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43 the ponulation of the world continues to enjoy
increased life expectancy, tihe nroblems of azzinz will
becone increasingly iwnortont., There is, however, a scar-
city of inforratlon relateld to the effects of azelng on
bolily functions and bollily structure,

The primary purpose of this study was to investioeate
aze asscociated changes in heart rate values during and
after a submaximal work test for evaluatingz physical fite
ness of women 3) to 5) years old., Closaly related purposes
were to study thae effect of the level of physical sctivity
in daily life and boldy composition on the heart rate durinz
and aiter a subnaximal wors test.

Forty foamale volunteers between the azes of 30 to 52
with ten women in each five year ace group were tested on
an eight inch step test for threa minutes duration at a
rate of twentye-four renetitions per winutae, tlieart rate
recordinz3 wara taien on a Sanborn Twine-Viso Recorder at
rest, durin exercise aad during an eizht minute recovery

period.



The level of physical activity in dally life was
detarained by a recall questionnalre in which each subject
gave information on her homemaiinz, leisure time and occu-
pational activities., This information was subjectively
evaluated ts assign each subject an activity rating of light,
moderately active, actlive, or very active,

height, weisht, and pubic skinfold measures were talen
for each subject. [Irom these maasures per cent of standard
welzht, predicted specific gravity and fat free body
welght were determlned,

The data wa3 analyzed by use of charts, graths, and
correlation analyses, Coefficlients of correlation were
obtained for the relationship between (1) aze and maximunm
heart rate during exercise, and (2) weight and maximua
heart rate during exercise,

The data obtalned suggested the following conclusions
for the subjects in this stuly:

(1) There i8 no clear indication of a relationship
between level of physical activity in daily life and heart
rate during a submaximal worhetest.

(2) Body weight, per cent of standard weight, per

cent of fat of body weight, and fat free body weight were



greatest in the 33-40 year aje group and were progressively
less in the 40f65 and 45-50 year age groups.

(3) The subjects were a select group in terms of
Welght with eighty per cent having per cents of standard
welght less than 10J per cent,

(4) There seems to be no distinct age trend in maximum
hesrt rates during exercise. The youngest age group (39-33)
had the fastest response t> exercise and the most rapid
recovery of any age group.

(5) A correlation coefficient of .214 showed a slizht
relationship between maximum heart rate and weight of the
subjects.

(6) A high positive correlatica between total body
. welght and fat free body weight was present. This, in
adcéition to the subjects with the least amount of fat free
body weight having the greatest heart rate recovery, indi-
cated a relationship between total body weight and heart

rate recovery.
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CHAPTER 1

NIRJJUCIION

with the life expectancy of the world?s population cone
tinuing to increase, the biolcglecal and soclal asnsects of
azeing becom2 lncreasingzly i-nortant. Many lndividuals are
livinz lonzer lives relatively free from disease; but,
while the freedon from disease is a trecnendously important
factor in health and fitness, the abllity of the individual
to function with vigor and vitality at any az2 i3 essential
for the total well-being of the indlvidual and the strength
of thie nation,

Thera is also a practical interest in investigating
factors affecting fitness., It 1is useful to estimate the
capacity of older individuals in leisure activities outside
the home and in different occupational tasks. Despite
increased mechanization and autonation in industry there are
still many occupations which demand moderately severe or
severe muscular activity and consequently a considerable
dezree of physical fitness., Deterwining the physical capa-
city or fitnes3 of individuals and uaderstanding how this

capacity varies in differaent age zrouns and in the two sexes



w2
i3 one way to estimate the availlable man>ower of the nstion.

The physlcal canacity or fitaess of the inilvidual is
the result cf numerous fzctors such a3 innate pntential of
phiysiolozlc mochinisws, age, sex, haalth and nutritioasal
status, physical candition and the shecific fitness for a
glven tasi and for glven enviroarental conditions. Tle
quantitive wessurement of physical fitness is very connlex
and oae of the most controverszizl probleas in apnlied
physlolozy.

Schnelder stated in 1543 that there was no simple def-
inition of physical fitness since there are no sinrle tests
that m2asure more than a few kinlis of fitness.l Dariing
states that "Fitness apparently consists in the ability of
thie orzanisa to malntain the varlous equilibria as closely
ag possible to the resting state durinz stranuous exertion
and to restr-re promptly aftor exercise any equilibria which

2
have been disturbedi®, Brouha, Frald and Savaje state that

lsctnetder, E. C., Physiolany of “weoulgr Acriview,
(fhiladelphiia: w. 3. Saunlierxs Comrany, 1940), ». 333,

ZDarling, R, C., "The Significance of trhysical Fitness",
Archives of thyaicel Madioina, es cited by Irma Astrand,
"Aerodic wWork Canaclty in ren and Women with 3veclal Refere
ence to Age", ifgtg Chvsiolonic 3, Vol., 49,
Supplementun 163, 1552, p. 79,




3

functional or dynawic fitness is the sbhility to sustain
strenuous exercise and t~ recover from it ranidly. Such
fitness suzrests that the general physical machinery of the
boly is woriking well and that efficient blood circulation,
sound respiratory fitness and goni musculsr coordiration is
present. They further state that such fitness is difficult
to estimate because it involves knowledre of the functional
capacity of many chysiological mechanis=s when placed under
the stress of muscular activity.3

Although it 18 evident that physical fitness is vital
to the general well-beinz of the individual, there is a
scarcity of information as to how many factors affect this
fitness. Many research workers believe that the best tests
to use in studyiny fitness are those thiat are easy to perform
and give a widespread score between the fit and unfit indive-
fdual. It is expected that the physically fit person can
rerform a glven graie of li:ht, moderate and exhasustive work
more efficiently and with less displaceaent of his physio=

legical equilibrium than the unfit indivicual,

3Lucien Srouha, Normaa V. Frald and Zeatrice 1. Savage,
"Studies in Physical Efficiency of Collere Students®,
Eegearch Qgartexiy, Vol. 15, 1344, p. 211,
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For maintaining a noramal equilibrium in the different
tissues under varying conditions an adequate blood suonply
will always be one of the mest important preregulisites,
fieart rate values during work and during recovery are well
recognized by experts as beinz an accurate means of evalu-
atinz the severity of the physical activity and the strain
which activity puts on the cardiovascular system,

Heart rate values during work as well as during recove
ery are individusl characterlsgtics dependent on the physical
fitness of the subject. Tha more fit individuals have lower
resting pulse rates, exhibit smaller increases in pulse rate
during work and returan to the resting level more ranidly

after exercise.

4arthar M, Steirhaus, "Chronic Effects of Lxercise¥,

Yhysinlosiesl Zevimes, Vel., LITI, No. L, 1953, pp. 112-114,
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FURPOSE CF THE STUDY

The primary purpose of this study was to investizate
age trends in heart rate values during and after a submax-
imal work test for evaluating physical fitness of women 30
to 50 years old. Closely related purposes were to study
the effect of the level of daily physical activity and body
composition on the heart rates during and after a submaximal

work test.
NEED FCR THE STUDY

Data on physical fitness and performance capacity of
women of different ages are scanty although these figures
are available for men. .

There is a need to study the interrelationships of
azeing, physical exercise, and body composition on man's
functional capacity and performance level. Research in this
area can provide bdasic information for understanding human
biological individuality. It is also a way of estimating
the avallable manpower in different age groups and in the

two sexes,






«bw

SLFINITICN OF ToRi5

The submaxiral exercise test usad in this study was
desizned for subjects of all 27e3 and both sexes, Tha sub-
jects gterped on and off a platform eight inches high, twentye
four times per rminute for three minutes., At the completieon
of the exercise the subjects sat in a chalr for an eight

minute recovery period,

ity Recal] Resa-d

By use of a personal activity questlonnairs given by
interview method and anpronriate ener>y cost tables the total
daily enerzy exreniiture was subjectively estimated for each
subject. Each subject was rated on a four level scale of

light, moderately active, active, or very active.

'.4)

Sncis tatag Inday

A soclal status indax L8 a weans of approximating the
"position® of a person in regard to thelr soclozconomiz
level. The Index used in this study 1s the Index of Social

Status--5hort Foram devised by McTulre and vhite.,

5carson vicSulre and George D. “hite, "The Measurerent
of Social 3tatus" Research Paper in Human Cavelopment, No, 3
(revised), Departaent of Eilucational Psycholosy, The Univers
sity of Texas, :farch, 1555, p. 3.
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The actusl weight of each subjest was expregsed as a
percentaze of standard welzht., The "standard® weight was
defined a8 the average weilght of the individuals of the sane
sex, aze and heizht as reposrted in the Build and 3lood

Fressure Study, 1939,

The skinfold thiciness is a measure of the subcutanesus
fat. By measurement of the siinfold thicknzss in the "pubic®
. . 7
slte (halfway between tha umbilicus aand the pubis) it is

possible to calculate an estimate of total body fat in a

young female subject.

Speclfic gravity oI the individusls was predicted by

8
usingz the following formula :

634i1d and Llood Pressure Study, 1953, (Chicago:
Society cf Actuaries) as reportal by illicent L. lathaway
and klsie », Foard in pgizhts gal Uii-be3 of 2251ts in the
Undt=? ot3t~s, Hiome wcononics Research Report 410, aAgricule
tural Kesearch Service, (United States Uepartment of Asrie
culture) washington, 9. C., Auzust, 1363, p. ll.

7Connittea on lutritional Anthraponetry of the Food and
Nutritlon 3oard, Nutritlonal Research Council, in 2oy
rYeasuramants anl Yuvan Natwitica, J. Srozek, Ed., (Cetroit:
wayne University Fress, li33),

8Young, Charlotte, Elizabeth artine, R, Tensuan, and
Joan Blondin, "Predlcting Specific Gravity and Rody Fatness

in Young women™, Journal cf the ft-erigan Nietrtie A352¢ice
tioa, Vol. 43, February, 132, ». 135,




speclfic gravity = 1.3235% » .0004231 - 3303401
x1 x13

vhere iy = skinfeld at nubic site (ln mr)

A13 = ngreentaze “standard™ weilght.

Body fat cantant was calculated from predicted soecifie
£
gravity using tha RKathbuneface formuias

ner cent f£at = 125 ( 5353 - 5.C%4)
svecific gravity

Fat Fros Asdr (ol ohe (T o09 dadsr Va53)

Fat frea body wei-ht was calculated by subtracting the
tilogzramns of fat from the total body welght.
LIMITATIONS CF Tdai 3TCDY >

1. The test grown included only ten subjects in each

a

?I’

se group. Tils number i3 too snall to infer conclusions
for a larger nopulgtion,

2, The subjzcts were not randonly selected but vere
voluateers from the metropolltan Lansingz, Michizan area,
It 18 likely that subjects volunteering for a study of this

type might not be completely resrcsentative of the ponulation
at larje.

9Pace. N,, and Rathhun, E. N,, "3tudles on 3ody Comrosla-
tion. 3. The Body wWater and Chemically Combined M¥itrozem Con-
tent in Relation tn Fat Content", Jouronl o€ Uin
Chnomissys, Vol. 153, 1545, p. b,).




3. Thae mothol used to dextermine tie individualts
level of cshysical activity was a recall questionnaire anid
personal history. The rezall of an indivilual over a
prior yezr is perhapns subject to ervor but it is hoped
that the questionnaire was sufficiently extensive to minie
mize possible errar. 1In addition the rating scale used to

assizn activity levels to the subjocts was subiectively

devised,



CHAPTER I1

RuUVIZY OF THE LITIRATIRL

There is little detailed information pertalning to cone
trolled research of eve assaciated chanzes in heart rate
values during and after exarcise in female subjects. This
review shzll present some of the most sigailficant studles
of heart rate as & measure of worr< outosut, ax2 assoclated
chanzes in heart rate during submaxinal work, tralniang
effects on heart rate, and the effects of salecteld measures

of body comrosition on heart rate.

Heart Rate As A M=asure of work oﬁtput
There i3 a linear relation bestween work load, oxygen
consumption and heart rate in the rance of normal temnera-
tures (65° to 20°F): the heavier the load, the greater the
ener:y expenditure and the faster the heart rate. Till found
a straizht line correlation betw2en heasrt rate ani eneryzs
ex;enditure.1 Erickson, Ernst, Taylor, Alexander and reys

found a correlation of .5/2 between hesrt rata and energy

ex>endlture,

15, 3. Dill, "Cffects of Itysical Straln and High Altie
tudes on the Heart and Circulation", Amsrjcan Ve-~rt Jaarnal,
Vol., 23, 1942, p. &42.

2Lester Lricison, Ernst Simonson, Henry L, Taylor, Hovard
Alexander and ancel iKeys, "iue Lnersy Cost of Horizoantal Gredes
Walking on the rotor Lriven Treadilll™, Ancricsa Jyorral »f
Blhiraialo~y, Vol. 145, 1946, p. 393,

-13-




elle

Taylcr conslicred the heart rate to be a zood indie
cator of the severity of physical activity and stated that
the level of the hesrt rate during exercissz is pronmortional
to the work load., He found corrzlations of .543 and .235
betwaz2in heart rate aad wori: load,

Further surporting the us2 of heart rate as a measure
of worn output, Wahlund founl that the pulse rate Lincrezsed
in a linear fashion with ilncreasins work 10&&5.4 Cn the
basis of these findins3s it can ta stateld that tlie heart rate
increases with the szverity of the exsrcise. It has been
shown that tihz heart rate increases fairly rapidly at the
beginning of exerclse and thea stabilizes at a maximun rate
depending oa tha severlty of the work and aze, body weight,
rhysical condltion and eavirosarental temperature., During
recovery from exercise the hezart rate dross rapidly at first

3
and then gradually until it reaclies the resting level.

3Craig s“jlot, "Studles in Exercise Fhysiclogy",
ATCELG: i £ Uhysiolanw, Vol, 135, 1641, p. 41,

4Holget Wahlund, "Determination of the Physical Warkins
Capacity", Acta adica Scsn’insvica, Surplewentun 215,
1948, p. 21.

C. Frank Consslazio, Robert T, Jﬂhnsnn, and Louls J.
Pecora, Physiolnricel Yoagiroinaary of Metalolie Tungti-ng
¥en, (Hew York: Meorawerill sook Co ﬂpan/, 1523), p. 3= 5,
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denadlct anl Parnentar stulied the ener;y metabollsm
of women in varlous ty-es of astivity., They state that the
total energy exnendad in cli~bing stsirs is a produst of
the numwber of graa calories requlrel to lirt ona kilozran
one vertical meter X the inilividual's body wel-ht X the

6
total meters asceaded.

Hodzson calceulataed worlt to be done by the following
formula:

Body wel-ht X lielzht of Sten X Number of
7
3tep,s = Fost Pounds of Viorxl,

Both of thasz studies took the individual's body size
into account in orler to deter—ine the work load. The {irst
dld 1t to deteruine the amount of enerry exnended by various
individuals in a stzndard level of work; the other to vary
the worx load so that each individucl would be exnending

tiie same total amount of enersy.

In regard to hizart rate values ani work load, it is

6

Francls G. Denedict and Hazeltene Stelioan Farmenter,
"The Enerzy Hetabolism of Women Wiille Ascendilnsg or Descsndiling
Stairs", Amcrican Journsl of “hiysiolory, Vol, 8%, 1923, p. €75,

7Fauline Hodeson, "3tulies in the fliysiolozy of Active
ity: I. On Certain Reactlonsg of Colleze women tn Measured
Activity", The Resesrch uispterly, Vol. VII, 1235, p. 6.




el3a
apparent that the preater the welzht of the subject, the
greater the enerzy expenditure mist be to acconplish a
glven task involvin,y 11lftiaz the boly weizht, thus resulting
in increased heart rates during wors,

It should be notel, rezardiess of averaze or normal
responses of the heart, that thera ls a wida variatioa among
individuals in thelr response ta bath submaximal and maxinal
wori necessitating the use of lar-e groups of subjects in
conducting experiments involving heart rate and worlk,

Heart Rate Values During Submaxizal

“ork And Age Assnclated Chanzes

The haart rate during submaximal worik appears to be
rewari.ably uniform for a given individual under given en-
vironuental conditions. DLill reported two sets of experie
ments in which the external temperature was lept constant
(OO to SJOC, the humldity at hisher temperatures was kant

at 50 per cent). Eeart rate was recordad after ten minutes

»Js

of graded worl on & bleycle ergometer. Tue work leoad range
from 0.5 to 2.6 liters of oxyzen per winute, Dills results

showed that the heaxrt curves were reliasble with a probable

Sﬂill, on. clt., pn. 4452447,
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error of not more than two or threz beats per minute,

In a modification of the Harvard Step Test, Rhyming
set the bench hoight at 33 centimeters aud the rate at

9

twenty-ti;o and one-half repetitions per ninute for women.
The normal averaze values for women which Ravaning found in
that test was a pulze rate of 142 + 1.6. 1In addition,
Rhyming presented data which indicated that the mechanical
efficiency did not change wita boly weight or height,

In a later study Rhyming collaborzted with P. O,
astrand to coustruct a nomaogram for calculating phyzical

.10

fitness from the pulse rate during submaximal work. Thieir
worx macde Lt possible to predict the maximal oxyzen con-
sutption of healthy individuals betwaen the azes of eichteen
and thirty years by measuring th2 heart rate and oxygen
consunntion during a submaximal work test. They stated
that the best results would bz obtained whea the work load

is of such saverity that the heart rate during steady state

is between 125 and 170 beats per minuta.

I. Rhymin-, "A Modified Harvard Step Test For The Evale
uatlon of Fhysical Fitness", Arbelts-hysiolo~nie, Vol. 15,
1953, pp. 235-250.

10
P. O. aAstrand and I. Rhyming, "A Nomogram For Calcu-
latinz of Acroblc Canacity (Phavsical Fitness) From Pulse
Rate Diring Subuaximal Work", Jyixrnaal of Aos-lied Phuvsinl-~r,
Voi. 7, No, 2, 1954, pp. 218-2Z
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In 22 ezxlize paipor 1. strand ronarted the vorl of
Voa Johelm, Lasstron end Stron In whlsh they found e
pulse reaction to suabmaximal worik zwonz alrolanz oilots
bertwran twenty and fifty years of are to b2 caxrnlatzly
13

indenendent of aze. This w2s substantiatad Ly sitrani's
own work in which sha found no eilgnificant diffsronces in
sulse rate between a groun of olier subjects ani & group

of younger atliletes in goinz frou the reastiag lavel to the

steady state.

11

Irm2 astrand, "Aerobic Woric Capzelty in Men and
woren with 5peclal Reference to Aze", Acta “hysicls ica
' » Vol. 47, Supplementun 120, 1200, p. 3J.

12

Ibid., p. 24.

13Ir'na Astrand, "The Fhysiecal %Wor. Capacity of Uarier;
5% fzaxrs G1iiY, ;;t;ﬁ}hwézzlﬂﬂi;g Tamatiessiaa s Val, 42,

» Pe 35%.
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14
quencze 1n submaxiral wori, e postulatad that olier men

P"n

pericvra worie at thls leval as efficlently as younger men.
In hils szuly of adult men tha pulse rate increise was sbhout
the saze for twenty-five wza with & mean age of 33.3 and
eleven men with & mean aje of 53, Siworsoa Lypothasized
that lawer moaximzl pulsa rates in older wmea resulted from an

inability or unwlllingness to exert theuselves as much as

younzer men,

fieart Rate Valuaes and Irior Iliysical dctivity

Frior chysical activity can be a rerici of forral physe-
ical training or it can be the s»oontaneous activity found
to a grzater or lesser extent in every person’s dally life,

I. Astraad stated that tralnlny causeld a decreasel reasting

D

heart rate, a reduction in pulse rate durinz submayimal work
15

but no chanra in the waxi-um nulse rate durin~ oaximal wors,
- £ .

An explanation for the increased efficlency of the

15

hearts cf trained individuals i3 given by Brouha, e gtated

/,
1“”rnst ulmonson, "I'hysical Fitness and Work Cajacity of
Older Men", Cexi ¢s, Vol., 2, Yo. 1, 1547, p. 1135,

15?. C. Astrand, *"uuman thysical Fitaess «ith Zpeclal
rence to Sex and Age!, Fhyslolozical Review, Vol. 36, 1956,

Lucien Brouha, "Iralains", in Jgispss and Madiat-a oF
raige and j-avts. editel by Warren R. Jonnsom (ifew Yorh:
tiarper and Hrothers) 1243, n, .
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that tralnlngz encbles the hcart to becoma more efficlent
by circulating more bloond wihlle beating less fregasatly,
Tauis is the result of an increased strore volune, lla fure
ther stated that for a standard anouat of work the hsari rate
will dacrease as tralalny prorresses, and that this slowinz
process is present darinz rest, worik, and recovery. In an
earlier paper Z2rouha and his associatzs statsd that while
tralnlny increases the efficieacy of the bLolv, cach man h=s
a maximun efficlency which can bz doveloped throush rezular
and adequate training; but, rezariless of the scverlity of
the traialaz, no man caa exceed Lils constitutlionally possessed

17
physical efficlency poreatial,
sock, Vancauliaert, Dill, Follinz and Hurxthal statad

that "Training enables tha erjanism to malntzin an interasl
envifonment aprroachling that of the normal resting state

13
even diring severe workh'. sadstantiation of this viaw is

present in the folloving stuilss.

17Luc1en Brouha, Normaa J, Fradd, ani Sszatrice U,
Savaze, "Stulizs ia Physical Lfflcieney of Colleras Studantsgy,
Rozoareh Swu=xvszxly, Vol, 15, 1744, o, 224,

134, v. Bock, C. Vancaulaert, ©. B. CLll, A. Falling,
and L, W, Huarxthal, "Stulles ia Muscular h»tiVl ¢ ITI,
Dymamical Chanzes Occurrinz in Man At Work", Joumnal gﬁ
P_Asin’ﬂﬁv. Vol. 65, 1928, p, 153,
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A study conducted by Arbeits, Jol2 and ifoslela to
determine the elfects of a thirty day physical training
perlold on the hzart of a forty year old previausly une
trained man showed a decrease in the restinz pulse cf th:
subject from 135 beats par minute before training to 65

11

beats per wminute at the end of the thirty days

Co3swell, Hezadersoa and 3erryman stulled seven male
volunteers 23-23 years of g;2 and tested then over a periol

22

of threa months. Submaximal work (The ilarvard Step Test)
wasg administercd three times per week and pulse rates ware
taken one, two arnd three minutes before and after the test.
This work load resultad in a decreased heart rats with in-
cregsed training. There was no decrease in resting pulse
rates.

Both of the above stuldles involved untrained individucls

and they glve no indication as to the prolonzed effects of

the training, 1f any. ¥ont » Collins, and Stauffer did a

study on v@rsity basietb2ll plavers to deternine the efiects

135, R. Arbeits, E. Joile, A. Loskela and W. L. ¥elulbia,

"Bzllistocardiosrashie Chanses Duriaz a 37 Day Phvsical Traine
iny Feriod", Amcricnn Feare Tourn-l, Vol. 54, 1957, p. 557.

2””00ert C. Coyswell, Chiaries R, Kenderson and CGeorge fl.
3arryvan, "Some Cbhservationa on the Eifects of Tralning on
Pualsz Rate, Blood Fressure anl E:larance in Eumans Ushnv thz
Step Test (itarvard), Treaumill and Llectrodynamic Brace 3le
cycle Ergoneter™, 5** : 7y Vol. 14C,
1245, po. &o-%‘ﬁ.
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of a formal training sesason on athletes "out of tralnlng".21
Toa study bezan prior to the basiietbsll season and the sube
jects should be considerad as athletes "out of training®

at the besinning of the test., The subjects wore tested
twice rrior to tiia beglnalng of tlie training season, twlica
during the tralning season and once, one month after the
end cf the basiecball seagon. Iach testing situation

iavolved use of the {{arvard Step Test. The followin:

results were obtained.
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213, J. lontoye, W. Davna Collins aad Gordon Stauffer,
"iffects of Conditioninzy on the Zallistocardiosraa of Collesa2
Basretball Flayers", Jaurnz:l ¢f A--lied Phyrs ozv, Vol. 15,
1552, p. 439.
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It can be seen from the chart above that resting pulse
rates were affected least by the training season. The
post-exercise rates were affected rather dramatically but
in all three cases the pulse rates returned very nearly to
the pre-training level within one month after the end of
the training season. This study leads to the conclusion
that training does not have a prolonged irreversidble effect
on pulse rate.

One further study conducted in this area by Dameg,
Dawson, Mathlis, and Murray showed that teenagers actively
engaged in athletic sports had lower resting pulses,
lower pulse rates after exercise and a quicker return to
normal than did teenage girls not actively engaged in

cportl.zz

zzxarie Damez, Percy M. Dawson, Dorothy Mathis and

Margaret Murray, "Cardiovascular Reactions in Athletic and

Non-Athletic Girls", Journal of the Amarjcan Medjcal Aesoce
lation, Vol. 86, No. 19, 1325, p. 22,




CHlAPTER ITL

MITISDOLCSY

vata were collected from January throuzh Anril, 1362,
All messures were conpleted in two testinz periods of
approximately one hour each. Tune first period was devoted
to the collection of data on social status and level of
activity in daily lifa, At this time each subject was glven
a trial on the treadnill to faniliarize her with the pro-
cedure. The second testing perind was devoted to the
collection of data on anthronometric measures and heart
rate maasuras,

3ubjects

The subject groun was comnesad of forty women betwecen
the aces of 33-5) years with ten women in each five year
aze group., No attempt was made to get an equal distribue
tion of azes within each five year groun. All subjects
volunteered for the test. Each subject was given a medical
approval from a physician statin: that the findividual wes
sufficiently healthy to participate in the test,

Social status was determined by using the Index of

Soclal Status--Short Form devised by McGuire and dhite.l

[P

lCarson Melulre and Georze D, wWhite, "The ifeasurement
of Soclal Status", Resdearch Papaer in Human Development No, 3
(revised), Department of Educitional Psycholoqy, The
University of Texzs, March, 1355,

2l
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ation i3 derlvad by xatin: tia Ladlvllozlts
huslard's occapaticn, sourzs of Lazesr2, and eluzation.
Tho dn2lvilusls are rai-=d o1 a scals in2lullagy Lovsr Lover

Class (LL), Upper Lowsr olass (UL), Lower iizZale Clzss (L),

Up er dMiddla Class (075, ani Usror Class (32). In the cose
of sin le wovea the occupation, soucce of {loome ead edurie
tion of tine woiman involved was usel.

The level ¢f phyzical asctlvity was sscertaincd by a
cusrdtionnalrae in which the sibject way asied to recall her
participation in spert, gardeninz, homa malntenance and
improvenent, homzmakine, and cormanity acztivities over the
twelve manth period pricy to the test, This information,

alonz with thie slze and corpasitlon of thelr family end
their occupation, Lf any, was used to rate the sctivity
level of each individusl., Cach subject was rated on a four
level scale of 11i:ht (L), moderately active (¥A), sctive
(A), or very active (Vi), Each subject was given two rate
in-s: a comblined homemaking slus oceupstional index and a
leisure tire index.

The ratin;s were dorived subjectively by uss of
anrnropriate enarsy cost tahles for esitlazting the caloriz

cutrut regulred by various activitles, The cccupationzl
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£ Cagazrslooal tatlo-, Uo 3. feoaartmant of Lober, Tha

coubined homumal ing plus occupatioaal rating was Jetornained

by asslgnlng the Lntividial the Ll fest raking chialiond in
either classiflicatiea.
Anthrosonetric teasures
Lal7it wad Laren vithoul suves. Tue sulijest suand

witih her back azasinst the calibratioa on the stallouciarg

heels, hips, slioald=rs and hLead were touchinz tho bacikboari,
wWiths the subjext standing eract a square wis placed firmly
azainst the top of the subject's heai and tha bazii of the
stalioneter. The reading was taken at the lower elize of
the square with helzht being recorded to the nearest onee
half centircter.

The subjects were weighed without shioes and with lighte-
welzht clothiny of shorts or slaci.s, blouse, socls, and
undergarments (approximately 2-3 pounds). welglit was

recorded to the nearest one-hunlredth kilerrsan.

Pubic slinfold was measured with a Lange Skhinfold

Calipe 3 calibrated to excrt a nressure of 10 er., pzr square

Jerna-(iren Aeronautical Rescarch Laboratcry, rentuziy
Research Foundatlion, University of . entucky, Lexington,
Kentucky.
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millimeter of jaw serfsce, The mzasure wrg obtalnel by
grasuinz thie skinfold betwean the thumh aand indew flaser
at a sufficlent depth to include two thiciasssas of siin aal
subcutaneous fat but no muscle, The meas:raaent wss ts.2a
on the rizht s8ile of the boly in tha vartieal »lanz2 with
the subject lylasz in a sanlne position on a flat sarfaze
with Fer hands at her sides and all elothiiant rexoved fron
tl.2 area. The Lara Callpers were anpliel epxproximately
ona centimzter from the finrers at a denth ejuzl to the
thickness of the fold. Three successive measurernzats were

tz..en at the gite,

Per Cent Standard weignht, Fredicted
Specific Travity and Fat Free Cody velght
Per cent standard welght was calculated by dividing
the individusls predicted weicht ints the sctual waight.
Fredicted wei-hts were obtained from the Build and Hlood
Fressure Study., The standard welzht figures in the Suild
and Blool Pressure Study includeld shoe heel heilzhit of about

two inches and usual iadoor clothingzg, which for women

%3uild anl 3lood Pressure Study, 1253, (Chicazo: Socicty
of Actuaries) as reported by i“illicent L, lizthaway anl Llsie
D. Foard ia la2bolt3 a1 ol 7:k3 of Alalts in (ha Maital Stetag)
Home CLconomics Reszarch Report ¢1id, Agricultural Research
service (United States Denartment of Agriculture, ivachin-ton,
0., C., Auzust, 1550, p. 11,
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e7rraximatel four ta 8lx maunds. 1a order to make the
bolzhes gnd weisheg {n this 3tucy comparable to those in the
3ild ead 3ls~d Pressure ooy, vy Loches were added to 2o

hatphrz a1l thrae pmuads ty L2 werlyiz of each suvjoct,
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Lach subject was fitted with threoe electrsalea (one
E.3 lead) used to pick up electrical irpulses of the heart
before, duriny and after exercise. OUne was placzel on the
left silie of tle ch.2st two inciies fron the sternun anil three
to four inches below th2 laft clavicle. A sezond was placed
on the lelt side of tihwe bazii approximately two inches to the
left of the sixth cervical vertebrae, The third electrola
(zround) was locatel ou tha lefr slia of the lower back, one
to two inchies to the left of the ninth thoracic vertebrae,

The skin directly in thie area of electrode placement
wad firat rubbed with Cramer's Tufsiin. The electrode wus
then coated with & lizht covering of electrode paste and
fastened into place with Elastoplast, an elastlic stretch
bandage, and adhesive tape. The subject was seated in a
chalr for a recording of a resting heart rate. all record-
ing was done on a Jsanborn Twin-Viso recordar. The resting
heart ratzs was tatea for sixty seconls. After this tha sube
ject was given a demonstration of ths pracedure to be
followed in the step test 23 well as an opportunity to fane
1liarize herself with the designuted apeed of steppinia.
Lach subject was instructed to follow the s;eed of an elecw
tronlc metronome calibrated to twenty-four full reretitions
or ninety-six beats per miniute and was toll to proceed in the

following manaer:
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1. start by placing either your right or left foot
on the step.

2. Next place the other fosot on the step.

3. Remove the first foot from the step to the floor.

4. Remove the secoud foot {rom the sten to the floorf

5. Coutin.e ia a llke manner until you are instructed

to stop..

inmallstely uron comvlatlion ol the three minutes of
stepping the individual was seateld and a recording was made
during aa eizht minute recovery period., Recordings of the
lieart rate wera male durlnz one minute of restiang) the first
minute of exerzlse, the first fiftcen seconds of each con-
gequent mimite of exercise; the flrst minute ¢f recovery,
andl the first fifteen seconis of each consejquent minute of

the elsht mlauate recovery perlod.



Tie social status rating of tha frar roups is shiown
in Table I. The soclal status of sll subjzcts testzd
ranged from upner lower to uprer clsazs with 6) per cent of
tlie subjects falling in the urar nlddle eclass and 22,5 per

ceat in tha loyver riddle clzss,

T, 3L 1
SISLAL STATUS RATINS CF 3UAJLCES
IN FOJR AGE GR2UPS
AGL J3 Ui L1 Ul LL

FREPRLVRS 4 24 9 3

The means, standard daviations, medians and ranzes of
aze, haight, welght, per coat of standard welight, pable
sxinfold, per cent of fat of badly wel:;hit, predictel sneciflic

2=
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gravity, and fat free body weizght for each of the four ase
groups are shown in Table II,

The mean azes of the four groups were 32 years, 2 months;
37-7, 4322, and 45-11, The 45-5) year age zroupn kad the
lowest mean height of any group with a mean heizht of 152.65
centimveters. The greatest mean helght was 185,72 centimeters
in the 35-45 year aze group,

The mean weizht of each group ranzed from 53.03 kilo-
grans for the 35-4) year olds. 7The subject3 between the azes
of 40-45 years had a mean weight of 62.73 kilogrars and the
subjects between 45-53 years had a mzan welght of 53,25
kilograms., The 35-4) year olds hal the greatest mean par
cent of standard weight with 85.77 per ceat while the lowest
mean per cent of stanlard weight was 3,13 in the 43-59
year old group. Fer cent3 cf standard welzght for the other
two groups were: 33-35, 92,755; 40-45, 33.534. 1t i3
interesting to note that all grouans had mean per cents of
standard weight less than the normal 127%. A total of
thirty-two subjects had ner ceats of standard weight less
than 10J per cent. This would seem to indicate that sube
jects volunteering for a physical fitness study tend to be

uaderweight whea compared with the ponulation a2t larse,
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Individusl puble skinfold measurenents ranged from
12.C0 to 55.02 milllineters for all subjects while the mean
Jublc s<infold measures for each group rangad from 37.3)
to 32.35 millimeters. It was expected that the range
between the four grouns would be quite small., It wuas ex-
nected, however, that the older subjects would have the
larzest publc skinfsld measures, but they were found to
hava the snallest mean publs sxinfold méasures of any groun.
The grestast m2an puble sikiufold thickness was in the 40-45
year old grous.

In adiition to havinz the greatest mean height, weizht,
and per ceat of standard welght, the 35-4) year olds also
had tha larzest mean per cent of fat of body welzht wich
23.57 per cent,  Th2 range in mean per cent of boly fat was
26.94 per cent to 23.57 per cent, a differsnce of only 1.63
percentage points,

tHean predicted specific zravity values were higlhest
for tha 45-50 yeer age group with a mean predicted specific
gravity of 1.044. This valu=2 was only .031 higher than
the mean predicted specific gravity of the 33-35 year age
group and the 40«45 year aze group and wiz 003 higher than

the predicted spezific gravity cf the 35-40 y=ar age grouo,



3]~
The 35-40 year az= group had the hizhest mean kilo-
grans of far free body weizht (lean boly mass) of any of
the four groups. The least mean kilogrens of fat free
body weight vas in the 32-35 year clds,
Tabla ILI gives a sumnmary of the hlzhest and lowest

mean values for the various anthrononetric measures,

TAJLE ITI
ACZ GROUP IN WHIC. TuL HIGCUEST AND LOWEST MIAN VALULS

FOR Tile VARIOUS ANTHRIPOZITRIC MEASULLS WiRE FOUND

MIASURE LICHEST LOTST
VAN VaALUZ MEAN VALUCZ

Height (Cm.) 35440 45250
Wweight (- g.) 35-40 33-35
Per Cent Standsrd

delzht (4) 35-4) 45253
Pubic Sikinfold (vm.) 43245 45-59
Fer Cent Fat (%) 35-4) 45-59

Predicted Speclfic
Gravity 45-53 35-49

Fat Free Rody dJeight (xg.) 35-47 37-33%
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Heart Kate Values and Age Associated Changes

The means, medians and ranges of the heart rates at
rest and durlng work and recovery for the different age groups
are shown in Table 1V. Graphical presentation of the mean
heart rates during work and recovery may be fcund in Figure
l. A simllar pattern of increase and decrease in the mean
heart rate for all age groups throughout the entire time period
can be seen in this figure. The mean heart rate of the 30-35
year age group increased 55 beats or 66 per cent from rest to
the end of the third minute recording of exercise. During
this same time there was an increase of 50 beats or 61 per
cent for the 35-40 year age group, 50 beats or 61 per cent
for the 40-45 year age group and 51 beats or 64 per cent for
the 45-50 year age group. The range of mean resting heart
rates of the four groups was 3.4 beats per minute while the range
of mean heart rates during the third minute of the step test
was 7.6 beats per minute.

Correlation hetween age and maximum heart rate of the
subjects in this study was essentially zero. In this study
the results seem to indicate that the older individuals were
wore sluggish in their response to the exercise test and thus

showed the lowest mean heart rates during work.
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Cther research studies in this area have rersrted that
there is a lowerin: in the maximzl heart rate with increasing
age but that decrease Iln the maximal heart rate with ageing
is only evident in maxinal worlk. Frevious workers have found
that aze per se has no effect on the heart rate during exer-
cise of light or moderate loads; the exercise used in this
study would be considered a light to moderate work load.

within the four age grouns the maximal heart rates of
the individuals vary widely. Figure 2 shows the per cent of
the total of each groun which reached varisus maximum heart
rates during exercisa. 3ixty per ceat of the 39-35 year olds
reacned maximum haart rates of 137-135) with 49 per cent having
maximun heart rates of 130-140. In the 35-40 year age group
50 per ceat had maximum heart rates of 120-130, The subjects
in the 43-45 year age group had more varying maximum heart
rates than any of the otlier grou:s with 37 per cent falling
in the 110-120 category, 297 ner cent in the 130-14) catecory
and 10 per cent in each cf the following: 107-119, 120-.139,
142-150, 153-18), and 170-180. within the 45-5) year olds 39
per cent of the subjects had maximum heart rates of 149-159,
The 45-30 year aze group had the smallest ranze of maximum
heart rates of any of the groups with all subjects falling

between 110-150 heats per minute.
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Heart values during regavery

Referring to Darling's definition of fitness, we note
that fitness involves the ability to return to normal as
vell as the abllity to maintain the normal state. Recovery
is an equally important part of the whole problem. It should
be emphasized that the quickness of recovery of the heart
rate after exerclise is a valid measure of fitness.

Figure 3 shows the total number of subjects in each age
group returning to within six beats of their resting heart
rates within the eight minute recovery period. Seven subjects
in the 30-33 year age group and seven in the 35-40 year age
group returned to this level. There were eight subjects who
returned to within six beats of resting in the 40-45 year
age group and the 45-50 year age group had six subjects
returning to this level,

Total recovery for three subjects came within the first
minute of recovery. These three subjects had a mean resting
heart rate of 90 beats per minute as compared with a mean
resting heart rate of 82 beats per minute for the other thirty-
seven subjects. At some point during the eight minute re-

covery period these same three subjects had recovery rates
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FIGURE 3

NIM:ER OF SUBJECTS RECOVERING TO

wITHIN SIX BEATS OF RESTING HEART
RATE WITHIN 8 MINI'TE RECOVERY PERIOD
* In addition, 1 subject recovered to within 9 be.its during
a shortened 6 minute recovery period.



YA/
of 20, 16, and 7 beats per minute below their resting pulses.
Another fifteen subjects in the total group had heart rates
at some point in the recovery perlod that were lower than
their resting pulses. It must be concluded that the resting
pulses in many cases were affected to some dezree by psychic
factors such as the newness of the testing situatien,

The averaze m2an heart rates one minute after exerclse
as compared to mean maximum rates for each groun are shown
in Figure 4. The 32-35 yesar aze2 groun had the greatest per-
centage recovery after one minute, drepping from a mean
maximun heart rate of 135.3 beats per winute to a mean heart
rate of 93.1 beats per minute after one minute of recovery.
This amounted to a thirty-threa per cent drop in heart rate.
The next hishest percentage drop was thirty per cent in the
45-30 year age group. The 35-40 vear agz group dropped
twenty-eizht per cent and the 40-45 year aze groun dropped
twentye-nine p<r cent after one minute of recovery.

In addition to having the greatest percentage drop the
30-35 year aze group had mean hzart rates ore minute after
exercise of only ﬁwelve éer cent over restinz rates. This
group exhilbited the greatest recovery of any group at this
point. The per cent over resting for the otlier grouns at
this same time interval was: 35-49, seventeen per centj}

40-45, fourteen per cent; and 45-59, fifteen per cent,
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This difference changes somewhat by the end of the
eight minute recovery period. At that time interval the
30-35 year olds still had the best recovery with a mean heart
rate of only two per cent over their mean resting rate. The
35-40 year olds were eight per cent over mean resting rates
at this time; the 40-43 year olds six per cent over mean
resting rates and the 45-50 year olds three per cent over
mean resting rates, It would seem that the younger subjects
recovered much faster than the other age groups and that there
is little difference in recovery rate between the other three
age groups.

Heart Rate Values and Physical Activity

It should be noted that only & minor parallel is sugg-
ested between "level of activity" and a "formal training
program". Because of the effect of physical training on
heart rate values a physical activity recall record was taken
on each subject,

The two indices of level of activity compiled for each
age group are given in Tables V and VI. The 30-33 year olds
appear to be the most active group in terms of homemaking
activities with seven of ten rated as active or very active.
The 45-50 year olds were the least active in homemaking with
four rated as light and three as moderately active. This is

primarily a result of the older age group having less children.



TABLE V

HOMEMAKING, OCCUPATIONAL, ACTIVITY
RATING BY AGE GROUPS

MOSERATELY VERY
AGE LIGHT ACTIVE ACTIVE TIVE
30-34 1 2 5 2
35-39 2 L 1 2
40-44 1 4 2 3
45-49 4 3 2 1
TOTALS 8 14 10 8

TABLE VI
LEISURE ACTIVITY RATING
BY AGE GRQUPS

MODERATELY VERY
AGE LIGHT ACTIVE ACTIVE ACTIVE
30-34 3 4 1 2
35-39 3 2 2 3
40-44 1 3 s 1
45-49 3 1 3 3
TOTALS 10 10 11 9

-47-



oS
-y e

vqes PP S | . PSR |
yeounter gudjects prrilicinated

'

in more vizorous activity
wiilla thae oller sabrjocts L more tina to nartici-szte in a

otivitiesz a3z a resalt of

-

1238 L ¢a

-3

!

responsilility dn terus of fower yours children livinz et

Tha relationshlp of Laaeallng anl occuraclonal ectivity
to bieart rate duriny rzoovery for all subjacta is shixn in
Flomare 5. The sbjects wers froured accoriing to activity
level, covzlelely disressrding are. There anpears to bs no
indication from this data that any ooz groid hal a faster

recovery tiunn the othar

(e ]

r31n3.
vhen the lelsure tima activity 18 r2latad to hezrt rcote
durin~s recovery (firure §), we find that the individuals rated
as very actlve in lelsure tire activity hive a more ra-id
recovery thsaa any other group, The subjecets having the slowest

recovery rstae were thcse in tue wsdarately actlve groun,

Neithiwer 3 or 0 cives a clear inlleatri

’)

w1 of a relatione
ship between lavel of phiysiecal activity in dzily life and
heart rate during racovery fron suboaxival work., 7This eould

te due to a lack of such a relatinaszhis or a weaan:

{o

23 in the

questionnalre usal to assass tiiz level eof activity., It is



3 X

O )

>

]

SO I Sy

~49-

RETLATIONSHIP OF HOMEMAKING AND OCCUPATIONAL

ACIIVITY TO FMEART RATE U/URING RECOVERY
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Feart Rate Values Aad Bsly Compasitlon

fizure 7 siows the recovery rates {or tlrea diflscent
grouzsy  thz farty subjects were civided Lntoy three differant
grouss Cejenlinag eoa tielr par cant of shandazd welsht, One
groun coatalas all subiezis with ene staalard doviatlon above
and below the mean (twaatvenines sudjects). Tiig rance ine
cludes standard weishins of 22,14 to 121.33 per cent. A second
group coatains all axbiewts two staniarl daviatlons or more
above tha mean, and the thiri eroun cantalns all subjactsg
two standard deviations or wove balow the mzan, It can be
scen from Fizure 7 that thosa subjects two standard deviae
tions below the mean per cent stanlard weil:xht hal tle lowest
mean hesrt ratzs anl those sibjects two stanlard deviations
above the mean per ceat standard weight had the hijzhest wean
heart rates. This indicates that es welght increases, work
load increases anl the heart rate increascs prodortion wately,

It has been previously nolntad out that individaals of
cifferent wel:hits expend a varyins zasunt of encrzy to
accomnpligh the save tasx. 3y using the following formula,
it 18 possible to calculate the arount of work done by an

individual.
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Body weight X Height of Step X Number of Steps

=

12
Foot Pounds of work
where height of step = 8 inches
Number of steps = 72 (24 X 3 minutes)
The following totals of mean foot pounds of work were accome

plished by each age group:

30-35 6128.16 ft. 1lbs.
35-40 6603.36 fr. lbs,
40-45 6413.66 fr. 1bs,
45-50 6152.06 ft. lbs,

1t might be thought from these figzures that the relatively
small amount of foot pounds of work accomplished by the 45-50
year olds might be responsible for their lower mean heart
rates during exercise. However, the 3J-35 year olds had the
highest mean heart rates during exercise and they did the
least amount of work as measured in foot pounds. A correla-
tion coefficient of .214 was obtained when correlating kilo-
grams of body weight and maximum heart rate during exercise.

This variable has a relationship to the heart rate during

exerclse, but it is apparent that it is not the complete answer.

The correlation obtained means that 21.4 per cent of the

variation in maximum heart rate between individuals during
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tae mean.,

By dividinp the aubjeocts into these rraass Lt ca2a be
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wa3 closely related to rate of racovery. ({igure ? furthar
stiyi3 that there is a very definite rclationshlp batueen
fat free boldy welcht and total body wel>iit, Thils ssexns to
indicata that there is a relactionsiio between the total
body wei ht of tle subjscts in thls stuly enl their rate of
recovery froa subtaxiral worx a3 e:xresssd in heart boeats
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A3 tae populatlon of the world coatlinues to enjoy
increasel life expecstancy, we will be caatinaally cone-
froated with the proulews of aseinr. Tuzre is a scarcity
of information concerning tie effects of azeinj on the
various body functlsons of b-oth wen and worcn, but the lack
13 mo3t anparent in wouen.

Tne prinary puroose of thls study was to luvestigeute
aze assoclated chanzes in heart rate values durinz and after
a submaxinal work test for evaluatingy ;physical {itacss of
women 3J to 30 years oll. Closely related jursoses were to
study the effect of thie level of chysical activity in duily
life and body composition on the hLieart rate durinz and after
a submaximal work test.

The subject group was cordased of 4D wonen volunteaers
between the azes of 30 and 533 with ten wouen in each five
year age group. frrior to tnz test each subjzet was oxanined
by a puysician and given ansroval to perticinate in the tast.

A gsubmaximal worik test was used. Tacn subject steprad
up and down on an eight inch nlatform for three minutes

duration at a rate of twenty-four resetitions —ar minute.



heart rate recoruiin~s were talzn oa a Ianbora Twineviso

Recorder prior to the ste> test, six timzs daring the stoen
test, and elevea tlnes durlng an elght minute recovery
eriod immediately fzllowing the test.

The level of plursical activity was ascercainad by use
of an interview questicnnalres in wvhich each subject ypave
information on hzr homenailny, lelsure time, and cccusational

ctivities. Thls information wis usad to aszizn the indive
fduals a covbinsl homenaliny occunatlional rating and a lelcure
time ratinz. All subjects were rated on a four level scale

of licht, mocderately active, active or very active,

Anthropometric measures talen were helsht, welsht, and
~utlce sﬁinfsld m2a3ures. From these maasures per cent of
standard weisht, nredicted speclfic gravity and fat free
body wel:ht werz determinel for each subject.

The data obtalned was analyzed by use of charts, granhs,
and correlatiosn anilyses., Cnefficients of corre=lation were
obtalned for the relatiocnshis betweea (1) aze and maxim
keart rate during exercise, and (2) weizht and maximum heart

rate cduring exercise,
CONCLUSIONS

Tre folloring cnnclusioni were drawn fron an analysis






tl) The subjzcts wera prlaarily frox the widlle socloe
econoxic class, Lighty-two and on2~half per cent of the
subjests weve in the lower midlle and uprer middie classes,

(2) Tlhizre is no elear indication of a relationshlp
betwa2on level of physical activity in dailly 1lifa and heart
rate a3 asanssel by the sctivlty recall used in thls study.
tiowever, it seems that those subjests most actlve in lelsure
activities recovereld faster fron submaxinal work,

(3) 3ody weight, per ceat of standard weisht, per cent
of fat of body weight, and fat free bady welzht were greatest
in the 35-4) year age group. It aopears that these measures
increased for the subjects in this study to the aze of 4D and
th2n bezia to decrcase.

(4) There was a high positive correlation between total
body weizht and fat free body weight. In addition, those
subjects having the laast amount of fat free body welzht had
the greatest heart rate recovery. Thesa two factors indicate
a relationship betwean total body welght and heart rate
recovary.

(5) Eighty per cent of the subjects in this study had
per cents of standard weight less than 100 per cent. It seems
that subjects volunteering for a physical fitnass test tend
to be underwelght as compared to staandard welcght for aza, sex

and heizht,
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(£) There ser~3 ta be no distinct aze trenls in maxe
imam heart rate values during suchmaxinal work for the subjects
in this gtudy. The older aj2 group (45-5)) ware more slurzish

_}'

\

1a thelr resyonse to tihie exerclse stress and had a lower mean
maxiwum heart rate than the otlier 32 groups. The younger
wonza (37-353) hal the higzhest mean maxiaum heart rate and

the fastest response to tlia exarcise., It 13 possible thiat
the younger subjects were mor2 subject to the effects of
aaticlration than were tha clder subjects,

(7) Thera seens to be no anpavent aza trend 131 heart
rate values during the eizht minute recovery period., Kovever,
tiie 30-35 year old subjects hai a m;re rapid recovery at
one minute after exercise and elght minutes afier exercise
than the other three groupns.

(3) Thers seens to be a greater variation betwesea
individuals in maxirin heart rate during this submaximal
work test than bztween aze grouns, This would seen to be
due to tha many complex variables which may blur the effect
of biolozlcal azeinz. The subjact group for sinilar tests
should be selected from physically activa iniiviluals in order
to study the effect of bislo;ical ajzzinz oa work capaclty

and to minimize the physical activity variadble.
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() A correlation coefficient of .214% obtalned
beztween maximum heirt rate aad welghit shows a small relae-
ticnship between these two varlables, This is due in part
to an increase in enerzy exnsended daring the step test for
the subjects of greater welght. tieart rate increased as

the work load increased.
RSO CIZUDOATIONS

(1) The subject group for similar tests should ba
selected randonly and in greater nuibers in order to study
the effect of blologlcal ageing on the work canacity of
individuals.

(2) Each subject should have a coaplete trial test run
on tha tread=ill with all assaratus that would be used in
the exact test situation rather than sinply a trial of the
exercise performance.

(3) The test should be zlven in an &ir conditloned roon,
if possible, in order to elixinate any rossible effects of
varied external temparatures.

(4) The subnaximal work test mlzht be exteanded to five
minutes. At the end of the three minuts test used in this
stuly the heart rate of thz subjects was still increasing

and had not reached a stesdy state,
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(53) The recording of tha haoart rate durinz exercise
and recovery should be male durinz the last fifteen seconds
of each minute instead of the first fifteen seconds of each
minute. This would give a batter indication of the rela-
tionshiy between exercise and recovery heart rates. Ia this
study the recording of the third minute of exercise was
taien fron two minutes to two minutes and fifteen seconds
after the step test bepan; the actual maximum heart rate
reached was not recorded. Consequently, the recovery h=art
rates had to be analyzed without actually knowing the maximum
heart rates reached. As a result, the heart rate durlnglthe
first fifteen seconds of recovery was, in some cases, higher

than the recording of the third minute of exercise.
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RaW 2alar PRl lCILY WLILAT, Ful CINT $0T000D weldiT,
Fu Suil CF Fal CF 327Y ~EIoT

f'reiicted welght Fer Lent Per Cent ot
Subject (Pounds) Stanlard Welght Fat of Bols

.
3 Nt o

1 135 85.65 26.24
y 152 27.43 33.91
3 132 &3.6% 26.73
4 145 132.125 27.93
s ) £€7.33 29.44
6 145 &7.57 24,76
7 142 85.21 25.98
8 145 23.61 27.73
9 132 53.%4 24.85
12 132 PRAIN 25.04
35240 Yrs.
11 154 107.75 33.683
12 _ 142 93.85 20.16
13 123 21.47 25.23
14 153 £4.23 21.77
15 143 22.47 23.54%
15 132 23.18 29,54
17 153 ¢2.00 27.G65
13 142 118.31 30.€1
12 152 73.33 24.11
2d 159 127.00 36.29
42-45 Yrs.
21 143 £2.352 23.95
22 174 $7.60 25.31
23 149 &£3.57 23.83
24 155 73.71 21.13
25 159 131,83 32.23
26 142 65.71 27.03
27 147 76.87 25.51
28 164 ©5.34 31.71
23 135 124.41 33.01
3) 151 17292,.6G6 31.056
4553 Yrs.
31 151 86.75 : 24.73
32 43 32.32 31.56
33 149 ©5.27 28.31
34 1495 82.14 27.52
35 139 175.33 29.56
35 134 R24.75 26.36
37 133 73.43 21.73
33 143 72.72 26.43
37 147 &4.35 27.12
49 ) R 91.456 20.32

.73.

b



oA T DR P SR N P AT T VY T TV T T NS e
Aad Lok COLALCTLD SOLIIFIC GAAVIT M LLLTORAGTS

CF Fal, AND ILSSEAMS OF FAT FRIEE 3207 WILIZuT,

Fredicted Fat Frea 3ody
Sabtent ___Ssoeifle Cravite Tar (e ) waiohe (o)

1 1.645 13.55 33.12
2 1.031 23.46 45.72
3 1.54% 13.85 37.33
4 1.044 17,95 43.31
5 1.033 17.13 41.95
6 1.043 14.99 42.83
7 1.044 14.47 32.17
3 1.042 15.26 41,43
? 1.943 13.79 41.42
1) 1.045 15.63 4%.52
35-40 ¥Yrs.
11 1.931 24.8) 43,01
12 1.945 14.97 42.27
13 1.045 13.70 33,69
14 1.054 12.35 45.4)
15 1.03) 17.72 42,02
16 1.039 16.13 33.47
17 1.043 16.63 43.53
13 1.037 22.9 51.53
13 1.059 12.65 33,84
,20 1.025 23.73 51.3
=343 Yrs,
21 1.05) 12.55 37,85
22 1.046 17.91 51.47
23 1.059 13.16 41,96
24 1.036 11.47 42.33
25 1.034 23.34 43,96
26 1,544 14,41 33,79
27 1.047 12,61 37.39
! 23 1.035 22.3) 48.21
A 23 1.032 29.33 41.36
49:53 Yrs. 1.035% 21.12 45.83
31 1.949 14.2) 3.92
32 1.035 19.93 43.16
33 1.041 2. 24 51.52
34 1.044 14.02 35,92
35 1.039 17.97 42.83
35 1.045 15.26 45,44
37 1.054 9.54% 34.40
38 1.045 13.33 37.03
39 1.04% 14.92 42453
49 1,043 17.57 43,19
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(1) Fer cznt fat of Holy weizhth
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v
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rilogracs fat =  sar cent fat & Lody welzit in kllograns
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#nat 1s tae hizhest grade conleted? 1, None 2, tlem, 1-3
cusband's, L€ married)

3. S2a. &, Colleze

1-5
~uat 1s the highest dezree awardai 1. High school dinlnaa
to you? (lLasband's, if marriel)
2e___ Jactelor's
3. laster's
4, xetorate
5. Ccher (specify)

~“hat is the major source of
yeur family income? 1. Inhiwrited Savinzs and
Igvestments
2. Tarnad wealth
. Frolits, Feea, Royolti:s

3
4. Salary, Conalsslons

5. azos on heoarly basis

(a2
0

51l 3nobs or Zeassnal wor:

~J
.
Med

“uhlie Relief

.-77-



1o

dave you ~-oui2ivated In any

of the follo-sing activities
durinz the past twelve months?

sotivity ayxtiziazti-n

1 2-3 4 or more
X waTik X woe's X weelt

Power icating
shuffleboard

Skeet Shoot

archery (tarzet-fiel:d)
dowling

Canping

Lawa Zowling

Salling

Tavle Tennis

Ice 3cnting

Canozing

Golf

dorseback Ailding
Social lancing

walilng (recreational)
archery (hunting)

itowmz Couditioning Exercisns

Sleycling (recreational)

3

~

fol.=3guare Lancing

»

wunting
lca ozatinsg

aoller S:zating



activivy

1

X weer

Farticircation

2-3
X weesh

4 or v
X weax

wawlng 3doat

Swimning

tiking Cross Country
scuba Diving
Softball

Volleyball

~welgnt Lifting
Gymnastics

Aountain Climbing
Water Skiing
arestling

flandball

Ice Hockey

Zadrninten -
Jashetball

fencing

~3



ahat is the size of your garden? . _ Mo garden
33x23 to 33xl09
€3z12)
1324139
tlow often do you work in the gariaa! Cace per weel
2-3 X we:slk
4 or more x week
~hat is the size of your yard? No yard
Lcag than 1/4 acre

1/4 to 1/2 acre
_ 1/2 to 1 acre

Mora than 1 acre

low ofteca do youa tate cara of '
your lawn? Mevar cor less thun
1 x wesls
1 % wook
2-3 x week
khat ejuinment do you use in -
wor.ing oa your lawn? Riding mower
Povver mouer
tand mower



Gl ars e

[ S W Y S S

tave you done aay ¢
maintenanes activ
past twelve moatlis?

C————
g

tnter an & for tie descrintion of

v

ioeilinx Untt

A

Yinor repairs oaaly

Fatting, taiinz off
scrzend and Storm windyos

faintiar walls

Sullling zararse

LD : iy e
cementiary paclo

<

et

Apartaent
Farn

Cther

|

e

3o
2dl

[aY T
vl

Ton

RN

&)

dvwelllag unit,

Mipeinme of

E S S M

diny ewtr

T

by I -
LY S

Enter an X for the number of times you engaze in
actlvities.

Dally pick u»

heekly cleaning

Jaslilng

Ironing

Faod preparation

Cleaa up after me:zls

All
the tim>2

T

-"‘;l. )

the foll
2-3

¥ weai

18]

Faintin; house

cullding Furnltare

Ceranting driveway

owlnz

1l x

WaDK




How many childran and/eor slults of thea following azes do you
have livins with you?
apete) o 422 Rihamind o ok
zaty =5 32-49
5«12 4052
10-22 520-59
20=353 67 or over
tiow many ciildren or alult3 do you care for with a chronic
Condition or physical Lnrairnoent?
——— 1308 hge
Children Aze
Adults Ace
Enter an & for those activities which you have rarticipated in
during the past twelve months.
2-3 x month 1 x 2-3 4 or mora
or lass weer X weex X week
Cliurch
Civic-service club
Grange
fraternal orzanization
FTA or ¢IC
Jusiness-professional
organlzation '
Cther
el



- R T SNTONT AP LTINS
CATING soLl o o lftTVIrcy LV L

Shm s masm fe gy e s )

I- . [N VARSI I.s‘. -’/‘J\db\il"‘\& Iu:'u\‘.a Ix.uu.\.

Hre }Zn"c—"a-l.nj In'l.'.{?'x
l. 5ize of home
2. Faaily sizae anl enrnrnsition
3, tiioncuaking activities
4. Lna iaprovzoeat sal malnteranss

5. Lawvn Care

II. LOISORS IéDun
1. 3ports snd garden

2. Comnanlity activitics

’.:“3
o =



A. Homemsking Index
1. ZSiz2 ~fbs.2 e =3l velos 13 eqgsl to muner ¢f

rooius L ile hona

~

“e1ily #ize wad cowsosition

H28 Riarhey of Individusia
1 2 3
~ialts 1 2 3

erdkllren

1i-22 2 & 5
3"1‘.0 3 6 q

Chironic iavalid aculc 2 4 6
Clironie inavaiird orild A B 12

e Lhmeanpion Activitisg

focd ireparaciza 3 2 1

-
C ataasr UV &Ll e T

Iick up 0 b 2
Weenly eleantng a £ 3
dashiing 12 & b
lroniag 12 ¢ 4



1%

toae Loosrovenzat and maintenance

3uildinz; roomw, garaza

[ ]

Cement work; drive or patis 12

Faintin~7; house, walls
Tilinz {loors;
sullding furaiture 9

Clenninz; furnszce ,
Storm wlndmws

washing walls )
“inor rejalrs 3
Lawm care
a. 3lize

Yore than 1 acre 4

1/2 to 1 acre 3 6

1/4 to 1/2 acre 2 4

Less than above 1 2

e
b cquipneat used >
. q punes v > . '}y
ne

Hand mower 4 8

Fower mover 3 6

Riding mower 2 4

Jecupational Indzx

No point ratings were given for occuration. The ratinzs of
light, moderataly active, active, or very active wera tzaien
from “ZIstimates of worker trait requlrements for 4,330 jobs
a3 dafined ia the Ulctionary of Occurational Titlaes" of tha

U. 5. Separtment of Labor, 3ureau of Employment Security.,



II. Leisure Indox

l. 3ports

Activity Class Activity lass



&

>, ia 2 —
2-3 x month 2-3 x 4 or morz
Colmmmps 1 % wael wasl, ¥ yrpis

Eardeg Tatingy 3

1

”
&

A I
1 % oo

2
4
6
8

3
6

9

12

35x109 1 2 3
67%102 2 4 6
109x109 3 6 ?
Lomisnity Activitlos
4 or mor
Antivits 2=3 x mooth L % woe'l 2e3x weel ¥ yeol

Civice-3ervice
Grange

Fraternal
Crsanization

Extension
L\ « FIC
Busineszs-trofessional

GCther

1 2

1 2

3 4

3 4

W
~ s >
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LEVZIL CF ACTIVITY RATINGS

€JaJrCT B2 MACING /0T IR ATTON AL LTSI

43245 Yerars

21 VA A
2 1A YA
23 VA A
4 1A A
25 A A
29 Va A
27 L L
a3 A A
29 MA VA
32 A by

45-50 Yesrs

31 L VA
32 va VA
32 L L
24 4 L
25 A L
36 L A
27 M4 A
23 A A
39 TA AN
& A VA
)
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