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Obesity: A Study of Calorie Intake, Energy Expenditure
and Success in Weight Reduction of a Group of

Obese Women

by
Judith M, Strang

This study attempted to discover whether differences
in food intake and/or activity existed between a group of
successful and unsuccessful reducers, Twenty-five obese
women, members of the Streamliners Club, participated in the
study, and were classified into two groups according to their
pattern of weight loss throughout the period of membership
in the Club, The food intake and energy expenditure of each
group, as calculated from 7-day food and activity records,
were compared, Bight women of normal weight were selected to
serve as contbrol subjects,

The successful reducers were found to have a significantly
lower mean daily Ceslorie intake than the unsuccessful reducers,
The successful reducers also had better food habits then the
unsuccessful group,

When energy expenditure of the obese was calculated with
both ideal and actual weight, the ideal weight was found to be
a more accurate guide. Mean daily energy expenditure was simi-

lar for all groups. The successful reducers spent twice as much
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time in the more active category of activities as compared
with the unsuccessful reducers, Pedometer readings for ten
subjects indicated & wide individual variation in amount of
walking,

Both groups of obese women scored higher than the con-
trol group on Shipman's Anxiety-Depression Scale, but there
was no significant difference between the mean scores of the
reducers, Scores of some of the individuals appeared to be
related to dleting success,

A 1000 Calorie reducing diet was followed by eighteen

f the obese women for a period of four weeks, The total
welght loss was small for both groups, although the success-
ful reducers showed & better performance index, On the basis
of the difference between predicted and asctual weight loss,
general adherence to the diet was poor,

Some of the difficulties encountered by obese women on
a reducing program were noted, The social club-type of group
therapy as a method of treatment for obesity appeared to be

effective with only some individuals,
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INTRODUCTION

In the fall of 1957, the Foods and Nutrition Department
of the School of Home Economics, University of Manitoba,
began a weight control program with & group of obese women
who were members of the Winnipeg Branch of the Streamliners
Club, The aim of the project was to provide instruction on
'weight control and to assist with individual problems in
reducing, Diets of different composition were given, and the
pattern of weight reduction was followed over an extended
pericd, It was this initial work with overweight women that
prompted the present studye.

The response of overwelght persons to a variety of reduc-
ing diets has been studied by many workers, However, more
information 1is needed on the activity pattern of the obese
and thelr Calorie expenditure when compared to that of normal
welght persons engaged in the same level of activity, The
work required in moving a large body may be assumed to increase
Calcries expended in physical activity over that of normal
welght persons. On the other hand, the very obese are unable
to engage in strenuous exerclse and may have learned to be
more efficlent than other persons in physical movement exer-
ted 1in various activities,

It was believed that a detziled study of a group of
overweight women with respect to their Calorie intezke, energy

expenditure, and response to a reducing diet, would provide



further information on the problem of energy balance and also
a deeper insight into the difficulties associated with weight
reduction, The Streamliners Club afforded an excellent group
of cooperative subjects for this purpose,

When the pattern of weight loss of a group of obese
persons is followed, it becomes apparent that some individ-
uals are able to reduce successfully, while others are not,
Many of the unsuccessful dieters claim to be rigidly follow-
ing a low Calorie regime, A number of reasons may account

for the failure to achieve the expected weight loss,



REVIEW OF LITERATURE

"Of all the pvarasites that affect humanity, I do not
know of , nor can 1 imagine, any more distressing than that
of obesity" (4), This statement, baken from Banting'!s
"Letter on Corpulence," 1864, was made one hundred years égo,
but aptly describes the modern conception of obeslity, As
evidence of the present approach to this condition, the
literature is filled with statements to the effect that,
"Inside every fat man, a thin men is wildly signalling to be
let out" (4), There is no doubt zbout the public!s preoccu-
pation with this problem, The never-ending list of low-
calorie foods, crash dilets and maglcal reducing programs
indicates a universal concentration on the achlevement of the
slender figure,

This concern with overwelght is not unwarranted when
the prevalence and serious complications of the condition
are considered,. "The Report on Casnadian Average Weights,
Heights, and Skinfolds" showed 13 per cent of Canadian men,
and 23 per cent of Canadian women to be obese (81), Figures
from the "Bulld and Blood Pressure Study," compiled by the
United States Socilety of Actuaries in 1959 (102), indicate that
one quarter of the American population is overwelght., Between
the ages of 15 and 69, 20 per cent of men and 23 per cent of
women are 10 per cent overweight while 6 per cent of men and

11 per cent of women are at least 20 per cent above the ideal



weight for thelr age and height., With advances in medical
skill and knowledge, people are living to an older age where
it is more difficult to maintain the ideal weight, This fact
may partially account for the apparent increase in the incl-
dence of overwelght,

Meny factors are probably responsible for the prevalence
of obesity in today's world, With the era of automation,
Western society has largely become a sedentary group, with
fewer working hours and more leisure time, To a greater degree
than formerly, adults enjoy sports as spectators and partici-
pate in very light forms of exercise, With the present high
standard of living, the availgbility and variety of foods
has increased, and food plays an ever-increasing role in
social and business functions,

The medical profession has focussed its attention on the
problem of overwelght because of the serious consequences
which may be assoclated with Cbesity or result from it. The
most startling finding is the effect of obesity on life
expectancy, Life insurance statistics have shown that among
men aged 15 to 69 years, the mortality rate was 20 per cent
higher for persons 10 per cent overweight, 33 per cent higher
for those 20 per cent overweight, and 42 per cent higher for
those 30 per cent overweight, when compared to the mortality
rate for standard risks, For women of the same age group,

the mortality rate increased from 18 to 30 per cent above that



for stendard risks. This increased mortality rate was prin-
cipelly due to hypertension, cardiovascular diseases, vascular
lesions of the central nervous system, and digestive distur-
bances (102)., Obesity is also assocliated with diabetes
mellitus, arthritis, gout, hermnia, cancer of the endometrium
and skin complications (5,47,56,67,100,102), It may lead to
complicationg during pregnsncy and surgery., Obese persong
usually suffer postural difficulties, shortness of breath,

snd intolerance to heat, A greater susceptibility to accl-
dents is also likely,

For many obese individuals, the greatest disadvantage
of excess weight lies in the social and psychological handi-
caps which accompany or develop from this condition (13,42) .
Bruch, in discussing the psychological effects of being obese,
emphasizes the general attitude toward the obese person (15),
Such individuals are believed to be slow and lethargic, to be
gself-indulgent, and lacking in will-power, Obese persons
generally feel discriminated against, and in fact, are, both
in job competitions and social situations. The public atti-
tude may contribute to the obese persons'! self-contempt,
force them to withdraw from soclety, and perhaps eét more than

ever,

DERINITION OF OBESITY
Obesity is commonly defined as being 20 per cent above

the ideal weight, which is the average welght of healthy persons
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of the appropriste sex and height, age 25 (2,76). It appears
that, with advancing age, a certain accumulation of adipose
tissue 1s a natural physiologlc process, Jjust as the female
has & higher proportion of adipose tissue than the male (22},
It becomes difficult, then, to distinguish between the amount
of fat which is natural snd that amount which may be con-
sidered excessive, Congequently, only when obesity is defined
as a percentage of adiposge tissue in relation to body weight,
may degrees of overweight be recognized, When the adlpose
tissue content reaches 30 per cent of the body welght, an
individual is considered obese (68,55),

Tables of ideal welght may provide a satisfactory if
somewhat imprecise, disgnostic guide to indicate those who
are sppreclably asbove the average weight, Because of varia-
tions in body composition, such tables have only limited
usefulness (56,54)., A person whose muscles are unusually
well-developed could be considered overweight by tables of
average height-weight values, The amount of adipose tissue
can only be determined by more accurate measurements, These
include skin caliper tests, body density techmniques, estima-
tion of body water by the antipyrene space, snd X-ray
methods (54),. Probably the most practical method for the
physician is the gkin caliper test or the pinch test which 1is
a simplified version of it,

Skin caliper measurements are made on three different



areas of the body (33), on the back, one inch below the angle
of the scapula, on thé chest over the lower rib in the mid-
anxillary line, and on the back of thé arm over the triceps
muscle, midway between the tip of the shoulder and the elbow,
These areas give a good indication of the amount of subcutan-
eoug fat present, However, it must be emphasized that sub-
cutaneous fat accounts for only aboﬁt 50 per cent of the total
adipose tissue conﬁent (74,

Skin caliper measurements were related to body weight in
the "Report on Canadian Average Welghts, Heights, and 3kin-
folds" (83)., The skinfold calipers used were designed to exert
2 constant tension of 10 grams per square millimeter and to
measure a constant area of skin (40 mm), The site used was
the back of the upper arm. More than 22,000 Canadians from
alliage groups and occupations were weighed and measured, The
range of skinfolds used as a standard was drawn from the 25th
and 75th percentile of the 25 to 29 age group, The range for
men was from 4 to 9 mm, and for women, 8 to 16 mm, Arm skine
fold measurements below 3 for men or below 8 to 10 for women
were considered a sign of undernutrition, while measurements
over 10 for men and over 22 for women were considered to be
indicative of obesity. This study suggested that excesslive
skinfold measurements as well as weight in excess of that of
the 60th percentile were dangerous to health.

When the CGaloric intake exceeds Caloric expenditure,



overweight ancd eventually obesity can be the only possible
ocutcome, However, to.define obesity as the result of over-
eating is, as Mayer points out, (76), not much better than
sayilng an alccholic is one who drinks too much, This merely

redefines the problem,

ENERGY METABOLISM

The first law of thermodynsmics states that living
creatures can neither create nor destroy energy but only trang-
form it. Energy exists in five forms: solar, chemical, mecheni-
cal, thermal, and electrical (22), Through the process of
photosynthesis, plants convert solar energy directly into the
chemical energy of carbohydrates, proteins, and fats, Animals
are unable to use solar energy as such, and so derive it dir-
ectly or indirectly from plants, The energy of food is then
available for the needs of the organism, A measure of the
inefficiency of the human body in the transformation of energy
is the finding that only about 25 per cent of this energy is
converted to mechanical energy, while the remainder is lost
as heat (22),

Energy metabolism 1s the term applied to"the heat changes
observed during the metabolic transformations of body constit-
uents and of foodstuffs" (41)., The digestive end-products of
carbohydrates, proteins, and fats enter into a series of oxi--
datlion-reduction reactions, catalysed by a number of enzyme

systems, to ultimately yield carbon dioxide and energy, This



chemical energy is stored in compounds such as adenosine
triphosphate and creatine triphosphate, and may be readily
transformed to mechanical and thermal energy on demand (22),
The duantity of heat produced as a result of these metabolic
transformations may be measured in terms of kilocalories
{22), Each unit, (commonly expressed as a Calorie in nutri-
tion work), represents the amount of heat required to raise
the temperature of 1 liter of water 1 degree Fahrenheit,

The heat produced in metabolism may be measured by
direct or indirect means(yi4). The former method measures the
heat directly in a calorimeter, while the latter, a more
practical and less costly méthod, measures fthe oxygen consump-
tion and carbon dioxide production., Heat, carbon dioxide, and
water, are produced in direct proportion to the amount of
oxygen consumed,

The ratio of carbon dioxide produced to the amount of
oxygen consumed indicates the metabolite or body constituent
being oxidized, Thils ratio is known as the respiratory quot-
ient (29. Values of 1, 0,7, and 0,8 are used for carbohy-
drates, fats, and proteins respectively, while the flgure
0,825 is taken to apply to the usual North American mixed
diet (47). From these figures, the total calorie equivalent
of the oxygen consumed in a given time may be calculated. Two
types of apparatué widely used for the 1lndirect measurement of

energy expenditure during various forms of activity are the
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Douglas Bag and  the Kofranyi-Michaelis respirometer (116),
The Douglas Bag 1s satisfactory fortests of various sctivi-
ties as performed in the laboratory, while the Kofranyi-
Michaells respirometer has the advantage of lightness and
motility when subjects are tested during thelr regular
working schedule (22 )},

The energy needs of the body have been arbitrarily
classified into that for basal metabolism, the specific
dynamic action of foods,; and physical activity{28,359419116)5
West and Todd{l22) define basal metabolism &s the rate at
which the body carries out its overall cellulsar metabolism
under a set of empirical circumstances known zs basal condi-
tions, Expressed in a slightly different way, basal metab-
clism is the "totallty of the processes required to maintain
the status quo of the organism® (41)., The basal metabolic
rate 1s calculated in terms of heat production, To be in a
basal state the subject must be in a post-absorptive condi-
tion, relaxed, at normal body temperature, and in an environ-
mental temperature of 70O Fahrenheit, The higher the rate of
metabolism, the more heat is produced,

Basal metabolism may be influenced by a variety of
factors, the most important being the amount of active metabo-
lizing tissue (17), Calorie requirements should not be con-
sidered directly proportional to body weight as allowances

become too small for imdividuals below the average weight and
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excessive for those above (11), A more accurate guide to
calorie needs 1is a fractional power of the body weight, which
is referred to as the metabolic body size (17).

Kleiber, one of the foremost workers in animal energet-
ics, has shown that metabolic rate and body size are highly
correlated (59), The métabolic rates of large and small
animals are more closely related to body surface than to body
weight, Studies on groups of aﬁimalsgranging in size from
mice to cattle, indicated the metabolic rate per unit of
surface area was greater, the larger the animal. When the
logarithm of the metabolic rate is plotted against the
logarithm of body weight, a linear relationshlp was achleved,
showing that the metabolic rate was proportional to a gilven
power function of body weight, The three-quarter power was
found to be the most suitable fraction., The metabolic body
gsize then, 1is measured by the weight in kilograms to the
three-quarter power (Wt°kgg°75)° Studies with twenty-six
groups of mammals demonstrated that the basal metabolic level
of adult homeotherms averages about 70 (Wt°kg3°75) Calories
per day or 3 (Wtakg?°75) calories per hour, Individual var-
iation in basal metabolism represented a standard deviation
of T 7 percent,

The intensity of basal metabolism is considerably
influenced by age(17,35336)o It reaches its highest peak

between the years of one and two, after which it gradually



falls through childhood, rising through adolescence, and then
slowly declining throughout adult life, The Cenadien Dletary
Standard suggests the decrement in Calorie requirement for

basal metabolic rate with advancing age to be 2,5, 5, 7.5, 10,

M ]

and 12,5 per cent for each decade over 25 years of age (17),

The formula by Kleiber for metgbolic body size does
not differentiate between differences 1in body composition of
lesn muscle mass and fatty tissue, Women have a greater
percentage of fatty tissue than men and s basal metabolic
rate lower than that of men of comparable weight or surface
area, When basal Calories sre related to lean body mass
this difference disaprears (22), Similarly, the formuls for
metabolic body size when ceslculated on actual weight will
give erroneously high velues for basal cgloric expenditure in
the obese,

Bruch believes that the adipose tissue of obese persons
cannot be considered metabolically inactive and that oxygen
congumption, even under basal conditions, is elevated in the
obese state (12), She presents data from studles of obese
children to support this hypothesis, Ljunggren and coworkers
{64) report basal metabolism high in 13 obese women ag compared
with 16 women of normal weight, Large amounts of total body water,

intracellular water and body potassium in the obese, suggested
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that lean body maess and cell masé are alse increased in
Obesity as well as fat mass, Ljunggren et al claim that
metabolic activity of the cell mass is normzal in the obese
and that increased cell mass accounts for the higher basal
oxygen consumption, Other factors which influsence the rate
of oxygen consumption under basal cbnditions are status of
health, endocrine secretions, pregnancy, laotation,vand growth
(17,136)« In the case of undernutrition or semi-starvation,
the basal metabolic rate is lowered; This adaptation by the
body to counserve energy appears to be true only over an ex-
tended period of time, Keys and coworkers report that the
basal oxygen consumption of 32 young men was lowered approx—
imately 10 per cent after 6 months semistarvation (54 ),
Thyroxine 1s known to have an extremely important role in
regulating metabolism, Patieﬂts suffering from hypefthyroid«
ism may show on increase of from 15 to 75 per cent in basal
metabolism, The pituitary and adrenal glands may also
influence basal oxygen consumption, but to a lesser degree
than the thyroid, Pregnancy demands additional energy for
the growth of the foetus, placenta, and associated maternal
tissues (17). The increase in bssal metabolism in the last
trimester of pregnancy is believed to be 20 per cent above
normal (17,36). This would be met by an additional 500
Calories per day. As the ¢alorie efficiency of human milk
is assumed to be 60 per cent and the average daily milk pro-

duction to be 850 ml,, the FAO Committee on Calorie Require-
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ments advises an increased Galorie intake of 500 to 1000
per day during lactation (36),

After the ingestion of foods, there is an increased
total body heat production, This effect is known as the
specific dynamic action or the calorigenic action cf foods
(225122) s The factors responsible for this mechanism sre
poorly underegteod, The type of food ss well as the amount
eaten, will determine the amount of heat produced and the
length of the period of elevated heat production, Proteins
have the greatest specific dynamic action, increasing the
total heat production as much as 30 per cent above the basal
value, Many individual amino acids have been shown to exert
a marked specific dynamic effect when administered orally or
intravenously, so that the production of heat can not be
attributed to digestion or absorption (123. It has been
further illustrated that this effect is not a result of the
oxidation of the amiro acids (112), Some authors believe
the calorigenic action of amino acids 1s the result of the
large amount of energy needed by the liver for oxidative
deamination and the formation of urea (1229, Additional
energy is required to metabolize the carbon-containing resi-
dues of the amino acide 1f they are not immediately oxidized
to carbon dioxide and water, The transamination of amino
aclds to form glucose, glycogen, or fat will also demand
energy. When protein is used for growth, this specific

dynamic action 1s not evident,
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The relatively low specific dynamic action of carbo-
hydrates 1s attributed to the synthesis of glycogen and
glucose (47), When glucose is administered to rats along
with thiamine, there is a greater production of heat than
when glucose is given by itself (122), Since thiamine is
involved in the transformation of glucose to fat, the extra
heat is believed to be required for this reaction, A satig-
factory explanation for the slight calorigenic effect of
fat has not been given,

The overzll specific dynamic action of the average
Canadian mixed diet 1s considered to be about 10 per cent
above the basal requirement (116}, West and Todd describe an
old but interesting theory to explain the calorigenic effect
of foods (1229). They recall the plethora theory of Lusk,
which states that the absorbed digestive products pass from
the blood into the tissues, and during the time that the
rate of inflow exceeds the rate of utilization, a plethora
develops in the tissues, This causes an accelersted rate
of the specific dynamic action which diminishes as the flow
of nutrients decreases,

To calculate the total Calorie requirements of any
individual the added cost of work must be considered, Several
standards have been dévised to estimate the Calorie require-
ments of a population, The most recent standard was proposed -

by the Canadian Council on Nutritione The Canadian Dietary
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Standard, 1963 (17), divides the Calorie requirements for
adults into two categories, maintensnce activity, and work,
Maintenance activity 1s described as "the activity of an
unemployed person engaged only in waiting upon himself," or
"sedentary idle living without reproduction or lactation,"
The daily maintensnce requirement is consgidered to be 1173
per cent of the basal figure, i.e.,, 93 (w~kg Oa75) Calories
rer day,

The Calorie requirement for physical activity is prob-
spbly the most difficult to assesg. This is due to the wide
individual variation in energy expended in varioug activities
(22), The PFAO Committee on Calorie Reguirements states that
75 ver cent of the energy used in work is involved in moving

the body, so0 the Calorie requirement for work becomes directly
proportional to the metabolic body size (36). The Csnadian
Dietary Standard uses the formula b (Wtkg0675) to calculate
the work Calories, where the value of b depends on the
severity of the activity, Values for work Calories include
the effect of the specific dypramic action of foods, The
four categories of activity, A,;B,C and D, suggested in this
standard, are applied to eight hours work performed by

the reference man of 65 kilograms, and have been assigned
values of 23, 35, 80, and 107 Calories respectively, The
occupation of the majority of Canadians places them in the

A category, representing the lightest form of activity,



Ag people grow older, thelr general activity decreases,

FAO proposes reductlions in total Cslorie requirement (36},

msintenance fraction {17) The Canadian workers maintain
that the energy needed for any =ctivity must be in the sane
renge among people of the same body size, regardless of age,

Thus the sctivity requirement will not change., The mainten-

ance requirement decreases by 3,5,

9
for every decade over the age of 25 years,

expenditure

of individusls performing verious sactivities, The work of
Passmore, Durnin, 2nd others, has provided a significant

éogtribufion to this aresa of knowlsdge., Further research
is needed, especially with regsrd to the cost of excessive

ture., In the majority of

jte

dipose tlssue on energy expend

o)

such studies, individuals have kept food and activity records,

Food intake was estimated elther by snalysis of aliquotb

L
o

samples or from tables of food values, while energy expendl-

=

ture was assessed by measurement of the major activities wit
& resplrometer, or through the use of tables of average energy
expenditure,

In 1955, Edholm, and Fletcher (31) measured the
energy expenditure and food intake of 12 cadets over & per-

of 2 weeks, Foods eabten were welghed and dally activity

oF

io
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records kept. The energy cost of the major sctivitlies was
messured with a respirometer, A great difference was found
to exist in the efficiency with which any 2 men performed
the ssme task., Calorie intake varied considerably from day
to day. While there was no correlation between intake and
expenditure on the same day, there was a significant corre-
lation between the mean daily expenditure on one day and the
mean daily intake two days later, Over the 2 week period,
balance between expenditure and intake was close,

The energy expenditure of a group of miners and clerks
was investigated by Garry, Passmore and Durnin (L42) over a
periocd of one week, Measurement of energy expenditure was
mede with the Kofranyi-Michaelis respirometer, While the
miners were found to expend more (alories than the clerks
during working hours, the off-duty energy expenditure was
the same for both groups,

A study of 3 groups of elderly men, aged 60 years,
2 groups of whom were engaged in moderate work and 1 in
heavy, revealed the energy expehditure of the latter group
to be the highest (30)., However, when Célories expended were
expressed per unit of body weight, the energy expenditure
was similar in all 3 groups,

4 7-day study of middle-aged housewives and their
zdult daughters was made by Durnin (26), The mean dally

intake was 2100 Calories for the mothers and 2225 Cslories
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for the daughters, The Calorie expenditure was estimated
to be 2090 for the mothers, and 2225 for the daughters,
Both were considered to be engaged 1in sedentary activity.
This study shows a remarkable balance between intake and
expenditure,

Taggart made an interesting study of her own food
intake and activity over a period of 36 days (114). She
found little daily correlation between food intake and
expenditure, Daily fluctuations in body welght were attri-
buted to changes in fluid balance, She pointed out a signif-
icant relationship between activity on one day and intake on
the following day. Taggart found that changeg in weight,
food intake and water balance were not related to the men-
strual cycle or to the excretion of pregnandiol and oestriol
in the urine, Over the total period, the trend of weight
followed closely that expected by Calorie intake,

The energy needs of a group of women, aged 22 to 36 years,
were studied by Frank and Johnston (L40), Over a period of
112 days, the mean Calorie intake for the 8 subjects was
estimated to be 2215, which compared favourably with the
United States recommended allowances for persons of the same
age, weight, and activity pattern, A study of 17 elderly
women, aged 60 to 69 years is reported by Durnin and others
(29), The mean daily expenditure of 1950 Calories closely

approximated the values found by other workers for this age
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group, In &1l the aforementioned studies, subjects maintained
thelr weight by balancing intake to energy expenditure,
Passmore and others studied the energy expenditure of
three overfed thin yvoung men (85), After a controlperiod
of 5 days on & 2300 Calorie diet, they were given & 4000
Calorie diet for an 8 to 10 day period, The gain in welght
was less than expected, and was principally attriputed to
gain in body protein and fat, There was no evidence of a
gain in body water, It was concluded that, under short
periods of overeating, the body is able to concentrate its
stores of fat and protein (86).
The effect of overfeeding two fat young women was
ported recently by Passmore (90), He found that Calorie
expenditure varied from 3035 in the control period %o 3165
during overfeeding, and to 2785 during underfeeding. Calorie
intake during these periods was 3390, 4475, and 350 Calories
respectively, Both women gained welght more easily than the

overfed thin young men reported earlier by Passmore (85).

)

One women required an excess of 6000 Czlories to gain 2,5
kilograms, whereas the other required an excess of 14,000
Czlories, Both gained body water as well as fat and pro-
tein., The composition of the excess weight was not the

asme for both women, The suthors calculated that one woman
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140 grams of protein, while the other laild down 520 grams
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of fat, 110 grams of carbohydrate, and 230 grams of protein,

Rose (89) conducted a study of large and small eaters,
using a group of male medical students., The large eaters
consumed twice as much food as the small eatefs while each
maintained his weight, The amount of physical activity per-
formed was the same for each group, but the large eaters
performed most tasks at a faster rate, and so were presumed
to expend more energy. This study is an excellent 1llus-
tration of individual variation in energy expenditure,

The energy expended during various activities has rec-
eived wide attention, Durnin's investigations have been
mentioned earlier (27). Bratton (9 ) studied the energy
expended by women of normal weight in various household
duties, The energy cost of activities such as walking,
sitting, standing, and bending, were reported by Richardson
(97), for a group of nine women, She found a direct relation-
ship between the cost of walking and the body weight and
speed, as did Passmore (88). A more extensive study of the
energy expenditure of women performing household tasks was
undertaken by Elliot, Patton and Singer (34). In load-
carrying, the heavier women spent more energy then the women
of normal weight, but the difference was statistically signi-
ficant only at the 16 per cent level, These workers attributed the
major part of the increase in energy expenditure to an increase

in basal expenditure,
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The calorie cost of an activity depends not only on
the nature of the work, and the speed with which it is
executed, but also on the skill of the individual (31). Ger-
men workers observed a variation in Calorie expenditure
of + 10 per cent between persons performing the same task,
The same person can be expected to show a variation of
X 5 per cent in calories expended during the same getivity (104),
As an index of activity level, a few workers have made
use of the pedometer, Chirico and Stunkard (18), studying a
group of obese men and women, discovered a significant dif-
ference between the level of activity of the obese and
non-obese women, while no significant difference was observed
between the obese and non-obese men, Stunkard (111) emphasizes
the problems inherent in the use of the pedometer, namely the
fragility of the instrument, and the uncertainty of the data
it measures,
Pulse count has been used by Malhotia (65) to measure
energy expenditure, He found it directly related to the
rate of oxygen consumption, However, this is the only ref-
erence to the use of this technique found in the literature,
Most energy expenditure tables measure the cost of
activities in Calories per kilogram per minute, This unit
of time is considered most satisfactory, as the majority of
activities occupy only a few minutes (875¢ Durnin (87)

stresses the fact thatj because exercise may affect the
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resting level of metabolism, gross values including basal
metabolic rate and épecifio dynamic action should be usgd,
and allowances made for the subject's weight, Variation in
basal expenditure are considered small as compared to total
energy expenditure,

For most people, the time spent in different activi-
ties 1is about the same, One-third of the day is usually
spent sleeping, using one-tenth to one-quarter-of the daily
energy expenditure, Metabolism falls only slightly below
the basal rate during sleep, so that basal Calories are
used to calculate Caloric expenditure during sleep (87).
Personsal necessities normally occupy 1 hour per day, AS
an example of time spent in various activities, & study of
17 elderly women showed that seventy-two per cent of the
day was spent in such activities as lying in bed, sitting or
performing personal necessities, 21 per cent of the time in
standing, and only 6 per cent of the time spent in walking
(29).

The cost of walking, climbing, and running is very
difficult to estimate because of individual variation, but
generally, the energy expenditure is directly proportional
to speed and body weight (7 ,87). Passmore and Durnin (87)
clearly demonstrated that over the range of 2 to 4 miles per
hour, energy expenditure was linearly proportional to speed

and body weight, Two formulas, C = 0.8 V x 0,5, (where C =
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calories per minute and V the speed or Km/hour) and C = 0,047w
+ 1,02, where w = welight in kilograms, have been developed

to demonstrate the relationship of these two factors (87),
Bobbert (7) found good agreement between the observed and
calculated values of energy expenditure in level and grade
walking, His formula is log Ew = 1.4272 + 0,004591 V + 0,024487
X + 0,0002658 V X where Ew = energy expended in walking,

V = speed, and K = gradient, Pollack (95) on the other hand,
states that the energy expenditure in waiking is proportional
to body weight but not to speed. Descending stairs is esti-
mated to require 1/3 of the energy used in climbing, The

cost of recreational activities and domestic work 1s agailn
very variable, Mental work does not in itself Increase
energy expenditure but usually involves some physical acti-
vity. In a study of male clerks, Durnin (42) showed the
metabolism increased 50 to 70 per cent above the basal dur-
ing clerical work,
Some of the inaccuracies of energy expenditure studies

are discussed by Durnin (27), He feels the greatest error

is in recording the duration of separate activities, Faillure
to define the activity accurately, errors in the technique

of meésuring energy expenditure, and atypical behaviour of
the subject during the period of measurement, could all
contribute variation, If the subject is impressed with the

importance of accuracy in recording and defining activities,



25

a major part of the error can be eliminated, Individual
variagtion is not of course, taken into consideration when
tables of energy expenditure are used,

The measurement of ¢alorie intake is a2lso subject to
error especially if the intake is calculated from tables of
food value (22, 44), It must be remembered that each figure
represents an average of the analyses of a limited number
of samples of éaoh food, Obviously then, variations in the
chemical composition of foods grown in different areas, the
fat content in different meats, variation in moisture con-
tent or differences in methods of analyses, may alter the
Calorie value (22,23,46), Calculated values for the
protein and Galorie composition of foods have been found to
closely approximate those obtained by chemical analysis (23,
91). The overall error attributed to the use of these tables
has not been found to exceed 10 per cent, so for all prac-
tical purposes, they may be considered a useful estimate
of Galorie intake (22), It would seem obvious that the use
of food and activity records can provide only an approximate
estimate of energy intake and expenditure, A fairly.reo
liable measure of (alorie expenditure may be obtained from
the Calorie intake of persons who are maintaining a steady

normal weight,



TTOLOGY OF OBESITY

The normal-welght rerson enjoys sn &ppetlite-regulating
mechanism which balances hig food intake and energy expendi-
ture over a period of fime with remarkable accuracy, David-
son (22) et al illustrates thig feature by citing the exam-
vle of 2 man who maintaing his weight within 2 or 3 pounds
cver a veriod of 25 years, during which time he consumes
approximately 12 tong of food, Although Calcoric intake and

expenditure mey not balance on any one day, there is definite

evidence of 2 long-term balance {(71)., The exbremely fine
accuracy of thig adjustment explains how g very slight but

prolonged disturbance couvld lead to overwelght and obesity,
A complex number of factors are involved in the develop-

o

ment of obesity, These are claggified in a variety of ways

Mayer (69) suggests obeslity is the result of the infter-
relationghip of factors which he terms genetlc, traumatic
and environmental ., Several fTorms of hereditary obesity have
been demonstrated in mice, for exsmple, yellow obesity snd
the hereditary obese~hyperglycenmic syndrome, In man, examples
of true hereditary obesity are rare, but some formeg such as
congenital adipose macrosemisa, monstrous infentile obesity

and familisl hypoglycemosis have been recognized (76).

Traumstic factors may be of hypothalmic or endocrine
origin (69)., Injury to the hypothalemus may result in the
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Frohlich's syndrome, Damage to the central nervous system
as in frontal lobotomy is also known to result in obesity
{76) . Endocrine disorders may produce obesity but again
these are rare ('1,22956)9 Mayer (76) mentions tumour of the
pancreas or pituary resulting from treatment with cortisone
or adrenocoticotropic hormone, as well as disorders of the
reproductive system such as male hypogonadism and ovarian
disturbances,

Environmental factors suggested by Mayer (69) include
inactivity, psychic disturbances, and social and cultural
pressures, Nature of the diet and timing of food ingestion
are also mentioned, Mayer points out that the proper genetic
factors must be present before the nature of the diset be=-
comes important, On the basis of mechanism of development,
Mayer distinguishes between regulatory and metabolic obesity
(76), Regulatory obesity is caused by a disturbance of
the central food-regulating mechanism whereas in metabolic
obesity, the primary lesion is an inherited or acquired dis-
order of metabolism, The differences between these two
types has been demonstrated in mice, Mice made obese by
destruction of the ventromedial nuclel of the hypothalamus,
or damage to this area through administration of goldthio-
glucose, show marked hyperphagia, glucose is absorbed more
rapidly in the intestine, and the rate of lipogenesis and

cholesterogenesis increases with the amount of food overeaten.
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With fasting lipogenesis returns to normal, If these animals
are reduced, thelr body composition returns to normal pro-
portions,

In the case of metabolic obesity, the mice have z much
less pronounced hyperpvhagis and their insctivity is espec-

i21lly marked, They have 2 high blood cholesterol level and

exhibit -atypical responseg to varlious hormones, Mice with
metapolic obesity show hypertrophied islets of Langerhans
and an increase n the number of both alpha snd besta cells,
There is 2lso evidence of hyperinsulinism and elevated
glucagon content, In addition; & marked increase in hepatic
glycogen turnover and in hepatic phosphorylase activity is
observed, The increase of lipogenesis during fasting is
2. typlcal feature of metabolic obesity. There 1s no evidence
of hypefketonemia and after reducing, the body composition is
found to contain a higher fat content than normal, WMice with
regulatéry r m@tabolic obeslity have been shown to react
differently to diets of different composition, and to differ
in the associstion with various pathological conditions, In
man, psychogenic obesity may be considered evidence of reg-
ulatory obesity, while‘endooriﬁe obesity is cf the metabolic
type.

A new type of obesity, differing from the hereditary
obese-hyperglycemic syndrome, discovered by workers in New

Zealand, 1s discussed by Mayer (76)., The NZ0 mice, as they



are called, show a different reaction to fasting. The
usually high glucose values, typical of this kind of obesity,
rise even higher during this time, rather than declining as
is the case with the other types., During pregnancy and par=
turition extremely low glucose values are observed, Like

the hereditary obese=hyperglycemic mice, they show a marked
resistance to insulin,

Other authors classify obesity according to the local-
ization of bodj fat. Here we find obesity of the gynoid or
android type as described by Vague (133)B

Although it has been demonstrated that obesity may be
hereditary (106), the actual genes responsible have not been
identified, Studies with identical twins have emphasized
the close relationship between genetic constitution and body
weight (69). Children of obese parents appear to have a
greater tendencyvto become obese than do children of non-
obese parents ( 5,77 ). However, it is difficult to separate
the effects of heredity and environment, The general opinion
of most workers indicates the inheritance of a tendency
toward obesity (22 ,74), so that children of obese parents
need to take special precautions to avoid becoming overweight,
Some suthors have assoclated hereditary obesity with inheri-
tance of diabetes (52),

Actual cases of endocrine obesity are rare (22,52)°

Joliffe (52) points out that most obesity believed due toO
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faulty hormonal balance will respond to diet in the same
manner as ordinary obesity., He also states that, although
hyperinsulinism resulting in hypoglycemiag may lead to
obeslty, most obese patients show an elevated blood sugar
level, Nervous hypoglycemia might be a factor in the devel=
opment of obesity, However, this is not usually a cause of
obesity, Accbrding to Joliffe, sex hormones influence the
distribution of body fat, this distribution becoming apparent
only when the subject becomes obese, Obesity as a result

- of the physiological changes arising during puberty, meno-
pause and pregnancy are not considered by Joliffe to be due
to the hormomnal changes, as each of these periods involve

a different shift in hormonal balance, #Another argument

in favour of this statement is that if hormonal imbalance
were responsible for obesity, then more individuals would
become obese at such times, Again, these patients respond
to a reducing diet in a similar way to other obese subjectis,
It may be that persons who have a tendency to become pbese
are more susceptible at these times,

Hilde Bruch (13)in a study of the psychological factors
related to obesity distinguishes between develop?ental afid
reactive obesity, The former type is an integral part of
the growth and development of the person and is not actually
caused by emotional problems, whereas the'latter is an expres-

sion of an individual's emotional response to stress, Bruch
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feels that the discouraging prognosis for reducing supports
the idea that psychological factors are involved in many
ways, Reactive obesity is more common in adults, Such
persons should not attempt to reduce without psychological
or psychiatric assistance, Developmental obesity usually
occurs in a child whose living pattern centers sround eat-
ing and avoldance of social activities and sports. But
Obese persons do not share the same psychiatric problems,
Bruch feels that for some persons, overweight is a natural
state, while for others it represents a necessary adjustment
to life, without which the subject would suffer severe
psychological disturbances,

Hamburger (45) discusses reactive obesity as a "sub-
stitute adaptive mechanism" which permits a person to deal
with, and yet avoid difficult emotional problems, He classi-
fies the emotional factors involved into overeating as a
response to non-specific emotional tensions, overeating to
compensate for intolerable life situations, as a syndrome
of underlying emotional illness or as an addiction to food,
Young (129 stresses that all obese subjects cannot be con-
sidered emotionally unstable, Many different feelings, drives,
or conflicts might lead an individual to seek satisfaction
in overeating, depression being one of the most common causes,

In discussing factors related to overeating, a distinct-

ion must be made between.the terms appetite and hunger, Hunger
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refers to 2 physiological regulation while sppetite includes
g psychological response, The center of hunger is belleved
to be in the hypothalamus, whereas appetite involves the
cerebral cortex, The cerebral cortex may influence the
hypothalamus to increase or decrease hunger., Appetite refers
to an expresslion of mind which is related to hunger and the
beheviour which causes a person to seek food, Hamburger (45)
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mentions Engel who describes I
delay between the instinctive forces of hunger and the act of
seeking food as "the most important determinant of his total
psychologic behaviour," The cerebral cortex is the factor which
"allows hunger, memory of relief of hunger by eating, plemning
to find food and then esting," It is also the function of the
brain to allow a person to restrict his food intake, Because
avpetite 18 a function of the brain, it can be influenced by
experience and a number of factors, both physiologic and
psychologic, To understand the regulstion of focod intsake,
Hamburger (45) points out that the complex nature of man must
zlso be understood, Becsasuse of man's highly developed brain

he can subconsciously allow food to serve as a replacement

for unsatisfied emotional needs,

It 1s readily apparent from the above discussion tnat

the complex mechanism which regulates energy balance is not

art

fully understood, It ig now accepted that the center of

this regulation is in the hypothalamus (3,75). With experi-
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ments on mice, two areas of the hypothalamus, namely the

lateral end the ventromedlisl arsas, have been shown to be

¥
involved, MWMayer (71) refers to Carlson who postulated a
theory to explain the mechanism of the regulation of food
ntake, He noticed that when the empby stomach contracted
hunger was present, He asscciated the cause of hunger wilith
these contractions and the impulses of the vagus nerve,

This theory received wide accephance for a time, until 1t

was demongtrated that, after vagotomy, patients still exper-
ienced hunger sensatilons,

Mayer (71) describes an explanation by Brobeck, who
felt that animals eat to keep warm and stop eating to pre-
vent hyperthermia, This theory, slthough it does spply in
some cases, is not a pleausible explanation for the decreased

ppetite found in hyperthyroidism (52),

The explanation proposed by Mayer (75) is referred to
s the glucostatic theory. According to this theory, the
hypothalamus is particularly sensitive to carbohydrate metsb-
olism, not to blood glucose level per se, but to the rate of

effective utilization by the tissues, The difference between
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the venous and the capillary blood sugsar
an indication of the effective utilization by the tissues,

The rate of utilizstion 18 expressed as A glucose values,

When this difference is swmall {zero or small A glucose values)

N
D

the subject is hungry, and conversely, when it is large, the
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subject experiences ssatiety, It ig further believed that
glucoreceptors in the central nervous system carry impulses
to the hypothalamus and the cerebral cortex, influencing the
appetite~regulating centre to incresse or decrease food
intake,

The above theory offers an explanation for the hunger
typical of disbetics because, although the blood sugar level
ig elevated, the rate of glucose ftransfer into the cell is
decreased, so the cell is actually not using glucose effect-
ively, It is believed that the passage of potassium lons Iinto
glucoreceptor cells along with glucose phosphate may represent
the point at which the effective glucose level is tramnslsted
to electrical or neural mechanisms, This mey explain why
cortisone is associated with increased appetite, as follow-
ing its administration 8 glucose values are decreased in spite
of en elevated blood sugar levels, Mayer (71) reports that
Stunkard and Wolfe found good correlation with small A glucose
values and hunger, This theory is probably the most widely
accepted explanation of the sppetite regulating mechanismn,
However, Jolliffe (52) and Devidson et al (22), point out that
this cannot be the complete explanation, as many obese persons
have normal or 1argezﬁ glucose values along with an elevated
appetite,

Davidson et al (22) suggests that the gppetite-regulating
mechanism, with its locatlion on the brein, is probably subject

to various stimuli, in much the same menner as the respiratory
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mechanism, He feels that nervous, chemical and external
stimuli all play a role, He also postulates that total body
mess, factors determining chemical pathways of foods such

as hormones, the role of the liver, and the effect of exer-
cise are invo}ved (22},

Jolliffe (52) believes that "appestat" will be under-
stood when the physioclogical or chemical basis for a condi-
tioned reflex is found., He classifies the functional causes
of an elevated "appestat" into three categories, habltual,
cortical, and psychosomatic, The appetite-regulating mechan-
ism is subject to habit, and repeated overeating beyond
satliety can "set the appestat! at a higher level, The obese
person may be completely unaware of overeating because he
does not experience satlety with a normal intake of foocd,
Habitual overeating may also occur in a family situation
where the importance of food is magnified beyond proportion,
when family members eat high calorie meals, by the thrifty
housewife who would rather eat than discard leftover food,
or through the frequent or habitual use of alcohol (52),

Cortical or purposeful overeating is bellieved by
Jolliffe( 52) to be true of children who overeat to avold
parental nagging, It would also apply to persons who believe
that overeating will make them healthler and stronger,

Psychosomatic overeating may express a reaction to

emotional stress, an outlet for boredom, or an escape from
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the interests of the other sex. In all these cases, the
result - is an elevated "appesbtat" which cannot be returned

to normal purely through psychological treatment, It must

be retrained to a normal level, and the proper dletary meas-
ures enforced with discipline, Jolliffe furthef warns against
overemphasis on the psychological aspects of reducing, which
he feels may be more harmful than beneficilal,

A factor of major importance, often overlooked, is the
effect of exercise on body weight and obesity., HMayer (69,72,
7l) firmly believes that inactivity msy be the key to the
increasing overweight in today's society., He aptly describes
the significance of exercise when he says, "An inactive l1life
for man is as recent and abnormal a development as caging is
for the animal.," The proper functioning of the appetite-
regulating mechanism has been demonstrated to be dependent on
a3 certain minimum exercise level (72).

The relationship between activity and obesity has been
illustrated with obese mice where insctlivity is a character-
istic feature (71,76). Upon overfeeding, mice with the gene
for obese-hyperglycemic syndrome gained 200 to 300 per cent
more than non-obese controls, while mice with the waltzing
gene gained only 20 per cent more than non-obese littermates,
When rats were exercised for a period of 1 to 6 hours, food
intake was sutomatically adjusted in direct proportion to the

amount of exercise and weight did not change (77). When exer=-
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cised more than 6 hours appetite was lost and welght decreased,
The interesting point in this experiment was that when exer-
cise was less than 1 hour, appetite did not decrease propor-

tionately and obeslity resulted,

With a group of 213 male workere in West Bengal, India,
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Jean Mayer and socliztes {72) studied the relatlionship
between Calorie intske, body weight, and physicel activity,
Incressed food intake followed increased activity bub only
within a certsin limit, which was referred to asg the "normal
activity range", Below this level, =2 decrease in activity
ﬁas followed by an increase and not a decrease in food intake,
From these findings the authors concluded that there 1s a
certain interval, the "sedentary zone", where food lntake
does not correspond to energy output,

Chirico and Stunkard (18) studied a group of 25 obese
men and 15 obese women and compared them to an sdual number
of normal weight individuals, When physical activity was
measured by means of a pedometer, 1t was discovered that obese
women were much less active than the non-obese controls, They
found 2 lesser difference in the activity of the obese and
non~obhese men, These workers postulated that obesity in men

ened

93]

might be due to excess Czlorie intake rather than to les
physical activity, Studying snother group of obese women,
Stunksrd snd Dorris (110) found similaer results, In this study

the women congidered themselves to be guite active,although in reality
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they were not,

Bruch {(15) was one of the first to notlce the inactivity
associated with obesity of children, Wilkes (126) studying
a group of 300 obese girls aged 10 to 14 years, found they
were very insctive as compsred to children of normal weight,
Pullen {(16) studied the zctivity patterm of 113 overweight
girls aged 12 to 19, and compared it to that of 39 controls,
A cuestiomnaire, designed to reveal the subjects perception
of his behaviour and feelings, showed that most of the girls
were unaware of thelir degree of inactivity and attributed
thelr overweight to excessive eating, The obese girls did
not esat more than the controls, but were much less active,
Projective psychological tests indicated the obese girls were
guite pasgsive and tended to avoid difficult situations., Poor
eating habits were also discovered to be a feature of the
obeSe group,

Wilkes (125) conducted & survey of 300 obese girls aged
10 to 14 years, members of the "Chubby Club", A dquestiomnaire

revealed that they spent less time in sports than their non-obese

iplinzs. They ate a great deal of foods rich in carbohydrate
C y Lo
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d fat between meals and while watching television, SixbLy
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per cent of the obese girls did not belong to @ soclal club

2nd were very disgsatisfied with thelr spprearance,

Another study made by Stefanik et al (105) of 65 obese ado-

lescent boys showed that the obese boys did not overeat but energy



expendliture was depressed below g level congidered typicsl
of their sex and age group,
Bullen, Monello and others (16), investigated the Cal-

orie inteke and expenditure of 2 groups of high school girls
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attending a summer camp, The obese group had a glgnificantly
lower Calorie intake than the non-obese group, while attend-
ing camp, DBut a guestlionnalre revealed that the obese girls

spent less time than the other grour in active sports when not

-ty

2t camp., Both groups lost welght in splte of their increased
food intake, Studying 65 obese adolescent boye, Stefanik
et al (105) found the obese boys ate less then = control
group but thelr activity index weas much lower, These {ind-
ings were further supported by a study of 28 obese girls
conducted by Johnson and Mayer (49), Johnson postulated that
for the age group decreased activity rather then increased
food wag the contributing factor to the development of obesity.
It appears from the evidence to date that inactivity is

often characteristic of obese persons, It is difficult to

know whether inactivity is a cszuse or effect, Stunkard (110)

3]

suggests three factors which may lesd to decreased activity,

These may be biological, resulting from physical illness or

%'_1

an individusll's
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injury, or as a result of the requirements of

social pattern, or of an emotional nature, where inactivity is the

esponse to & situation of stress. Thus activity or exercige

-

can be assumed to play a significant role M the development
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and maintenance of many cases of obeglty and it becomes obvious

that exercige must be considered an essentlal part of a reducing

REDUCING PROGRAMS

The prognosis for success in reducing is poor (5,37,43,48,
52,113)0 Few obege persons loge welight successfully, and
fewer sre able to meintain s weight loss, There have been

many different approaches to problems of low Calorle diets,

In order to lose weight, there must be a Calorie deficit, butb
the guestion arises ss to which Calorie level is most effect-

ive, and what rate of loss may be considered advisable, The
and carbohydrate in the diet is

believed to be significant by some workers (21,38,92,93,130)
while others maintein the freguency of food intake plays an

important role (4,20},

The Calorie levels suggested range from zero to 2000
Calories, Fasting regimes are a relatively new approach to
dieting and appear to be attracting a conslderable number
of followers, Bloom (6) placed 9 obese patients on a fasgt-
ing program for a period of 4 to 9 days, and found weight
loss averaged 2,6 to 2,7 pounds per day, He felt that fast-

ing had congiderable merit in that it altered the patient's

v}

satiety level, A great vart of this weight loss was probably
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due to shifts in fluid balance (127). The possible hazards
of fasting are pointed out by the American Medlical Assoc-
iation (127).

Intermittent periods of fast were suggested by Duncan,
and coworkers (25), followed by diets of 1300 to 1900 Cal-
ories, Wishnofsky (127) points out, in reference to a study
on fasting that 63 per cent of ftotal welght loss was body
protein, Since body protein retains 3 psrts of water; as
coon as the pvatient resumes esting, replacement of body
protein will cause retention of water and & rapid welght

gain The physiologic dangers of prolonged negative nitro-

[
gen balance in fasting have been guestioned (51;61,84’130}¢
Diets of 400 Calories, combined with exercise, were

used by Strong, Passmore and Ritchie (108), and found to effect
an average weekly weight loss of 4,7 to 6 pounds, The patients
were hospitalized for a period of 40 to L5 days, No adverse
effects on health were noted and the patients did not suffer
from excessive hunger, The composition of the weight lost was
calculsted to be 73 to 83 per cent fat, 4 to 7 per cent pro=-
tein, and 1Q to 23 per cent water, Strong and others (1073
have also reported success on diets of this Calorie level,

The low Cslcorie diet most often advocated 1s one of

high protein, moderate fat and low carbohydrate, This pattern

7

hes been recommended by Young et al (128) and used with

congiderable success, It most neerly meets the protein needs
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prevents

of the patlient, provideg a senge of satlety and ¢ 7
excegsive fatigue, In = study of college women placed on
5 1400 Czlorie diet, the average welght loss per week amounted
to 2 poundg: there was 2 slight fall in basal metabolism
with weight logg and =z lowered retentlon of phogphorous and
calclium, Some subjects were in negative nitrogen balance,
even with 2 high protelin intake (67 62) .

The feasibility of low protein diets hag alsgo received

some attention, Dole et al (24) clasims that 2 high protelin

1]

1

@

t is not of any particular benefit to the patlent, Hisg

1

’_S

ndings suggest that high protein actually increases gppetite,

&
[

jO]

.1ized patients provided no

A study with L2 obese hosplt:e
definite proof that the welght loss was the result of the
restricted protein, It way have been as easgily due to &

change in the patient's eating habits, Unfortunstely, no
measurenent of fluid logses were recorded, A low proteln

diet is frowned upon by most aubthorities as considerable

damage mey be ceauged to vital body organs if such a program

h

or sn extended period or without proper medi-

]

is carried out
cel supervision (51,130)o
gein some authors feel that carbohydrate should be

A
A

wm

everely restricted (118) but the evidence to date

s
5
‘\J

©

s long ag minimum rrotein needs are met, the
of the Calories may be chosen to sult the individuals food

preferences (94),



One of the first to suggest that 2 high fat dlet weas

an effective meang of reducing was AW, Pernington {92,93).
He postulsted the theory that obesity was due to a defect

in the intermediary metabolism of carbohydrate resulting

in an excesg accumulation of pyruvete which in turn depreg-
ses fat oxidation and incresses lipogenesl h leaves

less fat free for energy and, conseguently, appebite 1s
increased, Miller and Thomas (80) examined blood pyruvate

sersong and found that thesge levels were

elevated, only after moderat exerclise, This increase was
considered a result of circulatory inadequacy rather than
defective carbohydrate mebabolism, Taller (115) hes empha-

sized Pennington's theory in the book "Calories Don't
Count." He quotes amezing succese with 93 patiente, =zlthough
sented for only 7. He has slso used the find-
ings of Kekwick and Pawsn (53}, These workerg conducted 2
study with 14 ocbese ratients plsced on three types of 1000
calorie diets for a period of 7 days, The dlets consisgted

of 90 per cent fat, 90 per cent protein, and 90 per cent
cerbohydrate respectively, The grestest weight loss occurred
with the high fat diet, snd the least with the high carbo-
nydrate diet, The weight logs wag not asscciated with a
significant loss of body protein, A remarkable resistance

to ketosis wasg observed in 211 natients, The idea that a

@]

nigh fat diet might be useful 1is timulzted further

b
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§
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regearch by other workers,
Kinsell (58) pleced an obese girl on an 800 Calorie
diet, An initial welght loss occurred, but then it levelled

off She was then put on a 600 fellowed by a 400 Calorie
y

diet, Kinsell found that, at the lower level, there wag a
minimal weight loss when all the Calories were from proteln

b

snd & rapid weight loss when Calories were provided by
carbohydrate or fat, A peculiar finding of this study in
the case was the positive nltrogen balen on high protein,
LOoO Celorie diet, Thig was interpreted to mean that she

possessed unusual sbility to conserve proteln,

Pilkington et 2l (94) believed that the length of the

diet in Kekwick's study was much too short., He conducted an

©)

experiment for a total of 54 days, verying the composition of th
diet every 18 days, from high fat to high carbohydrate,
Analyzing the weight loss, he found no significant difference
ht lecss during the

related to composition of the diet, W

iret few days on each diet was attributed to changes in

e

fluild balence., Since the weight logs levelled off within
each period, he concluded that it wag the Calorie level per

se, rather than the diet composgition, that was effective in

——— )

schieving weight reduction, Findings of Fletcher et al (38) sup-

g

port Pilkington's conclusions., Ohlson and coworkers (84) Tound

[N

that initisl weight loss wasg higher with 2 high fat dlet,

but after a 3 week period the total amount of welight lost was



she same ag that for a high carbohydrate diet, However
Ohlson (84) explained the slower loss of weight assgociated

with 2 low fat diet as a result of decreass in snergy

AV

expenditure, 2 high fat diet providing & greaster sense of
well being, incressed activity, and subsequently s more

orts that Welner

3

rapid loss of weight, However, Fletcher re;

o

{(38) found no significant difference in weight loss between
high cearbohydrate and t diets,

Taller's diet lumstructs the patlent to eat as much
fat ag desired but to avold carbohydrate foods, By restrict-
ing carbohydrate foods, this diet in effect becomes =z low
Celorie regime as mogt foods containing fat slso contalin an

sppreciable amount of carbohydrate, Yudkin and Carey (133)

tested this zpproach to dieting with 6 obese adulte. Rather

-

than increase the fat =nd protein, the subjects reduced their
carbohydrate intake to & level of 40 to 50 grams, The
resultent welght loss was thus due to s low carbohydrate, low
Calorie diet rether than & high fat diet,

Formula diets providing approximately 900 to 1000 Cal-
ories have been used successfully in the initiasl period of

reducing, FEoberts (98) studied = group of 57 patients on
g Metrecal formula diet, that contained 30,5 per cent pro-

tein, 19,5 per cent fat and 50 per cent carbohydrate. He

3

iced to start a natient on a

—~

felt that vroduct cculd be

reducing diet and to provide an opportunity to re-educate
& Pp



Lé

the patient with respect to food habits and dietary control,
He also felt it might be used intermittently with a low
Calorie diet to speed up weight loss and so offer encourage-
ment to the patient, The maln objection to formula diets 1is
that lay persons may use them as a2 means of reducing quickly
and thus fail to learn proper eating habits,

Many obese individuals consume the bulk of their
Calories at night (109), This pattern is defined as the
"Night-Eating Syndrome," Women have been found to be espec-
ially guilty of this and they are completely unaware of the
amount of food consumed, dJolliffe (52) emphasizes that when
such persons are reducing, Calories allowed in the evening
must be severely restricted,

Cohn (20), in work with rats, demonstrated that the
frequency of food intake may be of significance in the dev-
elopment of obesity, Rats,given meals rather than allowed
to nibble ad libitum, showed an increase in body fat stores,
decreased body protein, a change in enzyme activity, altered
thyroid activity, and an increased incidence of diabetes,

As a result of these findings, he postulated that when too
much food is ingested at one time, the pathways of metabolism
are 8ffected, so that amino acids, instead of being used for
synthesis of body protein, are diverted to form glycogen and
fat, Before this theory can be applied to man, more research

is needed,
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A reducing diet will never be successful unless the
therapist gains the full co-operation of the patient (10,37,
hly), This co-operation will depend on a number of factors:
the diet itself, the therapist-patient relationship, and the
emotional stability of the individual (37). The diet should
be low enough in calories to ensure an adequate and gradual
welght loss, and nutritionally balanced to maintain proper
health, It should be one which the patient is able to
understand, afford, obtain, vary, and follow for a long tlme.
The patient should not be excessively hungry or experience
undue fatigue, The literature suggests that some persons
may feel better on diets of different composition and that
eating smasller meals at more frequent intervals may be bene-
ficial for sone, Eating slowly may also have its advantages,

The relationship between the therapist and the patient
is considered to be a crucial factor influencing the success
of a reducing program (44), At the very outset of this
relationship, the patient should examine his motives and
goals, If these goals are unrealistic, dieting will prove
an added source of discouragement and frustration, The
therapist should not over-emphasize the inherent dangers of
obesity nor the rewards of dieting., Reducling must be approached
from a rational point of view, It must not become the means
by which a person achieves beauty, success, oOr self-confidence,

This is a period of re-education for the patient, a time to
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learn good food habits, the Calorie value of foods, the
value of moderate exercise, and the principles of energy
balance, The therapist should attempt to remain objective
in his approach, and should oontinue to follow the patient's
progress for a considerable period of time, This also
implies that he be alert to the symptoms of emotionsl dis-
tress as described by Hamburger (44). Depression is fre-
quently associlated with reducing and complaints of fatigue,
loss of appetite, or crying spells may be 2 signal to counsel
the patient and perhaps discontinue dieting (44),

"The individual who is emotionally stable and decldes
to reduce for the sake of health, or appearance, will prob-
ably meet with success on a reducing program (101), For per-=
Sdns whose Obesity is assoclated with severe emotional or
psychological disturbances, reducing may only exaggerate their
problems, especially if they fall to achlieve the weight loss
desired (12,44), A drastic change in eating habits may
represent for some persons a severe disturbance in emotional
ksecurity, The maintenance of the obese state for these
individuals may be, as Bruch suggests (14), a protection
against more severe emotional distress,

The obese person on a reducing program is facing a very
difficult period in his life, Even if he 1s emotionally well
balanced, a new food and activity pattern must be established,

A great deal of encouragement is needed to achieve success,
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A number of psychological tests havé been used to determine
the emotional stability of obese persons, Shipman (101) has
devised a combined anxiety and depression test which, he
claims, will enable the physician to assess the probability
of success on a reducing diet, This test was administered
to a group of 124 obese persons, 72 of whom were attending
an obesity clinic, the remainder belng private fatients,

All levels of socio-economic status were represented, The
anxiety séores were  found to be related to dieting success,
being low for the successful dieters, and high for those

who falled to lose weight. The initial depression scores
appeared to be more closely related to the success of the
clinic group, than to the success of the private patlients,
Other factors considered relevant to successful reducing
were age, soclo-economic level, degree of obesity, and mari-
tal status., A favourable emotional state was considered

to be essential to successful dileting. It was further
noticed that psychological factors had a more pronounced
effect after one month of dieting, Until this time, weight
loss was not believed po greatly influence physical or
psychological stress, To learn the true diagnostic value of
Shipman's test, more data must be collected, However, it
may serve as an aid to physicians and nutritionists in direct-

ing individual and group weight reduction programs,
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Because the individual treatment of obesity has met
with such little success, a new method has been suggested,
namely group therapy, Simmons (102) describes this method
as a somewhat undefined procedure; being neither psychother-
apy nor a clasgs 1n nutrition, but rather a social grouping
of persons sharing the same problem and trying to do some-
thing about it°w It affords the opportunity to each member
to have his problem recognized and,at the same time, receive
support from other sympathetic members, The group determin-
atlion may provide encugh incentive to enable the indiviaual
to follow a diet and lose weight,

A four year study conducted by Simmons investigated
the benefit of the group weight reduction program (L02). Four
hundred and fifty over-weight persons volunteered for the
study., A physical examination, a health questionnaire, and
nutrition interviews as well as numerous psychological tests
were involved, The subjects were divided into two groups,
those below and those above age 400> Sixteen weekly meetings
were held, This program met with a fair degree of success
as 40 per cent lost 15 pounds or more during the study
period, A follow-up after 1, 2 and 3 years showed that
37 per cent could be comsidered successful after 1 year,
while 47 per cent had not gained after 2 and 3 years,

Suczek (113, on the other hand, believes that only those
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who are not emotionally maladjusted can make use of the
group method, He stressed the importance of the psycholog-
ical attitude of the obese person, The Herrick control
study (102) of 100 obese women identified 6 distinct psy-
chological groups, each with its own level of anxiety,
interpersonal behaviour, and security operations which can
be distinguished clinically as well as with psychological
tests, There is general agreement in the literature about
the importance of the symbolic value of food and a large
body size to the obese individual (112,113), It is also
agreed that these attitudes must change before effective
weight reduction can occur (101,113). Suczek claims that the
results of the group method are similar to those achieved
by individual treatment, Generally more than half of the
members lose weight while in the group but only a small
proportion are able to maintain this weight loss,

Brosin (10) suggests that those who depend on food to
allay disquieting feelings can alter their eating pattern
when circumstances change so that "satisfactions" are pro-
vided by other means, This helps to explain "the success of
the social clubs formed by obese persons, modelled on Alco-
holics Anonymous because these organizations offer much .com-
panionship and realistic supporte“ Such groups do provide
"supplies" for some, but once an individual leaves the group

he no longer has the comfort, support or sympathy of the
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other members, and so resorts to former eating habitbs,

Those who are unable to make use of these "supplies" cannot
lose weight, The members who lose welght and maintain their
welght loss probably represent the individuals whose obesity
is not related to emotional maladjustment., This success-
ful group would include the constitutionslly obese, whose
goals are realistic, and who are able to change their
attitudes to eating, fairly easily, Suczek (113), using

the "Interpersonal Dimensiong of Personality System! to
asgess psychological attitudes, found no chenges in the
attitude of 100 obese women after group therapy,

On the positive side, group programs do afford recog-
nition of the human aspects of dieting, Simmons (102) feels
that its greatest merit may be as a preventive approach tov
overwelght, The method has great potentialities. Present
group programs could be immensely improved by the combined
efforts of physiclang, psychiatrists, nutritionists, and

soclal workers,
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METHOD

A group of 25 women, members of the Winnipeg Branch
of the Streamliners Club, was selected for a study of food
intake, energy expenditure, and response to a reducing diet,
The Streamliners Club is a social organization whose spe-
cific purpose is to assist overweight women with reducing,

To qualify for membership, the woman must be at least 20
pounds above the ideal weight and have approval of her’
physician to embark on a reducing program, Immedistely after
joining, each member 1s given a 1200 Calorie diet. At each
weekly meeting, the women are weighed, and then participate
in one hour of supervised physical exerclse, Those chosen
for this study had expressed interest when approached by an
executbive member of the club,

On the basis of previous weight loss, women were arbi-
trarily divided into 2 groups, Members of Group 1 were con-
sidered to be resistant to weight loss, i,e., non-successiul
dieters, Those 1in Group 2 were maintaining a steady welght
loss and so were classified as succegssful dieters, A group
of 8 women composed of professional students served as controls,
The control group was similar in age but not paired with
respect to occupation,

General information concerning weight record, food hab-
its, and activity pattern was obtained through a questionnaire

(See Appendix A),



To determine the body builld of each subject, wrist
measures and helght were used., The 1deal weight for this
frame was taken from the Metropolitan Life Insurance Com-
pany's Table of Desirable Weights for women {(79), (See Appen-
dix C), The percentage above 1ldeal welght was then estimated
for each subject,

A seven day record of food intake and activities was
obtained for the 34 subjects, Most workers consider the 7-day
record to be more representative of usual food intake than
records of a shorter duration (29,39,78,100,117,120,132),
Widdowson and McCance {(123) states that while a week is the
shortest time for which a dietary study should be made, results
for one week are probably fairly representative of the per-
son's accustomed food intake, While some authors have found
no significant difference between the 3- and 7-day averages
(131), 3-day records are reliable only when studying large
groups, FKach woman was interviewed and instructed as to the
proper technique of recording food intake and activities, The
instructions and sample food record are found in Appendix B,
It was originally intended that sl11 women be visited during
the 7-day period,; bubt this proved to be impossible and contact
was kept with the subjects by telephone,

Food records were analysed using the "Table of Food

Values Recommended for Use in Canada," (82) and 'Food Values
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of Portiong Commonly Used," prepared by Bowesgs and Church (19).

The mean daily Celorie intake, and percentage distribution of

<T

Czlories in terms of protein, fat, and carbohydrate wa

foods not found in either
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calculated, The Czlorie
of the two sources, was calculated from the recipes provided

by esch subject. Approximate serving sizes had to be esti-

o
1

mated when meals were esten away from home,
From the food records the number of breakfasts eaten and
the frequency of between meal and bed-time snacks were

estimated, Activity records were anaslysed and each actlvity

\

ouped into one of 3 categories, namely Maintenance, &, or B,

as desigmated by the Canadian Dietary Stendard (See Appendix I,
Table 2), Energy expenditure was estimated by multiplying the

Calorie expenditure per kilogram of body welght by the number

5

of minutesg spent in each activity. Tables used were those

prepared by Durnin (87)(See Appendix E, Table 1), Some of
the records were kept in congiderable detall and provided an

accurate approximstion of energy expenditure, The per cent
of time spent in each category was also noted,

It is generally accepted that obese persons have a higher

energy expenditure then persons of normal weight, However,

the energy expended in any activity by excessively obese indi-
viduals is not directly vronortionzl to their body welght,

The Cglorie expenditure when based on actual welght gave

extremely high values which did not relate to the weight change



-

he ideal
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observed during the 7 day period, However, using

2
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by

welght a2s g reference, the predicted weight change more closely

n

gpproximated the actual., As a further means o

s
(@)

omparison,
energy expenditure was calculated from the Cansdian Dletsary

both ideal snd actusl welight as a reference,

¥
¥

From the metabolic body size, the Cglorie cost of maintenance

activity 2nd the cost of 8 hours spent in A category sctivi-

ties was calculated, The ar suggested by Jolliffe (52)

calculated (See

(@]

t0o assess (Calorie requirements wag als

-

Appendix B, Teble 3) and compared to the Tigures derived

from the other methods, This method makes an allcocwance of

4 Calories for esch pound of excess welght over the regulre-

ment for women of a specified age and height (52).

As o measure of actlivity level, some of the women wore a
pedometer for a period of o 7 days The totel mileage as
recorded by the pedometer reading was adjusted for the indi-
vidual'ls stride to arrive at the average number of miles

walked per day, As an added l1tem of interestto the study

the psychological quiz developed by Dr. Shipmen (See Appendix
G) to assess the potential success on a reducing seguence was
given and the results compared with the actual progress of

the individual,

Following the food end activity records, & 1000 Calorie

=~

diet was given to 23 subjects to be followed for a period o

L weeks, The diet was calculated to provide 60 grams orotein,
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35 grams fat, and 110 grame carbohydrate. Based on the
Exchange system , two diet patterns were offered (See Appendix
H), slong with instructlons for following the diet, Diletary
scales were also provided to insure the proper measurement
of food, Weights were recorded at the begimming and end of
the reducing program, The predicted welght loss was compared
to the sctual using Calorie requirements as determined by
the Jolliffe wethod,

A three month period elapsed between the time of record-
ing food intake znd activitieg, and the beglmning of the 1000
Galorie reducing diet, A record of the welghts of the women
in Groups 1 and 2 during this period made it possible to com-

pare the weight lost by each group. 1t w

®
w

also pogsible to
trsce the long range pattern of weight reduction for those

members who had belonged to the club for = numnber of vears,
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DISCUSSION OF RESULTS ’

A study involving human beings is never perfectly
controlled., A researcher in the physical sciences can con-
trol all the variables in an experiment and achieve reliability
and reproducibllity of results, In snimsl studies, the genetic
factors may be controlled, and the snimals gilven exactly the
same treatment, i.e,, the same ration, and raised under the
same conditions, However the results may be affected by un-
forseen factors or constitutional differences of the animals,
For the nutritionist studying humen belngs, the procblem is
far more complex, In addition to the variables involved in
animal experiments, such studies are subject to the incon-
sistencies typical of human behaviour, Any random sample of
individugls will present differences in genetic mekeup, as well
as blochemical individuslity, and varied nutritional back-
ground resulting from diverse cultural, social and psycho-
logical environment, Although the individuals participating
in a study may undertake the project with the most sincere
intentions, personality problems, emotionzal crises, l1lllness,
unexpected pregnancy;and pressing social demands, may inter-
fere with the degree of cooperation, A certaln amount of
control may be exercised over the environmental factors, 1n
specific types of studies, for example, facllitles may permit
the hospitalization or confinement of the individuals in

question, But in meny cases this is neither possible nor



practical, In fact, the abnormal aspects of such controlled
conditlons may result in findings not applicable to normal
living. This study was conducted within the home situation
and as such was influenced by various environmental factors,
However the limitations presented by the absence of control
do not, in any way detract from the significance of the
results, for the information gained by this research can only
enhance the present understanding of the problem of energy

balance and obesity,
DESCEIPTION OF SUBJECTS

Thirty-three women participating in the study were div-
ided into 3 groups: Group I, 14 unsuccessful reducers; Group
IT, 11 successful reducers; and Group III, 8 contrel subjects
selected from among the staff and students in the School of
Home Economics, Characteristics of the 3 groups are summar-
ized in Table 1, Eight of the women in Group I had been
members of the Streamliners for 8 years, whereas the majority
of those in Group II had belonged to the club less than 1
year, The extended length of membership of those in Group I
indicates a longstanding and obviously unsuccessful attempt
to lose weight,

The three groups were similar with respect to age and
height, The mean weight was 190, 173 and 140 pounds for

Groups I, II, and IITI respectively, The percentage above
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PTABLE I, Characteristics of three groups
of women participsting in the

study.
Group Designation
Characteristic : T 1T T11
Number in group : 14 11 8
Age Range 23=60 20=50 20=-51
Mean Lo 31 33
Weight (1bs) Range 148, 5-2605 140-204,5 114=163
Mean 190 173 140
Above Tdeal Wt, (%) Range 12-80 11-64
Yean 39 35
Yad previously reduced (%) 99 99 25
Gained welght during preg-
nancy (%) 64 58
History of overweight (%) 29 L5 38
Taking appetite depressants
(%) 14 27 0
Taking thyrold preparations
(%) 21 0 0
Occupation (%): Homemakers 86 73 0
Employed or
students 14 297 100

Participating in Active
sports (%) 29 36 25

Daily Exercise Program (%) 0 L5 0




ideal welght ranged from 12 to 80 per cent in Group I, and
from 11 to 64 per cent in Group II, The controls were con-
sidered to be within the normal weight range for thelr sge
end helght,

The age of onset of obhesity ranged from 11 to 35 years
in the first group, and from 6 to 25 vears in the second
group, More then half of the women in both Groups I 2nd II
reported added weight gained as & result of pregnancy.
Fewer members in Group IT had made nrevious abttempts at
Sileting as compared to those in Group I, Some of the women
in the first group hsd reduced as many as 8 times, Thig
repeated effort at reducing was reported by Maretzkl and Dodds‘
(66), who found 77 ver cent of their subjects had dieted many
times, All of the dieters had regained welght after & reducing
program while 36 ver cent of the unsuccessful reducers, and
54 per cent of those in Group II had regsined more welght
than wgs previously lost, Other workers have found obese
persons to show a gradusal weight gain after dieting 1s discon-
tinued., This appears to be an insidious process which few escape,

More women in the second group reported a family history of
overwelght than did the other 2 groups, Questions regarding
the use of anorexants and thyroid preparations revealed that

twice as many of the successful reducers were taking appetite

%)

dépressaents as compared to the unsuccessful reducers, whereas



62

21 per cent of Group I were taking thyroid preparastions as
compared to none in the second group,

Only 14 per cent of the women in Group I worked outside
the home whereas this figure was doubled in Group II, This
may in part account for the better success of the second
groupas there could be less opportunity to become preoccupied
with food and perhaps greater motivation due to more fre-
quent ccntact with other people,

The questionnaire attempted to discover the subjects atti-
tude toward food, to find whether overeating was a response
to emotilonal problems; and 1f the groups differed with respect
to food habits, Seventy-one per cent of Group I, Sl per cent
of Group II, and 50 per cent of Group 1II reported that they
ate more when they were bored, Fifty-seven per cent of
Group I, 36 per cent of Group II and 12 per cent of Group III
ate more when they were lonely, Seventy-eight per cent of
Group I, 45 per cent of Group II and 12 per cent of Group III
ate more when depressed and 85 per cent of Group I, 18 per
cent of Group II and 25 per cent of Group IIT ate more when
annoyed, Thus it appears that the eating pattern of the
unsuccessful dieters showed a greater relation to emotionsl

stress than 4did that of either of the other groups,

CALORIE INTAKE

A summary of the mean daily calorie intake 1is presented in
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Table 2, For Groups I, ITI and III the mean daily Calorie

(=0

i

nktake ag calculated from the 7 day food records wag 1@34,1259

{0
fd

nd 2007, Although Group II eppeasred to be consuming fewer
Calecries per day than Group I,by t test the difference was
not statistically significant, An anslysls of varilance did
discover a significant difference between the Calorie intake
of the 2 groups., A difference of even 200 Calories per day
over an extended period of time could account for a con-
siderable difference in rate of weight loss, Polack (45)
points the fact out dramatically when he states that an
extra 10 to 15 Calories per day over a period of 10 to 15
vears may result in a gain of 10 pounds, The mean Calorie
intske for Groups I snd 1I were congliderably lower than that
of the controls,

There was wide individusl variation in the Calorie
intake of both Groups I and II, ranging from & level of 645
Calories to 2102 Celories per day, This represents a sig-
nificant finding as a8ll the women in both groups had been
given a 1200 Czlorie diet when joining the club and the maj-
ority believed they were following it fairly closely, Many
reasons could probably account for the extremely low levels, the
most obvious being excesgive zeal in reducing, but omitting break-
fest, lack of appetite or use of anorexants may also be con-
tributory factors., At the other extreme, poor food habits

such ag omission of breakfssts, with between meal and bedtime
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snacks, ignorance of serving sizes, lack of knowledge concern-
ing calorie values of food, poor adherence to diet, and socisal

and family obligations, could account for the extremely high

2

2lculation of the percentage composition of the diet
showed the percentage nvofeln te be similar for all 3 groups.
The average dalily proteln 1ntake ranged from 40 to 79 grams

in the first group and from 35 to 108 grams in the second group,
The range for the controls was from 48 to 91 grams, The mean
daily intake for each group was very similar being 63, 62 and
6l grams of protein per day., A comparison of the protein in-
take with the Canadian Dietary Stbndawd for minimum (0.4 gm/

Kg body weight), and recommended daily allowance (0,7 gms per
kilogram of body weight) showed that the protein intake of

7 subjects in Group I, snd 3 in Group II, fell below the
recomnended level, One subject in Group II, with an average
daily intake of 645 Calories was consuming only 0,38 gms of
protein per kilogram of body welight, indicating & sub-minimal
protein intake, It ig z2larming to think that in their efforts
t0 reduce quickly such a large percentage of both groups were
consuming precariously low levels of protein, The posgsible
dengers of prolonged low protein intake have been stressed by
many authors (11,128), and it has been repeatedly found that, 1in

such instances, body protein is being sacrificed to meet



energy needs, Low protein diets have been shown to be
associeted with a considerable loss of body water, Since
the replacement of 1 pound of body protein involves the
upteke of 3 pounds of body wabter, the relative ease with
which some of the women gain weight may be the result of a
lose of body protein stores rather'than fat, The errstic
welght loss pattern of Subject #20 appears to confirm this
hypothesis, She loses welght very aquickly, but ss soon as
her intake increases slightly she shows a rapid increase

in weight, There also sppears to be some difference between
the groups with respect to the mean percentage of Calories
contributed by fat and carbohydrate. Groups I had s higher
intake of carbohydrate foods, then Group II, WMany workers
have advocated severe restriction of carbohydrate foods on
a reducing diet, 28 they appear to stimulate appetite and
provide less satiety than foods composed largely of protein
or fat., It would be interesting to see if the bulk of these
carbohydrate Calories were consumed in the evening, as this
has been observed with many obese women (109) . Group 11 hsad
a higher mean fat intake than Group I, It is possible that
the higher fat content provided encugh satiety to enable

the individuals in this group to maintain a2 lower ¢alorie
intake, These findings are different from those of Maretzki

and Dodd (66) who reported successful losers having a gignifi-
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cently lower mean intake of fat and protein than unsuccessful
losers,

An snalysis of variance on the individual daily Calorie
intake throughout the seven-day period for 25 obese subjects
may be found in Table ITII, It shows g significant difference
in the day-to-day variastion in Calorie intake of each indi-
vidual, as well as g significant difference in the dally
intake between subjects, This lends support to the obser-
vatlons made at the begirming of the study, as 1t points out
the fluctuations in daily intake of unsupervised persons dur-
ing reducing regimes, It further emphasizes the need for more
strict comntrol over the reducing diet and for better instruc-
tions. The daily fluctuations may explain,; in part at least,
individual differences in rete of weight loss as well as the
irregular patternof loss observed in some subjects, An analy-
gis of variance with regard to differences between weekly and
weekend Calorie intake would undoubtedly be revealing, Another
point; which is well illustrated by these records, is the
unreliability of food records of shorter duration than one week,

TABLE III. Analysis of variance for day and person

to person varistion in individusl Calorie
intake over a 7-day period,

Source ar SS9 MS F
People 24 252,247,957 10,510,331 b,13%%
Days : 6 324,889,218 54,148,203 21,26°F
Error 14l 366,854,172 2,547,598

M, N,
Jedt

Significant at 1 per cent level,
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\ The food hablts of each group with regard tc the number
of breakfasts eaten and between-meals snacks during the 7-day
food record were compared, Thé results, given in Table IV,
show that 14 per cent of the unsuccessful dieters ate fewer
than 3 breakfasts per week, whereas all the members of Group
IT and III ate more than 4 breakfasts, More between-meal
and bedtime snacks were characteristic of Group I, ss compared
with the other two groups. In the questionnaire, 64 per cent
of Group T, 36 per cent of Group IT, and 12 per cent of Group
11T reported eating between mesls, Eating at bedtime was
reported by 64, 63 and 62 per cent respectively of the three
groups, Examination of the food records showed that, although
between-meal and bedtime snacks were common in all groups,
they occured with greater fregquency among the unsuccessful
reducers, The "night-eating syndrome" common to obese sub-
Jects, has recelved =z great deal of attention, for it 1is
believed that this 1s the time of day when the bulk of Calo-
ries are consumed, and that the individuals concerned are
unaware of this eating pattern., From this study, 1t appears
that most of the subjects ate at night, All of the women
in the control group were found to eat at bedtime, amnd this

may be considered a typical eating psttern of this occupat-

ional group,
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ENERGY BXPENDITURE

The mean dally Calorie expenditure was estimated from
7-day activity records for 33 subjects, WMost of the activity
records were carefully kept and are considered a reliable
measure of activity, The records of subjects 9 and 16 were not
recorded in sufficient detail, so only an estimate of g¢alorie
expenditure was made in these cases, The time gpent in each
activity was multipllied by the Calorie cost of the activity
rer kilogram of body weight, as taken from tables of energy
expenditure prepared by Durnin (see Appendix E, Table 1), For
persons of normal welght; a reasonably close balance between
intake and expenditure is to be expected, so that for all
practical purposes, the Calories consumed should approximetely
equal those expended, 1t was found that using actual weight
in the celculations, energy expenditure of the control subjeots
was very close to Calorie intake, When 1ldeal welght was used,
both values were surprisingly close (mean of 2007 and 2076
respectively), A similarly close bhalance between Calorie
intake and expenditure over one week has been shown by Durnin
and others (124 ),

However, when the Calorie expenditure for the obese
subjects was calculated on the basis of actual weight, extremely
high values were obtained, renging from 2508 Calories per day

to 4775 Calories per day, When the Calorie expenditure was
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caleulated from ideal weilght, the predicted welght change

- came closer to that observed for most subjeots (see Table V).
This suggests that ildeal weight is a better basis upon which
to estimate calorie needs,

If energy requirement is more closely related to ideal
than actual weight, then two contredictory explanatlions are
possible, Either fatty tissue is metabolically inert or
the obese are sble to perform activities with much greater
efficlency than the non-obese, Evidence that basal metabolism
is higher in the obese contradicts the concept of completely
inert fatty tissue, However it is also clear from observing
the obese women that many have adapted to a heavy body size
by eliminating needless movements, Based on idealweight,
and using Durnin's figures, the mean dally Calorie expenditure
wag similer for all three groups,

Calorie allowances propbsed were also calculated using
the formula for metabolic body size of the Canadian Dietary
Stendard from both ideal and actual weight., Another method
suggested by Jolliffe (52) was also used, The méan daily
energy expenditure for each group, as determined by fTive
methods is presented in Table VI while the same date for each
subject may be found in Appendix F, Table 3.

There was very little difference in the means of values
for mean daily expenditure of the control group, as determined

by the five different methods, This was because thelr weight
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closely approximated ideal, For the obese subjects, the fig-
ures derived from Durnin's tables gave values which were very
close to those using the Cznadian Dietary Standard for meta-
bolic body slze with ideal welght, When actuzl weight was
used, the Calorie requirements calculated from the method of
the Cansgdlan Dletary Standard gave slightly lower figures
than Durnin, Mean Cal orie expenditures as estlimated Dby
Jolliffets method was much lower them that obtained by elther
of the other methods, Durnin clsims that Jolliffe's figures
underestimate actual energy expenditure (R6).

TARLE VI, Mean dsily Calorie expenditure Tor three
groups of women calculated by filve methodg

Method Mean Dally Calorie Expendliture

IT 11T

Durnin (ideal wt,) mean 24719 2314 2076

Durnin (actusl wt,) mean 3330 3123 2231
Can,Dietary Stand,(ideal

wt,) mean 2U80 2378 2408

Csn,.Dietary Stand,
(actusl wt,) mean 3090 3013 2540
Jolliffe (58) (actusl wt.) 2294 2295 2238

It is spparent that estimating the energy needs of
obese persons is s difficult task. Even with peonle of normal
welght, individuel veriation permits only an spproximate esti-

mete of actual energy expenditure, The method of calculating
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Calorie reguirement by the time spent in different activities
may,as Elliot, Patton and Singer (34) suggest, be unsuitable
for use with housewives, as they may be doing seversl tagks gt
the same time, Individusl varistion may be even further
exaggerated in the obese. Because of this, more accurate
measuring devices are necessary,

It had been hoped that basal metabollism tests could
have been performed on the obese women; in order to examine
individual variation in basal redquirement, at least, However,
due to the time of year zsnd difficulty in making arrangements,
it was not possible to carry this out., The results of this
studj suggest that the energy expenditure of obese persons
lies somewhere between thevvalues for ideal and actual weight,
Other workers have indicated s relationship between energy
expenditure and body weight, but the exact mnature of this
relationship has not been defined (26, 87),

A comparison of the three groups with respect to the
per cent of time spent in various activities is presented in
Table II, A description of the categories designated as
maintenance, A, B, and C, as outlined in the Canadlian Dietary
Stendard, is provided in Appendix E, Table 2, The time devoted
to maintensnce activity was similar for both Groups I and II.
The only significant difference between the two groups was in
the B category of activity. Group II spent L per cent of

their time in this category as compared with 2 per cent for
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Group I, There was no significant difference between the

two groups for calculated mean energy expenditure, The
successful reducers spent slightly more time in maintenance
and sleep and less in the A category, Although the difference
in time spent in B category activities is small for both
groups, 1t could, as with food intake, account for the greater
weight loss of the successful reducers 1f contlinued over aﬁ
extended periliod,

As previously mentioned, the control group was not
paired with respect to occupation, and they spent the most
time in maintenance activity and the least in the B category
of 811 3 groups, It would have beén helpful to have included
housewives and mothers of young ohildren in the control group.
The 3 groups spent one-third of the day in sleep, which 1Is
considered to be average for most veople,

The level of Calorie expendibure of each group,as well
as the time spent in various activities, agrees with the
suggestion of the Canadian Council on Nutrition that the
majority of Canadians belong in the A category of activities,
Previous standards have overestimated the energy expenditure
of housewives. Durmin, on the basis of various studies, class-
ifies housework s sedentary and points out that, although it
may be mentally taxing, the time spent in heavy work is rela-
tively small, and so does not increase the overall dally energy

expenditure (28).
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The pedometer has often been employed to assess the
activity level of individuals, The range of distance walked
per day by subjects in Group I and II are given in Table VII,
The distance walked by each subject may be found in Appendix
F, Table 4, One subject in Group I walked a record 8 miles
per day, The average distance walked by members of Group II
was 2,5 miles per day, ranging from 0,6 to 5,3 miles, It was
unfortunate that more subjects were not able to participate
in this part of the program, for a more accurate estimete could
then have been made for the level of activity characteristic
of each group. The only observation which may be made is that
there appears to be a wide individual variation in the disg-
tance walked per day,

TABLE VII, Distance walked per day by ten subjects
ag nmeasured by pedometer,

Distance Walked Per Day

(miles)
Group Number Mean Dange
T 3 % 0.3 = 8.0
II 6 2.5 0,6 = 5.3
* Due to small number of subjects participating,and the
one extreme case who walked 8 miles, the mean value is

considered meaningless,
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PATTERN OF WEIGHT REDUCTION

A record of the weight loss for Groups I and II was
kept for the period of October to February, The pattern of
weight loss for the 2 groups during this period is presented
in Table VIII., Only 3 women in Group I lost welght during
this period as compared with 9 in Group II, Eleven of the
unsuccessful reducers gained weight, One woman in this group
gained 20 pounds, Only one subject in Group II gained welght
while one remained the same, A weight gain over 2 holiday
perlod frequently occurs with many reducers, and is probably
a result of social and family obligations,

Figure 1 illustrates the patbern of weight loss for
2 unsuccessful reducers over a2 period of 8 years, BRoth of
these subjects are extremely overweight, snd both show ex-
treme fluctuations in weight, It appears that each weight
loss 1s followed by a gain whioh brings total body weight to
a higher level than that previous to the weight loss, Fig-
ure 2 illustrates the pattern of welght loss for some of the
other subjects in Group I, It will be noted that many of
these women weligh more now than when they joined the club,

7,

For those subjects who have been members for oanly 1 year, the
pattern of weight reduction is exemplified in Figure 3, It
may be observed that some of the successful reducers have been

maintaining a steady, yet gradual,weight loss, while others,
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such as Subject #15, show a sharp decline in weight, A1l of
the unsuccessful reducers have, 1in spite of some weight loss,

a2

gained weight since jolning the Streamliners,

ANXIBETY-DEPRESSION SCALE

The mean scores made on Shipmen's Anxiety-Depression

test by the three groups are given in Table IX,

TABLE IX. HMean anxlety and depression scores on
Shipman test for three groups of sub-

jects,
. Score
Group Anxiety Depression
I 7.6 T 5,17 11,4t 2,5
i1 8.9 L 4.5 10,6 £ 1,8
I and IT 8.2 T 4,6 11,1 T 2.2
IIT ’ 2.6 T 2.5 9,3 T 1,4

* Standard deviation

(Individual scores are seen in Appendix G, Table 1). The
successful reducers appeared to have a higher score for anx-
iety than the unsuccessful reducers, whereas the score for
depression was slightly lower, However, this difference was

not statistically significant, Both Groups I and I1 had
higher\scores for anxiety and depression than the control group.

The mean scores do not appear to indicate any difference in
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the probability of success between the 2 overweight groups.
This may be due to the small number of subjects in sach
group. oome of the individual scores appeared to be related
To success in dieting, Subject #7, who weighs 247 pounds,
scored 16 on anxiety and 15 on depression, She has been
overweight for a number of years, and repeated attempts

at reducing have met with little success, Subject #22 on the
other hand, has also lost very little weight since she joined
the club in 1961 and yet she scored very low for both anxlety
and depression,

The usefulness of such a test to predict the dieting
succegs of any individual may be open to question., To be
considered both valid and relisble, a test should measure
what it is supposed to measure, and the results should be
reproducible, It is difficult to believe that a single test
can measure the degree of snxiety and depression, for many
factors may influence the way the subjects answer the quest-
ions, Some of the women could not understand some of the
questions or found them ambiguous., In addition, it is quite
possible for someone to give false answers, One- subject,
conslidered to be an extremely anxious person scored zero for
anxiety, Obviously this individual's state of snxiety was
not reflected by the test, The use of true or false guestions
in any test reduces reliability, for the chances of guessing

the expected aunswer cannot be overlooked,
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REDUCING DIET

A 1000 Calorie diet was planned to contain 60 grams
protein, 35 grams of fat and 110 grams of carbohydrate (see
Appendix H), This high protein, moderate fat regime has
received the support of many nutritionists and dietitians,

It is high enough in protein and fat to provide satiety, and
meets the nutritional requirements for minerals and vitamins
of most persons.

The reducing program wag planned to cover & period of
4 weeks, For a variety of reasons, some of which will be dis-
cussed later, 6 of the women were unable to continue for the
full period, The record of weight loss is summarized in Table
X. The dally Calorie expenditure was estimated by the method
suggested by Jolliffe, and the predicted weight loss calculated,
To assess the relative adherence of each subject to the diet,
the performance index was determined (52).

The mean weight loss was similar for both groups, although
the performance index was higher for Group II, Other workers
have reported actual welght losses which more closely 2pproxi-
mated the predicted (11, 128, However, in all of these studies
individual food intake was controlled, If this index is con-
sidered to be an accurate estimate of performance, then the
response to the reducing diet was poor, On the other hand, a
total loss of 10,1 to 10.5 pounds in 4 weeks appears to be some-

what higher than the usual recommended weight loss of 1 to 2 pounds
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TABLE X, Weight loss of eighteen subjects after
four weeks on a reducing diet of 1000

Calories,
Perfore-
Initial Estimated Predicted mance
Subject Wt o Daily Wt,Loss¥** Actual Index
Number (1bs) Requirement® (1bs) Wt . Loss i
Group 1
1 156,2 2066 8.5 3,0 35
2 239.5 2246 10,0 5.5 55
3 162,5 2182 9.5 1.5 16
5 175 2558 12,5 10,0 80
7 247 2456 11.6 3,0 26
8 175 2308 10,5 7.0 67
10 209 2400 11,2 3.5 31
11 171.5 2338 10,7 6.5 61
13 169 2326 10,6 6,5 61
Mean 189, 4 , 2320 10,5 5,1 48
Group IT
15 148 2060 8.5 3,0 35
16 192 2186 9.5 2,0 21
17 175,5 2080 8.6 4,0 L7
18 186,.5 2636 13.1 9.5 73
19 192,5 2210 9.7 6.5 67
20 185.5 2486 11,9 12,0 101
21 161 2320 10,6 6,0 57
22 165 2268 10,1 5.0 50
24 137.5 2088 8,7 2.5 29
Mean 171.5 2259 10,1 5.5 53

* Estimated from methods suggested by Jolliffe
**  Assuming 3500 Calories equals 1 pound weight loss,

*%%  Actual welght loss expressed as a percentage of the
expected weight loss (52).
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per week, Sixty~one per cent of both gfoups lost at least 4
pounds, while 16 per cent lost more than 8 pounds,

Although the performance index was low for most sub-
jects, 7 women attained;an index above 60, so the predicted
weight loss in these cases did not greatly overestimate the
actual loss, Only 6 of the 18 subjects rigidly followed the
diet, and five of these were relatively successful, Subject
#7 was extremely co-operative, and conscientiously followed»the
diet, However, during this time, she missed her regular men-
strual cycle, This may have resulted in some fluld retention,
Subject #19, who lost a total of 6% pounds, followed the diet
for the first week, During this time she lost one half a pound,
and reducing her intake to 800 Calories the second week, gained
one half pound. The third week, she reduced her intake still
further, to a level of 530 Calories, and lost 7% pounds, The
last week, following an 800 Calorie diet, she experienced no
weight change, This woman appears to require less than 800
Calories to lose a significant amount of weight., Kinsell has
postulated that for some persons to lose weight, the Cglorie
intake must be very much below energy requirement (58),

The general reaction to the diet was favourable, Lvery-
one felt it offered too much food, No one reported hunger or
fatigue, Most of the subjects reporting feelling much better
while they were on this diet, This reaction was especially true

of Subject #7, who looked brighter, and reported feeling more
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alert, This may have indicated a previous diet of poor nutritional
quality. Most of the women preferred the rigid pattern to the
exchange system, as many reported a tendency to overeat when all-
owed to choose from a selection of foods, However, some enjoyed
the variety of foods provided by the exchange list, and the
greater freedom it gave them in meal planning,

It was unforfunate that more of the subjects were unable
to follow the diet, Subject #6 had planned to participate, but
suffered a gallbladder attack and was placed on a bland low fat
diet by her physician, Particularly concerned about the possibility
of an impending operation, she was extremely careful to follow the
diet closely. Over the 4 weeks period she lost a togal of 21
pounds, The Calorie value of this dilet was found to be approxi-
mately 1400 Calories, This seemingly large weight loss is diffi-
cult to explain, but it would sppear to indicate that her previous
intake was much higher than this level, Subject #9 had been under
severe emotional strain for 6 months, as a result of her husband's
death and family illnesses, She followed the diet for 1 wéek, but
was forced to discontinue because the added strain of dieting
proved too upsetting., Subject #23 began the diet without mention-
ing that she was pregnant., After the Tirst week she suffered a
miscarriage, and discontinued the diet,

Subject #14, a member of the club for 8 years, found the
diet too difficult to follow, This subject appears to lack the
incentive necessary to continue a diet for any length of time,

She is invélved with the social functions of the club, and appears

to have forgotten the underlying aims of weight reduction,
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She expresses an intense desire to lose weight, but obviously
cannot adhere to a reducing diet, It 1s interesting to note
that she was a member of the welght reduction group advised by
this Department in 1957,

Subject #11 has nmade repeated attempts to lose weight, but
has been unable to maintain a stable weight loss, She explains
the gain or loss of as much as 4 pounds per week as é fluid re-
tention problem, and claimg to be unable to lose weight on more
than 800 Calories, This woman sppears to have emotional conflicts
which will need to be resolved if she is to achieve successful
weight reduction,

Subject #5 who lost 10 pounds, during the 4 weeks, reported
eating less than the amount of food recommended on the diet, so
her weight loss cannot be attributed solely to the 1000 Calorie
regime, Her msjor problem is an economic one, ©She has 3 child-
ren and very little money, the club providing the only social
activity she can afford, Her food record showed a low intake
of protein, and a high carpohydrate intake,

If reducing did not involve so many difficulties, the
prognosis would surely be more encouraging, Successful welght
reduction can only be achieved if the individual 1is suffic-
iently motiveted and has the determination and resolution to
carry through, As Feinstein (37) states, successful weight
reduction depends on the interaction of 3 factors, the patient
himsélf, the therapeutic relationship, and the dletary program,
The étatus of the patient is influenced by the degree of
obesity, the pattern by which the excess weight has been

achieved, the age, the conscious and sub-consclous motivation,
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the home and work environment, and "the entire panorama of
factors which create, slter and gratify the human psyche',
The various psychological responses to food end the zct of
eating must also be counsidered, The patient-therspist
relationship should be one which provides the necessary
motivation and encouragement required to attain success,
The diet must satisfy both the emotionsl and socisl needs
of the patient and be one which can serve as a future esbt-
ing pattern,

Some authors suggest that a less rigid devotion to
the concept of a nuﬁritionally balanced diet might result
in better success (37). The majority of workers do not
agree with this approach, for the maintensnce of normel weight
can only be achieved on a lower csglorie intake, As Barryman
states "Long term welght reduction is almost impossible with-
out deliberately pitching Calorie intake st a lower level

than social custom and unconscious motivation often demand"

(5)0

GROUP WEIGHT BEEUCTION

It is apparent that a group such as the Streamliners
provides an effective method of treatment for some individuals,
As Brosin (10) states, such individusls are able t0 make use
of the "supplies" offered. There are others, however, who do

not appear to benefit from such a program, Why this type of
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treatment should be successful for gome,and not for others,
reflects the multiple causes of obesity as well as individusl
differences,

A number of factors were discovered which might account
for the failure of some members to lose weight, For some of
the women, the club has become a social outlet rather than a
means of reducing, and a shelter where they receive the sym-
pathy of others who have experienced the same failure, A
few consider themselves to be somewhat rare medical phenomens
for whom successful weight reduction is an impossible goal.
Others are a8fraid to lose too much welght for then they would
be different, and no longer have the sympathy and companion-
ship of thelr friends, It appears that there are some who do
not really want to lose weight,

Bruch has suggested the body may have a "preferred"
welght and that overwelght cannot slways be considered hsrm-
ful (14). Perhaps this may explain why some women, in spite
of repeated attempts to reduce, return to the same weight,
| No single factor could possibly explain the development
of obesity or the difficulties experienced in reducing., Fam-
ily food habits, social pressures, inactivity, lack of other
interests, boredom and frustration, all appear tc contribute
to overwelght., Undoubtedly, individual treatment would be more

helpful for some,but for the majority of obese people this is
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impractical over a long range period, A club, such as the
Streamliners, does indicate awareness of the problem and,
as such, offers great potentialities, But such organiza-
tions could be greatly improved if they were to employ the
services of physiciang, nutritionists, and social workers,
Moreover, & time limit should be set, within which members
are required to achieve a certain welght loss.

Most of the subjects greatly benefitted from the
individual attention and encouragement provided by thisg study,
A better knowledge of good nutrition habits was most defin-
itely gained by some, and o few women are still following the
reducing diet, Thus, the potentigl value to the subjects

concerned may not be realized for some time,
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SUMMARY

Twenty-five obese women, members of the Streamliners
Club, volunteered to participate in the study, They were
divided into two groups, unsuccessful and successful reducers,
depending on the previous pattern of weight loss, A third
'group of 8 subjects of normal weight served as controls,

The three groups were sgimiler with respect to age and
‘height$ The mean weight was 190, 173 and 140 pounds, for
Groups I, 11 and IITI respectively. The percentage above
ldeal weight renged from 12 to 80 per cent in Group I, and
from 11 to 64 per cent in Group II, The controls were within
the normal welight renge, The onset of obesity ranged from 11
to 35 years in the first group, and from & to 25 years in the
_ Second group, Half of the women in both Groups I and II
reported weight gained after pregnancy. More of the unsuccess-
ful reducers had previously attempted to reduce, and all sub-
jects had regasined the welght lost, The women in CGroup I
reported a greater tendency to eat when bored, lonely, de-
Pressed, or annoyed,

The mean dally Calorie intake was 1434 Calories for the
unsuccessful reducers, 1259 Calories for the successful reducers,
and 2007 Calories for the control group. There was a wide
individual varistlon in the Celcrie inteke of both Groups I
and 1L, The percentage protein intake was similar for all

groups, Group I consumed & higher percentage of carbohydrate
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and a lower percentage of fat than Group II, Ten of the obese
women were consuming less than the recommended sllowance

for protein, while one subject was consuming less than the
minimum requirement according to the Canadian Dietary Stan-
dard, The unsuccessful reducers ate fewer breakfasts, and
more frequent between-meal snacks than the successful reducers,

The 1ndividual daily expenditure was calculated using both
ideal and actual weight as a reference, The values for the
energy expenditure of the obese subjects more closely approx-
imated the observed weight change when calculated from ideal
weight, The mean daily expenditure was 2419 Calories for
the unsuccessful reducers, 2314 Calories for the successful
reducers, and 2231 Calories for the control group,

The percentage timevspent in magintenance activity as
defined in the Canadian Dietary Standard was similar for both
Group I and II, whereas as Group II spend a significantly
greater percentage of time in the B category of sctivity,
There appeared to be a wide variation in the number of miles
welked per day, as measured by a pedometer for 10 subjects,

The results of Shipman'ts Anxiety-Depression Scale showed
no significant difference in snxiety or depression scores
between Groups I and II., Both groups scored higher than the
control group. Some individual scores appeared to be relsted
to success 1n reducing, while others were not, Most of the

unsuccessful reducers gained weight during the study,
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A 1000 Calorie reducing diet, containing 60 grams protein,
35 grams fat, and 110 grams of carbohydrate, was given to
24 obese women to be followed for a2 4 week period, Only 18
women continued the diet for the full pericd, The mean weight
lost wes similar for both groups, although the performance
index was higher for the successful reducers. Weight loss
ranged from 1,5 to 10 pounds in Group I, and from 2,0 to 12
pounds in Group II, with a mean loss of 5 pounds for each
gEroup.,

The results of the sgtudy confirm that activity pattern,
food habits, and personality factors are related to weight
reduction, A group program of the type seen in the study
may be helpful for some obese persons but its overall effect-

iveness appears duestionable,



9e

10,

11,

95

BIBLTIOGRAPHY

Adelson, S.F, 1960, Some Problems in Calculating Dietary
Date from Individuvals, J, Am, Diet, Assoc, 36:453,

Allison, F,G., 1960, Modern Treatment of Obesity. Man, Med,
Rev, 40: 500,

Anlicker, J., and Mayer, J. 1957. The Regulation of Food
Inteke. Am, J, Clin, Nut. 5: 148,

Ayers, W,M, 1958, Changing Attitudes Toward Overwelght
and Reducing. J, Am, Diet. Assoc, 34: 23,

Berryman, G,H. 1955, Simple Obesity: A Current Review.
J. Am, Diet, Assoc, 31: 347,

Bloom, W,L, 1959, Fasting as an Introduction tc the Treat-
ment of Obesity, Met. 8: 214,

Bdbbert, 4.0, 1960, Energy Expenditure in Level and Grade
Walking, J. Appl. Physiol, 15: 1015,

Bransby, E,R., Daubney, C.G., end King, J, 1948, Comparison
of Nutrient Values of Individual Diets Found by Calcu-
lation from Food Tables and by Chemical Analysis,

Brit, J. Nut, 2: 232,

Bratton, E.C. 1959, Some Factors of Cost to the Body in
Stending to Work and Sitting to Work under Different
Postural Conditions, Memoir 365, Corn,Univ,Agric,
Exper, Stn,, N,Y, State Coll, Agric,, Ithica, New York,

Brosin, A,W., 1954, The Psychiatric Aspects of Obesity,
J. Am, Diet, Assoc, 155: 1238,

Brown, E.G,, end Ohlson, M,A, 1946, Weight Reduction of
Obese Women of College Age, I, Clinical Results and
Basal Metsbolism., J, Am, Diet. Assoc, 22: 858,

Bruch, H. 1957, The Importence of Qverwelight, W.W, Norton
& Co,, New York,

Bruch, H. 1957. Psychiatric Aspects of Obesity. Met. 6 U461,

Bruch, H, 1957. The Emotional Significance of the Preferred
Weight, Am, J, Clin, Nut., 5: 192,

Bruch, H, 1958, Psychological Aspects of Obesity, Borden's
‘ Eev. Nut.Bes, 19, No.4,




17,

18,

&

T
¥

20,

21,

Davidson, S.,

Monello, L,F,, Cohen H,, and Mayer, J.,1962,
movmwdu Physical Activity, Food and Family
and Non-QObese Adolescent blfiﬂa Am,J,Clin,
1.
Cansdian Council on Nutrition, 1963. sdlan Dietary
Standard 1963, Queen's Printer, Ottawao
Chirico, A.M,, and Stunkard, A,J, 1960, Physical Activity
and Human Obesity,., New Eng,J,Med, 19: 263,
Church, C,¥, 1963, Food Valueg of Portion

s Cvﬂmonli_Used
by Bowes and Church, J.B. Lippincott Co,, Philadelphia

Cohn, C, 1961, Meal-Hating, Nibbling and Body Metabolism,
J, Am, Dmta,‘i.sooa 38: 4373,

Cohn, C, 1962, Wutritional Effects of Feeding Frequency.
Am.J,Clin,Nut, 11: 356,

., and Passmore, R, 1959,

lklejohn, H
ion tics, E., and &, Livingstome

HMe 3 o P
Human Nutriti angd Diete
Itd,, London,

Darby, W.J., 1947, The Influence of Zome Begcent Studies on
the Interpretation of the Findings of Nutrition sur-
veys., J.Am Diet,Asscc, 23: 204,

Dole, V.P., Schwartz, I.,L., Thaysen, J.H,, Thorn, N.A.,
and Silver, L., 1954. Treatment of Obesity wwth a Low
Protein, Calorically Unrestricted Diet, Am.J.Clin.
Nut. 2: 381

Duncen, G,G,, Jenson, W,K,, Fraser, B,I,, and Cristofori,
3962 Correction and Control of Intractable Oboglty°
J. Am.Med Assoc, 181l: 309,

Durnin, J.V., Blske, E,C., Brockway, J,M, 1957, Energy
Expenditure and Eooa Intake of Mlddleuhped Glasgow
Housewives snd thelr Adult Daughters, Brit,J.Nut,.11l:
85,

Durnin, J,V., and Brockway, J,1,1959, Determination of
Total Dally Energy Expended in Man by Indirect Calori-
metry, Brit.J.Nut.l13:41,

Durnin, J,V, 1960, Calorie Balsnce in Man. Proc.Nut,Soc
19:140,

Durnin, J,V,, Blake, £,C., and Brockway, J,M, 1961, Food

Intake and Energy Expenditure of Elderly Women Living
Alone, Brit.J.Nut., 15:499,

&
CI‘ ~N
R VN



30,

32,

33.

38.

39.

97

Durnin, J.V,, Blzke, E.C,, and Brockway, J,M., 1961, The
Food Inteke and Hnergy Expenditure of Elderly Men
Working in Heavy and Light Ingineering, Brit, J,.Nut.

15: 587,

Ednolm, 0,G,, and #letcher, J,G, 1955, ?v@rgy Eﬂpenditure
opd Food Intake of Individual Men, Brit.J.Nut. 9:286,

Bdholm, 0,G, 1956, Energy Expenditure in Relstion to Nut-
rition, Proc,Brit,Nut.Soc, 15: 80,

Edwards, D.A,W, 1956, Estimation of the Proportion of I
-in the Body by Messurement of Skinfold Thickness,
sm,J,Clin,Nut, 4: 35,

Elliot, D.E,, Patton, M.B,, Singer, M,E, 1963, Energy
mxpenditure of womcq Performing Household Tasks, Res,
Bull, 939, Ohio Ag, Exp, stn,, Wooster, Ohio,

FAO, 1950, Calorie Reguirements., Nub, Studies, No,5.
Queen's Printer, Ottawa,

FAO, 1957, RBeport of Second Committee on Caloris Reduire-
ments, Nut. Studies, No,15, Queen's Printer, Ottawa,

Felnstein, A R, 1960, The Treatment of Obesity: An
Analysls of Methods, Results, snd Factors which Tnflu-
ence Success, J, Chron, Dis, 11: 349,

Fletcher, H,F., WcCrerick, M,Y., and Crooke, A,C, 1961,
Reducjng Diets, Welght Loss of Obese Patients on Diets

of Different Cowposition, Brit,J.Nut, 15: 53,

Flores, M, 1962, Dietary Studies for Assessment of the
Nutritional Status of Populstions in Nonmodernized
socleties, Symposium on RBecent Advances in Appraisal
of the Nutrlent Intake and Nutritional Status of Man,
Am,J.Clin Nut, 11: 344,

Frank, B,M,, Johnston, F,A,, 1955, Total Energy leeds of
Nomen 22 to 36 Years 0ld, Jd.An.Diet. Assoc, 31: 1007,

Fruton, J.S8., and Simmonds, $,1958, Genersl Biochemistry,
2nd ed: John Wiley and Sons Inc., New York,

b

Gerry, R,C., Passmore, k., Warnock, G,M., and Durnin, J,V,
1955, Studiess on Expenditure of Energy and Consgumption
of Food by Miners snd Clerks, Fife, Scotlsnd, 1952, Med,
Res,Council Spec, Rep, 289,




L3,

Ly,

k5,

Lo,

h7.

Lg,

k9.

54,

55.

56a

57.

98

Goldsmith, G.A., 1957, Modern Living Habite and Weight
Control, Met, 6: 40,

Hamburger, W.W, 1958, The Psychology of Weight Reduction,
J. Am, Diet, Assoc, 34: 17, .

Hamburgeg, W.W, 1960, Appetite in Man, Am, J, Clin, Nub,
8: 569,

Harris, B.S. 1962, Reliability of Nutrilent Analysis and
Food Tables, Am, J, Clin, Nut. 11l: 377.

Harris, RK.S, 1959, The Heinz Handbook of Nutrition, McGraw
Hill Book Co,, Inc.,, Toronto,

Hundley, J.M, 1955, Extent of Problem, Welght Control, A
Collection of Papers Presented at the Weight Control
Colloguium,, Iowa State Coll,, lowa,

Johnson, M,L., Burke, B.S., and Meyer, J. 1956, Relative
Importance of Inactivity and Overeating in the Energy
Balance of Obese High School Girls, Am, J, Clim, Nut, 4:37.

Jélliffe, N, 1952, Reduce and Stay Beduced., Simon and Schuster
Inc,, New York,

Jolliffe, N, 1956, Low Protein Diets for Reducing, J. Am,
Med., Assoc, 161: 1633,

Jolliffe, N, 1962, Clinical Nutrition, 2nd ed,, Harper Med-
ical Book, Harper and Brothers, New York,

Kekwick, A.,, and Pawan, G.L.S. 1957, Metabolic Study in
Human Obesity with Isocalorie Diets High in Fat, Pro-
tein or Carbohydrate, Met, 6: 447,

Keys, A., Brozek, S,, Henschel, A,, Mickelsen, 0,, Taylor,
H.L, 1950, The Biology of Human Starvation, University
of Mimmesota Press, Minneapolls,

Keys, A,, Brozek, J, 1953, Body Fat in Adult Men. Physiol,
Rev, 33: 245,

Keys, A, 1955. Body Composition and its Change with Diet.
Weight Control, A Collection of Papers Presented at
the Welght Control Colloquium, Towa State Coll,,
Iowa,

A,, Brozek, J, 1957, Overweight versus Obesity and

Keys,
the Evaluation of Calorie Needs, Met 6: 425,



6l

65,

66,

67.

68.

695

70,

71 a

99

Kingell, L,W, 1954, Some Thoughts Regarding O

e

Am.J.Clin. Nut, 2: 350,

iire of Life, John Wiley and Sons

-

-3

iber, M, 1961, The

Leverton, R,M,, and Harsh, 4,G. 1939, Comparison of Food
Intake for Weekdays and for Saturdsy and Sunday,
AmaJQHome Fec, 31:111,

Leverton, R. M,, and Rhodes, H.N, 1949, Nitrogen, Calcium,
Phosphorus and Basal Energy Metabolism of Uomse
College Women During Weight Reduction, J.Am,Diet,
Assoc, 25: 1012,

Leverton, R.W, 1951, Further Studies of Obese Young Women
During Weight Reduction, J,Am,Diet.Ass0C, 27:480,

Lister, M.J., Wardlaw, J.M. Pope, N.H., Daley, M.D,, and No-
Laren, B,&, 1962, fvslustion of 2 Weight Reduction
Program, CQQOHO%DaJa 39: 70,

Ljunggren, H,, Ikkos, D,, snd Luft, R,1961, Basal letabo-
lism in YWomen with Obesity =znd Anorexia Nervosa,
Brit, J.Nut, 15:21,

Malhotia, M,S., Sen Gupta, J., and Rei, R,M, 1963, Pulse
Count as s Measure of Energy E ga@maltuﬁeo J. Avpl,
Physiol, 18: 994,

Mare t k , AN, and Dodds, M,L. 1962, ﬂbeﬂDLud Weight Loss
elf-Regulated Jaets Am,J, Home Fo. 5Lil75,

Merks, H,H, 1957. RBelationship of Body Veight to Mortallty
and Morbidity. Met., 6: 417,

Mayer, J.1952, Food Composition Tables and Assessment of
the Calorie Content of Diets. J.Am.Dieb,Assoc, 28:308,

Mayer, J. 1953, Genetic, Traumatic, and Environmental
Factors in the EBbtiology of Obesity. Physiol,Hev, 33:
bz,

Mayer, J,, and Stare, F.,J. 1953, Exercise and Welight Con-
trol. Frequent Misconceptions, J,Am,Diet, Ass80C, 292
340,

Wayer, J, 1955. The Physiological Basig of Obesity and

Leaness, Nut.Abstr.and Bev, 25:597,




73

7h,

75,

77

78,

?90

30,

81,

82,

83.

84,

85,

100

¥

.@‘

yer, J. 1956, Relation Between Calorie Intake, Body
Welght and Physical Work, Studies in an Industrial
Male Population in West Bengal, Am.J,Clin,Nut, 4:

liayer, J. 1957, Some Advances in the Study of the Physioclo-
rical Basis of Obesity. Met. 6: 435,

L
Mayer, J. 1959, Physiological and Nutritional Aspects of
Obesity. Bordens Rev.,Nut.Bes. 19, 3,

[

Mayer, J.1960, The Hypothalamic Control of Gastric Hun-
ger Contractions as a Component of the Mechanism
of Reguletion of Food Intake, Am,J,Clin.Nut. 8:547,

Mayer, J,1960, The Obese Hyperglycemic Syndrome of Mice
as an Bxample of Metabolic Obesity. Am.J,Clin . Nut,
8: 712,

Mayer, J, 1961. Obesity: Physiologic Considerations,
Am,J,Clin,Nut, 9: 530,

VMcHenry, E,W,, Ferguson, H.,P.,, etral, 1945, Sources of
Error in Dietary Surveys, Can.J.Pub.Health 36:355,

Metropolitan Life Insurance Company, 1959, Stat,.Bul,
Vol,40,

Miller, A,T,, Thomas, B.M, 1956, Pyruvate Metabolism imn
Obesity, Am.J.Clin,Nut, L4: 619,

Nicol, B.M, 1956, Nutrition of Nigerian Children with Par-
ticular Reference to their Energy Bequirements, Brit.d.
Nut., 10: 181,

Nutrition Division, 1951, Tables of Food Values Becommended
for Use in Canada,, Queen's Printer, Ottawsa,

Nutrition Division, 1957. The Report on Canadisn Average
Weilghts, Helghts and Skinfolds., Can.Bull, on Nut,,
Vol, 5, No,l. Queen's Printer, Ottawa,

Ohlson, M.A,, Brewer, W,D., Kereluk, 0., Wagoner, A,, and
Cederquist, D,C, 1955, Weight Control through Nutri-
tionally Adequate Diets., Weight Control, A Collection
of Papers Presented at the vWelght Control Colloguium,
Towa State Coll,, Towa, U,S.k,

Passmore, R., Meiklejohn, A,, etal , 1954, Energy Utiliza-
tion in Overfed Thin Young Men, Brit . J.Nut. 9:20,




101

86, Passmore, R.,, Meiklejohn, A., Dewsr, &,D,,Thow, R.K,
1954, An Analysis of the Gain in Weight of Overfed
Thin Young M¥Men, Brit,Jd.Nut, 9:27.

87. Passmore, R,, and Durnin, J,V.,1955, Human Energy Expend-
iture, Phyvsiol ,Bev,35:801,

88, Passmore, R,1956, Daily Expenditure in Man, Proc,Brit,
Nut.Soe, 15:83,

89, Passmore, R,, Strong, J., and Ritchle, F,1958, Chemical

Compogition of the Tissue Lost by Obese Patients on

a Beducing Begimen, Brit,J. Nut, 12:105,

90, Passmore, R,, Strong, J,, Swindells, Y.E,, and Din, N,
19673, The Effect of Overfeeding Two Fat Young Women,

Brit, J.Nut, 17:373.

91, Patterson,J.M,, and McHenry, E,W,1941, Errors in the
Calculation of the Nu%rwtvve Value of Food Intaske, 1.
Comparison of Calculated and Determined Amounts of
Calories, Protein, and Fat, Can.J.Pub,Health 32:

362,

92, Pennington, A,W,1953, An Alternate Approach to the Prob-
lem of Obe81ty, Sm,J,Clin,Nut, 1:100,

93. Pennington, A,W.1953. Treatment of Obesity with Calori-
cally Unrestricted Diets. Am.J,.Clin,Nubt. 1:343,

94, Pilkingbton, T,R,E., Gainsborough, H,, Rosenocer, V.,M,,
and Carey, M. 1960, Diet and Weight Reduction in the
Obese, Lanoef 1: 856

95, Pollack, H.,, Consolazio, C.¥, Isaac, G.J., and Deaver, A,B,
1958, Metabolic Demands as a PFactor in Weight Control,
J.Am,Med ,Ass0c 167,216,

96. Quadle, F., and Olsen, £.5,1960, Fatty Foods and Obesity,
Lancet 1:1048,

97. Richardson, H ]960 Fnergy Expenditure of Women Perform-
ing Selected fctivities, H,Ec.Bes.Repn,ll.,Ag.Res, Serv,
Dept,of Agric,, Washington,

98, Roberts, H,J,1960, Effective Lonz Term Welght Reduction

with Metrecal, Am,J.Clin,Nut., 8:817,

99. Hose, G.A.1961, Metabolic Studies on Large and Small
Baters, Brit,J.Nut.15:1,

100, Sebrell, W.H.,1957, Metabolic Aspects of Obesity. Facts,
Fallacies and Fables,., Met, 6:511,



102,

106,

fmd

(@]
~3
-

108,

109,

ot
&)
3]

5 i (Te,

7 snd Plesset, M.H, 1963, Predicting
he Outcome for
2

s t
Obese Dieters, J.Am.Diet  ASsoc,

Simmons, W.D.1955, Group Methods in Welght Begduction,
Yieight Control, A Collection of Papers Presented
gt the Weight Control Colloguium, Iowa State Coll,,
Towa,

Society of Actusries, 1959, Build and Blood Pressure
Study 1959,, Peter ¥, Mallen, Inc New York, U.3.A,

Spitzer, H,, and Hettinger, Th, 1958, Tafeln fur den
Kalorienumsatz bel xOLCCTltheT Arbeit, Sonderheft
Nacnrichten, Dormstadt,

Stefanik, P,; Heald, ¥.P., and Mayer J. 1959° Calorie
Intake in Relation to Fnergy Output of Obese and Non-
Obese Adolescent Boyve, Am,J.Clin, Nut, 7:55,

Steinberg, A.G, 1960, Comments on the Genetlcs of Humen
Obesity, Am,.J,Clin.Nut, 8:75,

Strang, J.M., MeClugsge, H.B,, end Evans, .4A,1931, The
Nitrogen Balance During Dietary Coxrcotion of Obeg-
ity, Am,J.Med,S6i,181:336,

- 8trong, J.A., Passmore, R,, and Ritchie, I',J, 1958, Clin-

s

ical Observations on Obese Patients Duriag a Strict
educing Regimen, Brit,J,Nut, 12: 105,

tunkard, A.J., Grace, W,J,, and Wolff, H.G,1955, The
nght Rating Syndrome, A Pattern of Food Intake
Among Certailn Obese Patlents., J.Am,Dist . As80C,

32 Ll

Stunkard, A,J,, and Dorris, 1,J.1957, Physical Actlvity:
Performance and Attitudes of a CGroup of Ohese Women,
Am,J,Med,Sc1,233:622, :

Stunkard, A,J, 1960, A Method of Studying Physical
Activity in Man, Am.J,Clin, Nut, 8: 595,

Stunksrd, A.Jd and HMendlson, M,1961, Disturbance

3 LI 7 ]
Body Image of Some Obege Persons, J.am,Diet . Assoc,
317,

Suczek, B, 1955, Psychological Aspects of Welght Reduction,

Welzht Control, 4 Collection of Deye,s Presented &t
the Welght Control Cologuium,, Iows &Lezc Coll,, Towa,




118,

119.

120,

121,

123,

124,

103

Taggart, N,1962, Diet, Activity, and Body Weight., A Study
of Variations in a Woman, Brit,J.Nut.16:223,

Taller, He. 1961, Calories Don't Count, Simon snd Schuster,
New York,

Taylor, C,, MacLeod, G., and Rose, M,1956, Foundations of
Nutrition., 5th ed., MacMillan Co,, New York, U,S,A,

Thompson, A.M, 1958, Dist in Pregnancy, I, Diebary Survey
Techniques and the Nutritive Value of Diets Taken by
Primigravidie, Brit,J,Nub.l2:447,

Thorpe, G,L. 1957, Treating Overweight Patients, J,Am.Med,
Assoc,, 165:1361,

Vague, J. 1956, The Degree of Masculine Differentlation of
Obesities. Am,J,Clin, Nubt, 4:20,

Wait, B., and Roberts, L,J,1932, Studies on Food Eequilrements
of Adolescent Girls, II, Dailly Variations in the Energy
Intake of an Individual, J.Am.,Diet,Assoc, 8:323,

Weaver, E,K., and Elliot, D.E.1961, Factors Affecting Energy
Expenditure in Homemasking Tasks, J.Am,Diet,Assoc, 39:
205,

West, E.S., and Todd, W.B, 1955, Textbook of Biochemistry.,
3rd ed,, MacMillan Co,, New York,

Widdowson, E,M,, and McCance, R.4, 1945, Individual Dietary
Surveys, Proc,Nut.,Soc, 3: 110,

Widdowson, E,M,, Edholm,0.G., and McCance, R,A, 1954, Food
Intake and Energy Expenditure of Cadets in Tralining,

_ Brit,Jd.Nut, 8:147,

Wilkes, E,T, 1961, A Survey of 300 Obese Girls, Nut.Abstr.and
Rev, 31:1007,

Wishnofsky, M,1958, Calorie Equivalent of Gained or Lost
Weight, Am.J.Clin,Nut, 6:542,

Wishnofsky, M, 1963, Weight Reduction, Letters to the Edi-
tor, J.Am,Med,Assoc., 183: 620,

Young, C.M, 1952, Weight Reduction Through Moderate Fat
Diets, I, Clinical Responses and Energy Metabolism,
J.,Am,Diet , Assoc, 28:410,




104

129, Young, C.M., Bervesford, K,, and Moore, N.S, 1957.
Psychologic Factors in Wgight Control. Am.J,Clin,
Nut, 5:186,

130, Young, C,¥M, 1960, Planning the Low Cslorie Diet, Am.J.
Clin,Nut, 8:896,

131, Young, C,M, znd Trulson, M,1960, Met ogy for Dieteary
Studlies in Epidemiological 3Surveys, I1I, Strengths
] thods, Am.dJ.Pub,

and Weaknesses of Existing
Health 50: 803,

132, Yudkin, J, 1951, Dietery Surveys, Variation in the
VWeekly Intake of Nutrients, Brit.J.Nut. 5:177.

133, Yudkin, Jﬁ, end Cﬁre*z M, 1960, The Treatment of Obesity
Fat Diet, Lencet 11:939,



APPENDIX A

UNIVERSITY OF MANITOBA 105
SCHOOL OF HOME ECONOMICS
Weight Control Study
. Personal Hiétory

‘General
Names s Address » Tel.
Age:(check one)ﬁbéiow 25 yrs. ,25 to 45 yrs. - 45 - 65 yrs.__
Marital Status 5 Number of children 3 Ages
Occupation |
State of Health: (check one) good 3 fair 3 pdor o

Have you had any serious illness in past five years? If so, list _

Are you presently under physician's care? _ : For how long?
Are you taking appetite depressant drugs? o s
Are other members of family overweight? __ = o

Weiszht Record

Amount overweighﬁ C s Age at which you became overwelght

Was ahy‘wéight'gained after first or second pregnanéy?

Have you réduced,weight before? e How‘many ﬁimes?-

What type of diet was followed? ___ . Amount of weight lost?

How long was a reducing regimen followed?

Did you follow diet carefully? » Have you regained this weight?

How much? (check one) a little 5 as much 3 more

How often do you weigh yourself when dieting?




,I II o

4

APPENDIX A

‘heavy smoker o

Letivity Pattern

Do you follow a daily exercise program? -

Do yvou actively participate in any sports?

Do you drive a car? H

Do you engage in a fair amount of walking?

o

How frequently?

i
=N

i

o 106
Yood Preferences
Do you like a variety of foods ;s or a simple patitern?
Do you like bakisg o List five févourite foods
Do your eating habits vary from day to day?
Do you eat between meals? N s Before going to bed?
Do you eat meals at regular hours? (check) ; on Saturdays H
on Sundays | s on holidays 3 when you are bored 3
lopely 3 depressed § annoyed -
Do you consume alcoholic beverages? o Are you a2 light or

" Watch television?




APPENDIX B
SCHOOL OF HOME ECONOKICS

FOODS AND NUTRITION DEPARTMENT
Study on Energy Intake and Expenditure 107

The purpose of this study is to investigate the eating and activiiy pattern of

ersons on & reducing regimen, If the study is to point ocut problems related to loss

o]

of weight with reduced calorie intake, it is most important that records kept be

ccurate and complete, The food intake record and activity record must be typical of

[ab)

the subjzcts' normal routine; therefore, do not change eating habits or activities

(53]

rom your gveryday pattern, Please record your weight the first and last day of this
study. It 1s best to weigh yourself before breaskfast each time,

Food Intaice Record

thaet is i4°

A detziled and accurate account of all food and beverages eaten for a period of

oy

seven (7) days.

How is it kent?

A small food record book will be provided where you can conveniently jot down all
the lfood saten each day. (Clear coffee, ‘tea or water may be omitted.) TFor accuracy
in amounts, foods may be weighed on a dietetic scale or measured with standard mea-
suring equipment. To find weight of food actually consumed, any food 1oft on the
plate must be welghed end deducted from the original amount. Foods such as butter,
sugar, e€ic, may be measured at one time and used from one container throughout the
weel 1 this 1s more convenient, @

Complete details about the kind of food and method of preparation (e.g. fried,
boiled, etc,) should be recorded and whether it is home baked or purchaesed., Ingre-
dients of home made recipes may be included on a separate sheev or in the notebook
provided for activity record, along with size of total recipe and individual serving
size, If meals are eaten in a restaurant try to judge the amounts as closely as
possible {ez.g. 1/L4 cup peas, frozen).

Directicns for Use of Dietetic Scales

l. Place s paper plate or other container on pan of scale, adjust to zero,

2., Place food on paper container. Record weight.

3. “Pointer may be again returned to zero and another food added to plate or con-

tainer,
Activity Record.

The small ring notebook is for recording the activities of each cay. Beginning
with rising in the morning, the time of commencing each new activity should be re-
corded as accurately as possible. (For examole 7:00 a,m, -~ washed and dressed,

7:15 a.m, - made beds, etc.). If any strenuous activity occurs such as walking,
scrubbing floors or gardening, be sure to include it, regardless of how brief the

period of time involved,

-
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APPENDIX C

METROPOLITAN LIFE INSURANCE TABLLE OF DESIRABLE
WEIGHTS FOR WOMEN OF SMALL,MEDIUM,AND LARGE
FRAME WEIGHT IN POUNDS AS OEDINARILY DRESSED
BUT WITHOUT SHOES AND HEAVY OUTER CLOTHING

- 3UCH AS SUIT JACKETS (79)

Height Small Medium Large
Feet - ‘Inches Frame Frame Frame
4 8 ol 101 111
b 9 97 103 113
L 10 99 106 116
5 11 102 109 119
5 0 105 112 122
5 1 108 115 125
5 2 111 119 129
5 3 114 123 133
5 4 118 127 137
5 5 122 131 141
5 6 126 135 145
5 7 130 139 149
5 8 134 143 153
5 9 138 | 147 158
5 10 142 151 162




APPENDIX D

PERTINENT DATA FOR TWENTY-FIVE OBESE SUBJECTS
AND EIGHT CONTROLS

Ideal % Above

subject Ht ., Wt, Wrist WEa Ideal

No Age (m) (1bs) Size  Frame (1bs) Wt .,

Group I

1 35 61 161 6= L 125 29

2 60 68  229.5 7 L 153 50

3 41 &4 158 6 M 127 24

L 26 60 148,5 6 L 122 22

5 23 68  165.5 6= M 143 16

6 43 67 2605 7 L 149 75

7 b1 63 239 71/8 T 133 80

8 L6 68 172 63/4 L 153 12

9 48 66 198 6% M 135 L

16 43 67 202 63/ 1 149 35
11 35 645 170 6 S 122 39
12 Lz 64" 172 63/8 M 127 35
13 34 66 170 63/8 M 135 26
14 48 64 214 & L 137 56
Mean 4o 65 190 39

Group 1T

15 Ly 63 154,5 6= L 133 17
16 50 63 190 65 L 133 b2
17 27 67.5 175.5 El L 153 15
18 23 60,5 190 6 L 125 52
19 36 60.5 2045 63/4 L 125 6l
20 23 66,5 199 Z M 139 43
21 , 33 65 176 % M 131 34
22 33 63,5 170 6 M 127 3L
23 20 66  1bLo 6 S 126 11
2l 34 62,5 155 6l/8 M 123 17
25 23 66 153 5 M 135 13
Mean 31 64 173 32

Mean for I and II 37 64,6 182




APPENDIX D CONTINUED

111

Group IiT

27
28
29
30
31
32
33
34

Mean

32
51
20
20
32
20
b5
Ll

33

66 126
67  151.5
64 129.5
66 143
66 144
66 11k
67+5 163
66,5 147
66 140

MWMEVRNENEWVW

126
130
127
126
135
126
143
130

16
13
14
13
7.8




APPENDIX E

TABLE 1, VALUES FOR ENERGY EXPENDITURE FOR. VARIOUS
ACTIVITIES ADAPTED FROM DURNIN (87)

Energy Cost

Activity Cal,/Kg./Min,
Dress 024
Sit 024
Drive ] 043
Sew 029
Stand .026
Household Chores . 045
Houseclean 052
Laundry .05
Walk .05
Run 1.17
Bowl .06
Curl .06
Garden .08
Play with child 054
Dance .08
Paint » Ol
Cook .03
Type .035
Scrub Floors 057
Bicycle 012
Sleep 015
Gym 075
Play cards, .025
Piano 04

File ' .026
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APPENDIX K

TABLE 3, PREDICTED DAILY CALORIE N=EDS
FOR WOMEN OF NORMAIL WEIGHT

Height 15-19 20-29 30-39 Lo-49 50-59 60-69

Bt ogn 2080 1890 1810 1760 1710 1480
bt 10" 2110 1920 1840 1790 1740 1510
Lro11m o 2140 1950 1870 1820 1770 1530
5t Qv 2190 1980 1900 1850 1800 1550
5t o1n 2240 2020 1940 1890 1850 1590
51 20 2290 2060 1980 1950 1900 1640
51 3n 2350 2100 2030 2000 1950 1690
51 Lno 2400 2150 2080 2040 2000 1710
51 5n L0 2200 2140 2080 2050 1780
51 fn 2520 2250 2190 2120 2100 1820
5t gu 2570 2300 2200 2160 2150 1860
51 8n 2620 2350 2290 2220 2200 1910
51 gn 2680 2000 2340 2260 2250 1950
5t 10" 2740 2L 50 21,00 2310 2300 1990
51 11" 2800 2500 21450 2360 2350 2040
61 o" 2860 2550 2500 2110 2100 2090

NOTE: If you are overweight, add 4 calories for each
pound over your desirable welght,

These figures are calculated from the normal

basal energy requirements with an allowance for
activity of 60% for the 15-19 age group, 50% for
ages 20-59, and 40% for ages 60 emnd over, These
figures apply for most overwelight housewlves who
do their own housework, for clerical and office
workers, machinery operators,domestlc workers, and
those in similar occupations,., People engaging in
heavier occupations need 10%-20% more, and people
who are retired or engaged in little or no activity
need about 10% less,

From Jolliffe (50),
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APPENDIX F

TABLE 4, LEVEL OF ACTIVITY OF TEN OBESE
WOMEN AS MEASURED BY PEDOMETER

Subject Total No, of Miles per
No Mileage days Stride Day
Group I
b b 7 175" 0.3
7 15% 7 20" 2,2
9 72 6 240 8
14 57% 6 2hn 6.4
Group I1
17 7 7 21" 1,0
18 26% 5 1ot 543
19 Ly 6 10" 2,0
21 273/ 6 170 2.2
22 163 b 16 4,1
23 12 6 1@ 0,6




APPENDIX G
INSTRUCTICON SHEET FOR THE ANXIETY-DEPRESSION SCALE

jod
N
no

by William G. Shipman
Michael Reese Hospital, P.P.I.
Chicago 16, Illinois

Scoring

o . The anxiety score is the total of the following item-answers that have been
"~ marked by_the subject: 3F, 5T, 7T, 9T, 11T, 13F, 15F, 17T, 19T, 217, 23T, 25F,
27T, 29T, 31T, 33T, 35T, 37T, 39T, LT,

S The depression score is the total of the following answers that have been
‘merked by the subject: 1F, 2T, 4F, 6F, 8F, 10F, 12F, 14F, 16F, 18F, 20F, 22F,
2,T, 26T, 28F, 30F, 32F, 3LF, 36T, 38F, LOF, 41F, LZF, L3F,

v Scoring is most simply done by taking two of your blank questionnaires and
making one your scoring key for Anxiety atid one for Depression. Cut holes in
the sheet where the answers above are located. Then scoring is simply done by
placing your key over each answer sheet and counting the number of black marks
that show through the holes. Hemember to check each answer sheet first to see
if all the statements were answered and if the enswering was done by blackening
the letters. Sometimes a patient will circle the answer ard this will not show
through the holes of your key.

Vhen the two scores have been obtained and recorded at the top of the
‘patient's answer sheet, then you can compare them with the general population
norms. The normative statistics based on 113 general population adults are:
Anxiety Mean 6.8, SD 4.2; Depression Mean 10.5, 5D 2.9,

Ancdety Depression Percentile Use these columns of
15 16 98% nurbers to interpret your scores
13 15 93% in the following way. An anxiety
11 13 an% score of ... Or a deprasssion
3 12 69% , s5COre OFf coocevsco is higher than
7 11 50% ' that obtained by ..... ve..B of the
5. 9 32% "~ population.
3 8 16%
0 6 7%
0 5 3%

Cur findings to date indicate that dieters with low initial scores (Anx. 3,
Depr, 8, or lower) will be the very successful dieters, if they keep at it.
Those with high scores, (Anx. 13, Depr. 15, or higher) will probably lose little
or rothing. Those with an Anxiely score of 15 or a Depression score of 16 are
very upset and should seek professional help about it.

g
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2
O
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e
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IF YOU PREFER, WE WILL SCORE YOUR ANSWER SHEETS FOR YOU AND SZkD YCU TEE
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APPENDIX G (Page 2) 123
_ Date: Weight

This questionnaire consists of numbered statements. Read sach statewant sud
decide whether it is true as applied to you or false as applied to YOou. If it 1a
TRUE ox MOSTLY TRUE blacken the T to the left of the statemsnt you are answering
If the statement is NOT USUALLY TRUE or is NOT TRUE AT ALL, hlacken tha F. Give
your own opinion of yourself. Do not leave amy blank spaces if you cam avoid it.
Try to make some amswer to every statement. '
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70
80
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33..

My daily life is full of things that keep me interested.
I am easily awakened by noise,

I believe I am no more nervous than most others.
At times I feel like smashing thimgs.

I work under a great deal of temsion.

My judgment is better them it ever was.

I cannot keep my mind on one thingo

I am a good mixer,

I zm more semsitive tham most other people. L
Everything is turming out just like the prophets im the Bible said i
would, :
I frequently find myself worryimg about something.

I sometimes keep on at a thing untill others lose their patience with
me.,

I am usually calm and not easily upset.

I sometimes tease animals.

I am happy most of the time.

I usually feel that life is worthwhile..

I have perioda of such great restlenqmess that I campot sit long in
chair.

go to church almost evety week.

bave sometimes felt that difficulties were piling up so high that
could not overcome them.

believe in the second coming of Christ.

certainly feel useless at times.

do mot worry about catching diseases,

find it hard to keep my mind om a task or job.

Criticism or scolding hurts me terribly.

I am not unusually self-conscious,

I certalnly feel useless at times.

I am inclined to take things hard.

At times I feel like picking a fist fight with scmeone.

I am high~-strung person.

Sometimes, when ewbarrassed, I break out im a sweat which SRROYys me
greatly,

Life is a strain for me much of the time,

I enjoy many different kinds of play and recreation.

At times I think I am no good at all.

I like to flirt,

I am certainly lacking in self-comfidence.,

I brood a great deal.

I sometimes feel that I am about to go to pleces,

I sweat very easily even on cool days.

I shrink from facipg a crisis or difficulty.

When I leave home I do not worry about whether tha door is lockbkd
and the windows closed.

I do not blame a persom for takimg advantage of someone who lays
himself open to it.

At times I am all full of energy. ,

Once in a while I laugh at a dirty joke.

I feel anxiety about something or someonme almost 1l the time,

el P el el e e
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APPENDIX H
SCHOQL OF HOME ECONOMICS

WEIGHT CONTROL STUDY 125

Directions for Following Reducing Progrem.

GENERAL INFORMATION.

This diet has been planned to provide 1000 calories per day. It is balanced in
protein, fat and carbohydrate, and follows Canada's Food Guide. 7To ensure weight loss
this diet must be followed closely. If there should be anything about the diet which

is not clear, please telephone J. Strang (Gr 5-5175). All foods, except meat, may be

. measured in a standard measuring cup. Meats should be weighed. (1 ounce = 30 grams).

2.

3

o

5e

WEIGHT REGCORD.

Please record your weight the day you begin the diet, and at the end of each week
Weigh yourself at the same time in the morning, preferably before breskfast, in the
same state of dress.

DIET PATTERNS.

Diet pattern #1 is based on the exchange system. Foods allowed are grouped in
exchange lists, and a sample menu is given. You may choose any food within an ex-
changs list, but you cannot substitute one food in one exchange list for a food in
anotior exchange list. This plan should provide you with a reasonable variety of
foods from which you can plan your menu.

Diet pattern #2 is also based on the exchange system, but hup been worked out in
the form of three menus. This plan provides a more limited choice of foods for those
who prefer a definite pattern.

IMPCRTANT CONSIDERATIONS.

It is very important to eat all the protein foods suggested. It 1s not necessary.
to eat all the food at any one meal. You can eat part of a meal at some other time of
day. Do not carry over foods not eaten to the next day.

If you would like to have a sandwich for lunch, you mey do so if you use two
glices of thin sandwich bread instead of one regular slice of bread. If you do not
drink milk, replace one cup of milk with four tablespoons skim milk powder. This may
be taken in tea or coffee, or used in cooking. If you prefer 2% milk to skim milk,
omit the daily allowance for butter or margarene. One teaspoon of boiled dressing,
or low-calorie dressing mey be used at each meal. Mayonnaise or French dressing is
not permitted. Low calorie beverages, clear tea or coffee, may be taken atl any time.
A1]1 meats should be broiled, roasted or stewed — never fried. ig this diet may be
low in iron, one serving of liver per week is recommended.

FOR_THOSE EATING IN RESTAURANTS. - The following selections are suggested:
1. Soups - bouillon or consomme
2., Meats - plain, lean meat, fish or poultry (no gravy)

poached or boiled eggs
cottage cheese
3. Vegetables - plain vegatables - as outlined in exchange list

L. Fruits or dessert - plain jello or fresh fruit :
5. Bread - plain rolls or white bread
6. Beverages - ‘tomato juice may replace vegetable

clear tea or coffee
skim milk
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S4¥PLE MENU

BREAEFAST 1 Fruit exchange %'cup unsweetened orange juice
1 Meat exchange 1 egg, poached or boiled

1 Bread exchange ' 1 slice toast

1 Fat exchange 1 ‘teaspoon butter

% Milk exchange % cup skim milk
Beverage Clear tea or coffee
10 A.M, Clear tea or coffee ' Clear tea or coffee
Consonme
LUNCH ‘ 2 Meat exchanges %'cup cottage cheese
1 vegetable exchange 5 cup asparagus tips
- lettues
1 medium *tomato
1 bread exchange 1 slice bread
1 fat exchange 'l tsp. butter
1 fruit exchange 1 small orsnge
% milk exchange %'cup skim milk
Beverage Clear tez or coffee
P.M. Beverage -Clear tea or coffee
DIXNER _ Consomms or broth
2 Meat exchanges -2 ounces hoast beef
1 vegetable exchange % cup peas
1 bread exchange 1l small baked potato
1 fruit exchange 1 small apple
BEDT T1E 1 milk exchange 1 cup skim milk

FOODS_TO_AVOID

sugar, candy, jam, honey, jellies, marmalade, puddings, gravy, pastry,
cakes, cookies, fried foods, fruits canned in sugar, fat meats, (ham, pork, sausage,
bologwin, spareribs, sardines, duck, goose, condensed milk, chewing gum, carbonated
bever=zes, alcoholic beverages, chocolate and cocoa, coconut, mayonnaise, French
dressing.

FOODS ALLOWED

clear tea and coffee, clear broth, bouillon or consomme, unsweetened
pickles, low calorie beverages.
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1000 CALORTE DIET PATTERN #2
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DAY 1 DAY 2 DAY 3
BREAKFAST BREAKFAST BREAKFAST

Unsweetened orange juice
1 egg, poached

1l slice toast

1 tsp. butter or margarine
L ounces skim milk

clear tea or coffee

L grapefruit

1l egg, boiled

1l slice toast

1l tep. butter or margarine
4 ounces skim milk

clear tea or coffee

3 ounces apple juice

1l ounce lean, broiled back
bacon

1 slice toast

1 tsp.butter or margarine

L ounces skim milk

clear tea or coffee

LUNCH

Broth
% cup cottage cheese
sliced cucumbers

lettuce, celery sticks

1 medium tomato :
1 slice bread or 3 scdas
1 tsp.butter or margarine
4 banana

L ounces skim milk

LUNCH

Consomme -
2 ounces luncheon meat
or
2 ounces hamburger,broiled
1 cup cooked cabbage
or
cabbage salad - boiled
dressing '
1 slice bread
1 tsp.butter or margarine
1 medium orange
L ounces skim milk

LUNCH

Bouillon
2 ounces lean roast beef
| ox
2 ounces cheddar cheese
1 tomato or lettuce

or
1 cup siring beans
1 slice bread or 3 sodas
1 tsp.butter or margarine
% cup dietetic fruit
L ounces skim milk

8 ounces skim milk

8 ounces skim milk

DINNER DINNER DINNER
Broth Bouillon Consomme
-2 ounces lean roast beef 2 ounces baked or broiled 2 ounces broiled liver
or fish or or
2 ounces steak,lean 2 ounces roast veal 2 ounces roast or broiled
% cup cauliflower and % cup green peas chicken
% cup carrots or % cup beets
or 2% tbsp. corn or
% cup carrots 1 slice bread 4 cup turnips
1 slice bread or or 1l slice bread
1 small baked potato 4 cup boiled potato or
1 small apple 1, grapes 2 graham wafers
% banana
BEDTIME BEDTIME BEDTIME

8 ounces skim milk

FOODS TO AVOID:

sugar, candy, jam, honey, jellies, marmalade, puddings, gravy,

mayonnaise, French dressing, pastry, cake, cookies, fried foods, fruits canned
in sugar, fat meats such as ham, pork, sausage, bologna, spareribs, sardines,
duck, goose, condensed milk, chewing gum, carbonated beverages, alcoholic bever-
ages, chocolate and cocoa, coconut.

FOODS ALLOWED:
low calorie beverages,

clear tea, coffee, clear broth, consomme, unsweetened pickle,





