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Abstract:

This experiment was set up to test the hypothesis that it is possible for a healthy, overweight young
woman with a good nutrition education to lose weight and maintain good health on an ordinary diet
without the aid of special foods, dietary supplements or appetite depressants.

Three different determinations were made during the course of the experiment on the serum cholesterol
level and the basal metabolic rate of each individual to determine if this sort of diet regime would have
any effect on these values.

Ten obese freshman women, varying from 14 to 54 pounds overweight, volunteered to give their time
for the experiment. The volunteers attended a weekly class in Nutrition for Weight Reduction and then
proceeded to apply the knowledge they had gained to the selection of food that was available to them
on the dormitory menu.

During the three months when the special nutrition class was in session, the ten girls had an average
weight loss of 6.25 pounds per person. A control group of 158 girls who lived in the same dormitory
and were served the same menu as the experimental group, but who did not attend the special nutrition
class, had an average weight gain of 2.3 pounds per person during the same period of time.

During the second three-month period of the experiment, the experimental group did not attend the
special nutrition class and were on their own in their attempt to lose weight. During this period, the
group was able to maintain the weight loss that they had previously achieved. The total average weight
loss for the six-month period was 6.3 pounds per person.

The conclusion was drawn that, while it is possible for an obese young woman to lose weight under
these circumstances, a three-month period of instruction is not sufficient to bring about enough change
in faulty dietary habits to enable all the girls to continue losing excess weight at a regular rate.

A statistical analysis of the periodic serum cholesterol determinations and the basal metabolic rate
determinations show that this sort of diet regime has no statistically significant effect on these
biochemical aspects.
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ABSTRACT

This experiment was set up to test the hypothesis that it is
possible for a healthy, overwelght young woman with a goed nutrition
education to lose weight and maintain good health on an ordinary diet
without the ald of specjal foods, dietary supplements or appetlte '
depressants.

Three different determinatiens were made during the course of the
experiment on the serum cholesterol level and the bagal metabolie rate
of each individual to determine if this sort of diet regime would have
any effect on these values.

Ten obese freshman women, varying from 1 to 54 pounds overweight,
volunteered to give their time for the experiment. The volunmteers.
attended a weekly class in Nutrition for Weight Reduction and then pro-

. ceeded to apply the knowledge they had gained to the selection of food
that was available to them on the dermitery menu.

During the three months when the special nubrition elass was in
se851on, the ten girls had an average weight loss of 6.25 pounds per
person, A contrel group of 158 girls who lived in the same dermitory and
were served the same menu as the experimental group, but whoe did not
attend the special nutrition class, had an average weight gain of 2.3 .
pounds per person during the same period of time.

During the second three-month period of the experiment, the experi-
mental group did not attend the special nutrition eclass and were on their
own in their attempt to lese weight. During this period, the group was
able to maintain the weight loss that they had previously achieved. The
total average weight loss for the six-month period was 6.3 pounds per
person.

The conclusion was drawn that, while it is possible for an cbese
'young woman to lose weight under these circumstances, a three-month
period of instruetion is not gufficient to bring about enough changs in
faulty dietary habits to enable all the girls to continue losing excess
weight at a regular rate.

A statistical analysis of the periedic serum cholesterel determina-~
tions and. the basal metabolic rate determinations show that this sort of
diet regime has no statlstlcally significant effect on these biochemical

aspects.
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INTRODUCTION AND KEVIEW OF LITERATURE
Cbnsiderable interest has been shown in the problem of controlling

obesity and a great deal of experimentation has been directed towar@
the solution of this problem. However, in spite of this prolific
experimentation and the many different methods and diets fop weight
réduction which have been proposed and tried, much mf tﬁe work has been
consideref unsuccessful when subjected to the long-range view. That is,
most obese people who diet and lose weight, by whatever system, éain all

or a large portion of the weight baeck in time. Tt is quite likely that

. reducing diets would be more suceessful ahd»much.mOre'emnsistent in

theory if more exact information were available regarding the bio-,

chemical and psychological effects of obesity and dieting upon the

Aindividual. However, théories concerning the physiological effects of

obesity and dieting continue to be widely diverse and sometimes con-
flicting. Upon one point, however, scientists'are.generally in
agreement: obesity is not desirable and should be either avoided or

correeted.

Health Tmplications of Obesity
Before txqgting obesity,'it is necessary to establish the point at
which it beginé. A person is considered obese who is 15 percent or
more over "ideal" weight. In an adaptation of Baldwin, Wood, Symond.

and Strecher's tableszp{epared by Justin, Rust and Vail (17), age,
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weight for the individusal., If obesity is measured in this way as
_ percent over the "ideal" weight without regard for the actual percentage
of active tlssue present, this measurement cem only be an approximate
one, For more exact experimentation with the obese, Keys (18) proposes
the use of skin fold meeSurements or the determimation of body density
by water displacement. This method, while scientifieally sound, is not
easily used by the unprained'worker and the ‘height, weight, sex, age
end bedy build tables remain the Eest,instrument for determining the
"ideal" weight and the degree of overweight. -

Admonitions to maintain or achieve "ideal" weight come from many
'querterso Dr, James M. Hundley (13) in a report to the iowa State
College Colloqﬁiumlon Obesity cites from life insﬁrance statistics
that one-fifth of the adults over thirty years of age are sufficiently
overweight to affect their health. He also cites work done;by Downes
who not enly found more heart disease, hypertensive vascular disease
‘and gall biadder disturbances in overweight individuals, but also
foupd that the incidence of chronic illness in the obese was nearly
twice that found in the npnwdbese subjects of his experiment, Dr,
Hundley conecludes tﬁat, "Whatever the causal relationship between
obesity and associated diseases, reduction:of body weight carries with
it a distinct health advantage in adult groups or populations which
normally contain a definite proportion of overweighis."

In a study of Metropolitan Life insurees, Armstrong et al. (2)

treat obesity with a definite eausal slant. They found that the
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aggregate morfality rate among both male and female‘dbese was one and a
half times the expected rate. They concluded that, "Overweight
shorteﬁs life, is an etiological factor in several prinéipal diseases

and hastens their downward course.”

Serum Cholesterol and Its Relation
to Weight Changes and Diet

Cholesterol and its eoncentrétion in ‘the blood haé been the
subject of much research (36, 48), especially since there is a possi-
bility of using such data for diagnostic purpeses (10). Information
- regarding the factors that influence the serum cholesterol level is of
importance. Diet, fluctuating welght, and possibly even obesity iﬁéélf
are among these influencing factors,

Keys (El)lstates that on a mederate reducing diet producing a
gradual we;éht loss. the body draws upon the stored fat and there is a
temporary rise in tﬁe serum chelesterol level; which tends to ‘drop
again as the body adjusts to the festricted calorie intaﬁe° Experi=
menting with men on semi-gtarvation diets, he found that during drastie
calorie restriction tﬁe serum cholesterol level dropped coﬁsidergbly
below the pre-starvation level for the individual. Keys (20)‘also
states that in abortive dieting, where the individual.eats very few
célories,loses weight and then gvereats and gains rapidly, the serum

cholesterol level did rise to 31 percent above the pre-diet econtrol

leveié'for the individual.
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There are differences of opinion‘regarding-the:effect of various
Toods in the diet upon the econeentration 8f cholesterol in the blood
serum. Mayer et al. (27) report that Messinger and his associates ~
have claimed that an increased dietary cholesterol level does bring
about an increased plasma concentration of this substanee. Mayer him~
self did not find tﬁis to be so. His findings agree with thogé of
Urbaech et al. (49) and Curran (6) who found that dietary cholesteyol
had no effeet on the serum cholesterol, but that the amount of total-
dietary fat showed a direct relationship to the -serum dholestérol level.
These same investigators also found that the more highly saﬁurated
animal fats‘ﬁrought about a greater rise in the serum cholesterol than
did the iess saturated vegetable fats., It has been reported'(35) that: -
‘gome of the more highly uﬁsaturated fats, like sunflower seed oil and
pilchard oil, can actually bring abouf 8 definite drop in the cholesterol
level of the blood. Stére (1) cites references which indicate that
groups of people who habitually eat very\little fat throunghout their
lives have very low serum cholesterol levels aceordigg to accepted
standards; Stare also draws attention jo é Department of Agriculture
survéy of the American diet in which it was reported that the percentagg
of total caloriés.derived from fat im our diet has increased from 36
percent bo 43 percent in the last twenty years. . If we asséciate our
national trend toward inereasing numbers of cobese (13) with the trend
toward increased fat consumption, we might expect t@ifind some

relationship between obesity and elevated serum cholesterol.
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Although theoretically the serum cholesterol level of the Blood
spould have value in diagﬁosis and prognosis of‘some diseases, actually
.data obtained from experiments are difficult to evaluate. Thomas (48)
proposes a formuls (1.8 x age“i_;60) for predieting the serum cholesterol
in the blood but Sperry tL0Jrrepbrts that the variation of the choles-
terol level between individuais is so great that any "normal" values are
without meaning when referring to the individwal. The value which Would
appear "nmormal" for oné "healthy" individual would not be "nermal" for
a.nother; Peeler et al, (32), working with 72 men, found that the con-
centration of cholesterol im the serum of "no " healthy humans varied
over a wider range than did most other componeﬁts of the bloed. Keys
(19) found that patients with recognized atherosclerosis showed such a
wide range in serum cholesterol levels that they overlapped those in the
"normal” healthy range to a consi&erabie degree. Moore et al. (28)
found a wide range in the serum choléstérol levels of women whether
they were on a reducing diet or aeting as_coﬁtrols on 2 maiﬁﬁenance
diet,

Gbntrasteq to the wide range in serum cholesterol levels betwgen'
individuals, Sperry (40) found that the cholesterol level of the
healthy individual himself varigd very little over a peried of time.
'The‘maximum deviationlfrom the individual mesn for 17 of the 25
"héalthy" subjects of his experiment was 6.2. percent, The other 8
subjects had a méximum deviation of 12.3 percent from the mean fér the

individual,
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Sinee there is much evidence to.verify the existence of.g wide
variation in the serum cholesterol levels between individuals, it
appears that in diagnosis the actual value for prediction of serum
cholesterol, if any, will be a53001ated with the variation in the indi-
vidual rather than with the variation from a norm based on velues -

derived from large groups of people.

The Bagal Metabolic Rate and Its Relation
to Serum Cholesterol and Weight Loss

In an experiment dealing with the treatment of hypothyreldlsm, é
British seientist (36) found that the serum chelesterol level gave an
approximate indication ef thygpid activity although it was liable te
unaceountable fluctuations. This report seemed to indicaté that the
basal metabolic rate as a measure of thyroid activity is inversely
related to the amount of cholesterol circulating in the blood.

Howevér, Peeler et al. (32) found that in “normal".héalthy
individuals there was no relationship between fhe sérum cholesterol
level and the basa;'metabolic rate. This agrees Wiﬁh fhe fiﬁdings of
Swenson et al. (46) in their work with 184 women ramging in age from
18 to 92 years. _

During weight loss, a relationship was noted between the basal meta-
boliec rate gnd the serum cholesterol level by Ybung et al,.(54)'in an
experimenﬁ with overweight women on a teﬁ~week m@derate“redueing diet
of i&oo calories per day. There was a-drop.in the Bo M. R. and a rise

in the serum cholesterol level compared to those levels determined at
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thg beginning of thé experiment. In the Michigan State Gollege
experimenf (29) with overweight éollege women on various reducing
diets, there was a. decrease in the B. M. R. when calories were reduced
below ﬁhe custemary intake. Serum cholesterol data were not reported
for this experiment. - During drastic calorie restriction and weight
loss as reported in the Minnesota starvation studies with men (5),
the mean B. M..Rq of the group dropped to =39.9 pereent and the serum
cholesterol concentration dropped below the pre«starvation levels for
the individual.

Keys (21) proposes that the decrease‘in the metabolic rate during
weight loss in adults is a physical adaptation to the reduced calorie
intake. The drop is associated with weight loss in the individual
while the "normal" B. M. R. is associated with ealorie equilibrium

even in underweight people.

The Control of Obesity through
Nutrition Edueation ’

" There is evidence that the level of knowledge of good mwtritien in
the general populace leaves much to be desired. Jolliffe (16) believes
that the reason ﬁany.dieters are unsuccessful in i@sing weight is that
they have never learned the "whys" of dieting and have never developed
proper eating habits so that tﬁey could maintain "ideal weight once
they achieve. it. Simmons (39), iﬁ his report on the Herriek Memorial
Hospital research with approximately ﬁ5® obeée men and women, states

that in spite of the patients' leng concern with weight control and
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their statements that they knew all about good diets, most wefe
completely ignorant of good dietary practices. This agrees with the
observations of Young et al. (52, 53) who surveyed rural families to
detefmine the extent of the homemaker's knewlgdge of good-nufritiony

The layman's general lack of knowledge regerding goed.nutrition
p?actices has made him a %ictim of the faddist and. the pseudoscientist
who beseech hiﬁ to try different and unusual approaches'té dieting
(3, 37). Contrasted to the unique approach of the faddist's "magic”,
the realistic approa&h of gutritional adequacy built around everyday
foods (23, 24) seetis unremantic by comparisoﬁ. |

It is easy to see the relationship between overnutrition and

overwéight but the relationship between overweight and undernutrition
is not so obvious. Swanson et al. (47) state that nutritional
inadeguaecy can actually offset the reducing value of & ;ow calorie
diet and predispose a person to the éécumulation of fat, Johmson (1) '
' and Fppright et al. (9), both working with children, associated a weight
gain in excess with a poér or inadequate diet. Stearns (42) states
that obesity goees with malnutritién more fhan with overnutrition. In
order that the general public may be apprised of facts such as these,
1t is obvious that a great deal more must be done in nutritien education.

' There have been various organized group appreoaches to weight
redgd%ion based on careful planning and research (22, 25; 30, 39, bk,
45)., A few have had good immediate resﬁlts with nc'follow;up reported.

In general, theugh, if success. is measured in terms of maintained weight

loss, the results havé been discouraging. Jolliffe (15) says that




- 13 -
90 percent of those'who'reduce'gain their weight back sooner eor later.
The fact tpat_about 96 percent of the égproximateiy‘hSO who .entered the
He?rick Memorial Hospital experiment (39) ﬁad dieted‘before_entering
and ﬁe;e still obese would seem to indicate that suceess is not
characteyist;c of the dieting individual.

It is the author's belief that laeck of’éuffieient nutrition

educatiqp_which would influence, dietary habits is responsible for a

large number of the failures to maintain weight loss after dieting.
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PURPOSE _

Concern has been expressed on the Montana State College Campus,
as it hgg on meny campuses, regarding the _number of" obese young women
who register .for‘ college classes. ‘Efforts have bee.n';nade by interested
f"z?,cul’c.:[-'mgpre'ljg tc_> assist these overweight young women to lose Weigirlt
fb_qt s d.l;e to lack of time and an organized approéch, little has been
accomplished on an individual basis.

Since it was not .‘pélsﬂsib]:e} ‘to include a weight rgduc'pién_ class as
pq,rt of the regu.f!.ar cqllege cu:_r'x_'iculu;q i'l: é,ppea;'ed* 'l;ha"l; an oréani‘zed
volun’peer group project might:possibly:‘?e the“ans'we.r t‘o ’che;‘ problem,
For such a project to fit into _campus life, it was necessary that the
d‘ie’cing“ _J_a_'e_.fg:_tme be adap‘bed to dormitory l;i.v;i::qg and that any special
elass ins’cruction be a_:b'b_enq.ed on a .volun’ca;'y basis za,né_T held in the
evenn".ng‘z’a..f'_ﬁe:_r' ‘the regular coJ.lege .e_lass hours. This_ reported weight
;jeduc’q:f.pn' e:_q;erimen‘b was planned and orgahized to fulfull these
requiremen"cs.. ! ) . .

E['l;e_ygu:c"ppse of this ‘experiment is twofold: .i.’irs‘;.t",' to test the
hypo’che'sig that it is possible for a healthy, .ovgwe:;ght".ygung womaz
with a _good -‘i;gtri‘g;i.ér'l gduc_:ation to lc_>se lweigpt and msimbain gooeft’heal'bh
o'n_.z.a,n girdinaby@.?et Vi’chou;_t the.afn}q_.of special foods, dietary supple:
mei:’fc_sdc_j_'xj appetite deprgssap’!:s 5 second, to record 'bhg effect, if any, of
thi_s sort of_'d_ie’c, reg;me. upon ’ghe*blqod. serum chqle'stex_'ol level and

the basal metabolic rate of the individual.
)
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PROCEDURE

] $eleetion of the Egperimgntal Groqp
o V@lun@gg; sgbjegts for‘the_egperimgnt-on welight control were
q@tg}ng@ dg;;ggqthgugqllgge.entrgnge physical examination for freshman
o women at Montana State College in the fall_of_l95§, ‘During the examina-
t@on_ﬁheﬂguﬁhor‘acﬁggugs th§_physig;gn"s_rgceptionist:and‘cheeked the
mé@iqal record of every girl who was 15 percent or more over "ideal"
weight §_1.7W).° . If, in the opinion of the physicianm, the” girl actually
d%g Qﬁyeugphg?esity;g?o@leminhe explained the yeight control program to
her and suggested that she might' like to take part.
~... Th order that there might be a degree of uniformity in the living
qgn@%ﬁ%ggslgmoggdtpg_gggberg of,@he.gxpgrimental group, final agceptange
of volunteers wes limited to freshmsn women Who eve to board snd room
in the;woﬁggfgvdo%miﬁory on thevcol}ggg campus ,»
) .Asda“@ethod of screening out thgge who might,@ave severe emotional
préb;ems ggsogiﬁ?eqiwith-their obesity, thé Minngsota‘Mﬂltiphasic
Pérsdnaliﬁy Ipvgntory (12) and thg Edwards PersQnal Preference Schedule
(8) were admi#istereq Vith ‘the gssigtance of - a psychologist on the
collgge gtafﬁ. .The contrgl‘group for these two tests included every
fifth‘ﬁQOEmg;"mw?ight freshman girl who went through the entrance

physical examination line.

The Program for Nutrition
Education for Weight Reduction'

In order to betber understand the particular circumstances connected
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With4eaqh_of thg'volgnteers"Weighp'gain, a case histo:y was filled out
by theugqthgr for each girl in a private ;nte?viev_befqre the nutrition
claggqggquéigﬁipg ;gg;mg pega?: m?qtgliminatg ndsunderstanding‘and mis;
intergrg?qt}qq_}p aqswer;pg gpegtions, éhe author asked the questions
from angrgzé%gpped;list_gnd then filled in the responses herself.

_The teaching program, ﬁNyt?itiqn_forhwgight Control," was planned
,gpd'qqt%;ngd as a Qaytuqflgn aqutmeﬂgqgtion methpds course in ‘the
gummerlgf }g§6:_'This gqgrselgut;inelwas used im the tenlweek nubrition
c;gss f?fmt@? §§p§ri@§gt§} group. Thgugeneya; procedures for this class
W?rgnﬁasggnop work.ngg iq.g?oyp therapy experiqents for welight reduction
at the Herrick Memorial Hospital (39,43,50), the Boston Pilot Study (22)
and the ?gypel%w§tu§yv(5;):“ Special teaching_techniques.used wére
derived from Dg}gwﬁzz, Radke et al. (33@ Bh)_and the Harvard School of
Public Health research in mutrition education (26).

Thé-pqﬁfit;op education clasgs was.aﬁtended on a voluntary'basis
and met Qne.gvgning'a week for ten weeks. The length of the class
period was app:oximgpgly one and one:half hours. At the:beginning'of
each class, the volunteers "weighed }n“-and then recofded their weights
on indiv@@ua};ygigpt g?gphs. Fifteen t@ twenty minutgs of each class
period wa?nsggpt ip_fsmall_talk" aimed at developing the feeling of
group idgnt@?y,“—Thg rgmaipder of the class ﬁiﬁ@ was.devoted to teaching
Nutrition for Weight Control.

Sinee'gttendance at this nutrition class wag on a voluntary basis

and the results of the experiment in weight reduction depended largely

upon the effectiveness of the teaching methods used, every effort was

P — T ——————
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ma@e_toimakg t@gygubjgc? of nutrition glivévgnd interesting'for the
éxperiment@l §;9upu(;l): "The_disqussign;&eqision method of teaching
was used_to give eagh"individual an opportgnity to take'part. Con;
si@eraple emphasis was placeq on ggdiq;%isgal teaching'aids using
appropr%ate filmg, flgnng%_boa?d Posﬁers and graphs, and schematic
models‘and graphs maqe frqm ﬁinkgr toys.

. The dormitory supplied advance memus for use in the instruction
of“the expérimgntg;.gfoug. "Ugigg t@esg‘mgnus_anq a'set of cardboard -
foqd mg@g%s{”#pg‘possible dietary modifications of the deormitory menu
were il;ustgatgéf

.Thg Q§g§nyecommended for the gxperimgn#al group did nqt specify a
definite restricted caloric intake. However, elimingtion of high |
calo:@e fogds was suggested and a nu%ritionally well balanced diet was

emphasized.’

Biochemical Studies
Serumughp;§s§ergl.detgrminatiqns were made on'Qlopa'samplGS'takeﬂ e
from each H%ﬁ???-?f tpg‘gxpgrimental group. Blood samples were taken in
September_%tmﬁy§_§eginn@ﬁg of the experiment, in Decgmber at the comble;

tion of the secheduled nutrition classes for weight control and again in

March for the follow-up study. The mierotechnique of Abell, Levy,
Brodie. and Kendall (1) was used for the determination of total serum
cholesterol. From the serum of each.blood sample two aliquots were

taken and each aliquot was analyzed in duplicate.
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A series- of Pasﬁ}ugetgpolic rate detgrm;nations were obtained for )
each memberpgf:the‘expe:iqental group gsing a Bepedict-Roth basal
metabo}igm_maqh@gg.“ The lowest value of‘tquguegessivg dgﬁerminations
The Boothby, Berkson and Dunn (&):qor@al standards were used in computing
the_metgbolig rate of the individuals. These determinatiqns were made
at a @;mg_goggggpggﬁ;né_§9_fhe drawiﬁg of the bloed samples for the _

cholesterol determinations,
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" RESULTS AND DISCUSSION
The Experimental Group
Ten ?;esyman gif@%nyoluntggreq_tg glve their time for the experi;
ment in weight reduction. These girls varied from 14 to 54 pounds ever
"ideal" weight and all lived in the college women's dormitory. Infore
mation regarding the weight status 'of the experimental greup will be

found in Table I.

.Ta'ble I

Weight Data for the Experimental Group‘in
Weight Reduction from Sep_'bember to March

Subjeet Beginning l "Ideal” Pounds Wt. Change Percenbage ‘

.. Weight - Weight Overwt, in Pounds Overwt.. Lost
S.A. 193 152 41 +1 - 2.k
M.E.B. 161 135 26 -3 11.5
M.H. 180 126 54 -8 14.8
I.H. . 152 138 1k -1 ' 7.1
.. 170 118 52 -29 55.8
W.K. 183 150 33 -10 30.3°
B.P, 150 126 2L -1 ke
D.R. 160 123 37 -k o 10.8
J.T. 194 161 33 + 2 - 6.1

K.W. 1k9 130 19 -10 . 52.6
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The final column of Table I is a comparison of the weight léss for the
individuals during the course of this experiment and was calcu;ated as
Percentage loss of the pounds over "ideal" weight. |

A psychologist's analysis of the Minnesota Multiphasic Persomality
Invéntory and the Edwards Personal Preference Schedule indicated that
there was no sigpificant difference between the responses made by the
obese girls who volunteered for the weight control experiment and the
responses made by the control group whose weights were "ideal. All
girls tested fell within the limits of‘the normal range on all of the

phases of personality measured by the tests.

Nutrition Education and
Weight . Beduction

Excellent eooperation was received from each girl during the
filling out of her case history before the commencement of the special
nutrition class and diet regime. The girls all seemed wﬁlling and
anxious to talk about theilr particular situation and‘proﬁlemé invelving
their'obesify.

.Only two of the ten volunteers Were an only child gnd all but one
of the girls reported having had a happy childhood, In answer to the
question, "When did you first become o&erWeight?" two girls said they
had "always been overwéight!; three said, "at aéé 6" and the others
reported ages 10, 11, 12, i3, and 14 respectively. All members of the
. group had tried to lose weight befofé, ranging from two to'twenty times,

and four of the ten had sought a doctor's help. None_of‘thg girls had.
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beén able to maintain the weight loss that they had achieved regardiess
gf phe mgthéd they used to achieve it. One giri was using thyroid as
prescribgd by her .doctor and ancther comﬁenced the use 'of a thyroid
preparation shortly before the completion of the nutrition elass sessions
in December. |

Bach of the:girls reported at least oné other member of their
immediate family as being overweight. Six of the group said that they
had no previpus nutrition educatien of any kind, three reported "some"
in high school and only one reported nutrition instruction ffom her
doctor other than a list of fqods to eat or avoid.

The girls gave various reasons why they thought they had gained
too much weight. Eight thought that they had gained becéuse they
overate or ate improperly. One thouéht,thaf she i’,just put on weight -
easily" and the other "had ne idea" why she had gained. When asked,
"Why do you want to lose weight?" six gave as their primary reason, "I
don't like myself this way." Social .acceptance, clothes, m§rale and
"to please someone else" were of primary importance to éhé other four
menibers of the group.-

A brief summary of the responses regarding the genersl dietary

pattern of the group is given in Table II.
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Table II

Summary of Résponées to Questions Regarding Dietary
Habits of the Experimental Group in Weight Reduction

Topic ' , i " Number of girls responding
Yes ] No

Regular meals | o 8 2

Breakfast skipped 3 T

Eat more than tﬁree meals per day T ' 3

Preponderance of,swéets and

starches in the diet . 6 L

Adequate milk in diet T 3 '

Craving for spécial foods. ' 8 2

Vblunteer.attendance at the Wéekly nutrition elass'y@s‘gqod, with an
ave?age Qf nine menmbers a week in attendance for the ten-week period.
Although technical information was not'emphaéized, the girls.aequired an
undefsﬁén@iné of the‘principles of good nutrition and their application
to Weight feduction as evidenced by the subsequent ﬁeigﬁt loss. |

Diét modification rather than the restriction of éélories was
emphasized in the nutrition class. The girls réported that they modified’
-their dormitory diet when possible by eating lightly of the starchy and
fatty foodé served, taking second heélpings of salad or vegetables when

allowed, and eliminating some of the rich desserts. Snacking and room

parties called for moderation .and self discipline.

A periodic weight record was kept covering the six months of the

experiment (Table IIIZI)_° During the first three-month period while the

’
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gir}é_attended the speéial nutrition class, there was an average weight
;oss of 6.25 pounds per person. The'calculation of a student’s %;test
with matched pairs (31) géve t = 4,34 which is significant at the .OL
level (t for .OL is 3.25). "

,Between December and March when the group did not attend the special
putriti@n class and fhe girls were on their own as far as dieting was
eonecerned, a t-test indicated that there was no signifieaint change of
weight in the experiméntal group (t = .03). However, five members of the
group actually did gain some weight during this second period (S.A.,
M.E.B., I.H., B.P‘., J.T.) two of whem, S.A. and J.,T;, gained sufficiently
so that they weighed one and two pounds more respectiveiy at the end of
the experiment than they did at the beginning. Three members (M.H.,
T.d., and D.R.) continued to lose welight at a ?egular rate and the
remaiﬁing two (W.K. and K.W.) maintained the weight loss 'bhatv they had
achieved during the first three-month period..

The average wéight loss for the six-month perioed covered by this

experiment was 6.3 pounds per person.




Table III

Weight Record of Freshman Girls During
Weight Loss Program from September to March

Subject September December March First pd. Second pd. Total wt.

(Beginning) (Class ends) (Follow-up) wt. change - wt. change change
............ e {t = h.34x) (t = .03%%) . (t = 2.20%%x)
S.A. 193 1bs. 190 1bs. 194 lbs, - 3 lbs. 4 1bs. . 1 1b.
M.E.B. 161 154.5 158 - 6.5 3.5 -3
M.H. 1180 175 172 -5 -3 -8
I.H. 152, . 1b9 151 -3 2. ‘ -1
T, J. 170 15k 141 - 16 -13 ~29
W.K, 183 173 173 -10 -0 -10
B.P. 150 145 149 -5 b -1
D.R. 160 157 156 -3 -1 -l
J.T, 194 193 196 -1 3 2
K.W. e 139 139 -10 -0 -10

¥  Significant value of t at .OL level.
*¥ Value of t not significant. '
#¥%% Value of t nearly significant at .05 level (t = 2.26).
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The t;fest using the September and March weights gave t = 2.196 which is
very nearly signifieaﬁt at the .05 level (t = 2.26 for the .05 level).
The final weights show a loss over the six-month period Vafying from 1 to
29 pounds for eighi'members_of the group. The other two members gained
" one and two pounds respectively over their beginning weighfs.

Weights for the control groﬁp, consisting of ;58 freshman women
"chosen at random from the dormitory in which the experiméhtal group
lived, indicate that the controls,,who were served the same dally menu asg
the ékperimental group, gained on an av;rage of 2.3 pounds per persoﬁ
from September until December. ‘This gain gave a t = 6,15 which is
decidedly significant‘at the ,001 level (t = 3.37 for the .00L level).

When one considers the very significant weight gain of the weight
control group, the average weight loss of 6,25 pounds per person of thg
experimental group during the same period of time is more impressivg.
Under the dormitory living conditions indieated by these results; even
weight maintenance would be an aceomplishment for one who‘is ineclined
toward dbesity,

It is difficult if not impossible to'explain the difference in
weiéhﬁ loss of the experimental group in terms of a common iactéf. A
graph of the weight reecord for each member of the experimental group

covering the six months of the experiment appears in Figure 1.
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Christmas
Holidays

March

Weekly weighing period

Figure 1. Weekly weight graph for the experimental group
during a six-month weight reduction experiment
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All of the girls taking part in this exﬁeriment had a fémilial
tendency toward obesity. The two who gained weight during the course of
the experiment. (S.A. and J.T.) were both tall aﬁd large framed. . Howe%er,
J.T. was athletic and firm fleshed while S.A., who was taking thyroid
when she entered college, led a sedentary life and was soft and flabby.
Fach of these‘girls was an only child (the only twe in the group) and it
is possible that they were homesick and eating was a source of comfort to
them that they could not give up.'

M.H. and W.K. were 54 and 33 pouﬁds overweight respectively and
lost weight (8 and 10 pounds) at nearly the same rate. W.K. was tall,
large framed and very active, while M.H..was inactive and of mederate
height and build. W.X. had a family'ﬁistoiy of good nutritien and”
enjoyed eating, whi;e'M,H. never atelmeaé if she'could help it and dis-
liked‘everything about d§rmitory food.

I.H. and D.R., whose Weight less graphs were éimilar and with |
little fluctuafion, were both of stoeky build, D.R,ﬁwag more sedenbary
and more overweight than I.H. and Wés able to leose four pounds during
the experiment with promise of going on losing weight at a gradual rate.
I,‘H° restricted herself te less than two-thirds of the customary 3500
calories that she ate at her ranch home and was still able to lose enly
one pqund. In-hér case it was considered & distinet accomplishment that
she did not gain weight in the éollege environment Where.good food -was
plentiful and available and her customary-strenuous outdeor activify‘ﬁas

no longer possible.
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M.E.B., B.P. and K.W. were all of the same general medium build
and were all moderately active. They were 26, 24 and 19 pounds over=
welght respectively. M,E.B. lost three pounds and B.P. lost one pound
while K.W. lost ten pounds during .the course of the experiment. K.W. had
less weight to lose than most of the othéfs”yet was abie to lose 52.6
percent of her overweight;

T.J,, who was sedentary and small fraﬁed, was 52 pounds over
"ideal" weight and one of the most overWeight‘girls in the experimental
group. ©She succeeded in losing 29 pounds which was over:55 percent of
her excess weight,

All of the girlé appeared to havé a deep desire to lese weight,
altheugh it is obvious from the results that they did not enjoy equal
suceess for their efforts. For some girls it appears that weight loss is
definitely more difficult to achieve than it is fér others. Individual
physiolegical differences as well as individual differences in mo£ivation
and.drivé are a possible explanation for this variation in ability.to
lose weight by'dieting° |

,//The ;esults of this experiment‘show that -it is possible to bring
about a weight loss in obese young women by emphasizing the importance
of good nutrition and without using special diets, food supplements @r‘
- appetite depressants. It ig interesting to note in this experiment,
however, that the major weight loss wasg accomplished during the time when
the experimental’group maintained its identity and had regular conbact

with the group'leader. When the girls were on their own in their effort

to lose weight, they were Jjust able to mainbtain their earlier weight
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losgyf Although the control group was not weighed during this period,

thg living conditions for all remained the same as during the first three-

moﬁth period, and it was considered an accomplishment that the experi;'"
mental menbers as a group did-not gain weight.

One migh"t'infer two things from this part of 'bhe, experiments first,
phét group associgtion gnd nutritiog training are important to continued
successful weight loss; sécond, that one cecan not, ordinarily, in three
meonths of effort, entirely éhange the dietary pattern that has been
established by years of incorrect esting. For physically and.mentélly
healthy young women, the elimination of obesity through the correction
1 of faulty dietary habits would be eliminating the symptoms by éorrecting
the cause. Since it appears from this experlment that a complete change
of dietary habits ean not be aecempllshed in a relatively short time, one
must look for another approach, namely, a long-term project for improving
the nutrition knoﬁledge of people in general.

Seven of this experimental group of ten éaid that they ﬁad no
previous nutrition education in school. Three.reported "some" previous
instruction in this field. Whether or not there had been an—effort to
teach nutrition in the.schbols that these girls had previeusly attended
is not the issue. The fact remains that most ef the girls did not .
| remember any nutrition instruction or else did net reéognize~it for
what it was.

_The careful integration of nﬁtrition education imbo the entire

education system should be a goal for future planning if certain




- 30 -
;p@ividualé are to correct their present pobr dietary habits. Although
many people cén be reached by this method, there. will always be those
yppe in spite of their educatibh, will not put théir knowledge into
practical application.

Good dietary habits are thelproduct of a lifetime of learning and
until know;edge of gbod nutrit;on is available for the péople in general

we will prdbably continue to have a high percentage of "habitual® obese

in our population.

Biochemical Studies

A mean valué-of_four determinations fer total serum cholesterol
was calculated for each of the three blood samples taken from each menber
of the experimental group (Table IV). Thgse samples were taken in
September,,Pecember and. March. . ﬂ:taméstiWithfmd%ched pairsy ihdicated .that
therg was no siggificant difference between any of the serigs of'serum
cholesterol determinations (SeptémberfDecember t = °O9§_DeceMber-Maréh
t = ,13; September-March = .165). \ \ '

With the exceétion of .one subjeet, B.P., the pereeptagetof variation
from the mean of the.individual's serum cholesterel levels was well
within the limits of ﬁariation found by Sperry (40) for the "healthy"
members of his experiment; .The pereéntage variation from the. mean of the-
periodic serum cholesterol determinatioﬁs for the experimental group. are
listed in Table V The 14.5 pereent variation of B. P,’s March serum

cholesterol level is likely due to the commencement of therld

medication for her in late Novenber.




Periodic Changes in Serum Cholesterol Values
(milligrams of cholesterol/lOO ml, of serum)

Table IV

" September.

Deeember

First-pd.

Second pd.

Sub ject March Total

(Beginning) (Class ends) (Follow-up) - change change change

_ S (b & ..00%)  (t =.13%) = .165%)

s:,-A,** 190, 0% 158, 9% | 173.5%% -31.1 4.6 -16.5 .
M?Efﬁ: 214,51' 227.1 239.5 12.6 12.4 25,0
MH, 194.0 190.0 209.3 = 4,0 19.3 15.3
I.H. 161.9 142;0 1.7 -19.9 - 0.3 ~20,2
T.d, < 173.9 18h;3 180.1 10.k - b2 6.2
W.K. 190.0 220.9 206.5 30,9 5.6 36.5
B.P. 2L2,8 237, T*% 191.6%% - 5.1 46,1 -51.2
D.R. 228.4 228,3h 214.9' - 0.1 ~13.L -13.5
J. 7T, 163.3 172,§ 163.1 9.6 - 9.8 - 0.2
196.4 187.9 - 8.5 1%.0 5.5

K.W.

201.9

¥  Value of t not significant
** Taking thyroid extract as prescribed by private physieian
¥¥¥ Increase in existing thyroid prescription

..-[s..
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Table V .

The Percentage Variation from the Mean of the
Periodic Serum Cholesterol Determinatiens for
the Experimental Group in Weight Reduction

........................

" Subject Sample Cholesterol Mean Value Percent Variation

.................... , (mg./100 ml. serum) - . from Mean
Saa. Sept. 190.0 1741 : 9.1
Dec. 158.9 8.7
March 173.5 o0l
M.E.B. ~ Sept. 21k.5 227.0 743
- Dec. 207,1 : Ok
March 239.5 7.2
M,H, Sept. 194,0 197.8 2,2
Dec, 190,0 h.5
March 209.3 ‘ 5.8
I.H. . Sept. 161.9 .148.5 - 9.0
Dec. " 1k2,0 b )
March 141.7 4,6
T, J, Sept. 173.9 179.k4 3.1
Dec. 18k,3 : 2.7
March 180,1 ol
W.K. _ Sept. ‘ 190.0 © 212.5 10,6
.' Dec, 220.9 3.9
March 226,5 6.6
B.P. Sept. 242.8 224.0 8.k
Dec., 237.7 6,1
March 191.6 1h,5
D.R. Sept. 228.4 223.9 2.0
‘ Dec. 228.3 2,0
March 214 ,9 k.o
J.T. Sept. 163.,3. - 166.4 1.9
Dec. 172.9 3.9 _
March 163.1 2,0
K. W. Sept. 196.4 195.4 .5
Dec. 187.9 3.8
3.3

March 201.9
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As can be seen in Table IV, fourof:the ten hémbers of the experi-

gggpal group had a total decrease in their serum cholesterol during the
course of the experiment. Two of these, S.A. and B.P., were the subjeects
whglwere gither taking thyroid or had their existing'thyroid prescription
%pgrggsedo 'The other two with a totél decréase in their total sefum
‘cpolesterol level, I.H. and D.R., did not show a éorresponding increase
in their B. M..R. D.R. varied little from her mean throughout the
'ggries of determinations. The drop from Septenber to December for I.H.
qould be a reflection of this subject’s conseientious limiting of fat
and calories in her diet.
Of the three members whose serum cholesterol definitely rose (M.E.B.,
M.H. and W.K.), only one, M,E.B., had s corresponding drop in her basal
metabolic fate.duriﬁg thé?course'df the experiment,. The rather large
ineredse in the serum cholesterel level of W.K. could mean that this
glrl wes not alweys following the advice of modsration in dieting and
was sﬁbject@gg h@rsglf to periodS'of relative fasting interspersed with
periods of'overgating (20){ ' -
| The basal metabolic ratg_for each menber of the experimenbtal group
Wﬁg_ﬁete;miped aé a time -coincident with the drawing of the blood for the
serum C cholesterol determinations (Tabie VI)° A tiiest with matched
palrs shOWed no s1gnificant dlfference between any of the three series
of B, M, R 's (SeptémheraDecember t = ¢86 DecembernMarch t = .83;
September~March t = ,39) ‘ The actual numerlcal values for the B, M. R.

within the individual show little change durlng the course of the experi-

ment in splte of the dieting regime.
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o _ Table VI
The Periodic Basal Metabolic Rates for the
Experimental Group in Weight Reduction
Ixpressed as Percent of the Normal Standard

Sub ject September Decenber March
... (Beginning) (End of class) (Follow-up)
S.A.% :23,,3* 7 : ~ 8, %% ;.-13,6*
M.E.B. ;15.33 -:19;7 ;22,1
M.H. :12?8 :18. 5 4;16‘.0
I.H. 3 . :10.33 ' ;10?0
T, J. o - 5.9 - 2.0
W.K, .-:18:;:3 ;éz,s' -ih,6 |
B.P. -17?1; .:19',7*- ;13.8*
D.R. :1038 . 5.3. :11,8
J.T. ' : 7.3 :16.38 u 8.0
K, W, :16;9

"‘16 o 9 “'15 o 8

¥ Taking thyroid extract &as prescribed by private physician.
#% Increase in existing thyreid prescription.

_ The "ideal" B. M. R. is taken as O percenmt with the normal range

being within plus or minus' 10 percent. With this in mind, it was of

;T.nter_est to note that tfrith two gxcﬁept}ons (September I.H. and T.J ,),

all of the B. M. R.'s of the experimental group were negative in value.

One would not find this situation under the conditions of normal distri=

bution. Alse, over half of the total determinmtions fell well below

-10 percent. This could mean either of two things: that a low B. M. R.
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is associated with obesity in fhe members of this experiment, or that our
present standardg for a normal B. M. R. are teo high. This latter point
has been the objeet of much discussiqn aﬁd research which may result in
a revision of our present standards for the normal basal metabolic rate.
"The periodic values for the serum cholesterol level and the basal
métabolic ?ate of the individual members of this experiment in weight
reduction did not appear to be aésqciated with the degree of overweight

of the individual nor with the percentage of overweight lost during ‘the

course of the experiment.

-
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SUMMARY AND CONGCLUSIONS

Ten obese freshman girls who lived in the women's dormitory at
Mbntaﬁa State College volunteered to take.part in an experiment for
weight reduction. ‘Thgse girls attended a weekly class in Nutrition for.
Weight Control in which good nutrition rather thaﬁ reétricfed calorie
intake was emphasizédo The girls modified their dormitory diet by eating
lightly of starchy and fatty foods, taking second helpings of salads and
vegetables whén possible and omiﬁting fich desserts. -

During the first three months of the experiment from Septenber to
December when the nutrition elass was in session, there was an average
weight. loss of 6.25 pounds per pérson, The control group, who.lived and
ate in the same do;mitory but did notlattend the special nytrition class,
had an average weight gain of 2.3 pounds per persen during this same
period.

During the second three-month period from Decembgr to March when the
memberg of the experimental group did not attend the special nutrition
class and were more or less on their own in their efforts to lese
weight, only.three of the group continued to lose at a regular rate.

Two were able to maintain their previous Weight less and five members of
the group gained some weight baeko‘ '

The average total weight loss for the six months of the gxperiment
was 6;3 pounds per person. All but.two members of the experimental group
weighed léSs at the end of the experimént than they did at the beginning,

The two who gained weight gained one and two pounds respectively.




- 37 -

From the results of this experiment in weight reduction, it appears
tpat 1t is possible for overweight young women with a good nutrition
education to lose weight and maintain good health on an ordinary diet
without the aid of special foeds, dietaryAsupplements or appetite
depressants. However, nutrition instruetign and assoeiatioﬁ with a g?bup
that has weight loss as & common éoal are important te conbinued suécess°

Obesity ean be corrected in many people by the elimination of
faulty diebtary hebits and good nutrition education is a means by which
this can be accomplished. Géneraliy speaking, phpugh, it is difficult
in the relatively short périod of threé months to completely change
dietary habits that are the product of years of incorrect‘éa‘bing°

A statigtical analyéis of the periodic serum cholesterol determina-
tions and the basal metabolic rate determinations for the individuals
of the experimental group indicated that_this sort of diet regime has no

statistically significant influence on these blochemical values.

.
%3,

~
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