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II. IRTRODUCTION

The litersture on basal metsbolism is full of figures on the
percentage deviation of observations from certain set standards
but, until recently, practically nothing has been written about
the normal variability present in the basal metabolism. Little
attempt has been made to understand what is perhaps one of the
forempst characteristiecs of all %i@lﬂgiﬁ&l ghennﬁana.ﬂ The paucity
of data on variability probably is due to the persistence of the
aarl& concept of basal metabolism as some one lowest figure, The
tenacity with which this idea has been held may be found in the
recent discussion of Heans {1937) on the value of the basal meta-
bolic rate in which he says: ,

It should be remembered that basal metabolic rates are
never too low (except when a technical error or inward lesk

in the apparstus cccurs or when the subject goes to sleep).

A1l the factors whieh tend to mske a reading inasccurate tend

to make it %too high: foed, fallure to eabl properly, emotion,

fever and so forth. Therefore, a single low resding has more

significance than a single high one. {(p. 146)

It has remained for Boothby and Berkson of the Mayo Foundation
to develop a truly workable definition of basal metabolisms

The phraéa "basal metabolism® as well as the German term

*Grundumsats” was of advantage in the early days of investi-

gation of the energy of metabolism in that it emphasized the

necessity of carefally excluding all determinations not carried
ont under the strictly standard conditions which are intended
to exclude the effects of the influence of food, previous exer-

eise, muscular movement, mental and physiecal irritation, fear,
restlessness and the elevation of body temperature as well as
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extremes of environmental temperature., Unfortunately the
use of the term has led in recent years to the almost sub-
conscious acceptance of the erroneous idea that of any two
or wore determinations carried out on the same individusl
the lowest or the lower group of such a series were the
correct ones and that the higher ones were vitiated by the
presence of some unknown disturbing factor. Variability is
a universal biological phenomenon, it must be taken account
of by proper statistical methods and not excluded by & pre-
determined selection of results.—-0nly by such a treatment
can one hope to correct the erronecus notion that there is
a single lowsst "basal" metabolism for each individual, and
to emphasize the fact that metabolism is s varlable quantity
that can be standardized but not absolutely fixed. {Boothhy,
et al. 1936, pp. L68-9),

The same gronp has expounded further the necessity for the
clarification of our understanding of the definition of "basal
metabolisn® and the recognition and acceptance of a phenomenon
which has always been an integral part of ibs

e Krogh has stated, it might have been better to
have uwsed the term "standard metabolism" for the entire concept
has been confused by the implications of the term "bagal®
and the ideas it ewbodies., From the truth that basal metaw
bollsm is generally lower than metabollism measured under "nonw
basal® conditions has grown the fallaciocus idea that basal
metabolism is lowest metabolism. From the truth that basal
metabolism is less vardable than metabolism measured under
uncontrolled conditions has insidipusly grown an attitude
towurd basal metabolism as & guantity which is fixed. These
erroneous ideas are never given explicit statement bub they
are tacit impllcations in a considerable amount of work, even
important work by the best authorities. We wish to emphasize
- that "basal metabolism® as an actusl observation iz one
made under certaln defined standard conditions, conditions
which while well considered and soundly sstablished are never-
tholéss to a considerable degree arbitrary; even if these
conditions are rigidly adhered to, the measurement will be
variasble, even as is any blological observation. It follows
at gnee that there is no one lowest metsbolism that has a
prerogative to be considered Lhe basal metabollsm over any
other measurement of metabolliem made under standard conditions.
w——— Opce the aspect of variability of metabolism 1s clearly
grasped and deliberately accepted problems will present theme
selves, the soclution of which will be immediately enlightening,




~10-

and other old problems will be seen in a different view,

Thus in the analysis of basal metabolism data due regard

must be glven to the variable charscter of the data as well as

for its central character. (Boothby, Berkson and Plummer,

1937.) |

One cannot hﬁlp tut feel the aptness of the suggestion of
a new viewmpoint £§ be gained on old préﬁiem& as well as new
problems when the coneept of varisbility has been accepted. The
failure to reesgﬁiz& variation as a characteristie of basal
metabollism may well be responsible for much of the confusion
and contradiction present in reported studies. ZHach investi-
gator has drawn conclusions on the basis of his own restricted
observations without due allowance for the effect which normal
variation might have on those conclusiona.

Lewis {1936) likewise has called attention to the problem of
variability and to the fact that one must be clsar in that wmhich
he defines as basal motabolism, Because of variability a
dlstinction should be made bebween what Lewrls has called minimum
metabolism which 4s the hypothetie value approached in a long
series of values by the lowest walue of the series and basal
metabolism which is that most representative value of the subjectt's
state under defined conditions of basality.

A clear understanding of the implicationsof the term basal
metabolism and an sppreciation of the concept of variabllity are
fundamental to a consideration of the metabolism of college
women. Perusal of the literature of the past twenty years on

the basal metabolism of women in the college and 1@@@&%&%@ Prew-
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variable,

The second explanation of the diserepancy between observed
ahd predicted heat production, that the standsrds established
for women of this age are ﬁ@& high, may be held for later cone
siderati@a with one comment: Stark (1930) has guestioned
whether the m&tahﬁlism,far—tﬁis period should be predicted by
the same methods that have proved suitable for adults, or
whether such subjects should be considered ags growlng children.

In the past the concept of variability has been presented
but no one has g?aﬁged it as a tool to use in elueidating the
discrepancies which have troubled and confused investigators.

No one has realized or at least no one has developed the impli-
cations of this cencept. Too often the variability which is
particularly noticeable in women of early college years has been
dismigsed as poor technic and has been coversd up Ey the
repetition of tests with the selection of only those figures
which agreed withia an arbitrarily set range so that the natural
variability characteristic of the measurement of a biological
process has been overlooiked, A methodiecal atteck with objective
statistical methods on factors wmhich might enter into the in-
stability of the basal mwetaboliem of this age group should be
productive of inereased understasnding of the vhole problem,

This study attempts first to present a picture of the
basal metabollism of the college woman, as she lives in her ﬁarmal

&ufreunﬂingﬁ, unrestricted by artificially superimposed restraints,
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except £h$ post absorptive state, To our knowledge it will

be the {irst study msde in which the college woman has been
observed so cﬁﬁglatal§ amﬁa#g&re& by restrictions. This study
also presenls the largest section éf a normal college popu-
lation so far recorded. It is, secondly, an attempt tavéagragata
and evaluabe some of the factors entering into the variability of
the basal mepabolism of college women, and to clarify to sone |
extent the cxisting lack of ;ggalleiixmvbﬁtwe&n.3taﬁég§éﬁ'aﬂd
eurrent obssrvations on college women. Becaunse of the first

and wost imyari&nt objective it has not been feasible to plen

the experiment in the form of a design from shich the affa@ts.

of certain factors on variability may be obtalned most advan-
tageously and with the greatest statistical ease. This is an
admitbed disadvantage. However, such a design is incompatible
with obtaining the physioclogic ebjective of the basal metabolism
of a college woman in her ususl cnviromment. If the present
study accomplished nothing more than s picture of the basal
metabolism of the college woman as she lives with such side
iighté as may be thrown on related problems, the anthor would
feel it has been a worthwhile undertaking. However, even with-
out this design, though necessarily at grester effort and less
-ﬁireetiy; BOME inﬁiﬁaﬁiﬁn has been gained as to the place of
ecertain factors in the variabllity of the metabolism of college

HWOMEN «
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III. QREVIEW OF LITERATURE

A. Basal Metabolism Studies on College Women

Twenty basal metabolism studies whieh include women of college
age have been published since 1920. The data of these investigations
have been  summarized previously (Young, 1937). Immediately one |
observed the lack of information given in these reports concerning
the subjeet's enviromment during messurement, which makes it
difficult teo compare the results obtained by different investi-
gators, lLikewise, the method of selection of data and the number
of observations made may have entered into the interpretation of
the final results.

Host previous studies have been ﬁaﬁe to correlate basal
metabolism with some other factor such ae altitude (xgﬁittfick,
1936}, menstruation (Blunt and Dye, 1921; MeCord, 1939), diet
(Coona, 1931a, 1932, Hetler, 1932), season (Gustafson and Benedict,
1928), sleep (Benedict and Crofts, 1925), climate (Tilt, 1935),
sr‘iadin@ content of the soil (Remmington and Culp, 1?31}1 A more
limited group of iﬁvastigaﬁiana (MeKay, 1928, 193u; Stark, 1932,
1933, and 1935) have been undertaken purely for the purpose of
evaluating standards. The experimental situastion in practically
all of these studies has been modified in some way from normal

living conditions, either in insistence on a given number of hours
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B. Factors Contributing to Variability
in Observed Basal Metabolism

1.  Some factors

inherent in the metabolie process itself and

affecting its conditions of measurement.

n of concepb. The idea of variability in
the basal metabolism of an individual or between different
individuals had a rather vague beginning expressed in terms of
range of observed devistions from an average. Blunt and Dye
(1921) report for their subjects that the daily varilations in
individuals were gresi, ranging from 7., to 28.8 percent or

an average of 13.2 percent. This is -salight};f less than the aver-
age of 18,9 percent which Benedict found in a group of individ-
uals observed five days or wmore. Blunt Justifiably suggssied that
erronecus conclusions can be drawn from m&ta‘*miism observations
unliess measurements are made on wore than one day. One of \
Hafkebring and Collett's women (1924) showed an average variation
of &4 percent, the other varied frow a +5 to -6.3 percent, The

wum variations respectively were +12.8 and 8.5 and +8.8

and ~1l4.4 percent. Benedict and Crofts, (1928) observed that
the variations in basal metabolism of an individual upon whom
msasﬁrénaﬁta have been made repeatedly over many years are by
no means so wide as variations between different individuals,

and yet it cannot be sald that each individual has a fixed basal
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metabolism. The first investigator to attempt to apply a
&taﬁi$tiaal measure to this veriability was Wishart (1927)
who showed that, even under the best possible conditions of
technique and cooperation afyaﬁﬁj&ets, fluctuntions from day'
to day of more than ten percent frequently wili be observed
.in the same subject. He further reported that the day to day
variability in metabolism when one observation per dlem is
made may be expressed by a coefficient of variation of about
four or five, i. e«, in a series of btests, the minimum and
maximum values may differ by as much as 30 percent. Apparently,
the metabolism of women, particularly those indlviduals not
living a strictly rantiné life is especially subject to varia-
bility, DuBlois (1930a) believes this is due at least partially
to the menstrual cycle. The variability so ascribed is not
great, not present in al% women and the maxima and minima do not
always come at the same ghaﬁas of the cycle. MeKay (1930).
commented on the daily fluctuatlon she observed in the basal
metabolism of her college women. In five young women studied
invdé%gil, the maximum variations above the minimum were 14,
14, 21, 27 and 29 percent although in terms of extreme varia-
tion from the average the deviations were someshat less: 7, 8,
12, 13 and 14 percent rﬁ%p@ativei&;

Btark's {1932) experience with college age people showed
that a large majority of well controlled tests would agree within

five percent while there would always be a few larger differences.



For repeated tests on the same individual most results would
fall %iﬁhia.lﬁ to 15 percent. Since this variability was almost
equally 1likely to be above or below the first value obtained,
the effect of training couvld not be the sole explanation of
the w&tﬁabiléty within an iméiwiéﬁalt Stark anneladéd, &a%ever,
‘that fhr the normal group, at least, it is net necessary to
expect quite az large a range of intraindividual varia&ility
&# interindividual variability. This view is in ae&mrﬁ with
the more extensive work published later by the ¥ayo Foundation.
Lewis (1936) observed ﬁhaﬁ whether for reasons inherent
in the nature of the physiclogic process itself or because of
difficulties in obtaining & truly basal level, a series of
determinations of basal metabolisms on an individual subject
presents a range of vardiabllity greater than the error imown
te be in the actual btechnieal processes involved in messure-
menty { i.e., error of appaéatﬁa plug errors invelwved in
calenlation of ?@&ﬁlﬁ@}; Reposted observations on 13 of Lewis?
subjects gave figaréa which varied more than ten percent and
which could not be explained as sn observed or inferred non-
_basal relaxation. Lewls scecounted for this veriability within
the individual first, by the experimental error in the technie
afiappar&twa, and secondly, by changes in the metabolle level
of the subject. It must be borne in mind that in actual
practice the completeness of repose is necessarily an arbitrary

Jjudgment, since there are no entirely satisfactory objective
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standards by wﬁiah,it car, be measured, Thus it becomes apparent
that there is a certain range of varlability in the metabolie
level of any subject shen the test is made under standard basal
eonditions, which i beyond the control of the axperimenbtal
situation as 1t is at present defined. The aéﬁusl limits of

this rsnpe are uninown and probably vary for ﬁiixareﬁt subjecta,
Within tha.rangé,valmﬁs near the aiddle area ccour most frequently
while both minlsum and maximom values ocour with less frequency.
The extent of deviation from average values in a series of tests
differs gpprsciably among subjectsy; for instance, some give resd-
ings sgreeing cleossly, snd ghow this consistent level early in

a seriss, while others show wide variability in a short series

of observations.

{(2)s The conceptewdefinition of terms. It is

Boothby snd Rerkson who deserve credit for defining variability
in basal metabolism in the m@s@mggﬁectiva studies thus far pub-
lished (Boothby, Berkson and Plummer, 1937; %amanr and Boothby,
1936 &nﬁxl?ng* Since their t@rminelégy unquestionably =111 be
met agai§ aa§ again iﬁ,i&lﬁot amiSs to pauge and define the terms
which this group colned. According to Boothby and Berkson (1936)
at least three factors éa&e up v%riah;li%y ia %a$al-m£taboliam:
first, intraindividusl variability; sezond, fnterindividual
variakility; and third, the iuasccuracy of the prediction formula
iteelf. Of tha~1&tﬁ&r factor, they state that in view of the



considerable varistion in metabolism among individuals of the
same sex, age, stature and welght, the variations of observed
metabolism from values predicted by formulae are also bound to
be considerable. As a corollary, the differences in the
precision of altsrnative formula f£itted to individuals by
conglstent methods and uwsing the same varisble will be small,
since the wﬁ%anmﬂma% of the formulae contributes only & small
part to the total discrepancy between the predicted and agsuﬁmﬁ
values.

Intraindividual wvariability is defined as the variability

of repeated determinations for the same person. It may be further
subdivided into two fractions: imbradaily intraindividus

for successive observations within the same day, and from d
day, that is the intraindividual variability of metabolism observed
. variability is the variability

on successive days.
of the mean metabolism for different subjects of the same sex and

age. There is further a total inter o vidual variability for
.ma&wnﬁ of the same sex and age, weight and stature which is com~
posed of the swmmation of two parts:t the variability inherent in
repeated observatlons on the same person mgm. intraindividual varia-
bility) plus the variability of the fcharacteristic?® or the mean
metabolism of different individusls (the interindividual varifability).
How much individuals differ from .@ﬂ@ another apart from their own

ivherent variability is of considerable biologlc interest.
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Each observation was expresssed as s devigtion in calories per
square meter per hour from the mean for that day.

The relationship between these variabilities expressed asg
the standard deviation, is given by the equations

O;‘z= 0?2 + O}“a
where Oy is the total inter-

individual vaxﬁabili&y; O; the intraindividual variability;
and O7 the interindividual variability of the individual
means. When O7 and O] have been determined by the methods
indicated above, U7 may be obtained by subtraction on the

basis of the relation oxpressed in the sbove eguation.

as the standard devistion was: women under 20 years, 2.98

calories per square meter per hour (6.8 percent of the mean);
women: 20 and over, 2.42 calories per sguare meter per hour
(6.9 percent of the mean). ({Berkson and Béatﬁ%zy, 1938.) The
total interindividual variability in terms of calorles per
square meter per hour was greater f@ males than fomales and

also greater for younger than for ﬁi&&r’f@es, |

.y for women
was 1.61 calories per square meter per hours (4.7 percent of the
mean}. This was somewhat greater than for men (1.33 calories
per square meter per hour or 3.5 mmmﬁaﬁ‘ the mean); th.é

higher ﬁ@iﬁr& for women was #ﬁ&ributeﬂ by Boothby and Berkson
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to the probability of the disturbing influence of the menstrual
cycle. It must be understcod, they pointed out, that this does
not imply that the intraindividual variability is the same for
a.';;l ages and does not itself vary from person to person. On the
contrary, there is convineing evidence thai; the variability
depends on what way be called ”Wﬁs #stab:ili%y” as well as on
~ training for mﬁt«a&m}.ﬁ;&m‘ tests. They csleulated that Blunt and
Dye*s (1921) 17 Wmn subjects studied daily for one month
showed a variability (é@ré@@é; as standard deviation) equal to
1.55% calories per square meber per hour (4.5 percent of the
mean for the entire group). Wishartts (1925) one female
stu&},ed under conditions of a normal diet had a variability
measured as ecoefficient of wvariation of 5.2 percent. Griffith
et al.'{1929) observation that womwen showed greater variation
than men confirmed the ¥ayo coneluslons since for three women
studied, the standard deviation aquaﬁléﬁ 1.3, calories per éqaam
meter per hour (4.0 per cent of the mean). Ten women observed
by Rubenstein (1937) for changes of body tmperatm‘a and metabolism
during the menstrusl cycle gaﬁa, a standard deviation equal to 1.62
ealories per square meter per hour (4.9 percent of the wm)‘ It
w@ a common observation that training reduces intraindividval

vari abi,’;iky‘

The iﬁ%:'adaig intraindividusl varisbllity reported by
Berkson and Boothby (1938) for 18 men and 1 women gave an average
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standard deviation equal to one calorde per saquare meter per hour
{3.0 percent of the msan). For the first two or three successive
observations in the day there was a decrease in metabolism amounting
on an average to about 0.4 calories per square meter. Then there
was a rapld and continuous rise to &bﬁéé the initisl value, so
th&t? at the seventh observation the increase in metabolism was
abon;c Oud calories per sguare metey abév& the mean, 1% was pos-
tulated that the initial lowering was due to increasing adjustment
4o basal ‘@aﬁéiﬁi&ﬁé; as time passed, restlessness tended to raise
the metabolism.

' Berkson and Boothby (1938) obtained the interindividual |
variability for wemen by éii“fa&rmsa from the equation given
above, The standard devistion egualled 1.81 cslories per scguare
meter per hour {5.2 percent of the wean). ¥ales showed both

a greater absolute and greater relative interindividusl varia-

bility than did females.

reported in which an analysis has been made to sstablish the signife
icance of differences in basal &e%aiig rates at the college ages.
The metabolism péediated by all sﬁaﬂém in terms of calories per
square meler per hour is %ig%aeat at 17 years and drops from year

to year until 20 years.
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Effect of state of nutrition, Perhaps more than
any other one factor, the state of ﬁﬁtriﬁian has been considered
in relation to the basal metabolic rate of the college studert.
The interpretations of a number of investigators have been that

“the lower basal metabolic rates obssrved are correlated with a
fairly wide-spread low-grade chronic undernutrition resulting
from a popular tendency tawaré a reduction in total food ingested.
In 1932, Coons and Schiefelbusch compiled figures for total
calories and protein in the diets of college women during the

years 1894 to 1930 and pointed out that either the methods

of calculation used by'earlisr»wagkarg were grossly in error,
ér else the present téﬁdﬁﬁay'af women is in the direction of a
habitually lower food consumption. Protein ingestion was lowered

proportionally more than caloric iﬁtak&; They tentatively cone
cluded that many "average® weight women are suffering from sub-
normal nutrition shich is not manifest in oxtreme welght variations
but which is gﬁffiﬁiﬁﬁi to depress the basal metabolism,

ﬁthér studies may be cited in support of this view. It has

been xunown since the early work of Magnus-Levy (DuBois, 1916)
that undernutrition causes a profound alteration in basal meta-
bolism. Lusk (1921) called attention to the cases of Loewy
and Zuntz, who experlenced drastic reductions of diet during
the war and who showed greater decreares in metabolism than in
weight. Benedict's {Lusk, 1921) young men on sewi-starvation
diete lost less than 10 percent of their body weight, but at
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the sume time showed a 16 to 27 percent lowering of their basal
metabolism. Oneof the most strildng results of Benedict's ex—
periment with M¥r. Levanzin who fasted for 31 days, was a marked
reduction in basal metabolism (Benedict, 1916).

¥ore closely related to the present problem, however, are
the observations dealing with milder degrees of undernutrition.
Blunt, et al., (1926) observed that underweight girls tended to
show a low or normal basal metabolism in mm of total csiaries,
calories per square meter, or ag;},arisss per centimeter while the
rate was %igb if computed in t&mﬁs of ealories per kilograme.
Coons {1931a) confirmed this finding . According to fonklinm and
BeClendon (1930) a deficient diet decreased the basal metabolic
rate as well as the duration of :wnstm:atﬁea and the length of
the menstroal cyele. Although Hetler {1932) found no definite
interrelsationships between protein intske and basal metabolism
she suggested the possibility that the lowered protein intake
of women is a causative factor in the izmwing of basal meta=~
bolism. Johnston smﬁ Haroney (1936) observed a definite lowering
of basal heat production in children on submaintenance diets,
Basal mebabolism in most instances could be brought from low to
average levels with a high protein intake. Talbot (1936)
eoncluded that there 1s a close relationship between the heat
production of girls from birth to 20 years of age and their
body weights. His review of basal metabolism studies on girls
gave evidence that a liberal diet, espeeislly a diet liberal
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in protein, tended to increase mebtabolism while a low protein
diet tended to decrease it, Yore recently, Rogers (1939)

- observed a somewhat higher bassl mebabolic rabte in her

ecllege students than has been reported in most cases (0.4 percent
aversge ﬁﬁ?&&&i@ﬁ,‘ﬁayu ?$unﬁa@i@n standards). She like-

wise observed that the average weight of the students was

relatively high. The food intake seeme

d adequate in calories,
. vitamins and minerals; 15 percent of the total caloric intake
was derived from protein. Hogers concluded that the excellent
quality and quantity of the food intake might well be a factor
in the relatively high average basal metgbollsm obtalined. In
Q@pasiti%Q to these reports, Tilt {1935) could observe no
consistent relationship between the basal metabelism and the
protein or caleoric intake. |

The impression is thus gained that the consensus favors
the idea that the observed lower basal metabollc rate of collepe
women may be related to undernutrition. ﬁﬁwﬁ?@r,’tﬁis conclusion
rests primarily on the subjective interpretstions of the experi~
menterﬁ«§r@§igmsly ﬁﬁﬂﬁiaﬂed, A satislactory solutlion awaits
the achievement of some tangible and cbjective measure of what
constitubes gaéd nutritianwb This problem, as every informed
person inows 'is not an  easy one to golve. To this end the
participants in the Horth Central States Cooperative Project
on the Nutritional Status of Coliege Vomen have put their
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metabolism to become lower. This observation is partieularly
interesting since some coliege girls who have been observed
over two or more years show definite helght increasses indicating
that growth has not ceased. Thus, the degres of maturation of
the college girls may well be s factor contributing to the
variability observed in basal metabolism. Surely the problem

is of sufficlent Importance to warrant further investigation,

Effect of ree of rel: » The degree of
relaxation of the subject at the time of aks&wétieﬁ is an in-
tangible condition which cannot be measured objectively. Yet,
the degree to whish the individual relsxes is probably one of
the contributing factors to ths variability observed in metabolism,
botk in a given individusl measured at different times and from
individual to individual. Helther, unforiunately, can many of
the conditions which contribute to the capacity to relax be
measurad. But it seems certain, as Hishart has pointed out,

that the daily fluctuations in the metabolism of a given individ-
ual may ’i}ﬁ% considerably diminished by living an extremely routine
- 1ife. The lives of ﬁm&t college women may hardly ba called
routine. Rogers (1939) fas.t- t.ha‘b "ﬁhﬁ grea% range in bassl rates
of her siundents who were considered normal in every way might
raise the zguaéﬁi@n whether they were in true basal state during
the tests and yet the student vhoe range seemed much too high or

too low was unconsclous of any emotional disturbance and seemed
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to the investigators to be in basal condition. In contrast

~to the college student, somewhat c¢lder people, members of

the faculty and y@ung»féeulty wives rarely showed g variation
of more then a faw-?ercent, even when btested at intervals over
a period of months. Hogers corcluded that it seem probable
that the more settled mamner of living of the non-student group
might account for the more uniform basal rate of %ﬁat group.
Henry (1930} prevganaly‘haé suggested the probability that sone
of the noramsl variation in basal rate is due to the emotionsl
state of the individual tested. The lablility of the emotlions
of college students is readily raeagﬁi&&é by anyone with even

a anp@rfiaiél scquaintance with them.

of vhase of the menstrual cyele. ¥ost

of the factors deslt with se far have applied in s specifie
manner to the varisbility in metabolism of women of collegs age.
The influence of the menstrual eycle, if any, affects the meta~
bolism of women throughout the reproductive years. DuBols
{1930a) summarized the trend of opinion as te the effect of the
menstrual cyele in ﬁ%&s fashion: vthe variabllity due to the
menstrual eyele is not greal, nob present in all women, and
the maxims ond minima do not always come at the same phases of
the cyvle. ' :

It #1111 be remembered that the Mavo Foundation attributed

the increasse in intraindividual variability found in women over



that in men to the influence of the menstrual cycle. Blunt and
ﬁge.(l$21} from a series of 216 observations on the basal meta-
bolism of 1? women, including one or more menstrual cycles for
14 of the grgup, mgneiuéed.thaﬁ there was no definite change in
basal metabolism during menatra&ﬁiﬁn* This conclusion was
roached from the fact that the average of intermenstrual and
menstrual observations was almost the same and thah no rhythmie
periodic #&riatiﬁn»iﬂ metabolism could be detected. Yakeham was
parhags the first to show the tendency toward a high metabolism
in the premenstrual period and a fall during menstruation,
E&neﬁis£ and Finn (1928) reported the study of one female subject
over a period of years whose average oxygen consumption during
menstruation was three percent lower than for the intermenstrual
periods. Rogers and Fleming (1628) concluded from experiments
on seven normal women that the lowest point in the metabolic
eycle comes during or immediately following the ménatraal*pﬁria&.
Hafkestring and Collett in a long series of 96 experiments
on one sublect aﬁd &80 on another observed a premenstrual rise
and iﬁ:aimsnséraal minirum. Hiteheock and Wardwell made 800
tests on 27 women following them through at lesst two complete
menstrual cycles. Of the 20 women sclected as a basis for
thelr report, 1) showed a lowering of ih&ir basal metabolism
during the menstruasl period, one had ne change. In five of the

subjects the fall averaged 5.16 percent, a value statistiecally
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significant. There was also an iﬂtafmﬁnaﬁrﬁal_drep averaging
5.03 percent occurring on the twelfth to twenty-third day.
Since ovalation seems to oceur on the fourteenth to twenty-
eighth day following the ansa;Aﬁf'manatruaﬁign, Hitcheock and
Hardwell believed that there is some relationship between the
two phenomena, | |

ariffihﬁ, et al., confirmed the above fiﬁﬁingm; since he
observed the highest metabolism in the premenstrual peried and
the lowest during the menstrual days. The average difference,
however, was only 2,7 percent, Conklin and MeClendon (1930)
observed that in nine ai ten women studied, the basal metabo-
lism tended to reach its lowest level following mensbtruation
and its highest level preceding menstrmaﬁi@ﬁ,, The average
difference was only 3.5 percent. 4 later study from the same
laboratory gave a difference of 3.7 par@ent €§¢$lan&gn; et al.,
1931). One woman observed over a long pericd by Sandiford,
Wheeler and Boothby gave an average change of 2.7 percent.
They believed that such small changes were due to varying degrees
of relaxation dependent on mental status and physical discomfort.

stark (1933) divided the menstrual cycle inte five day
periods, The average basal metabolic rates of her student sub~
Jects during these periods were: five days of menstruation,
—zﬁzl‘perﬁamt;}susaaaﬁiva five day periods, =2.13,+1.96, +1.48,
~1.06 and ¥1.15 percent respectively. There was no evidence of

premenstrual rise since gighést observations were in the mid-



menstrual period. MeCord (1939) reported that in her college
women, metabolism dropped as menstrustion approached, rose
therenfter and then became fairly low agaln preceding the next
. period. Of 16 normal young women studied by the method of
vaginal smeasrs, the agverage metabolic rates were found to be
slightly lower during the preovulstion phase of the cycle than
during the premenstrusl phase (Rubenstein, 1937).

One interesting note on

the effect of swoking on the basal metabollism of men was given
by Dill. Oxygen consumption remained unchanged in some subjects,
in others it incressed as much as 10 or 15 pereent. Dill
believed that though the increase may be of small magnitude, it
indicated that subjects for basal metabolism tests should not

smolice the morning the test is to be made, There seems to have

been no attempt to compare the level of basal metabolism of
habitual smokers and non-smolters.

ffect of coffee driniking. Hackett (1931),

using 30 normal college women aﬁtﬁ@ﬁﬁd & comparison of the basal -
metabolic rate of coffee drinkers and non-coffee drinkers, Fifteen
of the students had never drunk coffee, 15 drank it daily. The
coffee drinkers averaged 53.16 calories per hour, the non-coffee
drinkers 50,19 calories per hour. One interesting side 1ight

to this report is the experimenterts comment that considerable
difficulty was encountered in finding 15 young women of normal

weight who were coffee drinkers; many otherwise possible subjects



~ejom [estq UT punoF L3TTIqRI4BA oy3 smyl ‘*Jejusuiedxe @ﬁ Lo
985 afequenasd UTRGIED ¥ ULHYITE Muwﬁ mnmxw saanf 13 esoyy ATuo
grodea of Louspusy ® 8T odeyy  “queiaodwmy oJoy *I¥npTAIPUL
2TEUTE ¥ U0 SDPTW SUOTIRAJEsHO JO JOQUWRY Sy} W UOLIETIEA Juaad ®©
03 SpEST UINY UL YOTW POST BYEP JO UOTINRTes Jo spoyjew jJo L33s
~I2ATP OPT4 oY) ST dnoad ofe suws sy3 uo sdojuewtiedxe JuUSLLIITP
3O SuoTjRAIOEQO auaud moo 0% Jupgduaqqge n;m ﬁ@hﬁﬁ@@aﬁw smaTqoxd
Sursnyuos jsow oyj JO oUQ *TIEJ TITe dnoxd ¥ uy sTENPLALPUT
TSuIOU oYy HOTHA UTYITe 28UNR B JOWIRJ qug ‘uorjvrurqued efe puw
quStea ‘quiTey UOES JoJ oaniTy SYTUJEP SUOC IWOS JO JETSUOCD
30U 880D WETTOGRIOW TuSEq ,TEEdou, pesyseydme Arsnotasad sy

“BUOT}UALBEG0 JO Joqund  1838D 4O Lo 55755 75 POUGOR ¥

sUswmedneeow Ten106 B3

6 UGT30 (0Wos Jo0310 JUOHLABUXS BUY JULMOJUD BJOJ0U] OWos ¢

*sanoy TeIsAs8 Jof gupoded quite o sfeasaw ue uo Jupjunows
ﬂwwwamﬁ PRIJO0 JO SWRAY g Jo ueTimedur oy wmoXl JurjInssd
JUILAIOUT BYj ‘uOTToqERjom DYY OF SNINWILS ¥ 0F £908 e3JI00 18ys
punog savl Joquedle] pu¥ 0TPEURE *egRJI DTTONRISW 2Y) PUsSTRJ
es3zoo 9vuy peqaoded astsanTT (626T) 1w 90 ‘rEmmuog  *qued
~Jad gz 03 ¢1 Jo uoryonpoxd L3xsus o3 UL LEBOJIDUT UR pPasneD
4Arsuoeuwynogns UtejJes Jo uciaoe{ul syq punoy yosjasey puw
usoyns *queoded £z 04 2T woay ‘eranecddld woll vel] oJom oya
magﬂwmm 2T38QRIP XT8 JO uopjonpoad ey oy} POSTLLJOUT B9y DUE

@97300 Byl pegdodel (6z6T) swmel pue Susy *quSiosJepun sJom

-GE-



a-%u‘

bolism observations is lost. HNeo one general principle
of selection seems to be followed and, in fact, some ex-~
perimenters seem to contradict themselves within a state
ment on the m@ﬁh@é they employe. In general two approsaches
have been used: the clinical and the physiolegical. The
clinieal people, headed by Boothby, are iﬁteregted in the
wide deviations which are more apt to be pathological.
They want standsrds built osn conditions which are compar-
a&le to those followed 15,3 elinic, since clinical use
constitutes one of the prineipal applications of basal
metabolism standards,

Boothby, Berkson and Dunn (1936) admirably express
the elinical point of view:

The calculations veed for the erectien of our
standards have been made from the first determination
rade for the individusl, unless at the time of tesi
and before the calculation, it was noted as "unsat-
isfactory® for reason of restlessness, observable
nervous tension, or an elevated tempersture. FEven
in cases in which several observations were nmade
either on the same or different days, the first only
was wsed for this study. In consequence, the element
of training is exciuded from our normal standards
even as it is in elinical application or it would of

. necessity be in a comparative study of any large group
of individuals. It would be beside the point to
define a physiologic normal which was set up under
conditions which might appear theoretically ldeal,
and then apply that standard to the different con-
ditions which must obtain in nearly any type of
investigation which utilizes a large number of indli-
viduals.



ssssavassinere a mean of seversl determinations

- 35 used, the value is slightly lower than the mean
of the Iirst determination for many similsr indivie
duals. If cne departs from the practice of using a
single determination made under standard conditions,
the number of determinations should be strictly
identical for esch individual. That this condition
would 1limit most investigstions to a few individuals
is obvious, and therefore, we consider that a
standard should be built on a single determination,

In various studies there has been a consistent
tendency to seleet the lowest obtainable determine
ation as the most representative, The amonnt of
selection has waried. In some instances it has been
extreme. We believe that this accounts at least in
part for the fect that most observations fall below
ours since we have regularly accepted the first
determination, as has been previcusly explained.
Probably there are alse other factors involved such
as race, regional differences, and climate as well
as differences arising from the variations of instru-
ments used; before the precise allocation of these
can be attempted some definite determination of the
effect of selection will have to be made. (p. 470)

There is one factor in the establishment of the Maye Found-
ation standards which wust not be overlocked in applying
them to a group of as};lag% students. ¥uch of the material
on which the standards sre based consists of observations
on individuals who, though free of any disease process

known to effect the metabellism, are, neverthsless, cliniecal
patients @ﬁargaiag-a physical examination for possible
disease. It should not be forgotten that for the majority
of patients there is a factor of apprehension incident ‘im »
a physical examination in a clinie regardless of how woubine
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the procedure. This factor would be expected to elevate
the metabolism somewhat above the averasge oblained on
eollege students volunteering their services for exper-
imental purposes. |
. The physislozie point of view of basal metabelism
is interested in ideal rates measured under as nearly
p&ysi@lﬁgiéally perfect "basal” conditions as possible,
an ideal state which can never be trly =measured. This
schoel of thought is headed by Benediet and his followers.
In a personal communicabtion to Professor MeKay of the
Horth Central States Cooperative project, Tire Benedict
defines his view as follows:

It is the practice of the Mutrition Laboratory
to make bassl metabolisn observations on each sube
Jeet on at least two and preferably tiiree days, not
too far apart, perhaps within a periocd of two weeks,
In fact, it is sgainst the principle of the Labopr-
atory to accept one day's measurements only on an
individual as indicative of his bassl metabolism
unless exigencies of the situation make it Aiffi-
cult to secure the cooperstion of the subject for
repeated measurements, This was the case in a few
of our rscial studies, but is an admitted defect.

Analysis of resulis oblained in experiments on
one and the same subject show that often the metabolism

is bigher on the first day of measurement than om
the second and third day, especlally if it is the
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subject’s first experience. It would be idesl if
the results of repeated tests should agree within
about 5%, Certainly, the results from day to day
should not exceed 108, If a period value in any
day's messurements is obviously higher than the other
period values on that day, we are in the habit of
discarding this period value and using the average

- of the remaining lower pericd values provided they
agree reasonably well with each other. In no
instance should one low perlod wvalue on s given day
be accepted zs indicative of the metabolism on
that day unless 1t is supported by similarily low
period valueson other days on the same subject.
I would recommend that the aversge of two or three
well agreeing days (agreeing preferably within 5%)
should be used rather than selecting the lowest
average noted on any one dsy., Furthermore, it is
desirable in studying women not to make the measure~
ments durdng the menstrusl period. We include, as
part of our protocols a statement from esch woman
as to when the last mensirual perdod cecurred so that this
factor can be taken into account in the &nalgaia of
results.

The specific methods of séléetiﬁn used by vsrious
investigators for studies on college age women will be found
elsevhere (Young, Table 1, 1937). In most instances it was
noted that the Benedict method or some one of its many
modifications had been used. In the definition of basal
- metabolism there scems to be absolutely no Justification
for throwing out observations without mechaniecal flaw Just
because they do not lie within the confines of some arbl-
trarily set percentage limits., In fact, the surprising
thing is not the heterogenelty of resultsreported in the
literature but rather their homogeneity considering the
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diverse manners in which data have been selected fgr
analysis. The only procedure which seems bto have any
real Justificatlon and the cne with which this laboratory
is in sympathy,is that involving the use of all data
collected under the specified standard éoﬂéiti@ﬁs of
laboratory measurement. We propose to show the elfeet

on the mean metgbolism of jJust a few of the most widely

- used methods of selection of data,

« The amcunt of deviation

Chodce of stun
between the observed and predicted heat production
depends to a2 considerable extent on the forsula or
standard used for comparison. Previous to the estabe
lishment of the Wisconsin prediction standards (Stark,
1932, 1933, 1935) for ﬁhia age group the standards
proposed for comparison of the metabolism of girls

under 21 were as follows: the lower ranges of the

Aub and DuBois adult standard {Aub and DuBols, 1917)
which expressed expected calories per square meter of
body surface in two year age periods from 14 %o 20 and
the standard recommended in 1923 by Benedict for girls
through 18. These two standards differ to a startling
extent and the discrepancies are not of the same magnitude

for 211 types of individuals. Stark (1932} fcund that
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the Harris-Benedict {igures averaged lower than those

of Aub and DuBois and offered s better approximation

to findings in normal young women under modern test
concitions where the factm* of mental unrest was more
adeguately controlled. Hore recently the Mayo Found—
ation ﬁi‘.&ﬁéarﬁﬁ { Bothby, et al., 1936) for individuals
from 6 to 68 years have been published. For the college
age group these standards give amﬁg{; lower predictions
than the Harris Bencdict ﬁh&ﬂém and thus more ela-aely'
aspproximate the observed basal metabolic rates.

Another factor which must be evaluated in the expression
of basal metabolism is the cholice of unit of body size.
Caloric production may be referred to a unit of weight.,
height or surface area or any other measureable bodily
dimension. If surface area is chosen, as it usually is,
the accuracy of its estimation will be influenced by the
famnlé,z used. The DuSois and DuBois formula has been most
generslly used; in 1929 Boothy and Smdifam nsed it for
- figuring surface area in the compilation of their pre-
dietion tables.

‘ Berkson and Boothby (1936) recently undertook a comparison
N cf the method of standardizing no.ual basal mebabolismprediction

by means of a linear equation involwving weizht, stature, and age
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proposed by Harris and Benedict (1919) and the method previously
mentioned of using the height and weight formula of DuBois and
DuBois for caleulating surface area in conjunciion with a specific
constant for each age, As the authors had previously made clear,
inaccuracy of the forwmula eanﬁributaa only 8 small part of the
diserepancy between observed and predicted valuecs. Conseguently
exceedingly large numbers of a%a%rvaziaﬁa‘are reguired to deter~
mine that these small parts are significant; hence, the difficulty
of distinguishing the relative merits of the two formulae by
utilizing accuracy of prediction ms a eriterion. Berkson and
Boothby {l%ﬁé} found no siznilicant difference betuween the pree-
cision of the linzar and "surfosce area" formulae either in the
cage of the Mayo Foundation data or the data of Harris and
Benedict. HRarris and Benediet's (1919} earlier conclusions in
favor of a linesr formula they belisved to be due to an omission
by these authors of the gga variable. Berkson and Boothby favor
the surface area formulation b=cause of the consistency of its
implications with observations and because of certain methodo-
logical advantages such as the simplicity with which it can be
used in the study of the change of metabolism with age. Attempts
at the formulation of an eguation for measuring "effective sur
face areal or "active protoplasnic mass" or a formuls for taking
into sccount body bulld gave no improvement in prediection over

the surface area formulae already in use.
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mdg EXPERIMENTAL

The experimental methods used in the present study are
essentially those outlined in the preliminary report {Young,
1937)¢ In brief, the original subjects %m&m wolunteer normal
freshman women drawn from the freshman hygiene classes, Since
these classes are required of all women students, all freshmen
are represented rather than a restricted group., The sublects
formed, in most cases, a portion of the group used for anthro-
pometric and blood studies conducted by other workers. Because
of the early rising hour required for the test, subjects could
not be selected at random as was the case in the other phases
of the project. Many more students volunteered than could be
handled in the laboratory. The ones taken for study represented
a chance selection from those volunteers whose physical record
was negative for disease.

Four observations were made per year on each aﬁ&wmw' Pwo
observations were taken on each of two successive days. On a
limited number, observations were repeated in the various
seasons of the year.

Subjeets reported to the laboratory at 6:15 A.E. in a post
abgsorptive state after their customary amount of sleep, Their
presence involved a total activity of rising, dressing, a ten

minute walk to the hospital, the ascent of one flight of stairs



4,5~

and undressing. A ome hour rest period in a quiet, comfortable |
room as free from external stimuli as possible preceded the
testing period. Two eight to ten minute observations were made
-using a new Benedioct~Roth portable machine with a minute or two
of rest between periods. The usual temperature, pulse snd
respiration checks were made before and during the teste. After
completion of the test, the subject was welighed and measured in
& minimun of underclothes. The student was gquestioned as to
the amount of sleep the night previous,the date of onset of last
menstrual period, her food inteke the previous day and any une
usual aetivity. ~An effort was made te aveid all periods when

a student was subjected to unusual stimulation, whether worry
or antiecipation of pleasurs, It was possible to avoid mornings
of examinations, before or after dances, foobtball games and
similar activities. Observations were not made at the time of
final examirations or holidays.

It will be assumed that the basal ﬁ;%ahﬁlism does not
involve the loweat metabolism of a é;?% imﬁiﬁéaal which ;s
found only under conditions of sleep. BRather, basal metabolism
has been defined as the energy exchange obtalned under certaln
-specified ‘&aﬁeratary conditions which are cutlined by DuBois (1936):

In praetiaalily all laboratories the metabelism is
measured in the morning twelwve to fourteen hours after the
last mesl with the subject lying metionless. Under such
conditions is obtsined what is usually called the basal

metabollsam or "Orundumsatz® of ¥Magnus-lLevy. Striectly
speaking this ls not the lowest or basal metabolism since
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figures are lower during prolonged undernutrition and during

profound sleep. For this reason Krogh used the term "standard

metabollism® which thoush perfectly rational has not yet come
into generzl usage. DBenedict employs the expression "“post
absorptive® to denote the fact that the tests are made after
the absorpllon of food has ceased: Flummer and Boothby have
adapted the phrase "basal metabolic rate”. This seems to
have caught hold in this country as it expresses the idea of
chemical processes taking place within the body at a certain
standard velocity. The only objection to this term is that
it adds a word which is not strictly necessary and we
hesitate to make two words grow whers one grew before.

{(pps 145-126) ‘

In view of this definition all tests were accepted, unless
at the time of the test and before calculation some error was
noticeable in the bechnic,or the patient was elther restless or
asleep. The basal metabelism of the individual was taken as the
average of all observations made, regardless of the check as to
clinical percentage. Por mors of the detsils of methods and
ealibration of the apparatus, the roader is referred the
eariier repori.

Bince the preliminary report the Benedict-Roth apparatus
hae been checked for accuracy by measns of the Jones Alechol
Respirator (Jones, 1929). The error due to mechanical inaccuracy
of the instrument was found to be considerably less than one

In view of the resullts of the present smdy there arc certain
aspects of the experimental situation which should be emphasized.
Given sound apparatus and satisfactory teehnics the nature of the

subjects and the degree of cooperstion obiained are probably the



moat im@mrtaﬂt factors in the successful study of basal meta-
bolism. In thesse, this study has been émmél;r fortunate.

In all, lﬁ?iﬁiffﬁfﬂﬁ% subjects from 17 to 29 years of age
were studied; 149 of these were between 17 and 23 years in-
elusive, Thus our data are more numercus asnd therefore, more
conclusive, for the latter age ranges Tgﬁ'ﬁléér subjects
primarily; represent normal, healthy graduate students who
became Interested in the project and veluntecred thelr services.

The original intention was to continue the observations
on a given student throughout her four yeary of college residence,
This intention was fulfilled within the limitations of the
student's college career, However, it reckoned without the high
college mortality. Of the original group it was possible to
observe 55 individuals mors than one year; 55 reported two yearss;
39 zhr&e\yeazsgaﬁd to date, 10 for the entire four year college
pericd. This group subsequently will be referred to as the
mrepeat™ group. The remaining 114 individuals who were observed
for one year only will be known as the “non-repeats". A4t the
outset the two groups constituted one undifferentiated unit. An
attempt was made on sugeeaéiﬁgvysars to contact all those who
remained in schools In a few instances the subject bas continued
in residence but the experimenter was unable on repeated occasions
to reach her. In certain other cases illness or some similar dis-

turbing influence had entered the picture at a date subseguent to



the first observation. The individual was then no lunger a
suitable subject. OFf all the women contacted, only one ever
refused to return for succeeding cbservations. The "none
réyaa&&“ then represent primarily students who have dropped
from school after s year for one of several reasons, inadequate
finances, marriage, acholastie fallure plus,s few individuals
who have continued in school bul who were inaccessible,

The raya&t»gfaap, in turn, had mortalities within itself
on succeeding vears, due primarily to marrisge. Since part
of the freshmen were not starbed until the second 3&&? of
astudy, thelr fourth observations will not De made until next
year. It should be borne in mind that in the begloning the
repeat& and non-repeats were one supposedly homogeneous, un-
diﬁf%rﬁmtiate$,gr@ay'wﬁiﬁﬁ l&ﬁ&r differentisted itself into the
two classifications it has been expedient to make,

It is believed that the experimental situation, In some
aspects at least, approaches the ideal. This bellef is the
reaﬁltaﬂt of a number of factors, not the least of which is the
representativeness of the aamﬁia of college women as a whole.
It is the belief of the laboratory that sll scholastic, sceial,
vhysical and emoticonal types of indlviduasls are represented.
Bubjects have beeﬁ drawn from all curricula opesn Lo women;
thus the study does not restrict itself to one group of students

such azs physical education majors. A4ll the academic years are
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this study are honest and accurate.
 The statistical methods and vocabulary used in this study
have been taken from Snedecor (1938) or from the verbal recom

mendatlons of the staflf of the Iowa State Statistical Laboratory.



V. RESULTS AND DISCUSSION OF RESULTS

The entire serles of data upon which subsequent analyses are
based is presented in the &gym&ix, Table 20. The special des-
ignations &gm&#iag ander the subject numbci's indigate the repeat
individuals; all subjectsnot so designated comprise the non-repeat
group. The Roman numeral refers to the total number of years which
the individual has been studied; the Arablic number, the year of
study which that particular set af figures represents. For instance,
IIX 2nd yr., means the figar&a: #o0 designated are the observations
of the second year on a subject who was studied a total of three
years. For most individuals the results of four observations are |
given in the order in which they were é%xtaimei: first and second
améwamang of the first day in order, followed by the two second
day figures. In a very few instances, only one day of observation
was available. |

4. PFactors Hhich Contribute to Variability of Basal
Hetabolism in College Women

If the entire body of data is to be analyzed for the part played
by certain factors in ihe variablility of bassl metabolism, it bescomes
important to know whether age differences within this limited range




Table 1

Humber of Individuals Observed and Mean Basal Hetabollsm by
Age Groupss, First Year Only of Observation on Each Subject

Age | Number of Mean Basal
urg ngmmﬁaza o aaé"i?ﬁ;‘iﬁ‘f
meter per hour
17 16 35.93

18 29 35.04

19 L0 35.10

20 30 3543

21 13 35:.31.-

22 10 33.44

23 11 : 35.07

24 34458

25 33.7¢C

26 35.62

27 35.33

28 33.57

W oS b a1 »




have a significant effect upon basal metabolism, If significant
differences are not present, all data mizht be combined. Cther-
wise subsequent analyses must be made for esch age group.

To study the efifset of apge, a group mean was computed for

each age on the basis of the first year of observation for each
subject, whethsr repest or non-repeat. The nusber of individwls
and means are presented in Table 1. It will be noted that the
means for basal metabolism sre iﬁ@ﬁﬂﬁtﬁﬂf wﬁtia reaspect Lo age.
Thus it is justifiable to combine all ages for the analyses of

the variability factors to be considered in the following sections,
The age group means will be :;mai«ﬁérgd further in section B under

a standard proposed for ceollege women.

Zarly in the preliminary e
a?ya?em that even in the first year of cbservation the repeat
and non-repeat groups differed as teo both mean and variability
of metabolism, A comparison of the mean wetabolism of the repeat
group, 35.46, with that of the non-repest group, 34.99, gives a

mean difference of 0.47 calories per sguare meter per hour. Thise
mean difference is statistlieally aﬁ.gﬁiﬁmm The two groups
alse appear to differ guite markedly in the varlability of ‘saﬁta»*
bolism as well as the level of metabolism. Table 10 shows t.h:{s
distingulshing characteristic. These e%é:&a. m*é somparable since
the figures for repeats are based on the first year of obser
vation., The variance of the repeat group is less than the none
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repeat group in every factor except one, Variatim within the
day is slightly less for the repeat group but the greater |
difference lies in the variance between days on the same indi-~
vi&ml where the repeats have only half the variance of the non-
repeat group. The repeat individuals are much sore stable from
day to day. | This probably will account for the fact that the
repeat gﬂmy as a whole showsa greater varlance between the
first and second day. It is a mors stable group. The differ-
ences hefmea first and second days are the result of training,
and they plle up in the same direction to give a bigger mean
square than where individusls are unstable encugh so that ine
stabiliby covers up part of the training effsct.

It will be observed, too, that there are greater individual
dii‘fermﬂ&é in the non~repeat group than in the repeat group.
It should be recalled that at the outset the entire series was
one homogeneous group, and that the non-repeat group is composed
primarily of individuals who have dropped from college plus a
‘few who have remained in college but could not be contacted, It
might be reassoned that the individusls who were able to survive
succesaive years in college sre more stable, but 1t is instructive
to find evidence of this stubility reflected iﬁrthe basal meta~
bolism. 4As a consequence of these observations, the data are
treated as two separate series, repest and non-repeat, in all

subsequent analyses.



Certain workers have set elght to ten hours of sleep the night
previous te testing as a requirement for the measurement of basal
meotabolism, It is obviocus to anyone acquainted with the liviag
habits of college women that most of them do not sleep regularly
even sight hours a night. Since the objective of this study is
to obtain a real picture of the metaboliem of vca&.}.&sge women under
their actual living cenditions, this sleep deficiency must be a
part of the pattern being measured, It was felt that if the women
ware asked to report the number of hours they slept, an accurate
record of actual rest would be obtained. This procedure does not
in any way vieolate DuBols' aceepted definition of basal metabollsm
{DuBois, 1930a and 1936).

If observations are made under normsl conditions, varied
amounts of slsep will be incorporated in the records. It then
bmméa imperastive to see whether or not the metabolism on sue-
ceasive days in the same subjeet is affected by the amount of
sleep the night previvus. To the knowledge of this laboratory
such anm:iysis has never been made, However, it is poassible

to isolste this effect from our dala,

Subjects 18 to m years of age have been cansiﬁﬁrm together

for this purpeose, divided into the ragsai: and non-repest g roups

and ta&ﬁla%eé as to the amount of sleep obtaired on the nights
preceding successive test days. This tabulation made apparent
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Table 2

Distribution of Individuals with
Different Hours Sleep on Successive Hights

Range of Hours of Sleep|5«b|5-7 67 |6-8|7-8 79 8-9 Others

Non-repeats, No. 3| s 13| 5|10 o o 2

Repeats, No. 10| 6| 26| 6| 28| 5| 2| 3

- Table 3

Distribution of Individuals with
~ Same Number of Hours of Sleep on
' Successive Hights

Hours of 8Sleep 5 6 7 g
Non-repeats, No. o | 7 13 5
Repeats, No. ' 2 19 47 6

Table 4

Distribution of Number of Daily Basal
Hetabolism Tests on Basis of Amount of Sleep
Obtained by the Subject the Wight Previocus to Testing

Average
Hours of Sleep 5 b 7 g 9 Hours of Sleep

fon-pepeats, Ho.| 8 | 35 54 25 ] 6,79

Hepeats, Ho. |22 | 80 | 159 50 7 6.81
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two gensral subegroups: those sleeping different amounts on
successive nights and those sleeping the same number of hours.
Componsnts of these groups were then subjected to snalysis of
variance to test for significant differences.

The sleep records are of interest as records. 0Of 62 none
repeat individuals, 37 or 59.7 percent slept different number
of hours on successive days; 25 or 40.3 percent had the same
amount of sleep. Of 181 pairs of successive dally observations
on 51 repeat individuals, B7 or 54.0 percent showed & different
anumber of hours of sleep; 74 or 46.0 percent the same amount on
successive dave.

Tables 2, 3 and 4 give the detailed distribubtion of recorded
hours of sleep, Only six percent nore wmwb the basal metabollsm
records for repeats were based on the same hours of sleep on
wﬁm&mmwﬁw days than in the case of the non-repeats. It is of
interest to note the averape sleeping time for repeats and non-
repeats {6.81 and 6.79 hours respectively) are almost identical.

The non-repeat individusls who did not have the same amount
of sleep on nights previocus to ,wgﬁg fell wﬁﬁwmg into two
groups, one with six hours mw@@% one night before ﬂmwwwam and seven
hours sleep the other night, the other group with seven hours sleep
one night and elght the next. The analyses of variance on the basal
metabolism of these individusls are presented in Table 5.



s} -

The ;é&am difference between metabolism records of 13 indi-~
viduals with six and seven hours of sleep respectively on
conaecutive nishts =as neglipgible, 0.09 calories per square
meter per hour; bebween seven and eight bhours sleep for tanv
individuals, 0.27 calorles per square meter per hour. These
differences were less than n@r@ﬁly might be sxpected with chance
variation. A tabulation of basal mciabolism with sleep revealed
& 5light tendency for basal metabolie rate to decresse with
decressed amounts of sleep the ﬁig&&*& preceding testing. This
might be explained by i’atigue which pesults in a greater than
normal re¢laxation when the individeal is givew a chance to rest
as in the testing situvation.

In non~repeat individuals the mesn difference between the
bagsl metabolism observations on successive days followlng seven
hours sleep in esach case is 0.08 calories per square meter per
hour which is also non-significant. HError variances are practi-
eally esqual {Table 5 for different and the same amounts of sleep
on successive days). The mean differeace in basal mebtabolism on
non-prepest individuals on two successive days is practically
jdentical whether preceded by tm same or dfferent numbers of
hours of sleep. It would seenm, tize-n, to make little éiff@rmm
whether an individual has the same or dlfferent amounts of sleep
preceding successive days of observatlon; mré spwifieallﬁ

six, seven or eirht hours as here tested.
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The same analysis was made for observations on repeat
individuals (Table 5), For 26 individuals with six and seven
hours of sleep respectively on successive nights; the mean
difference between béaal metabolise vbservations was (0,218
calories per s:ouare meter per hour, for 28 individuals sleeping
seven ami eight hours respectively, the mean basal metabolic
rates were 35.065 and 35.12% respectively, a mean difference
of 0.06 calories per sguare meber per hour. Both of t%zese mean
differences are much less than nermally would be expected in
thance variation. The error variance fa,é' seven and eight hours
is only half that in the six and seven hégxx* group. This might
suggest that more variance in metabolism ;zmr be a consequence
of reduction in number of hours of sleep.

For the repeals with the same amount of sleep on successive
nighte there were Lwo sleep periods which included enough data
‘%o be snalyzed. For 21 individusls with six hours sleep the
nights prg;wéiag successive days of observation, the mean
diffar%xsé #as 04415 calories per square meter per hour; for
43 iﬂﬁiﬁéﬂ&l& in the seven h‘???*' sleep class, 0.03 calories
per quz#f@ meter per hour. ‘i'hém differences were insignificant.

Thus fér both the repest and non-repeal group there seems
to be no &v;fﬁ-éﬂm for the amount of sleep the nizht preceding
the test affecting hiza Jevel of metabolism irs- the individusl,

Consequently the control of sleep on the night previous to

testing would seem to be unnecessary. Rather it would seem



advisable ix:‘ allow @ person on whom basal metabolic observations
are to be made to follew his customary sleep pattern on the
night preceding testing. Such a procedure would eliminate one
of the most disliked portions of the basal metabolism technic.
Bost individuals are more relaxed followlng thelr usual night's
rest than when sttespting teo prolong the sleep period, ﬁhich
probably instead of resulting in mre rest, and therefore
gre-at&r relaxation, resvlts in a longer period of restlessness
and wakefulness between completion of the usual sleeping
‘period and that prescribed. A more satisfactory procedure
would be for the subject to retire in time for his ususl night
of sleep and sleep soundly, until time £6 proceed to the

testing laboratory.

e EBffect of phnse of mensirual cycle.

Considerable mncertainty exists as to the effect of the
menstrual cycle a:m basal metabolism, but in general the consensus
is thal there is a premenstrual rise and a decrease during mene
struation and immediately following. An intermenstrusl rise
may occur. In any case, these variations are of relatively small
magnitude. HNo one has considered whether they may be real or
| acecidental. |
#e are Interested in deterwining if there are definite trends

in our data whic!: could be attributed to the phase of the men-
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strual eyecle., Since for over one-half the period of collection
of data, the immediate premenstrual and postmenstrusl phases
were avolded, our data iﬁ these ranges arve relatively sparse.
However, more recently a small group of dais have been collected
covering these periods. Though the dats were not obtained to
study menstrual effects specifically, provision was made for
;egcréiﬁg’the time of onset of the individual®s last menstrual
period, -

For this study, all data have been grouped exceptthat the
repeat and non=repeat series h&vﬁ;baan sgparated as in previous
analyses, It was decided to assume a thirty day cyele (Stark,
1933; Wakeham, 1923) made up of six consceutive five day periodas,
begioning the cyole with the first day of menstruation. The
mean for esch subject was tabulated under the appropriate phase
af the menstruasl cycle: first the repeats alané, then the nonw
repeats and fin:dly the two groups combined. The wmeans and
frequencies for this tabulation are presented in Table 6. The
regults closely parallel those renorted in the literature, For
the repeats, the basal metabolism in the Tirst period, aatﬁal
menstruation, was low, falling still lower in the second immed-
iately postmenstrual period, then beginning a steady rise until
metabolism reached 1ts highest level in the premenstrual period.
The pattern for the non-repeats varies slightly; in that there
is an intermenstrual high at 11 to 15 days (Period III) with
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metabolism fall‘iﬁg off subsecuently to rise té the highest point
in the immediately premenstrual periocd. The combined figures
for the basal metabolism of the repeat and non-repests siww'the
characteristics of the latter group.

In the above method «::ff tabulation, it ima not been possible
to take out individusl dijferences. Ye have atienpted to do this
by tabulating menstruation and basal metabolism information for
individuals whoe have been observed at two or more phases of the
eyele. Then paired comparisons were made of the phases, two
successive phases at a time, using the same individuals in each
phase of the gmim Thus, in a8 given pair, the individual aif-
ferences ave es}.imawd snd a Lrue mm;:ariwn of the phases
results. Though these comparisonsare limited, they probably
are the fairest resl indication of tne trend of basal metabolism
with the menstrual cycle.

Though the means vary greatly with the individuals included
{Table 7), bg# careful examination c}f the pairs it becomes apparent
that there is a fall in basal metabolism with the onset of menstru-
ation {see £, Table7), that metabolism falls still further in the
second and third periods (2 and b}, that beginning with Period IV,
there is a rise (c,d,g),vhich continues to a maximum in the
immediate premenstrual period (e).

| In addition to trhese snalyscs, for compavative purposes we
h&vé desired to study the magnitude of variation in terms of

percentage deviation from a given standard (Boothby, Sandiford
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Table 9

Analysis of Variance of Basal Metabolism
at Three Phases of the Menstrual Cycle:
Based on Subjects Heported by Wakeham

Bource of VYaristion | Degrees of Hean
Freedom Square

Total 53

Individuals 17 156G 4%

Phases 2 765, G
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Standard was used). Data for all ages were ineluded; repeats
and non-repeat were sgain treated separately. Table 8 presents
the freguency and mean percentage deviations for each period.
The trend here is the same as indicated in tﬁe previous tabue
lations, The magnitude of the varistion of metabolissm with the
ﬁﬁﬂﬁ%fﬁ&lvﬁyelﬁ is about that reported in the literature.
Wakeham (1923) published his notable piéée of work without
statistical analysis. ALt the time of publication, the method
§f analysis of variance was not yet iﬁ‘g@neral use among Am-
erican biologists. With this statistical tool, we have been
interested in analyzing Vakehsm's data for signiflcant differences
in basal metabolism at vorious phases of the menstrual cycle.
For Wakehanm's 24 sublects nelither the same number of obsere
vations were tékeﬁ for each subject throughout her menstrual
¢yele, nor were the observations systematically spaced throughe
oub the menstrual period. Therefore, for the pwpose of aar_
analysis, some inbervals had Yo be chosen for which vakeham had
data for most of his subjects. Since the actual menstrual, the
intermenstrusl, and the ilmmediate premenstrual perioeds are the
times st which metabolism changes are most apt to be apparent,
these three phases of the eycle were ehaéen for comparison. For
18 of his 24 subjeclts; Wakeham presented series of observations
which may be classified into the three catagories. Thess data
are in terms of oxygen consumption per minute. The analysis of

variance is presented in Table 9, An examination of the means
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for the three parimgs,shnwa a marked rise in oxygen consumption
in the premanstrual:phaas, 211.6 cubic centimeters oxygen per
minute, a sharp fall during meustrustion, 201.1, asnd an inter—
menstrual phase which is slightly lower, 199.7. There is a
highly =ignificant difference between ﬁﬁﬁsekggygen consumptions
and therefore, basal metabolism in the three phases. By means
of breaking the mesn square between phase into individusl compar-
isons, 1% may be shown that the difference between menstrual
and intermenstrual phase is not significant, vhereas there is a
highly slgnificant difference between renstrual and DY EmE -
strual prases and bebween Iintermenstrual and premenstrual
phases. The most clear cubt tendency in all the data appears
to be a distinct premenstreal rise. The analysis of these
dats is the first demonstration that the s:s11 deviations noted
in basal metabollse with phases of the menstrual cyele aﬁe
statistically significant. Eoamination of the individual data
shows that the influecnce is nol pressnt in the metabolism of
211l women bul that in the women in whom it iIs present the
effeet iz pronounced enoush to produce highly sigmificant differw
ences in metabolism.

&ur‘éﬁn data are not sultable for wmore detailed analysis.,
Howewer, all azpproaches to the data confirm the trends reported

ir the litersture.



" Barlier we have defined in detail Berkson and Boothby's {1938)
use of the terms ‘total interindividual, interindividual and intra-
individual variabilities; the standard deviations accorded each |
as well as their method of obtaining these standard deviations,

It will be remembered that Bérm;z and Boothby (1936) showed that
individual differences are the largest contributing factors to
variability. It will be remembered also that the total interindi-
vidual vari&?ility figare was based on single observations of basal
metaboliasm on 828 female subjectsz. These subjects wém either Nayo
Clinic employees, professionsal or naﬁ?prefesaigmla er patients at
the elinic, The intraindividual figures, however, were based on
éaly ten individuals, upon whom repeated observations were made.
Because of the amount of cooperation required this group was made
up, in all probability,of readily aﬁailable employees of the clinie;
or,in sthe? mx;éez, a guite different sample from the large clinical
one used iﬁ the first case. 'i%e» ’inﬁériﬁdiviﬁual variability was
obtained by difference according to the formula O‘i = G'z -%Oé . |
We have been intrigmed ty the Mayo Foundation figures, both
from the standpoint of the mt&wd of obtaining them and because
they represent a tool for comparison of the variability found in
the college group. It has been sugpested repeatedly (Wishart;
Rogers, 1939) that the metabolism of college women may be more
variable than that of a similar non-college group. If, then, we



Analysis of Varlance of Basal Metabolism
17 to 23 Years Using All Datas

Table 10

Kon-repeats;

Repeats—-First Year of Observations

Source of Variance Repeat Non-~Repeat
D.F. ¥Mean Square | D.F. ¥ean Smare
Totsl 191 375
Individuals 47 18,02 93 24,75
Days on Individual L8 2,797 94 4,611
Observations on 96 1.171 188 1.353
same day
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can compare standard deviations derived from our data with those
given by the Mayo Foundation we may have a direct megsure of this
possibility.

Our data offer the advaentage of obtaining all of the variaw
bility measures, both interindividual and intraindividual, from
the same subjects rather than the three distinet unequal groups
used by Berkson and Boothby.

To obtain our figures the repeat and non~repeat groups were
handled separatelys 94 non-repeat and 48 repeast individuals 17 |
to 23 years of apge were observed twice daily on each of two
successive days. These data were submitted to the analysis of
vardance (Table 10). The w%%wwﬁ%mg‘ standard deviations were
obbained by separating the mean sguares inte thelr constituent
parts {Snedecor) and making due allowance for the number of
records in each case. To be compareble with wwu ¥ayo Mﬂﬁmwgax
- figures the Jowa State standard gmw&g& have been «.ﬁ%ﬁa to
the basis of one record per day {Table 11).

#hen one considers the great ¢ifference in sample from which
the data were @wgﬁﬁwﬁﬁww agreement between the Jowa State ard

vmwwa Foundation figures is almost unbelievably good. Ancther
striking feature is the difference bétween our own repeat and
non~repeat groups. In every variabllity, both istraindivideal and
interindividual, the non~repest indlividuals are more variable than
the repeat individuels., The variabiliities of the repeat individuals
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and the Mayo group are almest identical. Curiously, our repeat
individuals even in thelr first year of observation show less
intraindividual variability thon the Mayo group.

The Yowa State non-repeat group presents slight but cone
sistently higher vaﬁa%ﬁliﬁ%gg than the Hayo Foundation group.
The colilege women's standard é@ﬁaﬁio&ﬁ are higher in each case
and most especially so for the interindividual variability.
Though the differences in size of the standerd deviations for
the two groups are not large snough to warrant any positive
asssrtions mie might tazztat;weiy assume that the non-repeat
;grw;a is made up of less stable individuals who are reflecting
the varied influences which we know to be associated with college
life. The repeat grow is a more stable cne , and consequently
iz less influenced by the heterogeneous influences of college
life and shows & variability similar to that of a non-college

A number of physiological measurements other than busal meta.
bolism have been made on the group of subjects studied here. These
were made by other workers of the project. Of all the measurements
made the hemoplobin lewel scemed to give the best abﬁ%t&% indi-
cation of the nutritive state of the student. Certaln subjective

opinions may give a beitter picture but these are not well enough
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defined to use for comparative purposes, nor are they available
for all subjects. The wgawwaﬁm level appeared to be the best
.Bﬁm.mmﬂm.sm stick of nuirition we have to use in azttempting to
answer the guestion of whether or not a low grade chronic under-
nutrition is the explanation of the lowered basal métabolic rate
obzerved in college women. |

For this comparison the non-repest snd repeat groups were
analyzed separately. A& correlation was run between the w%mwagﬁ
level (expressed as gramsof hemoglobin per one hundred cuble
centimeteors of blood) and the basal metabolic rate{expressed as
calories per square meter per hour)., For 83 non-repeat individuals
for whom both %@m@%g@wm were available, a non-significant cor-
relation coefficient 0.113 was obtained. Apparently the hemoglobin
level bore Hw.ﬁ.&m relationship to the level of basgl metabolism. If
the wgﬁmwawwg,wgmw were low and this was used as an indication
of Eﬁ@gﬁﬁﬂwwwaa s it did not follow ng the besal metabollism would
also be low. |

Since the metabolism of our repeat individuals has been found
to be less variable, one would ﬁmmg fewer extraneous influences
to be gamm.wg. here. Then 1f there were any Hmwwwwaﬁ between the
level of hemoglobin and that of basel metabolism it should be
apparent in the repesat group even if it did not show in the none
repeat correlation. For 36 repeat individuals the correlation
cvefficient bestween hemoglobin level and basal metabolism was only



0u234. In addition, for repeat individuals, successive yearly
h@mmgiébia records were plotied against the aarrﬁs?oaéing'53331
rebaboliam observations. - Ho trends whatsoever could be observed
even within the glven individual. ) )

Thus, using hemoglobin lsvﬁl;aé an index of nutritive con~
dition, t&§ nubritive state within ranges which exclude the serionsly
abnormal would seem to be unrelated to the level of basal metabolism.
From this eviégn#a there is no Justification for explaining the
lowered ba%ai metabolism reported in college women on the basis of
a chronic low-grade anﬁarﬂntriti@mﬁ The alternative conclusion
that the prediction standards arc too high seems tﬁe more logical
and $i$$13. it would seem wise to accept the simpler explanation
untll conclusive evidence may be presented for proocl of the under-
‘mutrition theory. |

6.  Hethod of selection of data.

As has been mentioned previously one of the primary problems
arising in the interpretation of basal metabolism is the result of
aeleétiaﬁ of data. The Boothby and Benedict schools have been
&is@ﬁéseé and the confusion resulting from the use of these con-
flicting methods has been shown in the figures of previous investi-
gatorss Such confusion makes comparison of results of two or more
investigators well;ﬁigh iﬁg@ﬁ&ibla. Unfortunately most experie

menters, instesd of recording and prasarviag'all their data, preserve
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only that part which they consider accurate and pertinent., If
they are of the bellef that discards all ﬁaﬁa as invalid which
does not cheek within certain self-set limits, the lmportant

data necessary fmr.aﬁg real evalustion of variability are lost.

This laborstory has preserved all dats excepting those ob-
servations thrown out before calculation due to obvious error in
technic ér‘nanfbas&i condition. Buch data are ideal for a careful
scrutiny of the effects on the resultant metabolism figure of
varicus selection methods.

There sre two questions to be answered. %hat offect do the
various methods have on the mean wmelzbolism figure? ind, are we
changing the charscter of the ssmple by selection?

For the purpose of this stady, four common methods of
sclection of data have been apﬁiieﬁg The first method uses all
data repgardless of check in elinical percentage, on the asgumptian
that six minute cbservation periods are representative of the 24
hour metabolism aﬁé if two ﬁaﬁ§l¢s gre~f§ané which do not "check"
within some given pepcentage and one is ﬁisﬁaréeé, the sampling
 is not random and the principle on which the test is built is
being violsted.

The second method of selection consists of an average of all
Qbaar?étions @ﬁ individuals for whom both the within day records

and the records from day to day check within five percent. This



Based on DAfferent Methods of Selection of Data

Table 12

Kean Metabolism and Standsrd Deviations

5% Fiducial limits

35,12 to 35.79
35&01 Lo 35391

as Hon-Repest
Calories per Square Meter per Hour
All All Check Lowest on Pirst
Observations Within 5% Each Day Day Only
‘ Check in 5% |
1.8.0. | Benediot DuBois ¥Bayo
Hean _ 3@»9? 35#‘39 3‘&;6’5 35420
Standard Deviation 2482 255 2,59 2.78
Humber Individual 9 | 53 53 94
5¢ Fiduelal Limits | 34.61 to 35,36
1% Fiducial Limits | 34.70 to 35.27
b, Repeat
Calories per Sguare Meter per Hour
ALl | 411 Check lowest on First
Cbservations Within 5% Hach Day Day Only
B ~ Cheek in 5%
I.8.Cs Bensdict DuBlois Ksyo
Kean 35,46 35.37 34497 35.80
| Standard Deviation 239 2.23 2.30 2.45
| Humber Individual L8 35 35 48

1% Piducial Limits

-G8
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is essentially the method of selection advoecated by Bmadictl

and represents the physiological yaiéﬁ of view, Thirdly, the .
mebabolism of a given individual is taken as the average of the
lowest value on each of two days which check within five percent.
This method has been sugpested by m&ai_sr{ 1‘?36&}; The Fourth
and last method considered is that used by the Mayc Foundation
in erection of their ¢linical standards and (Boothby, Berkson
and Dunn, 1936) is based on an average of observations of the
first day only without regard to check,

For this portion of the ‘staéy data on individuals 17
through 23 years of age were used. Agaln, the repest and non-
repest groups were analyzed separately. First year observations
only on the repeat group were included, The means and standard
devistione were derived for each grouping éf the data defined
- above {Table 12). The mean metabolism derived by the Pirst method
was taken as the mean representative of the ppulation. The one
percent and five percent fiducial limite of the means of the pop~-
ulation from which this sample could be drawn were caoleulated,
Means oblalned by the other methods of selection were examined
to gsee if they fell within this range.

Table 12 presents the means and standsrd devistions so ébt.ainsﬁ,
The éii‘fex?mees in means are not great. The mean using all the

data is practically identicalwiththat using only the data which

1. Persopal communication Lo Miss Hughina Mokay of Horth Central
States Cooperative Froject, "The Nutritional Status of
College Viomen,®
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checks within five percent, In both the mpaébs and non-repeats,
the highest mean is obtained by the elinical method (Maye), the
lowest from the average of the lowest observations only, This
would be anticipated, It is evident that the influence of the
: éa‘lectiaﬂ of data by these four mcthods is not great under cone
ditions izﬁ which a series of observations is made on each
individuale

In the non-repeat @up, 34+99 calories per square meter
~per hour represents the mean of the sample. The one percent
fidueial limits of the means of the population from which this
sample csalﬁ be drawn are 34.61 to 35.36 calories per sguare
meter per howr, the Tive ;;&r::mﬁ fidueial linmits sre 3;;,*?8 to
" 35.27 c¢alories per aqm moter per hours The mean of the lowest
observations of each day, 34.65 calories per square mweter per
hour, is below the lower 1limit of the latter rwga.. The mean of
the first day observations {(Hayo) is Just below the upper five
percent fidueisal 15@;1%. Therefore, in the seleetion of data by
the third method the population has been changed sc that the
gselection of data has given a sample from a populstion probably
different from the originsl as there are less than five chances
in one hundred that the mean of the lowest observations could
be drawn from the same population sz the mean using all data.

Por the repeat gmup; 35446 calories per square meter per

hour represents the mean of the entire ssmple. The one percent
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fiducial limits of the means of the population from which this
sample could be dramn are 35.01 to 35.91 tzé}m“i% per scusre
meter per hour; the five parcent fiducial limits, 35.12 teo ‘3%‘?‘3
calories per scuare meter per hour . The mean of ‘the lowest
sﬁaarva%ien, 34497 calories per m;aare meter per hour is below
the lower one percent fiducial limit. Apparently, ﬁﬁaﬁg there is
even strongsr evidence in the repeat group than in the non-
repeat that the use of only the lowesi observation on each day
has changed the population. Also tha mean of the first day's
-&eraﬁiﬁﬁ, 35.80 calories per square meter per hour is just
beyond the upper five percent fiducial 1imit, In the repeat
group there is some evidencs of & change in population by the
fourth method of selection of datae.

In both the repeat and non-repeat groups, it will be noticed
that the mean using only those cobservations which check within
five percent is very little different from that using all obserw
vations. It falls well within the fiducial limits based on the
mean of all observationss Statistically, the method using 11
observations is preferable since it represents a random sampling
of basal metabolism. In insisting on a five percent check, one
is violating the principle upon which the test is bullt, yet the
mean t;aeta«’éml’;{sné ig net shanged aﬁgﬂifimﬁyg.

Insistance upon a five percentage check reduces the availsble
information since 56 pergent of the non-repeats and 73 percent of

ﬁm repeats check within five percent. Since many imastigatam merely
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discard figures which do not sgree within a specified percentage,

it is difficult to find a comparison for these figures. However,
Stark (1932) found only 64 percent of her subjects checked wiihin
five percent for repeated tests on the same individuals. In in-
aisbigg on an arbitrary percentage check, not only is $a$féé3t§@yiﬁg
tﬁe randomness of the sanple of dats, bui also he is losing part

of the variability which is characteristic of the bssal metabolism,

Judg&é.hy these data, the method of selection of data does
have aanaiégrﬁﬁle infiluence. The methods of averaging the lowest
observationson cach ﬁaﬁ, and of taking only one dggfa observations
seem to make a difference in the populstion studied. Ideally, the
choice of method of eelection of data should be found in the inter-
pretation of the definition of basal metabolism (DuBols, 1936)
which suggeaiéktha use of all observations, considered reliable
before the resulis of the test were cal%#&ﬁt&é. This method of
ae;&ctiaa ér éata is the method of choice of this laboratory.

?fﬁ& these snszlyses it %ﬁcm&ea‘a@gageﬂt that for satisfactory
comparison of basal metabolism results, the method of sclectlon of
data must be uniform. |

In addition to comparison of means using the four methods of
selectlon of data, aﬁ&iysﬁs of variance were made for the pertinent
veriability factors. The variance of certaln factsﬁs as derived
by the various methods of selection of data was conpared. égain

repeat and non-repeat individusls were treated separately. For
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Table 13

Analysis of Variance of Basal Metabolism:
All Data Checking Within Five Percent

‘Source of Variation Ron-repeals Repeats
D.F. |¥ean Square | D.Fe |Mean S¢

Total 211 139
Individuals 52 24,,05%% 34 17,.53%%
Days on Individual 5 1,410%% 35 1.304%%
Pirst and Second Days 1| 000 '
Observations of Same Day| 106 Da4325 70 6737

Table 14

: Analysis of Variasnce of Basal Eetabold sms
Lowest Observation on Each Day Checiting Within Five Percent

Sauéw of Variation ﬁarz«-répaata Repeats

1 Total | 105 6o
Individusls 2 12,68%% 34 8.703%%
Days on Individual 53 0.8146 35 0.7966

Table 15

Analysis of Variance of Basal Metabolism:
Observations of First Day Only (Mayo)

Source of Variation | Non-repeats Bepeats:

: | DsFe |Hen D.¥. |Kean Square |
Total 187 .95

Individuals 93 47 | 10.86%%
Observations on Same Day G4 48 1.229
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the repeat groups, the analyses cover the first year of obser-
vation only. Table 10 in section 4 gives variability factors
using all data, As might be expected, there wasrfar grsatér
variation between individual than within chservations of the
same day on the same individunls. The difference between in-
dividuals was highig significant, Ilikewisc the difference
between cbsarvatien# on the same individual on different days
{(or from day to day) was highly significant. The variation
between individuals ie far grester than the variation within a
given individual, | |

Table 13 presents the a—n&iy&i& based on only those dszta
which ahsekearwithiﬁ five percent. R@Qaﬁss this method does,
by its nature, eliminabe 2 grest portion of the variability,
the variance for all factors within the individual: 1l.e.,
the intraindividual variance expressed in the variance of days
on individual and the variance of cbservations on the same day
are reduced by one-hslf. But the interssting point 1s that
individusls are not dfferentiated more clearly; in fact, are
slightly less well differventiated. By such a scleclion of uakn,
we galn nothing on individual differences, and we lose much of
our data. Apparently, the wide variability found in the basal
metabolism of some individuals is a characteristic of those individuals,
and its elimination means the loss of o fundamenbal charaateristie‘

We already have found that selection of only the lowest ob-

servations changes the population which we are saupling. In the
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case ﬁm\wm@‘memtﬂmﬁwmw group, use of the lowest observations
checking within five percent, though ww gives highly significant
differences between individuals mwwwmﬂmwwwwwmm between individuals
less well than have wwm QWW@%_W@Q previous methods. .ﬁwm same is true
of the aQW¢Ww group (Table 14).

The results of the analysis using only one day of observation
also differentiates less well belween individuals, The higher
within day variance (Table 15) is accounted for by the faet that

this represents the first day of testing.

ffect of trainine in the testing routine.

There has been much debste in the literature about the effect
of wwmﬂmwm%;wm the test situation on the basal metabolism observed
for the wmmw&»aﬁwwg  The actual measurement of a training effect
has not been made. One or two dnvestigators have, on the assumptien
of such an mmwma&u disecarded all first metabolism observations
mzde on a subject, In connection with the anslyses for the method
of selection of data caleulated from the first two dayvs of obmer~
vation in each individual, we have seized the opportunity of
testing direetly for the training effect. For this purpose a
comparison has been made between the first and second day of obser—
vation which shows a highly significant difference (Table 10).

In an analysis to be presented in a later section, invelving three

successive vears of observations of the same individuals {Table 17)



we have evidence that it is only between the first aﬁé second
day of observation that this bighly significant difference
appears,

Apparently one duplicate test procedwre acquaints the
subject sufficlently well with the testing situation that sub~
sequently the routine of testing itself has ne e.fi’aet on the
metabolliem. In the second and £hird years of testing, the
difference between first and second days of observation is
even less than chance variations

This finding might be used as an argunent for running
prastice tests for all individuals before recording data for
physiological purposes so that the effect of training then
would not be confused with other physioclogical factors.
However, since in clinical work tﬁéﬁ'ﬁ is no provision for
repeat testing the effect of the newness of the routine to
the subject is a part of nearly sll bssal metabolie cobser~
vations, and it should be included in any standard used for
clinical comparison. V

To those who have an opportunity to know college women
well snd observe them carefully over a period of time, there

becomes apparent in many students a certain common pleture.
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Another contributing factor to fatigue is that dormitory
regulations for upper-class women are more 1a$a~ After the
freshman year studenis do not have to be in thelr rooms as early
and the rule on "lights out” at & reasonable hour no longer
holds. Consequently, with more demands on thelr time and ne
regulations reguiring a definite amount of rest, the student
tends te work later and later with less and less sleep. As
a resuld a progressive fatigue builds up which may be expressed
differently in different individuals or in the same individual
at various stages. The fatipue may be such that when an
opporbunity to rest comes it brings a complete and utter re-
laxation bsyond that ordinarily preseat, or it may be expressed
as an iﬁability”ta‘ralax completely ér rapidiy. One observes
in the individual a relaxed posture, a certain strained look
a&d restlessness; these signs are diffieult to define and
obvicus only te those who have known the 4ndividual over a
pericd of time,

The senior year often only iaﬁeﬂsifiaa these symptoms
with anxiety over future employment whether it be professional
or as a homemaikter., In certain individuals who have attained
their goal, be it scholastically, socially, or romantieally,
we may observe somewhal less fatigue and strain. In some of
the organised activities, much of the work may now be passed

te oncoming Juniors.
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¥e have observed these things in the group of individugls
we have been fortunate enough to folliow rather closely over
three and four year periods. It is extremely difficult to
objectively measure the reaction we have pictured., Repeated
physical cheeks taken yaarly fail to show mythi:xg which can
be put into numbers.

Since we were unable to attain any definitive measurement,
the best possible substitute has been attempied. For this
purpose we are introducing the naaﬁe study @ to describe the
physical status and character of the individuals studied.

The case studies are presented In the appendix,

 Our hypothesis is that in a group of students whose basal
metabolisms have been cbserved over a three or four yesr period,
those who have been unusually active elither In campus activities
or in outside work and who present the subjective picture jJust
described will show a greater variability in basal metabolism
as their activities increase. The year of greatest variability
will coincide with that of greatest strain, whenever it appears
in a given &ﬁdiviﬁaalg One would expect the resulient fatigue
to be present in elther the Junior or senior year or both.

On the basis of this hypothesis one would anticipate a rather
high vardiability in basal mebabolism in the freshman yesr due
to two effects: the newness of the testing situation and the

adjustment to the new college enviromment. In the sophomore
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year the student would be adjusted and under the least strain so
that the variability should be the least then of any time, Then
we %&l& expect the variabllity to increase again in the Junior
or senior year, or both, i1f the individual is one who engages in
campus activitles, VWhen the increase in variability will coms
will depend uwpon the individual and her activities. For indi-
viduals who follow a rather ;ﬁalegm'atia, uneventful course through
collegs, one would W%t 1ittle or no inecrease in the variabllity
of thelr metabolism.

Tris laboratory has followed the basal metabolism of 37
wonen through three years of college 1ife, In order to get an
jdea of the feasibllity @f our hypothesis we have exsmined this
group. The group was divided into several sub groups: first,
14 individuals who on the basis of sctivity records and persenal
contact we know Lo represent the type of individusls previously
described; secondly, four individuals who left school at the |
end of three years for marrisgey thirdly, three who have dropped
because of scholastic failure; fourth, nine who represent a
relatively inactive non-participating group; and lastly, an
assorted group of seven individuals on whom the yesars of ob-
servation were not consecutive or who entered as transfer
students. The active and inactive groups are the ones in whom
we are most interested. From these two gz'mxpé the case studies
of subjects 43 and 91 are presented here to illustrate the types

of individuals to whom we have reference:;



Subject No. 43

Residence: Delta Delta Delis House Hajor: Dietetics
Scholastic record:
Entrance tests B9
High School QJPsde 3.45
College Q.P.As = 2.981
Hedicals negative
Activity:

8« Musie: band, band towr six days in March; orchestra
b Wehih.: Cuting Ginb, Saturday hikes
Ce “ YuWeCahat Hember
de Danforth Scholarship as outstanding freshman home
_, economist in America
Summer: Foods councilor at Y.%.C.A.; Playhouse in June and
July, canp in Augast
Sophomore:
8« Music: band, band tour, orchestra; plano lessons fall
and winter guarter
s A.WaSe: secretary; delegate to convention in ¥ichigan
for four days in fpril '
Cs Tehshst elected to Nalads, honorary swimsming organie
: wation
Ge YoWalshss poster commitiee
e. Professional: proof reader for Homemaker staff; cherry
pie comnittee for Veishea
£f. Borority: pledge activitiss of Delta Delta Delta
Summer: summer school in Hilwaukee; camp for two weeks; work
in office for six weeks
Juniors A
fe Huslc: elected to Sigma Alpha Iots in January
be A.W.S8.1 Junior class representative; chalrman of tea
for freshman candidstes; chairman of book loan fund;
conmitiee on point system
Ce YuW.Coher chalrman weelkly rwie programs; Y.%.C.d.
Cabinet; chalirman and toastmistress CGeneva banquet
for Yows Y.W.CuA. and Y.M.Cudei invitations comuittee
for Y,%.C.A« banguet; vice president ’
de Professional: elected to Phi Upsilon Omicron; president
Phi Upsilon Omicron; chairman of Home Sconcwics floats
for Velshes parade
&, Mortar board: president
f. Religious Buphasis Weeks radie chairman; dinner committee;
g~ Sorority: wvolleyball team; chairman of decorstions for
grring formal; Sor~or sing; corresponding secretary
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Table 16

Analysis of Varlance of Basal Metabolism
of 14 Active Individuals Through Three

Successive Years in College

Source of Variation D.F. | First Year | Second Year | Third Year
- Hean Square | Mean Square | Hean Square
Total 55 '
Days on Same Individual| 13 1.585 0.7538 384,50
Pirst vs. Second Day 1 1.040 0.00 1.60
Tests on Same Day 2: 3 1.283 0.4354 00,4161
Hean Metabolism »
calories per square ‘
meter per hour 36.19 Bhab4 © 34.02
 Table 17

Analysis of Variance of Bassl Metabolism
of Hine Relatively Inactive Individuals
Through Three Successive Years in College

Source of Variation |D.F.| Pirst Year | Second Year | Third Year
- | ¥ean Sguare | Hean Square | ¥ean Square

Total 35 o
Individual 24 27 .62%% 15.60 2680
Days on Same Individual|l 8 3799 0.7856 0.3587
First vs. Second Day 1 15.36%% 0.005 042100
Tests on Same Day i8 1.271 1.105 0.2400
Mean Metabolism

calories per sguare

metsr per hour 35,11 34429 33.32




Summer: flu for ten days;y camp ten days in August
Senior: :
« Husic: Sigma Alpha Tota
be YoWuCofet finance chalrman and vice president
e Professionals president Phi Upsilon Omiecron; fruit
cake commitlee; co~chalrman of Ellen H. Richards
Day
de Horbar Board: president; eco-chalrman Mortar Board
~ Recognition Dinner
e, Sorority: corresponding secretary

Subject Hos 91

Residence: Dormitory ,  ¥ajor: Home Sconomics
Scholastic record: - Bdueation
Entrance test: 285
Gaﬁﬁg@ QQF‘A! Ze 555

Medical: negative
Activity: Ho particular activities thfﬁugﬁaut college; engage~
ment to hometown man announced winter guarter of senior year.

(Definitions of abbreviaticns are ziven preeeéing the section on
case studies in the sppendixy)

For a picture of the change in variability of basal metae
bolism of the aefiva individuals, an analysls of variance was
made on the data for each year (Table 16). The amount of vari-
ability in basal metabolism of the individual from day to day
would be considered as an indication of the amount éf relaxation
attained iﬁ the individusl in each year which iﬁ’ﬁﬁfﬁ.@ﬁmld
measure the amount of fatigue prés@ﬁﬁu We would then have a
first objective measure of a gare&y subjective impression. Table
16 confirms the type of response we have 5uggasteﬂ, The
difference in the record from day to day on the same individual
deareasesvia.thé sophomore year and then increases over five
times @itﬁiﬁ'tbé Junlor yeare ?his'incraasaﬁ variability paralw

lels thé yvear of grestest activity to date in the subjects under



study.

4 similar treagtment of the data on the nine non-partieipating
students is presented in Table 17. The day to day vardabllity
in basal metaboliem decreases in the sophomore year and still
further in the junior years This is in sharp contrast to the
variability trend in the very asctive group. These inactive in~
dividuals merely reflect an inereasing adjustment to the test;
and furnish complemental evidence {or the hgyethssis présented*
Though we do not present absolute proef for our hypothesis; it
is one which inveastigators cannot afford fto ignore and 3haﬂlé

recelive furt&er»cansiﬁer&tisn with the scowmlation of more data.

9e Humber of observations necessary.

Certain practical implications concerning the number of
observations necessary to a@tahlish zﬁa basal metabolism of a
given individusl can be drawn from the analysis of wvarlance
presented in Table 10. Since the veriastion withlin observations
on the same day was so very small, only one obscrvation per day
wonld seem to be necessary. Since, however, the variance for
days on the sume Individual wss highly significant, observations
on more than one day are necessary to establish the basal metae
bolie trend on an individual.

In a group of elinie indlviduals, one observation should Ee

sufficient to distinguish those with 3z pathologieal trend. For
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these individuals, observations should be repeated not on the
same day, but on successive days in order to v&rﬁfy this path~
ological tendency.

Por more careful physiological work, repeated cbservations
on different days sre a necesalty. Since no advantage is galned
in taking mét&zm one observation per day on an individual
the beat prorosal, providing physicsl conditions of the labor-
atory are such zs to make it feasible, would be to make a single
observation each mming on as many individuals as time permitted.
These individuals should all be checked on another day.

B. Tentative Standard for Basal Metabolism of College Women
17 to 28 Years of Age

It has been pointed out that none of the present prediction
curves seem adequate for women of the college aéc ranges For a
long time the Harris and Benedict standards sppesred to glve the
best prediction though even in ﬁm casi of these the prediction
averaged in ms§, instances five to six percent toe high for the
observations on collepe women. HNore recently the Mayo Foundation
Standards have been proposed which more closely epproximate the
observed basal matébmlie rates. However, the Mayo Foundation
prediction for the years 17 to 28 is based on a relatively small
number of individuals. Also, at least part of the subjects are
elincial patients in whom the factor of apprehension may play a
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Table m

Basal Metabolism, Mean Calories per Square
Meter per Hour; Smoothed Values for Prediction.

_ Calories per Sguare Mebter per Hour

Age Hayo Poundation |[Iowa State College
Years

17 37.6 36,2

18 37.0 35,6

19 ' 3646 : 35.2

20 36.3 34.8

21 36.2 345

22 36.1 342

24 36.0 340

25 36.0 34.0

26 3549 34el

27 35.9 3o

28 35.9 3hod

29 ‘ 35.9
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- inother surprising Teature 1z the rive in metaboliem to
be noted beginning at 25 and conbimuing through 29 years of
age. Ue rewgﬂis& that our oen dataare sxtremely limited at
these ages. Bubk, examination of the mm ‘metabolismsobtainad
by the Mayo Foundation, {ﬂgam 1, or ’E‘a‘h}.ﬂ 19)  which are
based on two to three tims as much data in these years, shows
exactly the same tﬁmg* Ai’t‘.aw a plateau af a year or two the
basal métabolism begins to ﬁse at 25, reaches a peak about 27
“and then graduallyreturns to normal at asbout 29 yeara. v?m-c a8
four year pericd there is an unexpected deviation from the
_ trend of basal metabolism. To our knowledge, thers is no:
known physiclogical exgiaaatim of this irregularity. One is
tempted to wonder what influence matrimonial status may have
at this point. For many women the period of late twentles is
one of adjustment. If’, the individual is interested in marriage
and by the age of 25 has not yet achieved that status, it becomes
a matter of concern. By 30 it would be assumed the adjusiment
to the unmarried state has been made, and other stabilizing in-
fluences haveﬁ entered the individuoalt's life, This is merely a
" hypothesis. However, in _m&aﬁd@rﬁ,ﬁg a ;ﬁ%&y&ia&é@eﬁl meagsurenent
vhich is as subject to emotional inﬁuﬁwgm as basal mtabaligg,
surely euch a consideration cannot be ig;mred‘ It would be :
interesting to eea#pare the basal metabolism of a group of an»
married women of 25 to 30 years ﬂiﬁhtﬁaﬂh of a group of women
married long enough to have made adjustments to marriage.
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The lowa State standards are presented as a better basis
for comparison of the basal mebabolism of subjects than is
found in a predietion based on clinical material. For clinical
purposes a standard which involved the elevating factor of
apprehension would still be the ene of choice. It should not,
however, be confused with a physiclogical standard.

This standard ls presented tentatively. At present the
method of handling the duta by weighting seems the bsst procedurs

for taking care of both ths repeat and unon-repeat data.



wd O

¥I. SUMMARY AMD COHCLUBIONS

At least four basal metabolism observations, two on each
of two days, are reported on 169 different college women from
17 to 29 years of age—149 of whom were between 17 and 23 years
inclusive. Of this originsl group, 55 individuale remalned
in eollege and were observed for more than one year; 55 for
two yearsy 39 for three years and, to date, 10 for the entire
four year college period. This group is known as the repeat
group. The remaining 114 were e&maﬁeﬁ one yesr only and are
referred to as the non-repeats. Thus both a lengitudinal and
a cross-sectional study has been possible, This study is the
- moat extensive college study so far reported.

The purpose of the study was to report the basal metabolism
of the college woman measured under her usual living conditions.
Yariability is deslt with as a fundmental charscteristic of basal
metabolism. By statistical methods an attempt has been made to
segregate some of the factors which may contribute to the varia-
bility of basal metabolism, for example, the effects of the amount
of sleep the night previous to testing, the menstrual cycle,
interindividual and intraindividual variability, the state of
nutrition as measured by hemoglobin level, the method of selection
of dsta, training in testing routine and fatigue. An endeavor
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has also been made to clarify to some extent the existing lack
of parallelism between present standards and observed bassl
mebabollsm in college women. On the basis of this body of data
a tentative standard for college women has been formilated.
The repeat and non-repeat groups were found to differ
Picantly in mean metabolism. ‘The metsbolism of the repeat

group was less than half as vardable as that of the nonwrepeat
group. Consequently im a1l snalyses the repeat and nonwrepeat
data were treated gs two separate series.
The average slesping time the night previous to testing
was 6.8 mmra; Fithin the range studied, it made no difference
in the basal ﬁétamlisss observed on ?s-.wa_ successive days whether
the tests were preceded by the sams or different amounts of sleep.
The reported effects of the menstrual cycle on basal meta-
bolism were confirmeds These consist essentially of a premenstrual
rise in basal metabolism with a lowering during actual menstruation
and in the immediabely postmenstrual periocd. Statistical analysis
by this laborstory of Wakeham's dsta {1923) showed a highly signi-
ficant increase in basal metabolism in the premenstrual period.
Standard deviations for total interindividual, interindividual,
fntraindividual, intradsily intraindividual and&y to day intra-
vidual variabilities are presented for both the repeat and none
repeat groups;our data offer the sdventage of obtalning all of the
variability measures, both interindividual snd intraindividual,
from the same subjects, rather than three distinct, unequal groups
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used by the Mayo Foundation workers. They confirm the Mayo
Foundation worke. Standard deviatiors for the non~repeat group
suggested a greater varisgbility in the basszl metabolism of
college women than in the clinlc individusls surveyed by the
layo group.

Using hemoglobin as an index, the nubritive state, within
ranges which exclude the seriously abnormal, was unrelated to
the level of basal metabolism. |

It was found that training in t?w testing roubine had a
highly significant effect on basal metabolism, bubl apparently
one day of testing was sufficient to acguaint the subject with
the routine of observations. For eareful physioclogic work it
is suggested that one praectice day of testing be run before
recording data. For clinical work,since there is usually no
provision for repeat testing, the effect ai‘ the newness of the
test should be included in standards used for climical purposes.

The method of selection of data proved to be a variability
factor of some importance. For a satisfactory comparison of basal
metabolism, the method of selection of data must be uniform, The
method suggested by this laborstory as the procedure of cholce,
is the use of all data, unless at the time of the test and before
calculation of results the test is dlscarded for reasons of errer
in technic #32; non-basal condition of the subject. Using this
method as a stam:iard of comparison the method of averaging the
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vationg reported on college women. It is sugpested that t;he .
difference between the Mayo Foundation and the Iows State
standards may be due to the elevating effect of apprehension
present in the c¢linical situstion under which the Mayo Foundation
standards were nade, but absent in the Towa State Lesting

situation.
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fab&a 20

All Observations on Individual Women

Subject | FHeight | Welght | Sur- |Oral Calories | Sleep | Days After| Pulse Respie
by Age O Kge | face | Temper- | per 83g,M, | ¥ight | Onset of : ration |
Groups 4rea |ature | per Hour | Before | Last Men- | Before With
Key Ko SaaMa| Hours | struation | Test |Test
17 years
162.5 | 50.4 | 1.52 | 97.4 3446 7 9 7o | 85 15
R 36.83 | 7
2 156.0 | 52,6 | 1.52 |97.3 g‘;.‘;‘g 7 16 8o
156.0 | 54.9 | 1.54 | 97.8 36400 7 26 7% | 76 14
36.87 | % |
3 163.5 | 54.2 | 1.57 |98.2 35.91 7 20 71 | &8 14
) 36,48 69 |
163:5 | Bi.d | 1.57 |97.8 35.75 7 21 6 | 73 i8
| | - 34403 | 63
4 '166.5 | 57.7 | 1.63 | 98,0 34,94 6 ¥ A Th | TR
, | , 35449 70
166.5 | 57.1 | 1.62 |97.8 35.75 6 15 70 16
35.75 72 \
5 164,0 | 4644 | 148 |97.8 34447 9 * 6L | 64 4
- | 36,32 _‘ 65
164.0 | 46,0 | 1.47 | 9749 34613 10 # 70 | 65 | 16

41T~



Table 20 {(continued)

Subjec Height | ¥eight | Sur~ | Oral Calories | Sleep | Days After Fulse Respie
by Age O Kg. face | Temper- | per 5q.H, | Hight | Onset of ration
Groups Arss | ature | per Hour | Before | Last Men~ | Before With
Key Yo. Sq.Hs Hours | strustion | Test |Test
& 160,00 | 48,7 | 1.48 | 98,0 37.30 7 11 70| 76 14
35.77 76
160.0 | 48,7 | 1.48 ?;;?g b 1z
7 172.5 | 68,1 | 1.80 | 97.8 34461 7 A 60 | 61 ¥ A
N N 34451 i 61
172.5 | 68,5 | 1.80 | 97.6 3283 7 # 61 | 59 2
‘ ‘ 33,33 59 ,
g8 171.5 | 85,8 | 1.6L | 97.2 40.74 7 i 9 | 8 13
39.91 , 89
I71.5 | 55.8 | 1.64 | 96.8 38,89 7 16 76 15
. 38,99 73 |
9 162.5 | 5442 | 1,56 | 98.1 37.17 9 16 66 | 62 14
| | 376 60
10 183.0 | 69.4 | 1.89 | 97.8 35400 7 i0 | 64
,, , 35447 | &6
183.0| 69,9 | 1.89 | 97.3 33.96 7 13 67 | 64 11
_ 31.54 &5
11 16440 | 57.2 | 1,60 | 97.0 35,01 7 20 64 | b1 16
, , ' 35.73 61
163.5 | 5747 | 1.61 | 972 38425 8 21 66 gg 16
12 169.0 | 56.5 | 1.63 | 97.7 37.88 5 12 65 | 66 16
38.81 bl
169.5 | 5645 | 1.63 | 97.7 35434 7 i3 59 | 60 14
39.57 62




=115

£9 geroe
4T 9% 7 1T g &Y iz z L6 94°T | 809 | §°84T
69 €106
9t 9 £l ot 9 gL e g*lb LL*T | €°T9 | 4*3LT 81
99 9L
91 L9 | ok £ g rioeE 86T | 6°9% | 0*691
99 gest |
91 L9 99 1 L B4*%E g*Lé ge°tT | E°LY 089t FAN
&deel BT
| 6 | , | ST '
14 99 9 g1 A ﬁsmm g*%6 £9°T | 6%0y | otEot
09 19" , :
Tt Mm $9 91 & %.mm £rLh | £9°T | £°09 |0YTet 91
, A g 19
§T. 0% | 6% T 4 86*1E g'l6 | T9*T| 6%6¢ | 0291
-8 - 65°%% 3 :
s1 6% 01 A Yoree 9*Lé 19°T | %66 | 0'29L ¢1
| € | TT°0Y |
§T | 94| 8 £ L vy g°L6 | €9°T| §°95 |&°L9T
7 : LT . *aL 98T III
n 6L | Y8 T 8 it | 9°86 §9°t | ¥'ag | 6tiST 7T
Y9 §56°7C
§T | 65 | €9 44 9 60°5€ 0°86 | 89°T| 9°09 |§*891 |
| 9 §LUSE | ek gsT Inx
£1 09| 4 4 4 LE*%E 286 | 69°T | ©°19 | €89l €T
988, | 3885 | UOTUNIgE | samol ,. .@.g o Loy
Y314 [o0gey | «uey 45eT | odofeg | Juoyg Jed sange | weay gdnoay
- | wopyea Jo qemui) | PP | “Wrbg Jod pdedwel | e0%] 8y ) - edy &g
| =pdsoy esInd Je43y sdeg | deeyp | wseldors) exp | -ang | Julten | 3udtel wsqng

~ (penupques) gz oTA¥L




Tabls 20 (continued)

Subject Helght | Welght | Sur- | Oral Calories | Sleep | Days After Pulse Respie
by Age Crme K2 fave | Towper<| per Sq.l. | Hight | Onset of | ration
Groups Arvea | ature | per Hour | Before | Last Hen~ | Before With
| Key Yo. Sq.¥. Hours | strustion | Test Test
19 158.5 | 4647 | Lu45 | 97.8 40,04 7 24 61 | 62 | 20
158.5 | 4648 | 1.45 35.81 7 a5 68 | 68 kv
37,63 68
20 161.5 | A7.6 | 1.48 3L.37 8 17 78
| , | 34437 |
161.5 | 48B3 | 149 | 9744 gﬁﬁg 5 18 76
14 169,01 62,6 | 1.71 | 975 36,82 5 é 76 | 61 16
1% 2nd yr. ; : 37434 70
1690 | 63.0 | L7l | 97.6 38,30 6 7 7% | 72 19
| , \ 3778 72
21 165.5 | 57.3 | 162 | 97.6 37.67 8 32 6L | 66 16
3,61 68
165,85 | 57.6 | 162 | 97.6 36.27 7 33 65 | 68 16
| | © 35.70 66 |
22 1705 | 653 | 176 | 9746 37.84 6 11 82 23
11 lst yr. . 37.32 | 81
1715 65.5 | 1.76 | 98,0 37.33 8 20 79 78 iV A
S 37.33 | B
23 172.5 | 64.5 | 1.76 | 98,2 38.05 8 25 7C | 70 12
173.5 | 6446 | 1,76 | 98.0 35432 7 26 65 | 62 10
35.17 62
24 164.5| 63.3 | 1.68 | 97.8 35.37 6 17 &6
. 35.91
164,5| 63.1 | 1.68 | 97.4 35,98 7 i8 76
6.1

-~
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Table 20 (eontinued)

Subject Height | Welght | Sur~ | Oral Calories | Slesp | Days After Pulse Respiw
by Age Cr, Kg. face | Temper-| per Sq.M.| Night | Onset of ration
Groups | Area | sture | per Hour | Before | Last Men~ | Before|With
Key Ho. Sqe¥,. : Hours struation Test |Test
38 163.0| 56,0 |1.59 | 98.3 36.58 é 7 70 | 68
163,0| 56,2 |1.59 | 98.2 34.18 6 18 .72 22
o , 36.01 65
39 171.0| 64.8 |1.75 | 97.8 3498 7 30 60 | 62 14
II lst yr. , , 33.69 ; I
1700 64,9 |1.75 | 97.8 32.04 7 61 | 60 14
' , 35.15 61
| | 36«% | 56 |
Ll 167.0| 65.2 |1.72 | 97.4 36*19 -8 * 7% | T4 18,
IV lst yr. ' i ‘ 38,50 _ , 21
' 167.0 | 65.4 |[1.73 | 97.4 36‘5& 7 ® 79 | 80 22
42 159.5 | 59,1 |1.60 | 97.8 368,38 7 64 | 64 16
III 1lst yr. ’ : 37.83 : 62 '
Sl 159.5| 59.7 | 1.61 | 98.0 39.75 5 68 57 18
, _ 38.93 58
43 163.0| 59.0 [1.62 | 97.8 35.86 7 10 58 16
IV 1st yr. ’ : 35.58 76 S
163.0 | 38,3 |1.61 | 98,0 : sz 02 7 11 74 | 78 18
bh 157.0 | 47.6 |1.44 | 97.0 36 ‘?3 5 21 75 | 65 19
. , 36,02 : , 62 ,
157.0 | 48.1 |1.45 | 97.4 32,89 ) 24, 70 | 70 19
35.42 75




Table 20 (continued)

Days After|

Subject Helght | Weight | Sur~ | Oral Calories | Sleep Pulse Respi-
by Age Cm. Kg. face | Temper~| per Sq.M.| Night | Onset of ration
Groups Area | ature | per Hour | Before | Last Men- | Before|With
Key Ho. 3q.¥, Hours | struation Test |Test
33448 | 64,
160,0 | 47.4 | 1.46 | 9843 34483 6 22 66 | 64 18
3he52 66
19 Years
46 ’ 167.5 | 59,9 | L.67 | 97.6 35.21 6 14 72 70 18
II1 1st yr. ; 3467 70
167.5 | 60,2 | 1.67 | 97.4 34463 6 15 70 | 62 15
' B 35.17 70
47 165,5 | 53.1 | 1.56 | 97.8 3379 6 . 11 62 60 24
IV 1st yr. | 33479 60
165.5 | 52.8 | 1.5 | 97.4 30,88 7 12 60 | 60 | 22
33.12 \ b4,
L8 ' 162,0 | 66,7 | L.70 |97.8 4116 7 15 69 | 69 19
IIT 1st yr. | 39,66 68
162,0 | 66,9 | 1.70 |97.2 37.72 6 16 61 | 68 17
36,10 65
49 167.5 | 57.6 | 1464 | 97.7 37445 7 7 68 | 62 17
II 1st yr. 37445 61
167.5 | 57.0 |1.63 |97.8 35.81 7 8 68 | 66 17
35.53 64
50 155.0 | 49.7 | 1.46 | 980 38.79 7 20 76 | 80 15
38,16 68
155.0 | 49.7 | l.46 | 97.8 35.37 é 21 78 | 78 14
35.37 79




Table 20 (amnﬁiﬁmﬁ)

Subject Height | Weight | Sur- | Oral Qalories | Sleep | Days aAfter Pulse Respi=
by Age L, Kg. face | Temper- | per 8q.M, | Night | Onset of ration
Groups Area | sture | per Hour | Before | Last Men- | Before|With
Eey Ho. Sq.K. Hours | struation | Test |Test
51 165.0| 57.1 | 1.61 | 98,2 36,25 8 25 68 | b4 16
| , 30.37 66
165.0 | 57.7 | 1.61 | 98,0 34,87 7 26 62 | 60 16
. , 36,33 } 64 _
52 162,5 | 47.5 | 1.54 | 98.1 40,71 7 15 68 | T4 13
41.00 ‘_ 75
}.ég » 5 &?yip 1& 5A ?3 » {3 38,& él g 16 7‘:} ?& }.‘2
i 38,03 71
19 159.5 | 46.0 | Lk | 9747 33.36 7 60 | 58 16
11T 2nd yr. | } | 33.05 60
159.5 | 45.9 | Lbb | 9747 33.03 7 5 59 56 8
, , 33465 _ , 59
II1 3rd yr. 30.73 56
14 169.0 | 64.7 | 1.73 | 97.8 36.49 6 17 66 | 70 13
II1 3rd yr. 36,76 62
169.0 | 64.9 |1.73 |98.0 38.88 & 18 7% | 76 16
B ; _ 39.15 76
53 165.5 | 53.1 |1.57 |98.1 35.03 7 16 62 | 64
35.82 \ 68
165,5 | 53,5 |1.58 |98.6 37,08 5 17 70 | 72
33443 70
54 170.5 | 60.8 | 1,70 |98.2 35494 7 72 70 | 67 13
111 lst yr. 35.74 ‘ 64,
170.5 | 61.0 | 1.70 | 98,0 3434 7 15 68 | 68 12
34,19 64 ~

e T4



Table 20 (continued)

Subject Helght | Welght | Sur~ | Oral Calovies | Sleep | Days After Pulse Respi-
by Age Cm, Kgs face | Temper~ | per 5o.M, | Hight | Onset of ration
Groups Area | ature | per Hour | Before | Last Men~ | Befere|With
Key Ho. Sq.lf. Hours | struation | Test |Test
55 159.5 | 58,1 |1.59 | 97.6 35472 7 5 7L | 76 13
IV 1st yr. 37.35 70
159.5 | 58.5 | 1,59 | 97.6 36,66 9 ) 70 | 68 12
33.28 68
56 166.5 | 56,5 |1.61 | 9744 35.07 7 11 60 | 66
, ' 33.95 _ : 68
166,.5 | 56.0 |1.61 | 96.6 32425 7 13 7 | 70 18
33,64 i 70
57 151.5 | 5244 | 1.47 | 9744 32,28 8 8 &80 | 64 15
_ 3410 60
151.5 | 52.8 |1.47 | 98,0 3k 7 9 56 | 64 15
_} 3hwi? ; , w
58 ‘ 153.5 | 55.6 |1.51 | 98,0 33.91 5 35 78 | 80 17
‘ 153.5 | 56.2 |1.52 | 97.8 30.21 5 36 68 | 68 18
. | e 31.33 ‘ 72 |
59 178,5 | 56,0 |1.70 | 97.8 33484 & 10 54 | 56 | L
' ] ‘ 3heb5 , : 59
178.5 | DAJST | 1469 | 97.4 3325 8 12 5 | 57 | 16
60 166.5 | 55,6 |1.60 | 98.0 35.07 5 21 59 | 62 1
166.5 | 56.3 | 1.61 | 97.6 32,50 7 22 60 | 60 | - 14
' 35451 , 57
61 167.0| 59.6 | 1,65 | 98,0 36.03 7 19 76 | 70 13
IV 1st yr. 34486 72
: 167.0| 59,6 | 1,65 | 97.5 37.52 & 20 68 | 70 13
38.36 68

B
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Table 20 (continued)

Subject Height | Weight | Sur~ | Oral Calories | Sleep |Days After Pulse | Respi~
by Age Cm, Kg. face | Tenper-| per Sq.M, | Hight |Onset of ration
Groups Area | ature | per Hour | Before |Last Men- | Before|With
Key No. 8q.X, Hours |struation | Test |Test
66 180,0 | 61.C | 1.77 | 97.8 29,99 & 7 62 | 60 17
180.0 | 60.8 |1.77 | 98,0 34,01 8 10 84 67 18
‘ : 33.51 67
&7 166,0 | 68.2 | L75 | 97.6 | 34,70 6 10 62 | 58 | 15
. _ 38.07 58
166,0 | 68.0 | 1.7L | 97.6 34.11 6 11 62 | 57 18
_ ; : ' 35.16 , 59
68 17,0 | 54.3 | 162 | 98,3 38.50 7 27 | 69 13
41.84 69
170.0 | 54,9 | 1.62 | 98,4 40479 7 30 7| T4 15
] 40,24 | R
69 167.5 | 6443 | LR | 9744 34476 5 14 X 75 16
| 34,83 0
167.5 | 643 | 172 | 975 35.48 7 16 7% | W% | 16
70 168,53 | 556 | l.62 | 98,2 L1443 6 19 7”72 15
‘ 34.88 80
168.5 | 55.7 | 1.62 | 97.6 3%9.17 5 20 72 |78 1
' 35.90 80
71 168.0 | 6446 | 1.72 | 98.4 32,61 8 10 70 | 66 ¥A
IIT 1st yr. 33.77 | 62
168,0 | 64,3 | 1,72 | 98,0 33.22 7 11 67 | 67 12
72 170.0 | 53.3 | 1.60 | 98,2 33.38 7 4 months % |78 16
III 1st yr. ' , 33.38 | 69 ,
170,0 | 53.5 |1.60 | 97.8 30,80 5 |4 months 7 |76 | 1

~g2T-



Table 30 {(continued)

Subjest
by Age
Groups
Key Nos

Helght

*

Welght
Kg,

Sur-
fuce
Ares
Sq. M

QGral
Temper-
atﬁrar

Calories
par 5q.M.
per Heur

Sleep
Night
Before
Hours

Days After

Onset of
Last Men-
straation

Reapi~
ration

73
Th
75
JIY lat yr,
76
77
78
IV 1st yr.

79

169.0
169.0
170.5
170,5
171.0
171.0
115740
157.0
16440
164,0
163.0
163.0
169.5
169.5

61.9
61.9
65.3
655
5549
55.5
57.8
57uk
5246
524 4
5041
50,0
56,7
5642

1.70

1.70

1,75
1.75
1.64
1,64
1.57
1,56
1.5

1.56

1.5
151
1.64,

1.64

97.6
98,0
97.8
97.8
97uh
9744

98,0

97.8
9742

2?7¥6

98.0
98.0
970
972

32,16
32,70
33? 55
3 3:* J& 5
32426
3@%‘ 52
32,48
35.12
37.05
33.93
35.7%
3924
38.37
40,14
41,00
057
33473
3,08
36;39
4834
38474
40,59
3740
3740
36.65
35.54

8

O O N N3 0 ) ~3 -3~ =1 &

E R B K

&

10

89
83

70

78

17
16
14

.

17

16

18
15

15

B Y4
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Table 20 (continued)

Subject Helght | Weight | Sur- | QOral Calories | Sleep | Days After Pulse Respie
by Age Crm. Ke. face | Temper< per Sq.M, | Night | Onset of ration
Oroups Area | ature | per Hour | Before| Last Men~ | Before With |
Key No, Sa.l. ' Hours | struastion Test | Test
20 Years
86 164,5| 51.7 | 1.56 | 97.8 30,25 b 16 80
29,70
léfn 5 51.7 1»&6 97. 6 3?'9% 6 17 80
31,2
ey 164,5| 52,8 |1.56 | 98,0 | 38,18 6 7 67 | 66 | 19
IV ist yr, 36.47 | 66
eg 163.5 | 47.6 | 1.49 | 98.4 36.64 7 28 77 | 73 18
163.5 | 48.3 | 1.50 | 98,6 35.88 8 29 7| 7R 20
35.72 |70
47 166.5 | 544k | 1459 | 98,0 37.11 7 13 66 | 2 20
IV 2nd yr. | 37.67 | 63
. 36,67 | 71 ;
48 C164.0 | 62.5 | 167 | 97.1 3644 28 70 | 68 17
III 2nd yr. 37.76 67
' 164,0 | 63.0 | 1.67 | 97.0 34.68 7 29 67 | 63 17
36,58 b4,
L9 166,5 | 56.1 | 1.61 | 97.9 3735 7 15 . 70 | 66 17
II 2nd yr. , 763 66
' 16{3@5 %dl 1:61 9&.& 36f31 9 1.6 ?@ gﬁ 17

36.73

e



Table 20 (eontinued)

Subject Height | Welght | Sur~ | Oral Calories | Slesp | Days After Pulse Respliw
by Age Om, Kgv face | Temporw | per Sq.bi, | Night | Onset of ration
Groups Area | ature | per Hour | Before| Last Men. | Before|With|
Key No. Sqeils flours | struabion | Test |Test
89 1605 | 4643 | 1u45 | 9744 28,30 6 17 5% | 7R | 14
32,97 , 70
160.5 | 46.6 | 146 | 97.2 27,50 7 18 52 51 16
: 29,02 53 |
§€3 1?0‘! § 5{:} QG I&éﬁ g&f@ 3?*’2 5 ? f} 30 8@ }.4
IV lst yr, o 36,16 80
170.5 | 59.0 | 1.68 | 97.8 38445 8 10 80 | &0 13
, _ 35.75 , 80
91 162.5 | Sh.4 | 156 | 98,0 30.79 7 1 60 | 64
IV 1st yr. 32,12 64
62,5 | 54,9 | 1.56 | 98,0 32,08 7 2 63 | 6% 16
92 159.0 | 5446 | 1.54 " 96.6 3920 i 16 65 | 69 15
| | 38,03 70
159,0 | 543 | 154 | 97.0 35.89 7 17 % | 60 13
‘ ‘ | 37.36 63 |
93 163.0 | 5244 | 1.55 | 97.8 38.95 5 23 78 | 78 21
III lst i o . &1&3@ ’?7
94 171.0 | 62,7 | 1.72 | 98,0 38.89 b 7 g0 | 76 18
Ny 39.94 80
171,01 63.0 | 1,73 | 97.6 37.80 7 8 69 | 64 15
| m,,z';' 66
95 162.5 | 47.9 | 149 | 98,0 33, 7 10 57 | 64 15
III 1st yr. 38,25 58
3_62.5 48,2 1&49 ?ﬁhé 3&195 7 ' 11 65 6‘6 3»5
36,79 60




Table 20 (continued)

Respl~

Subject Height | Weight | Sur~ | Oral Calories | Sleep | Days After Pulse
by Age Om. Kz face | Temper- | per Sq.M.| Hight | Onset of _ ration
Groups Area | ature per Hour | Before | Last ¥en~ | Before|With
Key Ko, Sq.M. : Hours | struation Test |Test
II 1st yr. ' B 33,33 . Th ;
161.5 | 55.2 | 1.57 | 97.0 33.87 7 10 62 62 14
32.50 66
97 16145 | 55.5 | 1.58 | 97.2 35.08 7 7 64 63 15
11 1st yr. 32454 60
- 161.5 | 55.9 | 1.58 | 97.2 3279 7 8 62 60 18
, - 35.08 60
98 161.0 | 56,5 | 1,58 | 97.8 34449 6 12 6L | 70 13
- 36.58 | &
55 159.0 | 57.0 | 157 | 97.2 32425 7 14 63 | 62 14
IV 2ad yr. - | 32,70 62
159.0 | 57.0 | 1.57 | 97.4 33.42 7 15 61 | 63 14
33.53 66
99 164.5 | 53.9 |1.52 | 98.0 39.06 é 13 64 | T4 12
38,11 70
; o 32 .68 3 74
58 153.5 | 59.0 | 1.55 | 97.4 .60 7 7 65 63 17
IV 2nd yr. | 30472 | 65
153.5 | 52,0 | 1.55 | 97+4 22,26 7 8 65 63 17
~ 32,13 64

~LET™



Table 20 (eontinued)

Subject Height | Weight | Sur~ | Oral Cslories | Sleep | Days After Pulse Respl-
by Age {m, Kg. face | Temper-| per Sq.,| Night | Onset of ration
roups Area | ature per Hour | Before| Last Men- | Before With :
Key No. Squks Hours | struation | Test |Test
100 155.0| 59,0 | 1.57 | 97.6 37.56 5 10 72 69 12
3?*55 ?1-
155.0 | 59,2 | 157 | 9744 39vdd 14 73 1
A ‘ 39edis ’ T4
101 169.0| 62.2 | 1.71 | 98,0 36,60 7 22 7% | 76 | 17
I11 1st yr. ' 37467 ' : 76
169.0) 63.7 | L.72 | 9746 35464 7 23 71 72 16
37420 : : 7
87 165,0| 62.3 | 1.68 | 97.8 36447 7 24 73 | 69 18
IV 2nd yr. \ 37454 70 |
165.0] 62.6 | 1.68 | 97.8 35.85 7 25 75 77 |- 19
, 35.85 73
46 168,0| 612 | 1,69 | 97.8 35edd, 7 23 68 | 62 15
II1 2nd yre. ; 3491
168.0| 62,1 | 1.69 | 97.5 35,61 7 24 69 62 17
, 35434 60
20 162,5| 47,7 | 148 | 98.2 32,87 6 14 g | 76| 2
111 2nd yr. _ ' 32,87 | | 78
162,50 A7.7 | 1.48 | 97.6 32.73 6 15 T | 75 16
_ 31452 : 71
54 170.5| 5.9 | 1.76 | 98.0 36.98 6 69 | 72
170.5| 65.9 | 1.76 | 98.0 34.97 5 69 | 64 14
' 377 bl
61 166.5| 58.2 | 1.65 | 97.2 33.41 8 15 &7 | 64 L
IV 2nd yr. ' . 35,05 65
1&6 o5 58 2 1;65 9703 331 23 ? ) }.é 6& 65 ié
3R.95 67




Table 20 (continued)

Subject Helght | Weight| Sur-~ | Oral Calories | Sleep | Days After Pulse Resplw
by Age Cm, Kge face | Temper-| per Sq.¥.| Kight | Onset of ration
Groups Area | ature | per Hour | Before | Last Ken- | Before|With
Key No. 5q.H, Hours | struation Test | Test
27 1705 | 64.2 | 174 | 9744 30449 8 10 62 | 63 17
111 3rd pr. , 4 32.18 , 61
170.5 | 6bLod | 1474 | 9744 32404 7 11 63 | 64 15
‘ 32.04 | b&
62 168,0 | 75.7 | 1.84 | 97.0 34431 5 65 | 63 ig
' 158.0 | 76,0 | 1.84 | 97.0 36427 7 69 | 60
: ; 34405 69
102 163,0| 51.3 | 1.53 | 98.4 35,51 8 26 69 14
I11 1st yr, . - 35451 , x 64
163.,0 | 50,1 | 1,52 | 98.0 36.17 7 11 71 | 74 13
-‘ 35,67 | 74
103 160.5 | 65,3 | LéL | 97.6 32,21 7 11 53 50 11
II lst yr. 33.63 52
1 104 163.5 | 56,9 | 1.60 | 98.2 33.82 8 18 72 | 68 pYA
II 1st yrs | ' | 3446 | | 68
163.5| 56.5 | 1,59 | 98,2 35.80 8 19 70 | 0 | 14
| | 36450 Ve
105 167.5 | 54.8 | 1.60 | 98,0 33.19 7 - 24 7, | 66 | 15
II1 1st yr. ‘ 33.84 70
167.5 | 54,9 | 1.60 | 98.4 33.82 8 1 7% | 78 20
' 33.19. 71
106 173.0 | 72.4 | 1.85 | 98,0 34.98 6 17 go | 81 17
I 1st yr. 3449 ‘ Th
173.0 | 72.6 | 1.85 | 97.8 36,66 7 18 71 | 69 15
36,66 74

~$E1-



Table oo (continued)

Subject Height | Weipght | Sur~ | Oral Calories | Sleep | Days After|  Pulse Respiw
by Age Cm., Kg. face | Temper-| per Sq.¥,| Night | Cnset of . ration
Groups Area | ature | per Hour | Before| last Men- | Before With
Key ¥o. 5q.¥, Hours | struation | Test | Test
107 17645 | 5649 | Y89 | 97.4 33,13 7 10 72 78 14
176,5| 57.3 | 1.70 | 97.2 3133 5 i1 72 70 15
, 33.98 72
71 1668,5| 6449 | 1473 | 9748 35,02 6 20 66 | 66 13
168,5| 65,9 | 1.74 | 97.6 33,80 5 21 66 | 59 14
; ; 33,80 63
108 154,585 47.6 | 1443 | 97.6 35452 7 10 @2 75 13
; 37422 | 73
h2eh5 T4
109 164,00 7i.2 | 1.77 | 97.8 36426 6 19 59 59 14
111 1st yr, , 36,61 59
1640 T71.2 | 177 | 9747 3734 6 21 60 60 15
110 163,01 68,1 | 1.72 | 97.8 35.38 8 14 68 64, 18
,_ 35496 64
163.0| 68,1 | 1.72 | 9744 32.89 5 16 62 67 1%
' 32.89 56
111 162.0] 52.8 | 1.55 | 97.6 39.97 7 15 6, | 68 15
' ‘ 39497 7
162.0] 52,3 | 1.55 | 97.8 39.16 7 16 68 71
40,11 72
78 162.0| 52,2 | 1.54 | 98.0 34446 6 8 68 68 14
IV 2nd yr. 3476 65
162,0] 52,5 | 1.54 | 98,0 34.95 6 9 b4 64
36,00 63




Table 20 (continued)

Subject

Height | Welght | Sur~ | Oral Galories | Sleep | Days After Pulse Respi-
- by Age O Ra., face | Temper~ | per Sq.M. | Night | Onget of ration
Groups Area | ature | per Hour |Before | Last Men- | Before|With
Key Yo, Sqas - Hours | struation | Test |Test
19 | 1595 | 4544 | 1edh | 9747 30422 8 5 64 11
| IIT 3rd yr. | - ' 30422 60
1595 | 45.8 | Lad4 | 9743 30,22 7 6 56 16
30,22 , 54
: 75 C17L.0 | 545 | 1463 | 9746 33642 b 28 71 15
42 16045 | €3.7 | L85 | 97.6 33.33 7 8 58 53 16
1&305 64&5 1&5& ??«6 35;3@ 7 9 54 4» 13
72 171.0 | 51.8 | 1,60 | 97.6 30.17 6 8 58 | 6 FT
III 2nd yro B } '33.33 62
R 31.98 s
112 155.0 | 50.6 | 1.47 | 97.6 35,36 7 19 T | 74 14
, , ' - 35.98 : 69
155.0 | 50,6 |1.47 | 98.0 35.20 6 20 o 75 1
\ | ( 36424 Th
i3 164e5 | 5947 | 264 | 98,0 30,60 8 17 64 | 60 11
S | 31.37 60
1645 | 60,0 | 1.64 | 98.0 31.77 5 23 64 | 62 12
. 32.98 60
9 171.0 | 68,9 |1.80 31445 5 14 64 | B4 15
II 2nd yr. , . 35.51 58
: 171.0 | 69.0 | 1.80 36498 6 15 56 57 15
3417 58

~LET-



Table 20 (continued)

Subjeet
by ige
Groups
K@y o,

Helght

eight
Kg.

Sur
face
Ares
8a.ll,

Oral
Tenper-
ature

Calories
per Sq.M,
per Hour

Sleep
Night
Before
Hours

Days After
Onset of
Last Henw
struation

Pulse

Before
Test

With
Test

Respl-

ration

41
IV 2nd yr.

43

134
III 1st yr.

115
| IV 1st yr.

ge
II1 2nd yr.

47
IV 3rd yr.

168.5
168.5

| | 163.0

163.0
16045
160.5
160.0
160.0

16340

163.0
1665
166.5

59.3
59.3
59k
58.9
£0.1
60,1
576
50,1

48.0
48.0
528
52.6

1,67
1.67

1.63

1,63
1.61
1.61
1.58
1459

1449
1.49
1.58
1,58

98,0
9746
98.1
97.8
98.1
97.7
9746
98,0

98.6
98.6
98,0
98.0

6

B 3 D W

22
23
10
12
21
25
20
23

10

73
73

82
79

63
64

73
70
62
66

75
T4
68
70

66

&,
73

68
70
67
Th

63

73
72
70

66
63
70
66

23

17
15

18
16

16
19
19

-g6T-



Table 20 ( continued)

Subject Height |Weight | Sur~ | Oral Calories | Sleep | Days After Pulse Respiw~
by hge Crms Kg, face | Temper- | per Sq.M, | Night | Onset of ration
. Groups area | ature | per Hour | Before | Last Henw | Before With
Key No. Sqaity Hours | struation Test |Test
116 15745 | 49,5 |1.48 | 98,0 33,66 7 15 62 | 65 15
II 1st yre 32,73 65
157:5 | 49«4 | 1448 | 98,0 32.07 7 16 A 68 15
30.85 68
90 170.0 | 59.2 | 167 | 97.0 31.99 9 | 87 13
IV 2nd yr. 3
170.0 | 58,5 | 1,67 | 97.2 33448 ) 10 8L | 78
\ 34494 80
91 16240 | 5442 | 1.56 | 98,0 33,03 6 18 57 | 57 16
IV 2nd yr. 33»46 57 »
93 ' 164,0 | 51,6 | 1,55 | 98,0 33.50 ) 14 7% | Th 17
IIT 2nd yr. ) ' 35.56 72 |
16440 | 51.8 | 1.55 | 976 34,69 6 15 72 | 69 19
g | 34469 | 67
96 161.5 | 55.5 |1.58 | 97.4 36.73 5 16 70 | &b
11 2nd e » %a?3 % .
97 162.5 | 55.4 | 1.58 | 97.2 33,79 6 10 62 | 63 12
162.5 | 56.5 | 1.59 | 97.4 33.65 6 11 66 | 63 15
| : B 33.93 . | 66
95  163.0 | A47.6 | 1449 | 97.6 32,88 5 16 55 57 13
II1 2nd yr. ‘ ) . 30.83 ’ 60
20 ’ 164.0 | AT.4 | 349 | 9744 32,32 8 10 75 | 69 14
11T 3rd yr, » 32,32 | 65
32,81 70

~hET~



Table 20 {eontinued)

Bubject Height | Weight |Sur~ | Oral Calories | Sleep | Days After Pulse Bespi-
by Age Cm, Kge face | Temper~ | per Sq.. | Might | Onset of ration
Groups Area | ature | per Hour | Before | Last Men~ | Before With
Eey Ko, S Hours | struation Test |Test
54 171.0 | 66,9 |1.77 | 97.8 37.86 6 64 | 68 13
IIT 3rd yr. | 36456 62
l’?lag &éa? 1%?? 9?;& %*?5 5 66 é‘? 13
| y 346 67
55 61,0 | 56.1 | 1457 | 97.6 35449 7 24 66 67 13
IV 3rd yr. 36,07 65
‘ 1610 | 55,0 |1.56 | 97.9 37490 8 26 63 | 66
| o 36.84 ‘ 63
99 164.5 | 49.7 | 1453 | 9746 33.63 6 10 68 &9 13
11 2nd yr. | 33.05 | | &9 ,
' };&&aﬁ gjﬂt 5 3‘»1& 5‘% W*ﬁ 3ﬁ ﬂ'&g 6 11& ?Q ?{} 1-:?-
_ , 35429 . 6%
58 154.0 | S4x4 | 1451 | 97.8 3507 6 10 g0 | 76 20
15440 | Bhed 1451 | 9746 34466 6 16 g1 | & | 20
, o 34407 g0
1ol 1700 | 62,5 |12 | 97.2 36,51 9 20 70 | 62 13
111 2nd yr. 33490 60
7.0 | 62.8 |1.72 | 97.8 35.49 6 21 65 65 19
38.29 | 64
60 167.0 | 55.5 | 1.61 | 97.6 34404 6 10 59 | 60 16
III 2nd yr. 4 35.07 59
167.0 | 55.8 |1.61 | 97.6 33.38 5 1 62 60 15
33.67 60
61 1675 | 60,0 | 187 | 9744 35429 7 23 72 66 14
IV 3rd Jre ‘ 3529 55
167.5 | 60,3 | 1.67 | 97.5 35.93 é 25 68 | 64 14
35.19 65

-0~



Table 20 {(continued)

Height

Subject Helght | Sur~ | Oral Calories | Sleep | Days After Pulse Hespi-
by Age Crme Kz. face | Temperw | per 5q.¥. | Night | Onset of }_ ration
Groups Area | ature | per Hour | Before | Last ¥en~ | Before|With '
ey Ho. 8.k, Hours | strustion Test |Test
102 1638 | 52,2 | 1,55 | 97.6 35427 8 13 71 | 69 14
III 2nd yr. : R 35427 _ - bb
163.5 | 52.3 | 1.55 | 98.3 3579 7 14 7|7 15
o 36.66 : 7R
31 | 16040 | 5544 | 1460 | 97.7 32,37 A 17 6 | 60 16
11 2nd yr. | 32,65 | 59
wﬁ, 1&3&5 54:6 1057 Wté 32%?9 3 }.ﬂ 59 66 15
II 2nd yr. 33424 69
163.5 | 5443 | 157 | 9744 31.81 6 14 69 65 | 15
. | 30,07 , 69
108 1690 | 52.2 | 159 | 9744 31465 7 10 63 57 16
11X 2nd ¥rs _ e 32,@@ ‘ 5&
. 169.0 | 52,3 | 1.59 | 97.4 35,70 7 . 11 71 57 20
, , 33.09 : 62
117 164.5 | 52.2 | 1.56 | 97.8 34425 g i5 & | 75 13
35413 72
164.5 | 53.0 | 1.56 3400 7 16 L | 76 15
1 35.21 ‘ 70 }
42,55 86
170,0 | 59.2 | 1.68 | 97.4 44:16 9 ® 87 | 9 | 18
‘ &b o84 103
119 ' 1735 | 53.5 | 1.63 | 98.6 40,08 6 21 70 m 16
IIT st yr. 36.16 74
173.5 | 53.8 | 1,63 | 98.2 35.87 7 22 71 74 16
36.28 66

~TT-



Table 20 (continued)

Subject Helght | Weight | Sur~ | Oral Calories | Sleep | Days After Pulse Respi-
by Age Cma Kz fave | Temperw~ | per Sq.M. | Bight | Cnset of ration
Groups Area | ature | per Hour | Before | Last Hen- | Before|With
Key No. Sqeils ‘ Hours | strustion | Test |Test
120 161,0 | 66,0 |1.71 | 97.2 39439 7 17 66 58 16
I1 1st yr. 38,59 60
161.0 | 6640 |1.71 | 9744 35435 7 18 63 56 16
; 382 ‘ 56 ~
121 }-5916 T25 la?lv 7.8 %QB? 7 10 40 66 18
| , 32.37 66
15940 | 72,7 |174 | 976 35,39 7 11 62 | 58 16
36.47 | 62 .
122 156.5 | 53.8 |1.52 | 974 3Ba42 7 # 5 | 63 15
. o , 3504 59
156.5 | 53.5 |1.52 | 97.6 3h24 6 * 64 | 68 ¥4
34484 64
23 15545 | 43.0 |1437 | 97.6 29459 7 13 60 | 60 13
30457 ‘ 60
155 » 5 AS 23 1*3? SE. (s} 33»: 59 é 15 59 59 3.5
29492 60 -
124 1740 | 65,1 |1.77 | 98.0 34415 7 17 68 | 68 19
II1 1st yr. _ 36425 A 70
176.0 | Ghed 177 | 98,6 3422 6 18 67 | 65 17
' 34422 69
125 167,5 | 50,0 |1.54 | 97.8 36,84 7 18 7% | 74 15
35463 , 74
167.5 | 49.8 |1.54 | 98.0 35435 7 15 7% |75 18
| 35465 76
103 161.5 | 61.7 |Lb64 | 9744 .39 6 51 54 20
II 2néd yr. ’ ‘ 31.94 ' 54
161.5 | 62.2 |1.65 | 9744 31.67 6 54 56 15
' 32.22 57




Table 20 (continued)

Bubject Height | Welght | Sur- | Oral Calories | Sleep | Days After Pulse Respie
by Age Cm, Kgs face | Temper- | per Sq.X.| Night | Cnset of . ration
Groups , Area | ature | per Hour | Before | Last ¥en- | Before|With
Key No, Sq.M, Hours | struation | Test |Test
109 16445 | 65.8 | 171 | 97.6 35.53 6 11 64 | 63 16
16445 | 65.8 | 171 | 97.0 36,36 7 12 60 | 63 13
78 164.0 | 51.6 |1.55 | 98.0 32,29 7 1n 7L | 67 13
IV 3rd yr. ’ 32.29 66
16440 | 51,7 | 1.55 | 9840 33.87 6 12 68 | 63 16
3240 60
35.31 70
162,0 | 55,0 | 1.57 | 98.2 34658 & 1 66 | 66 20
72
127 170.0 | 31.8 | 1.59 | 97.8 41641 8 5 76 | 70 17
- _ 32.00 70
170,0 | 51,9 |1.59 | 97.6 33.08 6 6 68 | 68 17
* 33,08 ' 65
43 1640 | 572 | 1.61 | 9746 2453 5 30 63 59 18
IV 3rd yr. | | 32450 58
164.0 | 57.5 | 161 | 97.4 ;ggg 5 3 54 14
11z 160.5 | 59.3 | 1.6 | 97.7 36,50 7 15 70 65 17
: 160.5 | 5943 | 161 | 97.2 36460 7 16 76 | 66 15
' 39420 ' &9
115 160,0 | 57.6 |1.59 | 98,6 34432 6 14 b4 L, 15
IV 2nd yr. 32,16 61
160,0 | 57.9 | 1.59 | 98,0 3472 7 17 61 58 12
34.82 60




Table 20 (continued)

Subjeet Helght | Welght | Sur- | Oral Calories | Sleep | Days After Pulse Resple
by Age {m, Ke face | Temperw | per Sq.i. | Night | Onseb of ration
Groups Area | ature per Hour | Before | Last Menw | Before With
Key No. Sq.H. Hours | struation fest |Test
46 168.5 | 60.3 |1.68 | 97.4 3224 5 16 66 | 60 | 16
II1 3rd yr. _ ’ 33*'?*? b4
168.5 | 0.5 |1.68 | 97.6 33,60 & 17 65 60 18
_ 32453 59
101 1705 | 64,1 |1.75 | 98,0 36432 7 34 69 70 17
III 3rd yr. ; 35,00 67
17145 | 6hed | 1,75 | 97.8 35.29 6 3% 76 | 66 14
| | 35,80 66
128 163.0 | 62.1 |1.66 | 9744 31,87 g 30 63 61 18
, 31.87 62
163.0 | 62.6 |1.66 | 97.5 33429 8 32 60 59 14
B 32,73 . 55
71 169.5 | bhed (1473 | 98,0 3352 6 19 64 | 64 i
II1 3rd yr. 32,59 63
33624 65
1V 3rd yr. 34439 78
168,0 | 65,0 |[1.73 | 98.0 34,60 6 21 77 21 13
35.25 80
48 163.5 | 62,2 [1.66 | 972 36,57 7 21 ég 66 16
II1 3rd yr. 35.52 , 66
' 163.5 | 62.3 [1.66 | 97.0 35440 6 22 60 62 4
N / 34457 64
60 167.5 | 54,9 |1.61 | 98.2 34493 7 26 54 12
167.5 | 5L.6 [1.61 | 98.2 32478 b 27 60 19
32.78 62




Table 20 {continued)

Bubject Height | Welght | Sur~ | Oral Calories | Sleep | Days After Pulse Respl=
by Age Om, Kz, face | Tempene per Sq.M. | ¥ight | Onset of ration
Groups Area | ature per Four | Before | Last Yen- | Before|With
Koy No, Sq.4, Hours | struation Test |Test
72 17,5 | 35.0 | 1.64 | 9744 30421 b h 69 14
111 3rd yr. 30,21 66
171.5 | 5445 | 1.63 | 9746 29437 é 6 63 | 62 13
28,81 | 62
75 171.5 | 55,1 [1l.64 | 98,0 36419 6 29 65 62 14
II1 3rd yr. 35433 64
' ' 170.5 | 55.2 |1.64 | 97.8 34487 6 30 65 66 16
287 65
22 Years
IV 3rd yr. | 2644 , } 68
165.5 | 5844 |1.63 | 97.6 3541 8 15 71 71 17
: 35,58 69
129 166.0 | 57.8 |1.63 | 97.4 2092 7 16 64 6% 12
33:41 62
1660 | 57.9 |1.63 | 974 33,05 7 7 57 59 15
32,96 57
116 158,0 | 48,6 | 147 | 972 29.93 6 10 58 60 14
11 2nd yr. 31,67 , 55
158.0 | 48,7 |1.47 | 97.0 31.94 4 11 65 60 14
' 32.58 60
90 170.5 | 59,0 |1.68 | 98,3 38465 7 21 78 73
III 3rd yr. 37.55 73
170.5 | 59.0 |1.68 | 98,0 36.80 7 22 Th | Th 14
37.60 73

~GT-



Table 2o {continued)

Subjest Height | Weight | Sur~ | Oral Calories | Sleep | Days After Pulse Respli=
by Age Cm. Ege face | Temper-| per 3d.i. | Hight | Cnset of ration
Oroups ‘ Area | atare | per Hour | Before| Last Men- |Bafore|%ith
Key Ho. Sq.H. Hours | struation | Test |Test|
91 162,85 | 5440 | 156 | 9744 32,08 5 24 61 57 14
111 3rd yr. ) 32460 | , 59
162,5 | 543 | 1456 | 97.4 32,68 € 25 5% | 59 18
- 32,68 | _ 58
95 164,01 47.9 |1.50 | 97.8 3749 8 13 62 | 63 13
III 3rd yv. | 37.19 , 63
164.,0| 48,1 |1.50 | 98,0 35.09 7 17 66 | 60 12
130 162.0| 34,0 |1.55% | 98.0 33422 7 15 7 | 76
v 33422 70
162,0| 5442 | 1a55 | 9746 35@’2% 7 16 67 | 66
o0
102 164.,5 | 51.8 |1.55 | 98.0 35426 é 6, | 61 13
164.5 | 51.8 | 1.55 | 97.7 35.81 6 70 | 65 14
36.95 63
131 159.0 | 6449 | 1466 | 98,0 ,’%L?g 8 23 58
. 3449
159.0 | 65.1 |1.66 | 67.6 3%@2 7 24 56
33
132 164.5 | 64,0 | 1469 | 97.6 33.18 7 16 63 | 64 13
111 lst yre 31.07 -1 63
) lélug 6’5#3 lsé? %lél 6 }-7 ()7 é5 1?
3234 66
133 172,0| 63.3 | 1,73 | 97.8 33418 7 10 64 | 64 13
36.86 68
C172.0| 63.3 | 1.73 | 97.4 30.87 7 il 62 | 66 14
32.78 68

-971-



Table 20 (continued)

Subject Helght | Weight | Sur~ | Oral Calories | 3leep | Days After Fulse Respdw
by Age Cm. Kz, face | Temper- | per So.M.| ¥ight | Cnset of ration
(roups Area | ature per Hour | Before | Last Hen~ | Before|With
Key Ho. Sqells Hours | struation | Test |Test
106 1740 | 69,0 |1.82 | 97.8 33455 10 15 76 16
11 2nd yr. ; 33455 ,} 72
17440 | 6.3 |1.82 | §7.8 33418 8 20 58 | 70 17
, 34419 70
119 17540 | 54ed | 1,65 | 9844 35.85 8 &8 7L 16
III 2nd yr.| | _ 34.75 66
175.0 | 55,2 |1.66 | 9844 35436 7 65 | 68 15
120 162.0 | 65.8 |1.69 | 97.2 36.89 7 18 58 58 14
I1 2ng yr. 15456 56
162.,0 | 65.8 |1.69 | 97.0 36466 7 19 59 56 16
R 3342 g2
47 16640 | 5442 |1.59 | 98.2 39,10 7 26 7% 76 1%
IV 4th yr. , , 39.95 , 72 _
1660 | 54,5 [1.59 | 98.3 3683 7 - 27 76 68 16
; ‘ ; 36427 : : 68
Y 170.0 | 6044 |1.69 | 97.7 37,03 8 7 76 72 1
IV 4th yr. o 38437 70
93 164,5 | 50.8 |[1,54 | 98.3 31.60 7 9 78 71 18
IIT 3rd yr. ‘ 34421 , T4 ,
' 35,70 78
55 | 160,55 | 54.8 | 1.55 | 97,2 34413 7 8 69 | 67 1
IV Lthoyr. | ' 23453 ‘ 67 |
. ' 33.28 b4,

- é&‘?‘{«



Table o (continued)

Days After

Puloe

Subject Height | Weight | Sur- | Oral Calories | Slesp Respi-
by Age O ¥g. face | Temper | per 3g.¥. | Bight | Onset of ration
Groups Area | abure per Hour | Before| Last Yen- | Bafore|With
Key Ho, Sq.e Eoure | struation Test |Test
58 15445 | Shed 1,51 | 98,2 40,28 7 16 84, | B0 20
IV Lth yr. 41,21 ' g
15445 | Bheh | 1451 | 9749 37422 7 17 76 | 68 19
37«22 a8
109 164.5 | 65.8 |1.71 | 97.8 37.16 7 16 60 | 60 | 1
III 3rd yr. 36.38 58
164.5 | 65.8 171 | 97.6 35,28 5 FR 56 57 15
348 ' | 58
134 173.0 | 63,9 |1.75 | 974 35,72 & 14 87 | 69 18
33.72 , : 66
173.0 | 64.3 1,75 | 9746 35494 8 13 67 | 62 16
33.46 65
i 164.0 | 51,6 |1.55 | 98.4 a5k 7 16 70 | 68 16
IV Lth yr. 4 / 12,22 64,
164.0 | 51.5 |1.55 |%8.1 32458 8 17 72 | 76 16
' 31,97 76
114 160.5 | 59.3 |1.61 | 98,0 32,53 7 10 &7 | 68 | 14
111 3rd yr. 31.97 | 67
160.5 | 5%.3 |1.61 | 97.6 32446 6 11 70 | &7 15
31.62 | 64,
a7 166,00 | 58.6 |1.64 | 97.8 34480 7 68 | b4 1
IV 4th yr. | 35,36 | 69
| 3585 |
43 164,5 | 58.5 |1.63 | 97,6 32,76 7 8 55 | 60 15
IV Lth yr. ' 376 60 |
164.5 | 58.1 |1.63 | 98,0 3648 7 9 67 | 62 13

-5



Table 20 (continued)

Subject
by Age
Groups
Key Ho.

Height
Cm,

felght
Ege

Sur-
face
Arsa
St

Oral
Tenperw~
abure

Calories
per Sq.k.
per Hour

Sleep
Hight
Before
Hours

Days After
Cnazet of

Last Yen-
gtruation

Pulse

Before
Test

Respi-
ration

135

105

g8
III 3rd yr.

61
IV 4th yr.

124 _
I1I 2nd yr,

136

137

17045
170.5

lﬁ?*f}

169.0
164.5
16445
267.5
167.5
174.5
1745
162.5
162,5
16445

3145

. 5L.9

5440
5349
496
491
5849
5943
65,1
65.0
57.5
5647
474

1459
1,59
1.61
1.61
1.52
1.52
1.65
165
1.78
1.78
1.60
1.59
1,49

976
9Tk
9746
9746
98,3
98.3

Mok
G749
97.7
57.8
9844

32.02
33.02
30474
31.17
34463
33.86
k3
36,18
34,98
4405
34495
36,20
38.69
38,73
37407
32.79
33.82
34 37
3437
36.93
36,36
36.03
36,03
33449
33.49

8

23
24
10
11
i8
20
31
32
20
21
20
21
15

13

15
12

18

‘“&W*



20 {continued)

Table
Subject Height |Weight | Sur~ | Oral Calories | 3leep | Days After Pulse Respi-
by Age Oty Kg. face | Temper< per Sq.M, | Kight | Onset of | , ration
Groups hrea | ature | per Hour | Before | Last Men~ | Before|With
Key Ho. Sk, Hours | struation Test |Test
138 162,5 | 51.3 | 1.53 | 98,0 35432 9 16 A T I e 16
, _ ' - 33452 ' | 72 :
162,5 | 51.3 | 1.53 | 98.0 33.41 g 17 b4 | 72 X4
115 1615 | 56,0 | 1,57 | 974 35.98 5 W0 7 |68 | 12
35,55 6 :
: 23 Years
139 léfws 59,0 3—-63 9745 %néﬁ & 17 61 61 14
o 34437 37
164.5 | 59.5 | 1.64 | 97.0 33.17 7 18 - 65 58 14
' : 34495 , 59 |
140 163.5 | 54.2 | 157 | 97.7 35.75 6 11 Th 72 14
163.5 | 53.5 | L.56 | 97.7 35429 6 21 7R 68 20
141 167.5 | 65.7 | 1.73 | 98.4 38424 6 26 63 | 63 16
37.73 61
©167.5 | 65.7 | 1.73 | 98.0 33.89 6 27 72 | 62 19
| 34440 55 |
142 167.0 | 51.0 | 1.56 | 98,2 36.83 7 76 79 14
IIT 1st yr. 317.83 72
167.0 | 52.0 | 1.57 | 97.8 36,36 5 73 | 73| 16
35.79 73

. wﬁg Tﬂn



Table 20 (continued).

Subject Height | Weight | Sur- | Oral Calories | Sleep | Days After Fulse Respi-
by Age G, Kty face | Temper- | per 5q.¥, | Night | Onset of ration
Groups Area | ature | per Hour | Before | Last Yen~ | Before|With
Key No. Sq.M, Hours | struation Test |Test
143 1640 | 6242 | 1,66 | 9746 33,79 & 20 63 | 60 15
R 3&*% 60
164,0 | 62,8 | 1.67 | 97.6 32,59 9 1 65 | 64 15
_ 33,67 _ 65
144 169,5 | 57.8 | 1.66 | 97,6 33442 : 5 6L | 57 17
: ; 32,87 54
169.5 | 5749 | 166 | 98,0 32.93 7 7 65 60 17
' 334»48 . f)ﬁ
133 i&ﬁﬁﬂ 611- rl 1«?3« 97 aé 28, 52 7 10 6 5 62 :&?
III 2nd yr. - 29,31 ' . 63
. 166,0 | 646 |17 | 9744 29,97 7 13 60 56 ie
145 165.5 | 65.8 | 1.72 | 98.0 38,27 & 18 65 | 67 15
. 38.27 68
165.5 | 66.3 | 1.73 | 98.0 38.17 5 20 & | 75 15
‘ - 37.65 78
91 162.5 | 53.1 |1.55 | 98,2 32.50 b 25 62 60 | 15
IV 4th yr, 33.28 . 63 _
162.5 | 53,2 |1.55 | 98.2 32,52 7 27 58 &0 1
' » ‘ 33.10 ' ) 58
119 175.0 | 542 |1.63 | 98.0 3412 8 12 66 Th iV
IXx 3rd ¥ra : 3295 Th
175.0 | B54.2 | 1.65 | 98.3 35414 7 14 74 16
: 34.87 70
l&é» l?zce 5? w&- lg?ﬁ 98&3 35 1&?& 3 26 8& ?ﬁ 15
‘ 35.96 78
172.0 | 59.2 | 1.70 | 98,3 36,61 10 27 77 | 18 14
36.61 78

-15T~



Table og {continued)

Subjset Height | Welght | Sur- | Oral Calories | Slsep | Days After Pulse Respi~
by Age Cm. Kz face | Tempen= per 5q.M. | Hight | Onset of ration
Groups ‘ irea | ature| per Hour | Before | Last Men~ | Before|With
Key Ko 8q.Ha Hours | struation Test |Test
7 168.0 | 5445 | 1,61 | 97.6 34,76 6 p 72 | 66 16
, ' 35.33 70 |
168,0 | 548 | .61 | 97.2 34419 6 24 65 | 64 14
3448 67
115 1610 | 56.6 | 1.58 | 97.8 3532 7 4 &7
161.0 | 5643 | 1.58 | 97.6 36469 8 5 59 | 14
. 35425 56
124 175.0 | 65.8 | 1.79 | 977 33473 7 12 63 | 64 18
III 3rd yr. 33.23 | 64
175.0 | 65.3 | L.79 | 9744 32425 7 13 66 | 66 16
32,75 64,
148 164.5 | 55.4 | 1.59 | 97.8 31434 ) 70 | 72 19
o , 32.88 ' . 72
145 166.,0 | 517 | 1.56 | 976 36.08 6 23 66 15
166,0 | 52.8 | 1.57 | 9746 33,51 7 24 72 72 13
33.51 71
24 Years
150 159.0 | 50.9 | 1.51 | 98.0 3449 6 9 7h | 72 16
159.0 | 51.5 | 1.51 | 98,0 32490 8 11 70 | 67 15
33.78 70




Table 20 {continued)

Subject Height | Welght | Sur- | Oral | Calories | Sleep | Dayas After Pulse Respi~
by Age Cre Kz face | Temper-| per Sq.¥.| Night | Onset of : ration
Groups Area | ature | per Hour | Before | Last Men~ | Before With
Key ¥No, Sq. X Hours | struation | Test |Test
151 161,01 47.2 | 1l.46 | 98.3 35.86 9 25 76 | L 14
160,0 | 472 | Ludb | 97.6 33.92 7 28 65 | 64
R A 35435 , 65
152 160.0 | 51.9 |1.52 | 97.6 3347 7 30 60 | 70 17
160.0 | 51.5 | 151 | 9746 32.64 7 2l 65 | 68 19
| 3366 | 6.
142 168,5 | 50.9 | 1.57 | 97.6 33.78 7 g 73 [ 71 17
III 2nd yr. 34424, , 69
168.5 | 51.1 | 1,57 | 98,0 33.18 7 9 &9 | 66 14
, } 33.75 b4 '
153 160.0| 53.0 |1.53 | 97.4 35.39 # 62 | 62 13
3hed2 61
160.0 | 52.7 | 1.53 | 97.5 3759 6 * 63 | 63 13
‘ 36.24 62
iR 165.,5 | 65.8 | 1.72 | 97.6 29,33 7 19 61 | 60 13
16545 | 65.8 | 1.72 | 96.6 2742 6 21 56 | &0 14
28.74 60
154 163,01 62,7 | 67 | 97.6 36443 7 26 55 | 57 4
' . 3643 : 60
163.0| 63.1 | 1,67 | 98.0 34436 7 28 57 | 60 17
o | 34436 58
155 172.0 | 6hek | 175 | 98.2 33.39 g 13 6, | 66 | 15
. ' 32.41 _ 60
172.0| 64.7 | 175 | 97.6 30.89 7 14 60 | 60 14
32.18 60

~£5T~




Table

20 {continued)

Subject
by Age
Groups
Key Mo«

Height
{m.

Welght
Kg;

face
Arsa
Sc.l,

Oral
Tonper-
asture

Calories
por SqaH,
per Hour

Sleep
Hight
Before
Hours

Days 4fter
Cnset of
Last Hene

struation |

Respl-
ration

111 3rd yr.

156

157

158
159

160
IIT 1lst yr.

162,5
168.5
169,5
169.5
1675
167.5

168.5
168,5
15140
151.0
159.0
159.0

5443
Sheds
726
7246
5T.5
5743

5403
5344
51.7
51.0
56 42
5744

1.61
1.61

1.82

1482
1.63
163

281
1.60
leb5
lebd,
1.56
1,58

98.2
98,6
9744
97,6
98.4
5.6

9742
97.6
9749
9746
9.4
9746

35:91
35432
244772
36,16
36,492
36468
3570
35470
34491
3491
35492
564

25 Years

35.98
23,97
33406
33.06
3304
33,35
37408
32,68
36,07
36.07
31.41
33494

7
8

-3

-3

-3 =

O =3 =Y O =3 3

2%
25
18
19

10

17

67
40
71

70
63

14

16
15
18
18

i~

16
14
15

-1t



Table 20 {eontinued)
Subjeet Height | Weight | Sure | Oral Calories | Sleep | Days After Fulse Respl-
by Age Cre Kg. face | Temper- per Sg.M. | Hight | Cnset of ration
Groups Area | ature | per Hour | Before | Last Men- | Before|With
- Key ¥o. Sq.K, | Hours | struation | Test |Test
161 - 158.0| 49.6 | 1.48 | 98.0 32,70 5 9 75 |7 14
' ' 34419 70
158,0| 42.8 | 1.47 | 97.6 32,02 6 12 . | 78 17
, 3374 76
36466 &6
170.0| 3645 | 1.64 | 9€.2 34455 & 26 62 | 64 i2
35,11 : 62
_ 31.50 55
167,0] 53.6 | 1.59 | 97.4 3099 6 1o 62 | 55 17
: 31428 60
164 1640 59,0 | 1.62 | 98.2 35.75 8 21 73 1 71 13
34454 71
1640 59.4 | 1,63 | 98,4 34423 g 22 76 76 15
34,23 T4
26 Years
160 159.0| 5647 | 157 | 9746 33,93 7 11 64 | 60 | 13
II1 2nd 37 , 35,09 b4
156.0| 56.7 | 1.57 | 9744 33.56 5 12 66 | 61 16
] 33.5 61 |
152 159.5] 52.3 | 1.52 | 98,1 32.14 6 32 T2 b4, 14

-551~



Table 5o (continued)

Bubject Helght | Weight | Sure | Oral Calories | Sleep | Days After Pulse Respie-
by Age Cm, (g face | Temper< per Sgqu, | ¥ight | Onset of ration
Groups Area | ature | per Hour | Before | Last Mene | Before ¥ith :
Key Ro, Sqedls Hours - | strustion Test |Test
165 16940 | 53.3 | 160G | 97.6 33,19 7 11 65 | 66 19
33419 61
169.0 | 53.3 | 1.60 | 97.6 34497 7 12 60 | 6% 15
_ 34413 61
166 167.5 | €led | 168 | 9844 37.61 7 26 70 | 66 17
_ | 38,14 67
167.51 61.7 |1.68 | 9844 36,54 7 25 48 | 63 4
167 154.5 | 55.3 | 1.53 | 97.2 3he2d 7 15 60 | 62 17
154.5 | 55.8 | 1.54 | 97.6 33.64 7 6 58 58 135
, } , 34423 , 5@
163 1&1- & é}l «O 1. ég g}?g «& 9 31 5? @ﬁ 16
36.83 (3]
161.0 | 60.7 |1.62 | 98,0 37.97 8 1 65 63 15
36427 62
27 Years
160 159.5 | 55.8 | 1,56 | 98,2 33.07 8 26 67 A 13
IIT 3rd yr. , 31.91 - 66 ,
159.5 | 5647 | 1.56 | 9744 33.17 & 10 62 YA 13
35.83 | 60
169 170.0 | 68,2 | 177 | 97.4 38.87 6 15 74 47 16
, 38.87 72
170,01 68.2 | 177 | 9744 36,91 5 16 Th | 70 16
3742 70




Table oo (continued)

Weight

Subject Beight Sur- | Oral Galories | Sleep | Days After Pulse Respi-
by Age Crm. Kz face | Tempere | per Sq.¥, | Night | Onset of ration
Groups hrea | ature | per Hour | Before | Last Men- | Before|With
Key No. Sq.M. Hours | struation Test |Test
170 158,5 | 53.4 [1453 | 9746 30469 8 15 60 | 68 17
31,58 66 .
158,5 | 53.4 |1.53 32494 8 16 63 | 65
33.81 63 _
171 1675 | 48,7 |1.53 | 98.0 LAl 6 21 70| 67 ie
31.99 67
l@?wﬁ f;@ u& -‘L * 53 9@,1 3&" L4 35 ? 23 ?2 é? 1$
i 35.09 69
172 172,0 | 77.6 |1.90 | 98.0 39.95 6 17 65 7 15
IIT st yr. 1 37,13 | 66 o
173 162.5 | 65.8 |1.70 | 58.0 33.46 7 21 62 | 59 1 3
| 32,40 | 58 ’
162.5 | 65.8 |1.70 | 97.9 33.73 6 22 63 59 16
, - 32.93 - 58
169.5 | 62,6 |1.71 | 98.2 36.78 b 25 b, | 62 17
36.52 62
28 Years
175 164.5 | 51,0 |3454 | 7.5 31,18 8 10 68 | 72 14
, N7 70
164:5 | 5le2 1,54 | 97.2 30467 7 11 70 | 68 12
2,10 70




Table oo (continued)

Subjeat Height | Weight | Sur—~ | Oral Calories | Sleep |Days After Pulse Resplie
by Age 1. Kg. face | Temperq por Sq.M. | Wight |Onset of p—— ration
Groups Area | sture | per Pour | Before | Last ¥en- [ Before|With |
Key Ko, Bq.k Hours |strustion | Test |Test
176 182,585 | 6B.7 | 1.88 | 98.0 3ob8 9 g 62 62 14
‘ 34473 ~ - 60
182,85 | 68,3 | 1.88 | 98,2 34,465 8 10 56 | 60 15
‘ 34465 . : 62
mwr 1645 | 57.7 | 1.62 | 98.0 | 385,47 é 27 61 66 14
o 35447 - | 62 |
6445 | 57.9 | 1,62 | 97.8 32,81 8 28 55 59 135
. . ‘ ‘ ' - 34.88 : 57
172 1760 | 7940 | 1,93 | 97,7 35436 9 17 &7 60 15
111 2nd yr. , 36476 o , 4G
N 17460 | 7940 | 1,93 | 98,0 | 35,17 8 18 66 b2 15
- 3353 60
29 Years
III 3rd yr. , ‘ ' 36,23 ) 62
17440 | 7642 | 190 | 97.8 3775 7 29 b4 63 13
178 1760 | 62,8 | 1.7 | 97.7 33,38 8 8 es £8 15
| o 339 &7
l‘?‘f’! ig} ég iB ln?é f}?gé ’ 3?*3@ 8 lé @'I; gg 3.5
| 33.72 82
179 170.5 | 68,0 | 1,78 | 98.1 35429 23 25 68 72 1
. ‘ . , 35.79 69
34436 . 66

~g5T-
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B. Case Studies

To pérﬁray the i‘»yp_a of individuals who compose the repeat
and non-repeat groupe, the following brief case studies are
intmﬁméé, For the repeat group individuals have been taken
only from the three and four year series. Since many of these
 students are still in residence, it has been possible to obtain
somewhat more detailed information concerning them. This in-
formation has been particularly important in considering the
effect of fatigue on variabllity of basal metgbolism., Only a
portien of the non~repeat group has been included, The infor-
mation about these individuals is limited, necessarily, to what
appears in the college files, plus in certain instances our
personal knowledge of the subseguent course of the student.

The student's college ability rating 1s based on certain
entrance examinations and her high school quality point average.
Both of these records have been included in the case studies.,
The grade for the entrance axa;ttimhion is indicated ‘by a letter
and a number, as C 7, which 2‘%?1‘@5&5%3 the position of the
student with respect to hor entering class. 7The letters refer
to the distribution of scores of the entering examination in
the normal curve, i.e., A equale Tive percent of the upper end
of the curve; B, the next 20 percent; C, the middle %0 percent;

D the following 20 percent; and E, the lowest Iive percont.
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The nmraisv range from one to ten and represent percentiles,
Each percentile covers exactly one-tenth of the total number

of the entering class. Thus for a student rating C7 in an
entering clase of 2,000, the C indicates that she falls in the
middle 50 percent of the normal curve, the 7 that her position
was between 1200 and 1400 in the elass in which the top position
was 2000, ,

Both high school and collegiate scholastlc records are ex-
pressed in terms of quality polnt averages in which four ’mﬁl&:
mpmsant a perfect A record; three a B; two a €3 and one a D.
 The collegiate average will be reported only as of the last
available figure in point of time.

The pre-college medical record has been considered negative
if it iavolved orly uncomplicated childhood diseases, an appen«
dectonmy or a tonsillectomy., Illness during the college perlod
has been indicated exceplt for uncomplicated upper respiratory
infections. |

In addition to the sctholastic and medical records, notation
has been made of the subject's major curriculum and dace of
residence; the extra curricular activities and outside work in
which the student may have engagedhave been presented for each
college year. No effort has been made to include either all
of the repeat or the non-repeat individuals but sufficient cases
are presented to indicate the type of individuals who comprise -

each group.
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For ease and conciseness of tabulation certain abbre-
 viations have been used. These abbreviations plus ecertain
campus organizations are defined briefly for the benefit of
those unacquainted with Yowa State College organization
nomenclatures

AsisSe Assocclated Women 3*&3&&1@3, the women's governing
organization,

Bomb. %he school annual,
College Q.P. g College quality point average.

lampus Varieties. Competitive group skits put on quarterly
by é@rraiba. ies or orpanized groups. :

- Pally Stodenb: The official dalily student pubdication.

Green Gander: The student humor magazine.

Homemaker: The monthly publicstion of Hlome Koonomics
stnﬁmﬁsy : ‘

«3:Q.P. 4.1 High School quality point average.

Independents: Campus political party of non~sorority and
non-fraternily men snd women.

appa Phi: Methodist soeial sorerity.

Newman Club: Catholic student organization.

ieron Hu: Home Beonowmics scholastic honorary.

‘ lubs: An organized ﬁirl*& ehwriﬁg meticm for games
aﬁﬁ pep rsllias‘ 8

Phi Upsilon Omieron: Home Esaxzm;tas soelal, professicnal
honorary.

Representatives: Campus political party of fraternity and
sorority wen and women.
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Sor-Dor Sing: amual campus singing competition between
%mﬁarﬁes and sorerities for prize cap.

Veishea: An annual all college open house lasting three
days and elimaxing with a parade and pageant.

HeAsAst Women's Athletic Association,

jorkshop: Student theatrical group.
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Subject No. 13

Resldence: Dormitory Hajors Textiles and Clothing
Transferred to Home
Economics BEducation
Scholastic record: ‘
Entrance test: c7
ﬁa S*Q;‘Pu&u ¥ 3*63
ﬁﬁﬂﬁg& Q.P shat 3*&5}»

Highest 3% freshman-sophomore class.
Hedleal: negative execept flu February, 1939, for four days,
Activitiess

Freshmang
8. Workshop-costuming %ﬁmer and Spring Qﬂ&mar.
Sophomore:
a. Workshop-Fall-costuming.
Winter-lead in one act play.
Spring-make-up,.
Made an associate member. ‘
be WeheAs~President of Beginner Archery Club.
Council member, Fall, Winter and Spring.
s YoH.Coho~Finter-member Religion group.
Spring-candy sale committee,

ds Velsghsa-Home Economics Open House committiee.

8. Dally Student-Reporter Spring Quarter.

fe Dormitory-¥inter Quarter-wrote sikit, placing

second in Varieties,
Junior: , '
8+ Workshop-Fall Quarter-~business managers
#intereco-chairman of business.
Winter-made active member,
be Weledho~Fall and Finter-publieity chairman.
Fall, ®Winter and Spring-Bowling Club.
Spring-officinl delegate to A.F.C.¥W.
Convention in xmmm*
o * TuWuluho=Spring-cabinet member in charge of an
Interest group.

de ?eisha-&a}.% conmities.

2. Daily 3&&&&1&%@%@;&#&1&%@’&%,&?&3&

f. Dormitory~chairman of Homeconing decoration.

g+ Committee for Qeneral BEducation Convocation,

Winter Quarter.
. h. Debate tean-Fall Quarter.




Subject Ho. 14

Residence: Fi Beta Fhi Eajor: Poods and Hutrition
Scholastie record:

Bntrance test: B 10

HaSaliaPahas 2 436

Qﬁ:r}.lege Q*FQ&Q? 2%&3.
Medical: negative; very lemmature as freshman,
Activities:
Freshman:
Hember of Bomb staff; Health Counell; W.A.Ade and
Goffee Forums.
Sophomore: {out of school Fall Quarter)
a. Publications-reporter, Daily Student; advertising
and editorial staff of Homemaker and Green Gander.
Vice president of Journalism Club.
be Veishea-publicity committee; chalrman of publieity
for "Stars Over Veishea"; Foods and Futrition Cpen
House; Technical é’a&ma}im Open House., -
Cu ?mfwsimml»ﬁmiar representative to Home Beonomics
Council.
d. ¥WelhsheoTennis and eﬂtiﬁg Clubs.
es Sorority asctivities~Campus Varieties; Velshea Vodvil.
Juniors: : '

a2+ Publiecations-Student, Homemaker, Green Gander, Bomb
- editorisl staffs. Vice president Technical Journalism
Club.

be Professionsl-Home Beonowics Qouncil.
¢. Pep Club-president and Executlive Council.
ds Coffee Porume—gctive participant.
€. Sorority-suthor and director of skit for Campus

-~ Varieties. N

Subject ¥o. 19

Residence: Alpha Delta Pi ¥ajor: Industrial Science
: {geology) and Economics

Scholastie record:

Bntrance test: B9

B&SQQQP ehnt B*W

College QePsdaz 1.966 not promoted w Senior College,

fourth yesr in residence

Hedical: negative; appendleitis, 12-17
Activities: HNo speeial participsztion.
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Subject No. 20

Residence: Chi Omegs Hajor: Textiles snd Clothing
Scholastic record: _
Entrance test: & 10
H*&.Q&P shwl 3;?&
ﬂﬁllege. Ql? ket 2-‘&
Hedical: pneuwmonia & yr.; influenza 8 yr.; operation om ethnoid
sinug, 6 yr.; mastold 7 yr.; college, negutive,
Activities:
Freshmans
Band and orchestra.
Sophonmore:
Band and orchestrs.
Work in 1@&&1 store on Saturdays.
dJunior; ‘
fork in store on average of 10-18 hours s week.
Senlor:
Band snd pep club,

Subject Ho. 27

Residence: Dorsitory . ¥ajor: Home Neonomics
: ' Education
Scholastic record:
Entrance btesi: a7
HeBsGuPaulet 2*9&
%ﬁag& BaP sl 2.62
Bedical: negative.
Activity: Left school to marry at end of junior year.

Sﬁbﬁ&ﬁt ¥o. 41

Residence: Coopsrative Dormitory ¥sjor: Home Economics
, - Hdueation
Secholastic record:
Batrance test: cé
E’gﬂﬁ&#gti 3"{92
College QuP.her 2,423
Hedical: negative. February,1939,acute upper raﬁg;iratory infaeﬁatx
and left cervical adenitis.
Activities:
Freshman: _
#e YHork-NYA, 30 hours a month; Cooperative Dormitory
seven hours a week.
by Y.M.Co.ho-Member Devotion Commitice.
¢+ Church-ChoirjSunday School class officier; Seelal
Committee of church.
d. Dormitery-Proctor; Sor-Dor sing; V¥elshea Open House
Committee; Veishea Vodvil,
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Sophomore:
a. Work-by the house; cooperative dormitory seven
hours a wesk.
be Professional-lomemaker Congress Committee; Cherry
- pile production for Velshes.
¢+ Churche-cholr; chalrman of foods committee for all
parties and m%tings; menber of Wesley Players
and Kappa Phi.
d« Dormitory-Variety akﬂ.t, Veishea float; aemit‘bae
for ﬁaw&tary Tea.
Junior:
8+« ¥ork-as above.
be Professional+two commitiees of Home Economies
Education Clubs ,
¢« Church-choir, president of Wesley Flayers; member
Kappe Phi.
de Dormitory-chalirman of Devotionsj proctor; Sor-Dor
Singy Yarlety Skit.
e. Glee Club-FWomen's Chorus,

Subject Fo 42

Residence: Dormitory ¥ajor: Science {botany)
Scholastic record:

Entrance test: c7

HeSeliaP et 3;?&

Gollege QuP.A.r  1.729 not promoted to Senior College
Hedical: pneumonia, 4 yr.; strept. throat, scphomore year;
several bronehial colds, jJunlor year.
Activities:
Preshmans
a. Professional-Science Women's Club.
b. Churchecomeitiees; amh&stm s cholr.
¢. Varsity Band.
&nph&mre'
4. Professional~Science Women's Club; Botany Club,
b. Church-Deaconess,Cholir.
¢« Daily Student-reporter.
de Order of Zastern Star.
e .Sarar’i%;y-ﬁzsta Tau Alpha pledge.
Juniors
a. Professional~Science Women's Club; Botany Club;
float committee chalrman for Veishea.
b, Church~Deaconness, choir.
Ca W.A.i.-Bowling Club; Bit and Spur; Cheering Squad.
d. Daily Student-staff
e« Order of Eastern 3Star
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Residence: Delts Delta Delta Hsjor: Dietetics
Scholastic record:
Entrance tesh: B9
E»Stgﬁt?*ﬁmi 3*&»5 '
- College Q.PsAet 2,981 Transfer from Milwaukee State
‘ Teacherts College; four years in residence hers.
Hedlcal: negative

- Activities:

Freshmans

s+ Husie-Band, 2 rehearsals a week; band tour in March,
6 daysy orchestra.

b. Outing Club-Saturday hikes.

: Yaﬁig * éﬂ mw*

ds Danforth Scholarship as substanding freshman Home

- Eeonomlst in America.

e, Summer-Foods Counselor; Y.V.C.A. Playbouse June~July;
Camp, ;&uguat;

Sophomore: :

8« Music-band, 2 or 3 w&;ma&.& per %aﬁc, orchestra,

2 or 3 rehearsals per week; band tour, & days in
Harch; plano lessons, Fall and ¥inter Quarter.

ba Mmiamé Women Students-secretary; delegate to
4.Y.5. Convention in ¥ichigan, four days in April.

ce W,A.d.~elected to Nalads, honorary swimming

. organization.

de ?t?‘watﬁw"‘p@sgﬁr gommitien

e, Professional-proofreader for Homemaker 5taff; cherry
ple commplitiee for Velsheso.

f. Sorority-pledge activities Tri Delts.

2+ Summer-Suemer school in ¥ilwaukee; camp for two
weeks; work iﬂ gfﬁ'ﬁa, one and ﬁﬁe«half rmonths.

Junior:

e YW lelo=choirman weekly radio programs; Y.W.C.A.
eabinet; chairman and toastmistress Geneva Banquet
for Jowa Y.7.Cuhe and Y. ¥,C.d., Palisades ?ark,
Iowa, May; invitations committee, Y,%W, Banguet, Mays
vice president, Pebruary--June,

b é;ﬁ.ﬁ,ugmiar class representative, Sept. to June;

chairman of tea for freshman candidstes, February:
c:haima of Book loan Pund, Septenber, Hay; commlttee

‘ on Point System, March.

¢« Professional-elected to Phi Upsilon Omicron, Xovember;
president Phi Upsilen Omicron, Yay; chalrman of Home
Feonomics Float for Velshea parasde.

d. Fortar Board-president in May.
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&, Music-elected to Sigma Alpha lIota, January.
f. Religious Emphasis Week.Radio chairman; dinner
- committeas
£« Sorority-Yolleyball team, May; Chalrman of
- decorations, Spring formal, May; Sor-Dor Sing;
corresponding secrstary, Harch to June.
he Sumser-flu, one and one-half weeks; camp, 10 days
in August.
Seniors
as Y 9.0, A.~finonce chalrman and vice presideﬁtn
be Professional-president Phi Upsilon Omicron; fruit
- cake committee; Phi Upsilon Omicron
co~chalrman Fllen H. Rlchards Day, December.
e« Hortar board-president; co-chairmsn of Nortar
Board Becognition dinner.
de Nusic-8igma Alpha Jota.
e, Sorority-corresponding secrvetary.
f« FHome Management residence first six weeks Fall
Quarter.

Subject Ho. 46

Residence: Town girl. ¥ajor: Sclence (mathematics,
» minor, zoology and
: ‘ voeational education)

Scholastic recovrd: :

Intrance taeshs ce

H. 3«%3&?*%4 : 34;53

College (uPJA.: 2.475
ﬁﬁﬁisaiz scarlet fever; chronic nephritis; March, 1939,

- influenzs one ﬁ@ﬁko

Activitiess

Yorked half ti@a in a bank throughout sehe¢1~

- Subject ¥o. 47

Residence: Dormitory = © MHajor: DMetetics and Home
: Eeconomics Bducation
Seholastic record: : :
Entrence Lest: B3
HeSeldePe A3 2296
ﬁallege Q{a? At < .m '
Medical: diphtheria 4 yr.; negative exngpt fatigne;
Astivitiasz
a. Work-at least three h@ﬂrs daily throughout entire
four years for board. Freshman year, half time NYA.
Summers-strenuous work entire summers as waltress.
bs Hargaret Hall fire-sophomore year, lost entire
possessions.
¢. Beginning junior year attended Home Eeonomies Clubse,
League of Women Voters, Health Council; Y.W.C.a.
interest group.
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Subject No. 48

Residence: Dormitory Hajor: Home Economics
Edncation
Bcholastiec record:
Entrance test: cé
Hﬁgb{«z.Poﬁo 3 1‘%

Q@l&ega Q«Pmﬁm% 2*}4&.&
Bedical: scarlet fever, 4 yr.; negative
Activities: No speclal sctivities.

Subject Ho. 54

Residence: Dormitory Major: Experimental Cookery
Seholastic record: '

Entrance test: C 4

HoeS.0.P.A42 Falr

College QuPidas 1:544 not promoted to Senior College

¥edical: negative
Activities: Dropped from sﬁ&mﬂl after §u=m>r year, probably due
to scholastic failure.

Subject No, 55

Residence: Cooperative Dormitory ¥ajor: Household Equipment
8cholastic record:

Entrance test: G 7
BeSeQaPahas 3e42 ;
College QuPeAe: 2.899 Upper 3% freshman and sophomore

class,
¥edical: Scarlet fever, 7 m‘.; small amount albumin,.
Aotivities:
Freshman:
a. Professional~-fome Economics Club Council.
b. W.dsde-hArchery Club, Cuting Club, Hockey Club.
¢e Church-Hethodist Sunday School.
Sophomore:
a.+ Professional-Bome Eeonomics Club.
b Y. .W.C.A.-menber.
¢s FHuhshe~intramurals; Archery, Outing and Hockey Clubs.
ds  AV.S.-Independent Councily Campus Sister.
e, Campus 4 H Club.
£+ Church-lethodist Sunday School.
Junior: _ ,
8+« Professional~ Household Equipment Club Council
secrebary; Home Economics (Glub Council; Phi Upsilon
Omicrons Omicron Ru,
b WiheAo=intrammrals; Archery, Cuting and Hockey (Clubsj
intramural board; Women's "I" fraternity.
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Ce AH.Se~Independent Council; Campus Sister;
Freshman Days lLeader.

e. Alternate for 1939 Danforth Fellowship.

fo Y. 0.Cake

s Campus 4 H Club.

h. Church-Methodist Sundsy School.

Senior: ,
as Professional-¥ome fconomics Club Council; House-
hold Equipment Club Council, president; Phi

Upsilon Omieron; Omicron Fu.
be Welsdo-Intramurals; Women's "I Praternity.
¢. Dormitory-council; Joint Soecial Council.
d. Veishea-Campus 4H Club; Y. %W.C.A.
e, Methodist Sunday School.

Subject Ho. 58

Residencer Alpha Delta Pi Hajor: Dietetics
~ Scholastie record:
Entrance test: s
ﬂas&v.{%«pnﬁa 1 Sf&g

College QF.A.2 1.925
Medical: Diabetes mellitus since 12 yrs.
Activities: :

Freshman:
a« Health Councilemember,
bs Velshea-member.
Ce YoHoCoAa-momber,
de HNewman Club-member,
e. Coffee Forum-atiended.

Sophomore:
a. Health Council.
be. Campus Sister,
c. Y. W.C.A.~Religious committee,
d. Newman Club,

Junior:
a. Canmpus Sister
b. Velshea~sub-chalrman of Home Economics Open House

tours. .

Ce Y.W.Co.h.-charge of booth for bazaar.
d. HNewman Club.,
e, Home Economics Club-membership committee.
f+ Sorority-secretary.

Senior:
a. Campus Sister; Freshman Days student leader.
b. Newman Club.
¢. Sorority, alumna chairman.
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Subject No. 60

Residence: Delta Delts Delta ' Major: Applied Art
Scholastie record: V

Entrance test: g5

Ri:‘;}n &cPag:s ) 2;8&

3@113@8 QP shel 2 » 3‘65 A
¥edical: negative exeept sinus.
Activities:
Freshman:
8s Ya ﬁa{:»f&t
bs Publications-Iowa Homemsker, Dally Student reporter,
¢. Home Economics Club.
d. Health Counecil.
€. Samrihyugladga duties,
Sophomore: ‘
8. ‘qu%o{;tﬁt <08
’ o mh» _
b, Publications-Iowa Homemaker committee, Fall and
Winter; circulation menager, Winter and 8pring,
Bomb, feature edltor, Ootober,
¢. Sorority-Pan Hellenic Councilj Sor-Dor Sing,
treasurer,
de Wehoh.-Archery Club,archery tournament.
e. HReligious Emphasis Week committee, :
f. Summer-counselor in camp ten weeks; Art Institute,
~ Chicago, three weeks.
Junior: g

8. Y.W.C.A.~Cabinet; ﬁrafts interest group, Fall and

 Winterj president, Spring Quarter.

b, Publieatlons-lowa Homemaker.

€. Sorority-Sor-Dor Sing, Febrnary; Pan Helleniec
Dance Committee, Janusry; corresponding secretary
for sorority, Februsry.

d. Veishea Central committee, program chalrman.

e. dJunior Prom committee, December.

fo AsWoley J&ﬁﬂ%f“ya :

g« ¥W,A.A.~Bowling Club, Fall and ¥inter; %mhsry
‘tournament, first place, October.

rman of faeulty finance drive, October
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Subject No. 61

Residenge: Dormitory ¥ajor: Experimental {ookery
Scholastic record:
Entrance test: = 4 10
H,.8.0.P A0t 3.79
Gollege Q.P.A.: 3,596 Upper 3% of class throughout school.
Hedical: negative. ,
Activities:
Preshmans
a. Weh.A.-intramural baseball, volleyball.
b, Church-szecretary, League of Evangellcal Students.
Sophomore:
a. W.A, A‘~intramura}$, h&&eball, volleyball, basket-
ﬁ&llﬁ
Juniors
a, W.A«A.~inbtramurals, veolleyball, baseball.
b. Church-secretary, League of Evangelical Students;
Interchurch Council.
Cao Y.ﬁ«ﬁné‘—%ﬁibﬁ?ship drive.
d. Dormitory-Freshman sponsor.
e, Health Council~representetive Irom dormitory.
f. Veishea~chalrman of Foods and Nutrition Open House,
2. Professional-elected to Phl Upsilon Omlcron,
December; Omicron Bu, March.
h. Nortar Beard, Hay.
i. Denforth Fellowship, summer.
J. NYA work, six haurs garéwa@k¢
Senlor: '
a. WehsAo~intramurals, volleyball.
b, Y.9¥.C.h.~finance drive in charge of dormitories,
¢. Professional-program chairman, Foods and Nutrition
Club; chairman Phi Upsilon fruit cake projech;
vice president ﬁmiernm,gu, chairman, Omicron MNu
- Honors Tea.,
d. Mortar Board treasurer.
€, Election to Phi. Kappa Phi.

Subject No. 71

-

Residence: Cooperative Dormitory Major: Household Equipment
Schelastic record:

Entrance test: A 10
Htst{%g?tﬁig 3‘59
College Q.P.A. 3.187 Highest 3% sophomore, janisr class;

entered as a transfer student,
Medical: negative.
Activities: Omicron Wuj; no other special activities.
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Subject No. 72

Resldence: Dormitory Major: Dietetics
Scholastic record:
* Entrance tests: B3
E; Sv@;&?pg* S 2 3‘&
College Q.P.A.: 2,024 transfer from Univerisityof
e Eﬁb‘ﬁqﬁﬁ‘

Medical: negative.
Activities: no reported activities,

Subject Ne. 75

Resgidence: Phl Bsta Pi ¥ajor: Home Economics
Education
Scholastic record:
Entrance test: c7
ﬁo St@m?»&f#: 3;%

College Q.P.A. 2.836
Medical: negative; influenza, Februsry, 1939.
Activities: active on campus. Left at end Fall Quarter,
Jjunior year for mar ri&gu.

Bubject No. 78 =
~Residence: Dormitory Hajor: Institutional
‘ o ‘ : HManagement,
Scholastic record:
Entrance test: D
HeS5,0.Pohar 2.28

Collere G.P 82 L.947 not in sanier college after
- = four years.
Medical: migraine; negative ia callega*
Activities:
a&. Workshop-same activity for four years.
ba Weh.A.~miscellansous sports.

Bubject NHo. 87

Residence: Town and Dormitory Major: Home BEconomics
Education

Scholastic record:

Entrance test: c7

H’Sk@,t?%gl 3 3#25

G%B},laga QePahe lt?ﬁﬁ
Hedical: influena; frequent colds; scute rhinopharyngitis with

cervicael adenitis.
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Activities:
Freshman:
A+ Work-Fall and Winter board and room job, 35
hours 8 week hard work; spring, full time
¥YA, 50 hours a month. - -

b. Church-~cheir; Bpworth League; Philiaﬁ Soclety,

shudent calls, ete.

. Harparet Hall fire; lost all possessions;

moved five times within the year.
Sephomore:

a, Work-Fall Quarter Cocperative Dormitory; Winter
and Spring, sll expense position with full
responsibility of four yeer child; worked
throughout 21l vas&tians‘ halfwtims NYA all
FeEYT.

Juriors # ; &

- Wark—?all, by hour at Enien, poorly fed; Winter,
by hour pius one geod @@al a ray for private
family,

b. 4Earmi§anyz social saere&&ry.

Subject No. 88

Residence: Cooperative DNormitory Hajor: Applied Art
Scholastic record:
Entrance test: ~ B 9
H.S.0.P AL ¢ 3.65
© College Q.P.h.: 2.479 Transfer from Junlor College.
Medicsl:s nepative; interval appan@iuitix, 1/5/38.
hetivities:
Sophomore:
a. Work-Cooperative Dormitory; miscsllanaans typing
for people.
Junior:
&+ Work-Cooperative Dormitory.
be Workshop-poster committee.
. ﬁexmiteryuahairman of Velshea float cemmittesﬂ
Senlor:s
&. Work-Cooperative ﬁarmitaay.

Subject To. 91

Residence: Dormitory ‘ Hajor: Home Economics
v o Education
Scholastiec record:
Entrance test: cs5
H»Sv@q?aﬁ&: 3‘55

College Q.P.A.: 2.555
¥edical: frequent colds,
Activities: Hone throughout four years; engapement announced
Winter Quarter of senior year.
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Subject Ho. 93

Residence: Chi Omegsa ¥ajor: Home Economics
Education
Scholastic record:
Entrance test: I
3;5#%‘?»&&3 2*3?

College QePuhiet 2.265 ‘Transfer from a Junior College.
. Eedical: negative. ,
Activities: Oraduated before information obtained; active

in soreority circles; scholastic worry.

Subject Ho. 95
Residence: Dormltory ' Hajor: Mathematics, later

Entrance test: B 10 Home Eeonomics
nﬁ mQ‘P what 3 38 :

ﬁmeg@ QuPaiiat 2.366
Medical: frequent cold; 11/26/37, severe nervous tension.
Activities: left naﬁﬁg& during Junior year for marrisge.

Subject No. 101

Residence: {ooperative Dormitery Hajor: Child Development
Scholastic record:

Entrance testy  C 4

}gq 3*&;&&?; et 14%6

gﬁnﬁ'zjﬁ «éi?yﬁtz 3-*5‘%3
Medical: Inflammatory rheumatism at 1l; slight

mursur; negative in college.
hetivity: aﬁ indefinitely by scholarship complittee after
2313. Quarter of jJjunior year.

Subject No. 102
Residence: Dormitory ¥ajor: Dietetics

Scholastie record:
Bnbrance tests cé
ﬁﬁSm%nPt}ia H 3. 5‘;

College WuPalat 277
Hedical: negative; metabolism experiment student in nutrition
department three years.
Aetivities: Fo organized activities. Oraduated and in
dietetic interneship.
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Subject No. 105

Residence: Cooperative Dormitory  Hajor: Imstitutional
¥anagement
Seholastic record:
Bntrance tests D2
g‘-ﬁﬁt%ﬂ?aﬁpi }-‘53
College QuP.A«r  1.955
Medical: Palpable thyroid; negative in college.
Activity: All years~Kappa Phi; work in Cooperative Mtﬂries.
Summers strenuous work caring for sick or both
sessions summer schools

8ubject Ho. 109

Residence: Dormitory ¥ajor: Dietetics
Seholastic record:
- Entrance vest: A lC

College QuP.ke 3.147 Transfer {rom Faldorf College.
Hedical: negative.
setivities: PFairly inactive; elected Omicron Nu, senlor year;
Eargarct Hall fix‘e, sophomore year; E.&«., Fall,
3.939, dietetic ﬁ.m:@rmhipa. _

Sublect Ko. 114

Residence: Doraitory ¥ajor: Dletetics
Scholastic record:
’ . Entrance test: o3

He84QueFPuQet 2.50

College QuoP.hs? 2.021
Medical: pleurisy at 2 yr., negative.
Activitiest Inamctive; member Y.W.C.A. throughout college;
mewber Health Councll; Senior year some practical
experience in dinner preparation,

Residence: Cooperative Dormitory Major: Bhstitutional

Manngenment
Scholastic record: _ ‘
Bntrance test: c &
ﬁi Sr Qﬂ? &ﬁu H 3‘&3

' 3@13.35@ QePoez 1.953
Kedical: negative.



Activities: No particular sctivities; member 4 H Club
throughout college; mwember Kappa Phi
throughout four years; Heglth Council,
Juridors ‘ '
a. Campus Sister, ,
be Work-~Cooperative Dormitory.
Senior:
a« Campus Sister.
b, ¥Kappa Phi-soeial chairman.
¢. Dormitory-cooperabive work; charge of formal tea.

Subject No. 119

Residence: Dormitory ¥ajor: Home Boonomics
- Education

Seholastic record:
Bntrance test: B 9
HoeB.QuPohas 2.65
Hedical: negative.
Activities:
Freshman:
a, Professionsl-Home Heonomies Club.
b. Music~Glee Club; Mixed Chorus.
Co Welsho~intramural baseball.
 Sophomores t
4. Professionals Home Economics Club.
bs Xusic-~3lee {lub; Mixed Chorus.
Ca  Wehehs=Intramural manager for dormitory.
~Juniers
a« Professional-Home Economics Club.
be Music~ Glee Club; ¥ixed Chorus.
Ce HWohohe=lintramurszl manager, .
ds. Dormitory-freshman sponsor; desk work.
Senior:
&. - As in junior year plus Home Management House
residence and student teaching.

Subject lo. 124

Residence : Major: TPFoods and Uuvtrition
and Experimental
Cookery
Scheolastic record:
Bntrance test: B9
K«S’:’ﬁ%q?wéo : 3» 2?
College QePaled 2.525 Transfer from University of
Louisville,
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Hedical: scarlet fever, nine yr.3 influenza, six yr.; January,
1940, influenza, four years.
Activities:
Freshman:

8+« WeAeds~Basketball Club; intramural baseball; basket-
ball; tennis; volleyball; badminton.

b. Work-paprty service at Union.

Sophonore:

s WiAsho~treasurery in charge of i:ﬁrmu*a& sports
for dormitories; tennis.

b. Dance Club-"3tars Over Velshea"; dance pragram.

ce Work-party 361‘?3&‘& at i}aim; office mark 1520
hours a week.

Junior:

as - Wl gﬁc-gmeiémt s Homents "I ?raaemﬁ.ty, intra-
ﬁaral sports.

b, Dance Club-"Stars Over Velshea® dance progras.

tGe Work-l5-20 houres s week in an office..

‘de Dormitory-vicepresident; scholarship committes,

e. Professional-publicity manager, Food and Nutrition
Cl‘ab* ticket mmg&r Foods and ¥ubriiion picnie
and dinner.

f. AJ.S.~councily tea dance tlckel manager. ’

g~ Professional tmzr trips-Iowa City, G%:iaage, Omaha,
ett.

Subject No. 132

Residence: Doraitory ¥ajor: Foods and Nubtrition
' Dietotics
Scholastic record: :
Eatrance test: B2
?'wt@&?zﬁug 2‘18
College Q.P.A.t 2.011
¥edical: influenze at five yesrs; some thyroid mﬁiaau
follewing last observation. ;
Activities:
Freshman-no activity,
Sephomoret
a. Work-fiuter
be Music-~Jlee Club; church choir; sextet.
Junior: 4
8. Work-Pall Quarter room and board job, at least
30 bours a week; Winter catering at Union 18
hours a week.
b. Husic-(lee clubk; church choir; sextet.

and Spring Quarters; 12 weeks work st
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Subject No. 142

Residence: Cooperative Dormitory Major: Home Hconomlcs
- Education
Scholastic record:
Entrance test c7
HeSeQuPahost 53.36

QG}J‘@@ Q»Ptétl ﬂég
Medical: scarlet fever, 12 years; frequent colds;l/29/40,
acute pharyngitis with cervieal adenitia‘

Aetivities:

Freshman:

Bw
e
Cu
de
Su

Hork-Cooperative I«

six weeks; NYA two quarters; odd jobss

Y. H.0 ;%,csaﬁ membership committee,

%ﬁéaé&‘ﬁ?@bﬁ?i

Bome ZEconomies (lub-zember,.

chnrch-@mym e&m&ttw for Presbymriaa Fellzmship.

Sophomores

Hiw

ba

Cu
Ge

Junior:

ae
Ve
Cu

ﬁ;ﬁ

York~fooperative mmmry chairman of %mittea
12 weeks; NYA work itwo quariers; housework three
hours a m&k for one quarter; care for children

cone afternoon a week and one evening every two

weeks for two quarters, :
Y. 5.0ehommembership and nursery school {service)
comuittees; participant in three programs,

Home Hoonomics Club.

Church-Deaconess of Fr%byt@rlan Church, and
officisr of Fellowship.

%‘iar&»ﬁ‘i‘g three quarters; Cooperstive Dormitory.
Home Eeonomics Club-member of Workshop committes,
Church~denconess officler sz:i mﬁ‘ici@r of
fﬁuﬁ?ﬁghi?& .

i}smncil of ﬁs.smm 4 H Club,

Subject ﬂﬁ& 160

Residence: Q(ooperative Dormitory ¥ajors Home Economics
: : Edupation
Scholastic record:
Brtrance tests Ca 5
I%*SthPﬁﬁiQ i%
College QuePadet 2276

¥edical: slightly palpable thyreid; ;memnia nine year;
diptheria six year/. influenzae, 15 yr.; menboux +i+3
negative in college.

Activities:

Left college after Winter Quarter, 3uniar yesr,
regson unknown.
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Hon-Repeats

Por the non-repeat individuals very little personal
information is svailable, However, wherever the individualts
subssquent course is known it has been given.

Residence: Oamma Phi Beta ¥ajor: Home Economics
Scholastic record:

Entrance tesbi: c3

ggﬁw%n};iﬁif 2052

nggﬁ DePaloat 3..“55{33
Subsequent course: left school; working at home.

© Subjeet No. 22

Residence: Dormitory Bajor: Applied Art
Schelastic record: '

Entrance test: c7

FeballePoAut ' £.00

g@ll@g& & Pehet 2 *??&
Subsequent course: unknown.

Residence: Doprmitory Hajor: Home Economics

Sgholastic record:
Entrance test: B8
gc&e@,?t&i% 24?? .

College QuPelet l1.81
Subsequent course: unknown, left school after one week in
second quarter because dissatisfied.

Residence: Kappa Delta Major: Home Economics
Scholastic record:

Entrance test: g5

HoSulaPullet 3:5@

Gﬁﬁagﬁ Q&? shat 2.00 .
Subsequent course: Lranseript sent to Iowa State Teacher's
College after one year.
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Subject No. 31

Residence: Xappa Delta Hajor: Child Development
Seholastic record:

Entrance test: B8

Hi8:QuPallns gg%

College Q.P.d.s  RWAT7

Subsequent course; left after two years for marriage to
former high school teacher.

Subject Ho. 32

Residence: 3Sigma Kappa ¥ajor: Home Kconomlics
Seholastic record:
Entrance tests cé

College QuPahe: 1.80
Subsequent course: after one quarter transcript sent to
Florida, D.C. College for Women.

Subject Fo. 35

Residence: Dormitory ¥ajor: Industirial Science
: ¥athemstics
Seholastic records
Entrance test: ¢ 8
Eé??} t@ﬁ?ﬁ&_q# k 3&&8

Subsequent course: after one year transeript sent te Jowa
State University. .

Subjeet No. 36

Residence: Phl Beta P o Hajor: Institution
Hanagement
Scholastic record:
Entrance test: &7
ﬁa&a%q?gﬁ;? 3035

College QePuhet 215 '
Subsequent courses still in residence, unable to contact.

Subject Nos 37

Residence: Dormitory ¥ajor: Institution
: o Yanagement
Scholastic record:
Entrance btest: C 4

College QuP.d.t l.812
Subsequent course: dropped oul school; returned Winter, 1940.



SubjJect Hos 51
Residence: Dormitory Hajor: Home Heonomics

Scholastic record:
Ertrance test: 21l
H.ﬁ.QsﬁFgﬁ% : 3»*?3

College QPsist 1.22 ‘
Subseguent course: dJdropped afler one year: opened dance
studio in Ames. - ‘ ‘

Residence: Dormitory Major: Home Fconomics
Beholastic record: '
Entrance test: . B®9
E»SQ%&?:&? : ) 3t3§
College G.Ph.: Bl
BHubsequent course: dropped after one year to take a Civil
Service Appeintment; returned to :-mhael two years later
{Fall, 1939).

Subject No. 56

Residences Dormitory ¥ajor: Dietetics
Scholsstic record:

Entrance test: c7

HeSeQuPullet 326

College Q.Fehat 224

Subsequent course: left during fifth quarter to assume a
position; nature of position unknown; maybe a student -
nurse,

Subject Eﬁw 57

Residence: Dormitory Major: Distetics
Scholastic records ' -

Entrance test: c7

gﬁﬁ&@ﬁ’?#ﬁ*% 3&%

- Subsequent course: married after two years; employed in
office on campuss .

Subject ﬁ‘m» 63

Hesidence: Dornmitory ¥ajor:t Child Development
Scholastic records

Entrance test: (+3F 8

HoB.04PuBat 322

College .P.hes 1,754
Subseguent course: left after four quari;ara; transcript send .
to St, Mary's School »f Nursing am% Kahlor School of

Hursing.



Subject Wo. 73

Residence: Dormitery Kajor: Qeneral Science
Scholastic record: :
Ertrance test: ¢ 7
ﬁ&SQ{%‘ng‘#Q 3;32

Subsequent course: left after one year; wanted Liberal Arts:
transcript sent to Undversity of Jows.

Subject Ho. 74

Residence: DUDormitory - ¥alor: Home Economics
Scholastic record:

Entrance test: 389

ﬂcﬁf@p?t&-iﬁ 3!?&

Ca},l&ge Qg?aﬁa 2*%

Subsequent course: entered Iowa Eethmiist Hﬁspiha}. School
of Nursing £ter one year.

Subject ¥o. 76

Besiéeﬁeéz Dorwitory o  Eajor: Home Economics

Scholastic record:
E&tran@ﬁ tests D3

Q{}llege Va?aﬁa §*§3
Subseguent course: scholastic fallure in one year; rsported
transf%rmd to Grinnell College.

Sﬁhj aset Ho. ?9

Besidence: Dormitory . ¥ajor: Industrisl Sclencs
Seholastic record: : - {bacteriology)
Entrance test:
ﬂss u{%&?i Aak

~ Subsequent course: m&rrieﬁ an Lﬁ'ﬁ - gmémta after one year.
Subject No. 21

Residence: Dormitory _ ¥ajor: Home Economies
. Entrance test: ’ﬁ :_3 S

College Q.Pehas Léﬁ
Subsequent course: left after one year to marry hometown
boy; two years later has son.




Residence: Dornitory ¥ajor: Industrial Seience
Seholastic record:

Entrance test: c7

HeS n’%ﬁagﬁ.h 3 2432

- “ubsequent course: after itwo years Lranscript sent to
University of Hinnesota School of Nursing.

Subject Wo. 84

Residence: Dormitory ~ Major: Home Economics
Seholastie records o
© Entrance test: ce
HaSalQePolaz 2.65

College Q.P.As 1.79
Subseguent coubse: unknown

Subject No. 85

© Besidence: Dor

Scholastic rmrﬁ: ‘
Entrance test: g 6
Huwi t’? e 3:&%
College QuPahes 2447

Subsequent course: after Cive quarters tmscrizﬁ; sent to
University of*Wisconsin.

Hajor: Foods and Fubtrition

Subject No. 86

Residence: Dormitory "Hajor: Home Hconomics
Scholastic record: f '
Entrance test Z% ,1
E&llegﬁ Qﬂ?wﬁ;% i*?ﬁ
Subsequent course: left after one yaar for marriage to former
Iowa State graduate student, «

Subject No. 111

Residence: Dormitory Hajor: Dietetics
Scholastic records 5

Entrance hests € &

%%nﬁa%ﬁ?t%é% . 2,9‘?

ﬁ@ll’&gﬁ Q@*F«m.é:vi 20&3-
. Subsecuent courss: unknovm.
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Subject Ko. 121

Residences Dormitory ¥ajor: Home Foonomios
8eholastiec records *

Enbrance tests g5

H;ﬁp@n?kﬁti« . 2;5?

College QuPadet 2434

Subsequent courset according to subject, came for one year
to meet a sultable man; left intending to marry.

Subjeat Fo. 133

Resldencer QGamma FPhi Beta Majors Dietetlcs
Seholastic record:

Entrance test: B8

HeBegaPeAes 3.96

| Colleze ePulet 3413
Subsequent course: uniknown.

Subject No. 138

Residence: Dormitory Eajor: Home Economics
Scholastic record: . '
Entrance test: bl
HeSeQuPehut 3.7%

. College Q.Puhet 1,830

 Subsequent courses after one year took stenographic
poaition on campus; later transferred to similar position
at University of Illinols.
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