fat. %accéro et al.

(1984) defined "highly trained" as swimming at least three



times a week for an hour. The not "highf; trained" swam a
minimum of.one half hour twice a week and covered at least
455 meters. The majority of females in this study would
have been classified as "highly trained". \

The UniQersity of Alberta's swim team was
‘hydrostégically weighed at thé start of their 1985-86
season (uﬁpublished data). The mean fat percentage of the
thirteen male swimmers was 11.1. Their mean age was 26.2.
The mean fat percéntage of the Tifteen female swimmers was
21.7 and their mean age was 20.8. The percent fat‘values
from the youngest age group of Masters .swimmer females
matched Qell Qith the‘female University/swimmers while
Fhe male Masters swimmers appeared to be slighty higher

fat percentage than their University counterparts.

SWIMMING LEVEL'

The mean,f standard deviation, and range of the
asseésed swimmiqg level are shown in Table\?. Figure 4
displays the meaﬁé'only. The swimﬁingllevel appedred to
dgcreése with age for the women. Ig?hmgp followed the
-sgme pattern excéPF for the 40 to 49‘ age group;. ~This
deciine is due to t&é rating system. | A]llof‘the subjects
were rated against ﬁhe 'same standard, tﬁprefore, _the
younger males were faVbured for tﬂe highest ratings.

The females or ‘oide\ Mésters_who obtgihed the.’highest

'

ratings‘would'be outstaﬁding'in their own category.

\

\
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As syimming.level was judged both on technical skill
and speed, the figding of Rahe and Arthur (1974) that the
_decline in swimming speed is approximately 172 per year
after the age of thirty can explain the decreasing trend.
Technically, butterfly was the stroke which' decided
‘whether a person rated above a 7. Butterfly was tanht
and swum during the Master swimming practi&es, yet the
older age group competitive swimmers were more efficient
at this stroke. Rahe and Arthur (1975) found the decline
in the butterfly speed to be épproximately 1.572 for men

and 1.87%7 for women per year after the age of thirty.

» L 4

TABLE 3. Mean, Standard DeviationL and Range of ﬁhé
) Assessed Swimming Level

MEAN . S.D. : RANGE

Age 20-29 ‘

(M) N=15 7.60 . 1.88 3.00 - 9.00

(F) N=12 7.08 1.37 5.00 - 9.00

Age 30-39 :

(M) N=13 6.69 1.74 4.00 - 9.00.

(F) N=3 5.33 ‘ 1.14 4.00 - 6.00
f{

Age 40-49 ‘

(M) N=6 7.66 . 0.50 . 7.00 - 8.00

(F) N=1 o 5.00 .

AbOVé‘50 o - » - B ‘

(M) N=6 ~3.50 \ 2.43 1.00 - 7.00"

(F) N=4 4.50 K 2.37" - 2.00 - 7.00

Total E , ‘ .

(M) N=40 . -6.70 2.22 1.00 - 9.00 |

(F) N=20 _ 6,20 '1.84 1.00 - 9.00

N=60 6.53 . 2.10 1.00

i
-
SO
o

36



FY MALFS

M revares

Comosm

ikl

20 30 40 ABOVE M F GRAND
29 i 39 49 50 TOTAL

AGE

FIGURE 4. ASSESSED SWIMMING LEVEL

CARDIOVASCULAR FITNESS '
| Over the years a variety of stress tests have been
' developed to medsure cardiovascular fitness, The Balke-
Ware tzgadmilllé;ocedure‘was chosen as the most suitable
for ,this study for a number of reasons.
Walking is an activity utilized in day-to-day living.

The differences in walking effifiency are small  between

individuals (Balke-Ware,1959). Skill would not be a hajor’

factor 1limiting. the outcome as it would have been if a

swimming test' was utilized. Walking involves the entire

body. Cycling tends ‘to utilize primarily the lower body,

.and local‘fatique could cause the test to end prematurely.

iIh the VBaike—Ware test the treadmill moves at 3.0

m.p.h. throughout the test. This“spe§d provides a warmup
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without tiring the subjects. Changing the  incline for
increased"power output meant that the whole test was
performed at a walking gait. Many of tﬁe subjects would
have been too amnxious rqnning on the Freadmill. A
submaximal test brotocol was necessary because of the wide

range in the subjects' ages.

s |

The Balke-Ware test does not require the calculation\

of an oxygen uptake value (Balke—Wafe,1959). The time

quired to reach a predetermined heart rate was used as

fiyYness measure. Because the subjects for this study
widely in age, {//was necessary to individualize

rate_limits ;t which the test was to be stopped.
— -

/hearf rate declines wi;ﬁ age (Londeree and
VGN—’////Meespﬁberger 1982) In order to compare individuals they
to accomplish 51mllar work 1oads. At the same work

load the more fit individual will ha{e a lower heart rate

and a more rapid post-exercise heagﬁ‘rate recovery, but

the maximum heart rate willAﬂbzrse affected (Smith and

/ Kampine, 1984). | (

‘Karvonen's method of computing the 607% training heart -

rate level was used as it takes into account the subjects

potential heart ~rate 1increase. Davis 'and Convertino

(1975) compared two other methods df predicting training

‘~sintensity to Karvonen's m%;hod and found Karvonen's method

4

to be superior.

The results of the treadmill test are displayed in.

38
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Table 4 and Figure 5. There was a. distinct decline in the
time spent on the treadmill with incréasing age.
Interestingly, the standard deviations remain almost the
same. The females were approximately three minutés slower
than the males. The largest difference between the sexes

was found in the youngest age group.

-

The results follow closely to that ' which is
dQCUmented. Maximum aerobic power decreases with age. The
decline in MV02 occurs regardless of level of activity.and
the rate ofvdecline is slighty less in'women (Raven and
Smith,198;). This decline <can be partly expl?ined by
accepting that the age related loss of 1lean body mass

infers a decrease in the active metabolic tissue (Ravin

and Smith,1984). Astrand and Rodahl(1977) state that no

\ )

significant differences ' in maximal aerobic power exist,

between the sexes up until éuberty. After puberty,
women's aerobic power is typically 70 to 75 that of,
men's. Females have a smaller‘sgroke vélume'and a higher
heart rate for a given severity of exercise (Astrand and
“Rodahl,1977). In the age group 20 to 29 years in this
study, . the fémale's» mean time on the treadmill was 70

percent of the male's time.

|
|

h
|
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TABLE 4. Mean, Standard Deviation and Range of the Time
on the Treadmill

MEAN S.D. RANGE
Age 20-29
(M) N=14 16.94 2.76 13.00 - 22.30
(F) N=12 11.70 3.03 7.20 - 18.50
Age 30-39
(M) N=13 15.38 3.35 11.00 - 22.00
(F) N=3 12.33 3.03 10.10 - 15.80
Age 40-49 .
(M) N=6 13.97 3.57 7.50 - 18.00
(F) N=1 12.50
Above 50 '
(M) N=6 9.90 3.17 4.20 - 14.80
(F) N=4 9.73 5.02 4,40 - 14.50
Total
(M) N=39 14.88 3.92 4.20 - 22.30
(F) N=20 '11.464 3.24 4.40 - 18.50
- N=59 13.71 4.00 4.20 - 22.30
!
BB MaLES
20- - Il FEMALES
18+
164 .
1.4 . |
T 124 - ‘
I o, "
M . N .
E 81 ,
. 64 ; -7 i o
4‘ . :" ’ .
2 : v . ’
0 - Ll S g
'30 - 40 ABOVE M 'F GRAND
29 39 49 50 TOTAL
N | AGE

- .
\ S ‘
FIGURE 5. TIME ON TREADMILL




RESTING HEART RATES

The resting heart rates used in this study were not
true restiqg rates but rather pre-exercise heart ‘rates.
Resting heart rate does not change with age (Bortz;1982),

rather resting bradycardia is a consequence of physical

conditioning (Raven and Smith,1984). A study by Sime et~

al.(1972) demonstrated that heart rate (resting and

exercise) 1s a highly stabke characteristic over a period
‘ N

cof time. o

Table 5 ahd Figure 6 show ' the Masters swimmers'
resting heart rates. The above 50 year old age group
malgs had the highest mean resting heart‘rate values. The
20 to. 29 year. old females had the greatest range of
resting heart.rate values. The female with the resting

heart raqE of 36 was, at the time of the testing, running

. . TN
over sixty miles a week.

.:’ MALES

Ml FEMALES

|

701
604
5018
40} iR
30
204 &8
10418

o BB < s emd

ey

ABOVE M F GRAND
50 AL
AGE TOT 3

CFIGUKE 6. RESTING HEART RAGES
| . |
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Table 5. Mean, Standard Deviation, and Range of the
Resting Heart Rate

' MEAN S.D. ’ RANGE
Age 20-29
(M) N=14 55.29 o 8.53 42.00 - 72.00
(F) N=12 57.25 9.67 ,36.00 - 72.00
Age 30-39
(M) N=13 54.38 - 8.76 45.00 - 78.00
(F) N=3 62.66 7.56 54.00 - 68.00
Age 40-49 i )
(M) N=6 57.00 5.02 54.00 - 66.00
(F) N=1 66.00 S
Above 50 _ C
(M) N=6 67.17 9.06 54.00 - 79.00
(F) N=4 60.00 8.47 48,00 - 66.00
s -
Total ‘wﬁé' ,
(M) N=39 ©57.08 9.12 42.00 - 79.00
(F) N=20 59.0s 8.88 36.00 - 72.00
N=59 S57.74 9.00 36.00 - 79.00

SPORTS INVOLVEMENT

In this study, sports involvémeﬁt refered only to the
amount of time dedicated to physica% activity. Intensity
was not taken into account. The data were based on
recalled information and thus subject to human error. The
older subjects hadra lot of years to fecall. In any case,
examination of tﬁe sports invoivement values made analysis
of activity tfénds possible. |

‘The level of Masters Swimhing involvemgnt (Table 6
and Figure 7) was calculated by the formula |
No. of yeara ‘X No. of précti§ES .Xf‘zvgraée duration
a member attendgdwwepklxv”‘ of‘pfactices

——

—
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The trend of the older subjects to appear more involved in
the «club was partly due to the number of years 1n which
they had been members (one must be over twenty to join).
Values of 1.5 or lower represented new members. The two
male groups, age éb to 49 and the above age 50 are areas
where new members have not joined. The value of 38.3
repfesented the highest obtainable value. The club still
had two of its original members and they generally came to
all practices and stayed(fpr the entire duratiog.

It appeared froﬁ thése results that Masters swimming
was . more attractivé to males. The males outnuﬁbered the
females by a two to one ratio and they were slightiy more

involved.

-

Table 6.Mean, Standard Deviation, and Range of Involvement

in Masters Swimming

MEAN S.D. RANGE
Age 20-29 .
(M) N=15 7.51 6.10 0.50 - 22.50
(F) N=12 6.43 5.90 1.50 - 20.00
Age 30-39
(M) N=13 7.74 ©5.33 1.50 - 21.00
(F) N=3- 5.73 4.41° . 1.20 - 10.00
Age 40-49 g o o
(M) N=6 13.22 10.05 2.30 - 27.00
. (F), N=1 © . 15.00 o ‘ \
Above 50 ) .
(M) N=6 . 13.60 15.76 4.50 - 38.30
"~ (F) N=4 - 11.20 ‘18.15 1.00 - 38.30
Total o :
(M) N=40 9.36°  7.95 -0.50 - 38.30
(F) N=20 7.95 9.12 1.00 - 38.30

N=60 - . . 8.72 8.24 ©0.50 - 38.30.

&
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)
R \ Y
The = present sports involvement \Snly inpcluded the

N
. A
were participating in at the time of the testing (Table 7
\ Ay

\ .
total weekly amount of sports activitj\g{at the subjects
and Figure 8). Looking at..the totals, it appeaffd that
there was no sex difference between the preseﬁ$ amount of
)
sports part1c1pat;on This must mean that the females
were more. actlve in sports out51$% of Masters sw1mm1ng

It is also 1nterest1ng to note that the :sports

A\

. involvement does not fluctuate much over'the different age

groups with the one exception of age 30 to 39 fem%lés.'

The drop of. 1nv01vement for thls group could be due to the

small sample 51ze.
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Table 7. Mean, Stapndard Deviation, ahd Range of Present
’ Sports Involvement
MEAN S.D. RANGE
Age 20-29 , .
(M) N=15 8.71 7.08 1.80 - 30.00
(F) N=12 10.09 5.11 5.50 - 21.80
Age 30-39
(M) N=143 10.42 7.45 1.00 - 26.30
(F) N=3 6.00 1.74 5.00 - 8.00
Age 40-49 )
(M) N=6 8.28 6.25 3.00 - 19.00
(F) N=1 8.50 ' ‘ -
' R
Above 50 )
(M) N=6 9.57 5.20 3:.50 - 16.00
(F) N=4 ' 11.45 10\89 2.00 - 26.80 .
Total ‘ 4) . :
(M) N=40 9.33 6.65 1.00 - 30.00
(F) N=20 9.67 6.10 2.00 - 26.80
N=60 9.44 6.45 1.00 - 30.00"
M Maies
, Ml FemaLEs
I .20-17-
N 18F
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0 14¢ :
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v ._lO-
E 8 4 .
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FIGURE 8.  PRESENT SPORTS INVOLVEMENT
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.

Sports involvemgnt err thé last two yFars (Tablé 8
and Figure 9) (as examined to separage established
“activftiés from newly acquired activities. Atomi and
Miyashita (1976) found that the positive‘ gains from
°part?cipating in anhactivity start to piateau between the
first and second vear of &nvolvement.

1y

In this study, it appeared that the most active

' groups were the oldest ones. The finding from the 1981

~

active in the fitness survey.

Canada Fitness Survey is that, "A perceived lack of time
due to work pressures is the most important obstacle

keeping people from being more active." Therefore it

"would appear ‘that the retired subjects are elevating the

mean activity level up in the two older age groups.

This *high activity level among the older groups was
. . ' \
unique. Ta the Canada fitness survey the older Canadians

were more sedentary than younger ones. Spare time was

B

filled, with activities other than sports participation.

joungﬂAmales and females were found to be .equally

o

. -

46



Table 8.

Mean, Standard Deviation,

and Range of the Level

of Sports Involvement during the Last Two Years

Age 20-29

(M)

(F) N=

N=15

12

Age 30-39

(M) N=
(F) N=

13
3

Age 40-49

(M) N=
(F) N=

Above

(M) N=
=4

(F) N

Total
(M) N

(F) N=
N=

HZmMmI MmO <=~

N le-

6
1

50
6

=40

20
60

401
304

20+

FIGURE Y.

MEAN

23.
25.

27.
.83

19

22.
36.

28.
26.

25.
25.
25.

ki il

20
29

60

83

12

66
00

83
00

39
48
42

S

10,
12.

12.

13.
22.

12.
13.
12.

.D.

69
32

.44
.25

04

69
37

39
40
60

ABOVE "M F GRAND
TOTAL

RANGE

.00
.00

Negie))

9.50
17.50

8.00

14.00
7.50

6= 00
7.50
6.00

~52.
43,

56.
22.

42,
51.
56.

56.
56.
56.

B MALES

M Fewases

—

SPORTS INVOLVEMENT DURING THE LAST

TWO \hARb

00
00

00
00

00

00
00

00

00

00



The ©purpose of examining past sports involvement
(Table 9 and Figure 10) was to disclose any age-related
trends. The attitude towards physical activity has

hanged over the years.
( There appeared to be no trend with rega;ds to sports
participation through the various age groups of Masters
swimmers. The slightly lower values for partic}pation in
the female age 30 to 39 group and the male‘age 40 to 49

corresponded with the lower activity levels for these

groups over the last two years.

Table 9. Mean, Standard Deviation, and Range of the Level
Past Sports Involvement

MEAN S.D. RANGE

Age 20-29 .
(M) N=15 6.00 2.72 . 1.10 - 10.80
(F) N=12 5.68 3.87 1.50 - 15.30
Age 30-39
(M) N=13 5.71" 4.00 © 0.60 - 16.30
"(F) N=3 _ 4.37 3.07 1.90 - 7.80
Age 40-49
(M) N=6 . 4.53 . 2.68 1.00 - 7.50
(F) N=1. -~ 4.50 ' :
Above‘SO
(M) N=6 6.05 4.75 : 0.60 - 12.90
(F) N=4 5.88 . 4.41 . 1.40 - 11.60 ’
Total ' . ,
(M) N=40 5.60 0 3.42 0.60 - 16.30
(F) N=20 5.46 3.61 1.40 -~ 15.30

-3

¢ N=60 5.62 .46 - 0.60 - 16.30
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FIGURE 10. PAST SPORTS INVOLVEMENT

SOMA?OTYPE A

>'Tab1es 10 through 12 and Figures 11 through 13
contain the sbmatotype results. Figure 14'indicates fhe
- somatotype values for both .sexes on a sométochaft. Table
13>shows the division of the somatotypé cléssification for

Masters swimmers.
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TABLE

Age
(M)
(F)

Age
(M)
(F)

Age
(M)
(F)

Abov
(M)
(F)

Tota
(M)
(F) -

10.

20-29
N=15
N=12

30-39
N=13
N=3

40-49
N=6
N=1

e 50
N=6
N=4

1
N=40
N=20

HZcox>

F1GL

Mean, Standard’Deviation, and Range of the
Endomorphys Component
MEAN S.D. -~ .RANGE
\\\//
3.04 0.86, 1.40 - 4.90
3.95 - 1.66 1.80 - 7.00
3.15 1.17 1.40 - 5.20
3.80 1.40 2.40 - 5.20
3.20 1.17 1.30 - 4.30
7.90
3,66 1.44 2.20 - 6.30
5.25 1.32 3.30 - 6.3
3.20 1.08 1.30 - 6.30
4.39 1.74 1.80 - 7.90
. Bl veices
M ExmaLEs
8T
7_
6+ ‘
1 | it
4] - B
3 , o _ ,
21 f
14 ,
‘ 1] : i 3
20 30 [ 40 ABOVE M F
29 39 49 50 TOTAL
: : AGE .

RE 11 ENDCMORPHY COMPONENT

&

50
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Table 11.

Age
(M)
(F)

O

Mean, Standard Deviation, and Range of the

20-29
N=15
N=12

30-39
N=13
N=3

40-49
N=6
N=1

Above 50

(M)
(F)

N=6
N=4

Total

(M)
(F)

HZc O X>» .

N=40
N=20

6.5G1
5.851
5.201

3. 90-

. 601
.95+

254 B

. 30‘?‘ .-'.

.00

CO—=r—rpw

. 65-1- .

M

w

v W
A

s~ o

Mesomorphy Component

EAN

.32 -

.83

.51
.52

.96
.67

.19
72

.74

.78
.00

.00
.04

ABOVE M .

50

RANGE
3.50 - 6.50
2.80.- 5.10
4.00 - 8.20
4.30 - 7.50
4.30 - 6.30
5.20 - 7.60
3.70 - 6.00
.
3.50 - 8.20
2.80 - 7.50

- Il vaLEs

N FemaLes

TOTAL

FIGURE 12.  MESOMORPHY COMPONENT

N
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'FIGURE 13. - ECTOMORPHY COMPONENT

Mean, Standard Deviation, and

)
s

Range of the

20 - 30 40 ABOVE M  F
29 - 39. 49 50 TOTAL
-~ AGE : :

Table 12.
Ectomorphy Component
MEAN s.p. RANGE
Age 20-29
(M) N=15 2.43 1.06 1.00 - 4.40
(F) N=12 2.69 1.09 o 0-30 - 4.10
Age 30-39
(M) N=13 -2.3% 0.93 0.60 - 3.70
(F) N=3 1.70 1.04 0.50 - 2.40
Age 40-49
(M) N=6 2.47 0.75 . 1.30 - 3.40
(F) N=1 1.00
Above 50 ‘
(M) N=6 1.50 0.70 0.60 - 2.40
(F) N=4 2.20 0.95 1.00 - 3.10
. Total
(M) N=40 2.26 0.96 0.60 - 4.40
(F) N=20 2.36 1.06 0.30 - 4.10
B vALES
il FEMALES
2.807 5, ' o
2.50 - ' ' , :
2.24 1 - — ‘
Q 1.96- B = | ,
T 1.68; S o o o
U. 1. 1‘0'1 Santh N - . . -
yo 1124 | -l M
T 0 .,.81‘ T N N . . 7 - . ‘
N 0‘56" .. . n - ) ' )
0.28%4 o ll 1 )
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The Masters swimmer males were more mesomorphic and
less endomorphic than the  females. The ectomorphy
component of the two sexes appeared to be equivalent. The

data showed no major differences in the somatotype between

the different age groups with exceptigﬁ of the endomorphy

-

: s
- component which_was higher in thg/females above the 40 to

— s

49 age group.

TABLE 13. CLASSIFICATION OF SOMATOTYPE
TYPE NUMBER © FREQUENCY
Female - Male Female Male
Balanced endomorph | 1 0 | 5% -
Mesomorphic endomorph | 5 .0 ‘ 257% -
Mesomorph endomorph 3 4 ISZ‘ 107
Ehdomorphic mesomorpﬁ 4 18 207 457
Balanced mesomorpﬁ 2 10 107 25%
‘Ectomorhic mespmorh 1 6 5% 15%
Mesomorph. ectomorph 1 1 . 5% 2;5%
Mesomorpié ectomor ph 1 1 5% 2.5%

Balanced ectdmorph - - ' -
Endomofphic ectomofph - “ - -
Endomorph ectomorph - - -

Ectomorphic endomorph - é\ -V, = =
, ) :

Central _ ' 2 - 4 102 0 -



- FIGURE 14.
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Differences between the two sexes became very

apparent upon classification of somatotypes. The females
showed a much lérger variety of body build types than the
males. There was a female representative in nine of the

thirteen potential somatotype categories, whereas only six

df the categories had male representatives.
»
The best Canadian norn¥ of somatotype come from a

sfudy by Bailey et al.{1982). Upon comparison the
Masters swimmer appeared to be less endomorphic but more
mesomorphic and ectomorphic than the "average" Canadian.
The most common ’type of Canadian sqmaiotype was the

endomorhic mesomorph for the females and the mesomorphic

endomorph for the males. Endomorphic mesomorph was the
second most common category to the female Masters
swimmers. No "male Masters fell into the category of

-mesomorphic -endomorph.

DeGaray (et al.,1974) and Carter (1982) respectively
have analyied the‘somatotypes of swimmers from the Mexico
and 'M7ﬁtregl Olympic games. | The mean somatotype values

1}

from \Qize studies and the values from this study are
in

1

summarize¥ in table 14
. ' L
TABLE 14, ' SOMATOTYPE OF SWIMMERS
MALES. 'FEMALES
MEXICO 2.1 - 5.0 - 2.9 3.4 - 4.0 - 3.0
 MONTREAL 2.1 - 5.1 = 2.8 3.2 - 3.8 - 3.0 (

EDMONTON 3.2 - 5.5 - 2.3°  &4.b - 4.5 - 2.4
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The Masters swimmers were more endomorphic and
mesomor phic but less ectomorphic than the Olympic
swimmers. The sex differences between the Olympic

swimmers and the Masteps swimmers were almost indentical.

The somatotype distribution of the Montreal Olympic
swimmers (Carter,1982) was similar to that of the Ed;on;on
Masters in that males fell into six categories and fgm?Ies
into ten. Differences, however, were }ound between the
most common somatotlype category. The three most common
categorieé in decreasing order were Balanced mesormorpﬁ,

v

Ectomorphic mesomorph amrd Endomorph mesomorph for " the
males and Central, Balance <mesomorph, and Mesomorph
endomorph for the females. Oné of the feﬁales’from this
study that fell into thé Central category was a competitof
ip the Mbﬂtreal Olympics. p
INTERRELATIONSHIPS OF VARIABLES

EXamipation of thé relationship between. selected
vériables (Tables 15 and 16) reveals only two moderately
-high correlations: .a -0.72 correiation between body fat
and‘ ;Hé‘time on the treadmill to reach 60 percenf of the
‘estimated maximum heart rate‘ and’ a 0,76 correlation
.betwéen the present level of sports participation and the
level maintained over the last t;é years. The
gorrelafiqns,omargéd with an astgriskvare éignificant at

‘the 0.05 level.
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', TABLE 15. :
PEARSON PRODUCT-MOMENT CORRELATION COEFFICIENT
OF SELECTED VARTABLES
SWIM TREADMILL % PRE-EX
LEVEL TIME FAT . AGE H.R.
SWIM |
LEVEL I 0:53% _0.54% _0.52% _0.42%
TREADMILL * !
TIME 0.53* eem -0.72%  _0.37% _0.47%
7 FAT ~0.54%  _0.72%  —___ 0.51%  0.42%
AGE 0.52%  -0.37% 0.51%  ____ 0.36%
INVOLVEMENT
MAST. 0.10 0.30% 0.02 0.33*  0.0]
PRES . 0.05 0.18 -0.03 0.01 -0.21%
2YRS. 0.06 ~0.36*% -0.18 0.09 -0.18
PAST 0.26% 0.13 -0.10 0.01  -0.20
* p < 0.05 = 0.21
/
TABLE 16.
PEARSON. PRODUCT-MOMENT CORRELATION COEFFICIENT
OF SPORT INVOLVEMENT
MASTERS  PRESENT PAST
N MASTERS: —— . 0.04 " 0.07
il PRESENT 0.04 el 0.22%
;- | 2-YEARS - 0.13 = 0.76% 0.31% “

* p <0.05 =0.21 E



The correlation of 0.76 between present . sport
involvement and the last two years of sports ifgvolvement
revealed that the activity patterns of Masters gwimmers
were reasonably established. It was not surpriging that a
low <correlation-existed between past and present sports

1 .
involvement. Leisure activities are affected by

.
environmental and’ econohic- conditions (Keys, 1967).
Opportunity for sport involvement has probably varied over
the yea?s. The 1low correlation between involvement in
Masters - swimmihg and the other sports involvement
indicated that Mastefs swimming has aftracted a wide

assortment of members with respect to the degree and range

of sports activity.
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'FIGURE Y5.  TREADMILL TIME VS PERCENT BODY FAT

58



~
. -

Figure 15 grap?ically deplicts the relationship
between percent body fatvand performance on thé treadmill.
The individuals with less body fat could do more work
before éheir heart rate reached 70 percent of their

-

estimated maximum. £ 1983 study be Mcleod et.al., uéing
3,174 high school athletes revealed the same negative
trend between body fat and performance. They found that

performance deteriorated dramatically when body fat was

above 107 in males and-197 in females. Parizkova (1977),
also found a negative relationsﬁip between aerobic
capacity -and percentage body fat. She concluded ‘that

after the age of-12.7, okygen conéumption is more closely
related to lean body mass thanm to total body weight.
Diverse sport pafticipation probably resulted in a

0.53 correlation between. swim level and time on the tread-

mill. _ For many of the members swimming is a secondary
sport. In any <case, cardiovascular adaptatibn can . be
RN

obtained by a person with a low level of swimming abiley .

as long as the iraining principles (American College of

Sports Medicine, 1978) ére adhered to.. ~The éxtremely-low

correlation. between body fat and involvement in sports

could be due to fat storage”béing related to the  balance

of energy -input and energy output (Astrand ‘and Rodahl,

1977); The. energy‘,réquirements of bpth ‘leisure and
0ccupatibn“ are important in calculating energy o@tput 
. ' ‘ ' . s Tt 3

" (Reiff et al.,1967). 'Diétafy habits must be examined for .

-
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an estimation of energy input. ;
The —Q;Sé correlation between age and swim Mevel
suggests that there was a trend for the older member to be
a poorer sQimmérAthén the younéer member. A higher percent
age of the~' unger than older Masters members came from a
‘ competitive.age gfoup swim background. | |
The 0.54 correlation between age and fat supports the
documentation that body fat increases with age (Pariskova,
1977). The fact that® this correlation 1is not any higher
supporta the bélief‘that physical activity can offset the
degree of age-related fat iﬁ‘ ase (Oscai,1984).
The ioy, correlation ~ between age and Maste{s. swim

invo!vement supports the view that Masters s®imming is for

people of all ages (over 20 yeaTé). The low correlation

between age and the performance on the treadmill supports

the finJﬁng by Heath et al.(1981) that physical activity

can slow V02 decline:

The pre-exercise heart rates do not correlate highly

1

with any of the other variables. A decrease in resting

heart rate is a consquence;of'increaséd;physical t fitness

(Astrand,l956)” but is not nebessarily an indication of

physical fitness ' as there -are other reasons  for

bradycardia. - ., - S !

4
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CHAPTER V

SUMMARY AND RECOMMENDATIONS é
Summary
Twenty female and forty male Masters swimmers
o
volunteered for body composition assessment,

cardiovascular fitness testing and sports involvement
analysis. The purposes of this study were to examine the
relationship between cardiovascular fitness, body
composition and involvement in sport as Qéll as to develop

an anthropometric and performance profile ‘on Masters

. L o
swimmers relative to age and sex.

Body fat was estimated hydrostatically.

"Somatotype was determined by the Heath-Carter (1975)

method. A modified Balke-Ware (1959) treadmill protocol

a

was used’ to obtain a <cardiovascular fitness measure.

v e

N M -
Sports involvement was obtained by questionnaire. The two
v
i \
/

Masters swim coaches provided the performance data by

\ o

The results were correlated and placed in

ranking the sub jects

matrices. The mean, standard deviation and range provided.

.

the profile. The profile means were graphically

- displayed.

Within the limitations of this study the ‘major
' »
“findings weré:

1. As a group, the older Edmonton Masters club members

were less skilled at swimming than the youngér members.



2.- The male Edmonton Masters swimmers had higher levels

of cardiovascular fitness and lower levels of body fat

than the females. The males also scored lower in the
endomorpﬁy component than the females. For both sexes,
body fat increased with age. The body fat <correlated

negatively with cardiovascular performance.

3. Males were more involved' in the Edmonton Masters Swim

Club than females, yet the two were almost equal with

regards to present sports involvement. The present
spbrts‘ involvemefit <correlated highly with .sports

involvement over the -last two years.

RECOMMENDATIONS

1. This study should be repeated on othéer Masters swim

clubs to develop a larger profile data base.

2. A longitudinal study is recommended. The subjects in
this study remaining active in the club should be

remeasured every year.

~

3. Comparisions should be made beteen Masters swimmers

-

exercise may be noticed.

’

s

4, Training differences should be examined by comparing
Edmonton Masters' profiles to other Masters' swim club
profiles. 'Mastérs swimmerfs profiles: Sﬁdhld also be

compared to the profiles from other Masters spogts.
‘ ' S

\
A
I

/

and sedentary co-hort profiles. Differences due to-
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SUBJECT CONSENT FORM

I desire to engage voluntarily in a physical fitness
assessment to enable a profile to be developed on Edmonton
Masteré Swimmefs. The assessment will include a physical
work capaciﬁy test, body composition analysis and a
questionnaire. )

I understand that for the physical work capacity test

I will walk on a treadmili until I have acheived a heart

rate equal to HRrest + 0.60(HRmax - HRrest). Heart rate

: \éﬁ%aximum equals 210 - (age x 0.65). The test will commence

with a three minute walk at 3.0mph at =zero grade;
thereafter, the speed will remain constant but.the mill
will. be raised 37 every additional three minutes. The

test will be discontinued once I reach the desired heart
[}

‘rate, if I become distressed in any way or if I develop

g%y abnormal response. I realize that as with any type of

fitness test there are potential risks. These include
shortness of breath, lightheadiness, fainting, nauseas,
chest discomfort and muscle cramps. Every effort will be

made to conduct the test in such a way as to minimize the

~

-risk and discomfort.
¢ ) : ' -

The body compos®tion  ghalysis  will binVOAVé

hydrostatic'fweighing and skinfqlds. 4 he /ﬁﬁ@é%}?nnaére

will deal with my PaStgﬁnd cufrent sports involvement. . At

any t'™e, I will be able to discontinue participation in

b9

e



(

the project or some of its parts without prejudice.
All of the data from this study will be confidential,
the results may be used for scientific purposes.

however,

I have read the foregoing and I understand it. All

questions which have occurred to me have been answered to

Ld

my satifaction.



Standardized Test of Fitness Appendices

. Physical Activity Readiness
Questionnaire (PAR-Q)"

9ARY!C|PANYxOENY|F|CAT~(‘~ -~ 1

e ———— 1

PAR-Q 1s designed 1o help you help yoursel! Many health benetits are associated.with fegu'ar
exercise and the completion of PAR-Q i1s a sensible ftirst step o take it you are planming ic
tncrease the amount of physical activity in your hfe

For mesi people physical actwvily should not pose any probiem of hazard PAR-Q has bee-
designec to 1gentity the small numbper bt adults tor whom physical activity might De 1nappropr:2a-
othcse wno should have medical advice concernmg the type of activity most suitable tor the

Common sense s your best guide n answering these lew questions Piease read ther
carefully and check (v. ) the O YES or O NO opposite the question if it apphes 16 you

YES NO
O O "1 Hasyourdoctor eg’s'r said you Qave heart trouble”? ot
a g 2 Doyou trgquently.h;ah‘:g pains in your neart ana chest?
, @] ] ‘ 3 Doyou ongn feel f'au:n or have spells of severe dizziness?
‘[:] O 4 Has a doctor ever sa:d your bloéd pressure was 100 hnén'i - ‘ . .
M O 5 '™as your OOCio} éver told you tha(you have a bone or joint problem such

as arthritis that has been aggravated by exercise, or rmgm be made
worse with exercise”?

. ® Y
O -D. 6 tsthere a'good physical reasgn not mentioned here why you should hot
follow an activity program even if you wanted to? .

Are you over.age 65 and not accustomed to vigorous exercise?

If you answered PAR-Q accurately. you have
reasonable assurance of your presem SUItabllny
for: .
® A GRADUATED EXERCISE PROGRAM - A
gradual increase In.’proper exercise pro- -
motes good fitness development whiie
minimuzing or elminating- discomfort. . .

e AN EXERCISE TEST - Simple tests of fitness , i
: - - : {such as the Canadian Home Fithess Test)?
-programs.- . - . or more complex lypes may be undertaken
. :ifwyou so deswre. : .

.. M you have not recemly done so. consult with

“i_your personal physician by telephone or in person
. BEFORE Iincreasing your physicat activity and/or
- taking a fitness test. Tell him what questions you
answered YES on PAR-Q, or show him your copy.

.

After medical evaluation, seek advice !rom your

physician ‘as to your sunability tor: . L

- & ynrestricted physical actuvily, probably on I
graduaily increasing basis. .

® restnicted or supervised activity to meet your.

specific’ needs at’ least on -an initial basis

Check 10 your commumly tor speCIal programs or.

services

postpone

If you have a temporary mmor rllness such as 8.
-gammon cold

*.Developed by ‘the Briusn Columbia Ministry o' Health Conceptuahzea ‘and. cfiiqued by the, Mulluaxscnolmtvy Advisory ‘Board on ExecCise IMABE
Trlnllllnon veploom:l-on and use s entirety s encoyuged Moo.hcauons Dy wrstien perm.ssuon “onty. Not to be u"a 10' commelxo
ldvemsmg 'n orger 10 solcil -Dusiness from (e pubhic - J . - .
Referente P! 9 vangation Report .8nitsn Columbia Mm;sz a! Health - 1978 : .

* Produced Dy nnen Covumb-a Ministry - of Healm ana.the. Depanmem of Nat:ponal Heallh 8 Wetlare -
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SPORTS INVOLVEMENT

MASTERS SWIMMING INVOLVEMENT

years of
membership

no. of practices
attended a week

QUESTIONNALRE

average duration approx
of practice mileage

be |

ADDITIONAL

type

ACTIVITY

‘frequency
per week

Y

average duration
of each session

PAST SPORTS INVOLVEMENT
type starting finishihg frequency duration
: per week - of practice

age age




RAW DATA OF FEMALES

AGE LEVEL RESTING ZFAT . TIME SOMATOTYPE
HEART RATE . ex. mes. ec.-
20 8 36 19.3  17.2 1.8 2.8 4.1
22 5 sa  21.7  12.2 4.3 4.2 2.4
22 5, 60 29.7 1607 4.2 4.2° 3.
25 7 60 245 9.8 5.6 3.5 2.9
25 9 48 21,2 16.7 - 3.0 3.9 33
25 7 69 17.8  12.1 3.5 3.2 2.9
26 7 60 13.5  12.9 2.4 4.2 3.4
27 s 72 29.1 7.2 6.3 49 1.8
27 8 54 30.7  10.9 Yo 5.1 0.3
28 8 . 54 11.4 18.5 1.9 3.9 3.8
29 8 54 22.7  10.7 4.0 4.8 1.5
29 8 66 - 15.0  10.5 fsA 41 2.7
33 6 . sS4 15.6 15.8 2.4 4.3 2.4

| By }
35 4 66 30.7  10.1 5.2-5‘%'7.\5 0.5
35 6 6 ?'.9_.2. 11.1 ?.8 4.8 2.2
46 s 66  37.8 12.5 7.9 5.6 1.0
50 2 66 A '4/7,-.7-_'»':&.4 . 5.8 6.0 1.0
52 7 .48 ,/,2;4.5 16.5 3.3 4.4 3.1
55 EETEE 66  , 49.8 " 6.5 6.3 3.7 2.8

57 " 6 60 °  30.6 13.5 5.6 5.2 1.9



AGE

20
22+
22
25’

25

25 .

26
27
.27
28
29
29
oo A3
| 35.
35‘
.é4
5o
52

'55

- 57

o

RAW DATA OF FEMALES

mast.

20.0

15.0

10.0
10:0

15.0¢

&
w

i

SPORT.S INVOLVEMENT

pres.

18.5
21.8
5.5
7.0

10.0

11.0

11.

<‘Lﬂ’

b

o
: {Z;o w oy

[00]
o

>
. ®

8.0
8.5 .
6.0 i

2yrs,

25.0
43.0
20.0
9.0
18.0
28.0
40.0

18.0

past

4

9.4

5.1

.§;



AGE LEVEL
20 3
23 7
24 4
25 9
25 8
25 9
26 8
26 9
26 9
27 7
27 9
27 7
29 7
29 . 9
29 ;1_ 9
30 4
30 9
© 30 5
317 8
31 7
31 .4

32° '8

RESTING
HEART RATE

54

48

54
42
60

72

42

54

60

54

66

60

48

45

60 -
54
. 48

78

60

ZFAT

13.1

13.2

18.2

17.5

18.9

18.2
13.6
13.4
16. 1

16.0

11.9

13.3

16.3

17.1
13.7°
25.7

15.1

RAW DATA OF MALES

TIME

14.2

16.7

22.3
15.8

19.0

14.3
18.3
19.0
13.2
17.2
19.3
13.0

19.3

16.3

11:.0

13.0

16.8

21.5
12.3
3.7

{

SOMATOTYPE
en. mes. ecC.
2.8 6.5 1.7
2.7 4.7 3.2
3.3 5.0 3.1
1.4 6.4 4.0
2.7 4.6 3.3
3.6 6.3 1.4
4.9 5.1 2.1
2.2 4.2 3f1/
2.9 5.8 1.2
2.5 3.5 4.4
3.6 5.1 2.2
3.3 5.8 2.2
3.8 6.4 1.0
3.8 6.4 1.1%
2.1 5.7 2.5
2.2 6.2 1.7
2.9 4.5 %3.1
3,0 6.1 2.5
4.4 8.2 0.6
2.0 6.8 1.7
5.2 5:9 l.Zi
‘2.9::6{2

ait
Pty
i



AGE LEVEL
32 9
33 7
35 7
35 5
38 8
39 . 6
40 8
41 8
41 7
43 8 -
46 7
45 ... 8
59 7
65 - 1
67" .5
68 1°
69.. 4

71 © 3

RESTING
HEART RATE

60
50
54
54
48
48
54
54
66
54
60

54

[}

72

60’

72

79

. 66

54

ZFAT

23.1
10.7*

26.1

20.5 -

11.1
23.2
23.4
27.6
22.7
20.9

12.5

‘14.4

18.4

36.9
23.2

30.8

30.9 -
'2;{8

RAW DATA OF MALES

TIME

14.
22.
12.
13.
16.
16.

7.
15.
13.
.13.
18.

15.

10.

14,

12,

continued

SOMATOTYPE
en. mes. ec.

76



RAW DATA OF MALES

AGE SPORTS INVOLVEMENT

mast. pres. 2yrs.\
20 0.5 10.0 17.0
23 4.5 9.5 22.0
24 2.3 5.5 24.0
25 9.0 6.0 28.0
25 h_'7.»o 4.0 22.0
25 4.0  30.0 52.0
26 8.0 5.0 164.0
26 2.0 1.8 20.0
26 3.0 3.0 #%.0
27 ‘ 9.4 9.8 37.0
27 18.0 7.5 " 26.0
27 6.0 5.0 15.0
29 4l 7.1  18.0
29 © 22.5. 185 27.0
29 . 12.0- 8.0 26.0
30 303 145 35.0
30 10.0\.' 8.0 18.°0
30 | 1.5 1.0 + 9.5
N ! 7.8 22,0

b3 ° "_‘64..5 18.5 a0
31 2.0 16,0 26.0
o3 6.00 5.0 ¢4 14.Q

past

4,

I.

4

1



continued

RAW DATA OF MALES

. 68

AGE " SPORTS INVOLVEMENT

mast. pres. 2yrs. pa’st
32 21.0 ° 3.0 12.0 16.3
33 5.0 17.5 48.0 3.6
35 12.0 4.0 20.0 2.1
35 6:0 6.0 24.0 7.1
38 11.3 7.8 26.0 3.1
39 10.0  26.3 56.0 6.5
40 23.4 5.9 18.0 6.1
41 4.5 19.0 42.0 6.2
41 9.0 3.0 28.0 4.9
43 13.1 3.0 8.0 1.5
44 \2.3 12.3 26.0 7.5
45 27.0 6.5 14.0 1.0
59 15.0 7.1 36.0 4.6
65 6.0 16.0 26.0 2.4
67 4.5 16.0 51.0°  10.6

12.8 " 3.5 14.0 5.2
69 3§.3 6.8 16,0 0.6
71 5.0 8.0 30,0 12.9

3



