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Weight loss maintenance and emotional and physical problems

were investigated in subjects on a protein-sparing modified

fast.

Four months following a weight reduction program using

the protein-sparing modified fast, twenty of the forty-two

subjects were contacted. Each was asked to complete a

questionnaire related to emotional and physical effects of

the diet and a diet history checksheet. Each subject was

weighed to determine if weight loss had been maintained.

Results of the questionnaire, diet history, and blood

chemistry analysis indicate that for these subjects, the

modified fast may be safe and effective in reducing and

maintaining weight loss over a short time period under

close supervision by a physician.
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CHAPTER I

INTRODUCTION

Since 1976, millions of weight conscious individuals

have tried the protein-sparing modified fast, frequently

without medical supervision (8). Popularity of the diet is

attributable in part to the book The Last Chance Diet (14).

By December, 1977, the Food and Drug Administration

had received forty reports of deaths associated with adher-

ence to very low-calorie protein diets, thus increasing

controversy over the diet. The Center for Disease Control

has found that fifteen of these forty were women, whoupon

autopsy or by review of past clinical history, had no under-

lying medical symptoms or problems that could have caused

death. Of these fifteen cases, complete autopsy information

was available on thirteen. Seven showed evidence of myocar-

ditis. An eighth person showed degeneration of the myocardium

without inflammation. Another death was attributed to a

perforated stomach after refeeding had begun, and two others

died of pancreatitis. It is not known whether there are

preconditions which render specific individuals susceptible

to serious cardiac arrhythmias when subsisting on such diets (8).

Much progress has been made in recent years to determine

the metabolic effects of the protein-sparing modified fast.

1
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The diet has been studied for use in the nutritional care of

post-operative patients and in obese patients as a means of

preserving lean body mass while permitting weight reduction.

The research indicates that results of the fast vary from

that of being beneficial in the preservation of lean body

mass with less negative nitrogen balance to that of having

no effect at all (7,15). There have been no reports con-

cerning the emotional and physical effects of the protein-

sparing modified fast and weight maintenance on participants

in controlled programs.

Purpose

This study seeks to 1) determine if subjects previously

on a protein-sparing modified fast are able to maintain their

weight loss, 2) determine emotional and physical side effects

which were experienced by subjects on the protein-sparing modi-

fied fast and which may have influenced weight loss and weight

loss maintenance.

Emotions surveyed were anxiety, depression, apathy,

and elation. Physical problems of fatigue, lethargy, dry

skin, and hair loss which occured while dieting were also

included. Physical and emotional effects and weight loss

maintenance experienced by subjects are important factors in

measuring both the benefits and/or detrimental effects of

the diet.
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Definition of Terms

The Protein-sparing modified fast is a low calorie diet com-

prised of high quality protein including all the essential

amino acids as the only constituents. It includes vitamin and

mineral supplements.

Prader-Willi Syndrome is characterized by mental deficiency,

short stature, marked obesity, lack of and lack of satiety.

A Food Unit is the average serving size of each respective

food based on standards from Composition of Foods - Raw,

Processed, Prepared (17).

Review of Literature

Research performed on the protein-sparing modified fast

has been primarily concerned with nitrogen balance of subjects

on the modified fast under variable conditions. Greenberg

and others conducted a study to test the hypothesis that

amino acids could induce more favorable nitrogen balance

than that seen with the traditional approach of hypocaloric

glucose as well as to observe the effect on nitrogen balance

when these amino acids were supplemented either with glucose

or lipid in the first four post-operative days, In patients

receiving hypocaloric total parenteral nutrition, protein-

sparing with infusions of amino acids alone (allegedly)

occurs because low insulin levels allow mobiliztion of



4

endogenous fat. To test this assumption, Greenberg and

others studied four groups of patients in their first four

post-operative days. These patients received all their

nutrition parenterally in one of the following ways: 150

grams per day glucose, protein (as amino acids, one gram

per kilogram per day) alone, protein plus fifty grams per

day soybean oil emulsion or protein plus 150 grams per day

glucose. Those patients receiving protein had a less nega-

tive nitrogen balance than patients receiving glucose alone.

The addition of glucose to protein did not increase negative

nitrogen balance.

The conclusion reached by the researchers was that the

protein-sparing effect of amino acids appears to be a function

of the infused amino acids alone and is not related to the

degree of endogenous fat mobilization (11).

In 1975, Freeman and others tested the hypothesis that

during infusion of amino acids without dextrose, there is

less insulin stimulation, which in turn permits lipolysis.

The study included fourteen patients, all of whom were in the

immediate post-operative period. The results of this study

suggest that dextrose infusion stimulates insulin and inhib-

its lipolysis. During administration of crystalline amino

acid mixture without dextrose, nitrogen balance improved

substantially from control values obtained during dextrose

infusion, while the level of serum free fatty acid and ke-

tone bodies rose and insulin levels fell. Infusion of amino
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acid at 1.7 grams per kilogram appeared slightly more effi-

cient than infusion at 1.0 grams per kologram and did not

stimulate insulin or inhibit lipolysis. The researchers

concluded that protein-sparing may be useful in certain

clinical situations, but the results must be interpreted

with caution because it is difficult to establish the rela-

tionship between improvement in nitrogen balance and the

derived clinical benefit (10).

A study by Blackburn and others in 1973 investigated

nitrogen balance in ten post-operative patients receiving

peripheral solutions of the following: 1) five per cent

dextrose and water, 2) dextrose and three per cent amino

acid, and 3) amino acid alone. Significant improvements

in nitrogen balance were observed when amino acids were ad-

ministered without glucose. These improvements were associated

with lower insulin and glucose levels and with elevated levels

of free fatty acids and ketones (7).

In 1975, Freeman and others tested the Blackburn hypothesis

that amino acid infusions without glucose spare endogenous

protein by maintaining serum glucose and insulin at reduced

levels. The authors measured nitrogen balance and fat mobili-

zation in six normal adult volunteers during the infusion of

two different amino acid solutions at one gram per kilogram

body weight per day and compared these to values noted during

isocaloric infusion of glucose solutions, Nitrogen balance

was negative during all amino acid infusion periods but was
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significantly less negative during amino acid infusion periods

despite differences in solutions. Elevated plasma levels of,

free fatty acids and ketone bodies observed during amino acid

infusion periods reflected the availability of body lipids as

energy substrate. The authors also noted that the difference

between their results and those reported by Blackburn and

others (7) may be in part due to the previous nutritional

debilitation of the surgical subjects studied by Blackburn (9).

In 1977, Landes and others also tested the Blackburn

hypothesis that amino acid infusions without glucose spare

endogenous protein by maintaining serum glucose and insulin

at reduced levels. Six patients received peripheral infusions

of 4.25 per cent amino acid plus five per cent fructose

followed by either 4.25 per cent amino acid alone or with

five per cent dextrose for two to seven days. Fructose was

included because, unlike glucose, it neither stimulates in-

sulin secretion nor depends on insulin for its uptake. Mean

glucose and insulin levels were highest during amino acid/

dextrose infusion and lowest during amino acid infusion,

During amino acid/fructose infusion, mean serum glucose and

insulin were only slightly higher than during amino acid

infusion alone. The results suggest that the metabolic pro-

file during amino acid/fructose alone--that is, serum

glucose and insulin are low and nitrogen metabolism approaches

balance. Thus, the data unlike Freeman's support the Black-

burn hypothesis (13).
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The hypothesis that infusion of amino acids is superior

to glucose in its protein sparing effect (7) was also tested

by Howard and others (12). The authors studied nitrogen

balance in ten patients, four stressed and malnourished and

six non-stressed and obese, during a five day diet period.

Half the patients from each group first received amino acid,

one gram per kilogram ideal body weight plus glucose, 100

grams per day and then amino acid alone. The other half re-

ceived amino acid and then amino acid plus glucose. In every

patient, glucose improved the five day cumulative nitrogen

balance. This occurred despite the fact that the added glu-

cose significantly increased blood glucose and insulin and

decreased free fatty acid and urine ketones. The conclusion

reached was that the protein sparing effect of infused amino

acid is improved rather than impaired by adding carbohydrate.

This is in direct contradiction to the studies by Blackburn (7)

and Landes (13).

Stegink and others measured the fatty acid composition

of plasma lipid fraction in six surgical patients receiving

parenteral nutritional solutions containing only amino acids

and completely free of glucose, before and after ten to

fourteen days of such therapy. Biochemical symptoms of

essential fatty acid deficiency did not occur. The fatty

acid composition of all plasma lipid fractions remained

unchanged after this time period (16).
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Metabolic responses to incidental infections were studied

by Bistrian in four obese patients undergoing a modified fast

consisting of a low calorie diet free of carbohydrates but

meeting protein needs. In six infectious episodes there was

no change in urinary nitrogen excretion. Nitrogen balance

was positive when protein intake was maintained at 0.8 to

1 gram per kilogram body weight in four of five episodes,

despite intakes of less than 700 kilocalories per day. These

findings suggest the possibility for significant reduction in

catabolic losses in other stress situations (3).

In a study by Bistrian and others, five patients were fed

egg white albumin at 1.5 grams per kilogram ideal body weight

and non-protein caloric intake at 1.2 times the calculated

basal energy expenditure. After nine days (Period IJ) the

non-protein calories were omitted for twenty-one days (Period

II) followed by a seven day total fast (Period III) and seven

days of refeeding with a protein-sparing modified diet (Period

IV) at 1.5 grams protein per kilogram ideal body weight as

lean meat. Mean nitrogen balance was unchanged and equal

during Period I and the second two weeks of Period II. Period

III urinary nitrogen was similar to that observed in a twenty-

one to twenty-eight day total fast. Period IV nitrogen balance

was positive. It was concluded that increased nitrogen ex-

cretion during early starvation is secondary to the inability

of non-protein caloric substrate to meet the energy requirement

rather than greater obligate nitrogen loss. A protein-sparing
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modified fast may preserve and even restore lost body protein

mass. These findings suggest that the use of the protein-

sparing modified fast therapy in hospitalized patients

supports the Blackburn hypothesis (2).

In a similar study conducted by Bistrian, five young,

mildly obese females consumed a formula diet providing total

calories at 1.2 times basal energy and egg white protein,

1.5 grams per kilogram ideal body weight for one week (Period

I). During Period II, which lasted three weeks, a protein-

sparing modified fast consisted of similar amounts of egg

white without nonprotein calories was followed by a one

week total fast (Period III). In Period IV, a protein-sparing

modified fast with the use of meat protein alone, 1.5 grams

per kilogram ideal body weight, was given for one week.

Nitrogen balance measurements were made in all periods, and

Periods II, III, and IV were compared with Period I. No

significant differences existed between Period I and Period

II, although nitrogen balance improved weekly during Period

II. Nitrogen excretion in Period III was similar to that

found after three weeks of total fasting and was significantly

negative, whereas positive balances occurred in Period IV

with both periods being significantly different from Period

I. Thus, nitrogen equilibrium in a protein-sparing modified

fast can be achieved with the use of protein free of fat.

The metabolic adaptation which occurs during total fasting

and results in reduced nitrogen loss also develops in the
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course of a protein-sparing modified fast. After a deficit

in lean body mass is produced, net anabolism can be achieved

by a protein-sparing modified fast despite insufficient

dietary energy (5).

In 1976, Motil and others conducted a similar study to

that of Bistrian (5). Four obese adolescents were placed on

a protein-sparing modified fast for weight reduction. During

the first period, all subjects received a normal diet; during

the next two periods, all subjects received only 1.5 grams

protein per kilogram ideal body weight per day. Nitrogen

balance was measured during each study period. There were

no significant differences in nitrogen balance between study

periods. All lost a mean of 8.9 per cent total body weight.

Blood urea nitrogen, creatinine, uric acid, and serum glutamic-

oxalacetic transaminase were significantly depressed. Free

fatty acid levels showed an upward trend which was insignifi-

cant. All values returned to normal baseline by twenty days

of fasting. It was concluded that the protein-sparing modi-

fied fast is an effective and safe method in weight reducing

adolescents (15).

In 1976, Bistrian and others conduced a study on seven

obese diabetics using the protein-sparing modified fast. All

had been using 30 to 100 international units of insulin per

day, but it was not needed after 0 to 19 days (mean 6.5 days).

In the three patients who had extensive nitrogen balance

studies, balance could be maintained by 1.3 grams protein
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per kilogram ideal body weight, despite the gross caloric

inadequacy of the diet. The protein-sparing modified fast

was tolerated well in an out-patient setting after the initial

insulin withdrawal phase had occurred in the hospital. Sig-

nificant improvements in blood pressure, lipid abnormalities,

parameters of carbohydrate metabolism and cardiorespiratory

symptoms were associated with weight loss and/or the protein-

sparing modified fast. It was concluded that the protein-

sparing modified fast offers significant advantages for

reduction in diabetics with some endogenous insulin reserve,

including preservation of lean body mass (reflected in nitro-

gen balance) and withdrawal of exogenous insulin (1).

In 1977, Bistrian and others investigated the metabolic

aspects of a protein-sparing modified fast in the dietary

management of Prader-Willi Syndrome. Four adolescents or

young adults with the Prader-Willi Syndrome received a pro-

tein-sparing modified fast consisting of 1.5 grams of meat

protein per kilogram of ideal body weight and meeting vita-

min, mineral, and fluid requirements. Evaluation of nitrogen

and energy metabolism revealed the development of starvation

ketosis and a positive nitrogen balance. Serial whole-body

potassium measurements in two patients confirmed preservation

of lean tissue despite continuing loss of weight. Clinical

diabetes mellitus in two subjects was rapidly ameliorated by

the regimen. Short-term weight loss greater than eighteen

kilograms occurred in three of the four subjects, and reduced
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weight persisted during observation periods of twenty-six

to forty-four months. It was concluded that this degree of

outpatient diet adherence by mentally deficient subjects,

who do not normally experience satiety, suggests that hunger

is eliminated or at least reduced by modified, protein-sparing

fasting (4).

Blackburn and others investigated hair loss with rapid

weight loss using approximately 200 patients in whom weight

loss was 0.5 pounds per day for periods ranging from 49 to

330 days. Observation of increased telogen hair counts were

reported but only in patients in whom weight loss was asso-

ciated with loss of body cell mass. With an increase in

protein intake during fasting to preserve nitrogen balance,

hair loss was almost completely eliminated. The authors

concluded that when mobilized body protein and dietary protein

are insufficient to meet requirements, the low priority of

hair growth for available protein accounts for the telogen

effluvium and not the rapidity of weight loss per se. Since

hair loss is restored with refeeding and repletion of body cell

mass, long term consequences on hair growth are not likely

to result from rapid weight loss, even if associated with

negative nitrogen balance (6).
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CHAPTER II

PROCEDURE

In September of 1977, a weight reduction program based

on the protein-sparing modified fast was offered to students

at North Texas State University through the campus Health

Center. The program was similar to the regimen advocated

by Robert Linn, M.D., author of The Last Chance Diet (1).

Forty-two students applied for the program and were given

preliminary physical examinations before being accepted.

Biochemical and physical examinations revealed neither endo-

crine disease nor cardiac abnormalities. A pre-diet weight

was also established at this time as well as a daily diet

regimen personally profiled for each participant as described

in Appendix A. Biochemical blood tests were performed to

determine the following baseline values: uric acid, blood
urea nitrogen (BUN), blood glucose, cholesterol, low density

lipoprotein cholesterol (LDL cholesterol), electrolyte balance,
triglyceride, and potassium. The results of laboratory

analysis for blood chemistries and subject's weights were

recorded at weekly group meetings for the duration of each
participant's diet which ranged from one to eleven weeks.

The program was terminated in late December of 1977.

15
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Approximatley four months following termination of the

diet (April, 1978), an effort was made to contact each of

the forty-two participants by telephone. Twenty subjects

were located and individual appointments were made for a

follow-up visit at which time each subject, formerly consenting

to the session, was weighed on a portable scale. A question-

naire was administered to obtain information related to

exercise, drinking and smoking habits, and history of obesity

(see Appendix B). Also administered was an extensive diet

history check sheet which alphabetically listed 118 foods and

assessed consumption of each food on a daily, weekly, or

monthly basis (see Appendix C).
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CHAPTER III

ANALYSIS OF DATA

Of the forty-two participants in the program, twenty

were located for the follow-up interview, sixteen females

and four males with ages ranging from eighteen to fifty-

six (mean 26.8). Therefore, it is these twenty participants

from which the data was compiled for this study.

Biochemical Analysis

Seventeen of the twenty had sufficient laboratory data

for valid interpretation. Baseline values for all subjects

were within normal ranges. The mean weekly values and ranges

for uric acid, BUN, glucose, cholesterol, electrolyte balance,

LDL cholesterol, triglyceride, and potassium are detailed in

Figures 1 through 8.

After an initial adjustment period, all subjects' blood

chemistry values began to progress back to normal baseline

levels. Individual variation appears in many instances to

decline as the diet progressed.

Initial elevations in uric acid were noted, but values

declined alone or with Allopurinol (Zyloprim)* administration

(See Figure 1). BUN levels were elevated during the first

week and again during the latter weeks of the diet (See Figure 2).

*Burroughs Willcome Company

18
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Blood glucose levels decreased steadily until the fourth

and fifth weeks, when values less than normal are indicated.

Thereafter, a steady increase toward normal baseline values

is seen (See Figure 3).

Cholesterol and LDL cholesterol levels declined after

two weeks into the diet and remained depressed until latter

weeks when levels approached baseline values (See Figures 4

and 5). Abnormal values for potassium, electrolyte balance,

and triglyceride were noted intermittently, but no signifi-

cant trends were observed (See Figures 6,7, and 8).

Weight Loss Specifications

By comparing the subject's weights at the termination

of the diet to the post diet weight, a percentage body weight

change was calculated and is seen in Appendix D and illustrated

in Figure 9. Seventy per cent of the twenty subjects had no

significant change in weight (Group I); three subjects lost

ten per cent or more of their body weight (Group II); and

three patients gained more than ten per cent of their body

weight (Group III). All groups significantly differed from

one another (p <.001). Figure 10 depicts the initial diet

weight, termination diet weight, and post diet weight.

Post diet weights (April, 1978), when compared with termination

diet weights were significant in Group II (p <.001) and in

Group III (p <.025) but were not significant in Group I

(p >.50). Also expressed in Appendix D are additional weight

profiles.
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Group I was comprised of fourteen subjects, ten females

and four males. The mean weight before the diet was 92.1

kilograms (range 65.0 to 122.7 kilograms) compared to a post

diet weight of 83.8 kilograms (range 63.6 to 109.0 kilograms).

As a group, they were 142.4 per cent of their ideal body

weight before the diet (range 111 to 199). The post diet

weight revealed them to be 130.4 per cent of their ideal

body weight (range 105 to 184). Their weight loss at diet

termination ranged from 1.8 to 27.0 kilograms (mean 9.4 kilo-

grams). The mean weight change of the group from diet termi-

nation to post diet was 1.1 kilograms.

Group II was comprised of three female subjects. The

mean baseline weight was 88.2 kilograms (range 87.5 to 88.9)

compared to 73.0 kilograms at the end of the post diet period

(range 65.0 to 77.3), As a group, they were 151 per cent of

their ideal body weight before the diet (range 134 to 175).

Post diet weights revealed them to be 123.7 per cent of their

ideal body weight (range 117 to 127). Their weight loss at

the end of the diet ranged from 1.6 to 15.2 kilograms (mean

6.5). The post diet mean weight of the group was 8.7 kilo-

grams and 10.6 per cent less than at the time of diet termi-

nation.

Group III was comprised of three female subjects who

gained weight after terminating the diet. The mean weight

before the diet was 73.6 kilograms compared to the post diet

weight of 64.7 kilograms (range 62.2 to 67.7). As a group
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before dieting, they were 129.3 per cent of their ideal body

weight (range 105 to 145). At the end of the diet, they were

126.0 per cent of their ideal body weight (range 107 to 139).
Their weight loss at the end of the diet ranged from 5.5 to

10.9 kilograms (mean 9.0). The mean weight of the group at

post diet was 7.1 kilograms and 11 per cent greater than at

the time of the diet termination.

Diet History

Results of the diet history were divided into groups

according to weight maintenance (Group I), weight loss

(Group II), and weight gain (Group III). Monthly and weekly
food consumption responses on the diet check sheet (See Appen-
dix C) were converted to daily consumption of food units.

The original diet history was amended to include foods most

frequently eaten and those available in the region. All

foods were then divided into six food groups as follows:

fruits and vegetables; starchy vegetables; milk and dairy

products; meats; bread, cereals, and grains; and extra foods.

The extra food group was comprised of foods which had a high
calorie level in proportion to nutrient value, for example

desserts, fats, and carbonated beverages.

Total average daily food unit intake (Figure 11) indi-

cates that Group III consumed 18.12 food units daily. Group

II consumed 13.18 food units daily and Group I consumed 14.07

food units daily. However, differences were not significant.
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When comparing the average daily consumption of total

units from a particular food group (Figure 12), the following

results were seen: Group III consumed the most foods from

the fruit and vegetable, starchy vegetable, milk and dairy

product and extra food groups in proportion to Groups I and

II. Group II consumed more foods from the bread, cereal, and
grain food group than did the other two groups of subjects.

Group I consumed the most meat when compared to Groups II

and III. Statistical analysis revealed the great consumption

of foods from the fruit and vegetable group by Group III to

be the only significant food group difference (p <.025).

Questionnaire

Results of the questionnaire (See Appendix B) which was
administered during the follow-up visit varied widely. Ten
of the twenty subjects indicated they had been overweight

for one to five years. The remaining subjects indicated a

weight problem for greater than five years with two of those

indicating a weight problem their entire life.

Emotional and Physical Changes

When asked if any emotional changes had occurred that

they were aware of while on the protein-sparing modified fast,
fifty per cent of the subjects indicated none. The remaining

subjects indicated varying responses with similar distribution

between the answers: anxiety (fifteen per cent), apathy (five
per cent), depression (fifteen per cent), and elation (fifteen

per cent).



0

0

0

C)q

rZ

4J

4J

jJJ& I
Fruits .

Vegetables

Li0 Group I

Group II

L

F~i
/

Starchy Milk
Vege- &

tables Dairy

Group III

Me t

Figure 12. Total daily food unit intake of each food group

34

6

'/

4'-

3

2

K
r

/

/

I

/

/

/

7
/
/
7
/

/

/
M-41 ll

1

0 'VwL"--
Bread

Cereal

IExtras

"m f v IIi

U

"Mom-9

I



35

Fifty per cent of the subjects indicated no physical

problems occurred while on the diet. Thirty-five per cent

experienced fatigue. Other problems indicated by several

subjects were hair loss, lethargy, dry skin, and nausea.

Adverse Publicity

When questioned about the effect adverse publicity of

the protein-sparing modified fast had on each subject, forty

per cent indicated that it had affected them in some way,

usually by increasing their concern about the safety of the

diet. Sixty per cent of the subjects indicated that adverse

publicity did not affect them in any way. Forty per cent of

the subjects indicated they would not encourage others to

try the protein-sparing modified fast while sixty per cent

indicated they would encourage others to try the diet.

-Physical Activity

When questioned about their activity levels, seventy

five per cent indicated a moderately active life style. Ten

per cent indicated a sedentary level and fifteen per cent be-

lieved they led an active life style. While on the protein-

sparing modified fast, sixty per cent indicated there was no

change in their activity level. Forty per cent indicated

that a change occurred while dieting: fifteen per cent said

their activity level decreased and twenty-five per cent said

their activity level increased from their normal level.
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Activity levels increased for two of the three subjects in

Group II.

Alcohol Consumption and Smoking

Ninety per cent of the subjects indicated that they con-

sume alcohol. Seventy per cent indicated consumption of alcohol

only on occasion and twenty per cent indicated a consumption

rate of one to seven times per week.

Thirty per cent of the subjects indicated a smoking habit
while seventy per cent indicated they did not smoke.

Discussion

The protein-sparing effect of this diet is made possible

through the increased level of ketone bodies (9), Not only
do ketones substitute for protein-derived glucose as an energy
source for the brain, but their infusion during fasting also
conserves nitrogen (1) and thus body protein. Ketone body
levels are higher in total fasting than in a protein-sparing

modified fast (1), but without protein intake, maximal nitrogen

sparing is five grams less per day in total fasting, With
modified fasting, the presence of exogenous protein allows for
more protein sparing than total fasting, with greater improve-

ments as ketone body levels rise in the serum (3). A modified
fast that includes carbohydrate and forces insulin secretion

can be expected to lower ketone body levels and spare lean body
mass at any caloric level in the modified fasting range (5).
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Severely abnormal biochemical laboratory values appeared

for only one subject (number 5) whose uric acid and liver

function tests remained elevated to the point that she was

advised to resume eating. Uric acid levels increased initially,

an effect related to high serum ketones (7) but steadily

declined thereafter. Glucose, cholesterol, and LDL cholesterol

levels declined in early weeks of the diet and rose during

latter weeks. BUN levels were generally increased -- all

routine effects of the protein sparing modified fast (2,3).

During some weeks, subjects exhibited increased electrolyte

balance and decreased potassium levels. This depressed

level of potassium is due to tissue and water loss (4).

Triglyceride levels in latter weeks were comparatively higher

than early values; however, baseline values were highest.

No subjects reached ideal body weight using the Hamwi

Method (6), although three subjects came within ten per cent

of ideal weight. This is partially due to the termination

of the diet program at which time only four subjects were

still enrolled. Group II was closest to per cent of ideal

body weight at diet termination (115.3 per cent) compared

to Groups I (128.8 per cent) and II (138.7 per cent). How-

ever, neither degree of obesity nor the initial success of

weight loss bore any relationship to the eventual results.

The most significant and impressive finding of the study

was the weight loss maintenance by fourteen subjects; three
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more demonstrated an additional ten per cent body weight

loss during the post diet period.

The treatment of obesity is usually unsuccessful, a point

well documented in the medical literature by follow-up studies

after one or more years (7,9,11). The success of this diet

in the maintenance of weight loss may be partially attributed

to the duration of the follow-up, a period ranging from four

to seven months. It is recognized that the follow-up period

is inadequate for making valid statements concerning long-

range results.

The information obtained from the diet histories is dis-

played in Figure 11 and consistent with the post-diet weight

changes of each group. That is, since Group III had gained

weight after diet termination, it was expected that they

would consume more food units than Groups I and/or II,

Likewise, it was expected that subjects in Group II, who had

lost addtional weight since diet termination, would consume

less food units than Groups I and/or II. However, information

displayed in Figure 12 is inconsistent with group classification.

For example, the figure shows that Group III consumed almost

two times the amount of fruits and vegetables Cthe food cate-

gory lowest in calories) as Group I and II (p <.025), It also
shows Group III as consuming one-half the amount of meat of

either Group I or II and only one unit of food more per day

from the extra food category than Group I. Results displayed

in Figure 12 also show twice the intake of foods from the
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bread, cereal, and grain category by Group II than reported

by Groups I and III.

The questionnaire revealed that fifty per cent of the

subjects experienced neither emotional nor physical problems.

The remaining subjects reported problems which were mild in

nature. Statistical analysis revealed no correlation between

weight maintenance and diet history, smoking and drinking

habits. However, subjects in Group II, who experienced an

additional ten per cent body weight loss, had an increased

activity level during the post diet period,
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CHAPTER IV

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

Summary

In September of 1977, a weight reduction program based

on the protein-sparing modified fast was offered to students

at North Texas State University through the campus Health

Center. Forty-two students applied for the program and were

shown by appropriate investigation to be free from endocrine

and cardiac disease. Participants were weighed at the onset

of the program and weekly thereafter when changes in labora-

tory values were also noted. The program was terminated in

December of 1977. With one exception, severe abnormalities

did not appear in the biochemical laboratory values, Other

changes that occurred were routine effects of the protein-

sparing modified fast, One purpose of the study was to

determine emotional and physical side effects experienced by

subjects on the modified fast which may have influenced weight

loss and weight loss maintenance. Four months following the

program termination, twenty of the forty-two subjects were

contacted and asked to complete a diet questionnaire and diet

history checksheet. Emotions surveyed included: anxiety,

depression, apathy, and elation, Physical problems of fatigue,

lethargy, dry skin, and hair loss were also surveyed. Each

42
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subject was weighed at the time of the follow-up to determine

if weight loss was maintained. Weight changes calculated from

diet termination to post diet follow-up yielded three signifi-

cantly different groups. Group I consisted of fourteen subjects

who maintained their weight within ten per cent of that measured

at diet termination; three more subjects (Group II) lost an

additional ten per cent of body weight. The final three sub-

jects (Group III) showed an increase in body weight by ten

per cent or greater. The diet history showed a significant

correlation only between increased consumption of fruits and

vegetables by Group III (p< .025), The questionnaire revealed

that fifty per cent of subjects experienced neither emotional

nor physical problems while on the diet. The remaining subjects

reported few problems, all mild in nature. Group IT reported

an increased activity level during the post diet period.

Conclusion

These findings were interpreted as providing evidence

that the protein-sparing modified fast is effective in main-

taining weight loss over a relatively short period of time.

Emotional and physical effects experienced by subjects were

insignificant. For subjects involved in this study, it

appears that the protein-sparing modified fast may be a safe

means of weight reduction under close supervision by a physician.
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Recommendations

As with any study, a larger experimental population

would have improved the significance of existing statistical

trends or allowed otherwise insignificant trends to surface

for verification. In the present study, a point in fact

concerns the diminuitive size of Groups II and III. The

post diet weight changes of the two groups are highly sig-

nificant, however diet histories and questionnaires revealed

only slight trends of no significance. In reviewing responses

to the questionnaire and especially the diet history, it

is highly conceivable and that untruthful responses were given

by some subjects. Because of the obvious social embarassments

associated with obesity, some subjects may have been reluc-

tant to objectively reveal eating, drinking, and/or activity

levels.

The willingness to persist with the diet through the

prescribed period was too difficult for some subjects, as in-

dicated by the fact that only four of the twenty subjects

were enrolled with the program at the time of termination.

Although the trends of the biochemical laboratory tests were

impressive, longer diet exposure of a greater proportion of

subjects may have yielded further long term diet effects.



APPENDIX A

CONTENT OF PROTEIN-SPARING MODIFIED FAST

1. Predigested, flavored protein* --

four servings of 2,0 ounces per day (men)
four servings of 1.5 ounces per day (women)

2. Potassium salts (K-lyte)**

two tablets per day (men) -- 50 mEq
one tablet per day (women) -- 25 mEq

3. Folic acid -- one mg per day (tablet)

4. Multi-vitamin -- (Theragram-M)*** -- one per day

5. Calcium-Magnesium tablet (Os-Cal)# -- one per day

6. Vitamin E -- 400 units per day

7. Vitamin C -- 500 mg per day

8. Take total fluid intake of at least 4.8 ounces per day
Republic Drug Company

**Mead Johnson Laboratories
***Squibb and Sons, E.R.
#Marion Laboratories, Incorporated

45



APPENDIX B

DIET QUESTIONNAIRE

How long have you been overweight? (Check one)

less than one year 6-10 years ____more than 20
years

1-5 years 11-20 years all of life

Did the diet cause any emotional changes that you were awareof? (Check any that apply)

anxiety depression elation

apathy other

Did you encounter any physical problems while on the protein-sparing modified fast? (Check any that apply)

fatigue lethargy dry skin

hair loss other

Did adverse publicity of the protein-sparing modified fastaffect you in any way? (Check one)

yes no

I f y e s , p l e a s e e x p l a i n --_-_-__--_-'__ -- _._.._._ _ _ __._-_ _

Would you encourage others to try the program? (Check one)

yes no

How would you describe your present activity level? (Check one)

sedentary moderately active active

very active

46



APPENDIX B--Continued

Did your level of activity change while on the program?
(Check one)

yes no

If yes, how?

Did your level of activity change after leaving the program?
(Check one)

- yes no

If yes, how?

Do you consume alcohol? (Check one)

more than 1 time a day 2-7 times a week on
occasion

1 time a day 1 time a month

Do you smoke? (Check one)

_yes no

47
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APPENDIX D

PROFILES OF SUBJECTS

Patient Height Sex Age Initial Per Cent Ideal Weight
Number Weight

BeforeTerm
Kg

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14 .

5'2"

6'0"1

514"1

5 '6"

5'9"

5 ? 7??

5 t? 1
5 '6"

5'11"

5 ' 2"

Group
I

15.

16.

F

M

F

F

F

F

M

M

F

F

F

F

M

F

26

51

29

25

24

20

31

34

23

20

56

22

24

19

74.5

103.6

65.0

70.8

117.7

80.0

96.4

116.1

98.2

89.5

93.4

93.9

122.7

68. 2

149

128

119

111

199

121

131

135

166

146

147

148

157

136

133

119

113

105

186

117

110

107

150

143

121

145

123

131

Mean 28.9 92.1 142.4 128.8
SD. 11.3 18.8 22.4 21.8

5'2 " F 20 88.9 175 145
5'9"1 F 18 88.2 134 130

17. 5'7" F 24 87.5 144 141
--- -------------- ----------------- -------- ------------
Group Mean 20,7 884.2 151 138,7

II S.D. 3,1 0.7 2144 7.8
18. 5'4" F 24 75.0 138 118
19. 5'4" F 24 78.2 145 125
20. 5'8" F 21 67.7 105 103
Group Mean 23 73.6 129,3 115.3

III S.D. 1.73 5.38 21.4 11,2

S S



APPENDIX D--Continued

Final Diet Maximum Weeks on 3 mos. Per Cent Diff - DecWeight Weight Loss Diet Post Ideal April
KgDiet Weight kg %

66.3 8.2 5 67.7 135 +1.4 2.1
96.1 7.5 3 96.4 119 -0.3 -0.3
61.4 3.6 7 63.6 117 +2.2 +3.6
67.0 3.8 3 66.8 105 -0.2 -0.3

110.1 7.6 3 109.0 184 -1.1 -1.0
76.9 3.1 3 76.8 116 -0.1 -0.1
81.2 15.2 11 83.6 113 +2.4 +3.0
92.2 23.9 11 93.6 108 +1.4 +1.5
88.8 9.4 7 93.6 158 +4.8 +5.4
87.7 1.8 1 93.6 153 +5.9 +6.7
77.0 16.4 11 73.6 116 -3.4 4.4
92.1 1.8 1 93.6 147 +1.5 1.6
95.7 27.0 11 96.4 123 +0.7 0.7
65.4 2.8 2 65.4 131 0 0

--------------------------------------------

82.7 9.4 5.6 83.8 130.4 +1.1 1.3
-14.48-------- 8.2 .-.--- 4.0_____14.6 22.7 1.8 2.1
73.7 15.2 9.0 65.0 127 -8.7 -11.8
85.5 2.7 1.0 76.8 117 -8.7 -10.1
85.9 1.6 3.0 77.3 127 -8.6 -10.0-- I--------------------------------------------------------
81.7 6.5 4.3 73.0 123.7 -8.7 10.66.9 7.6 4.2 7.0 5.8 0.1 1.0
64.1 19 7.0 71.8 132 +7.7 12.0
67.7 10.5 6.0 75.0 139 +7.3 10.8
6 -2-2 5, 5 3,0 68.6 107 +6.4
64.7 9.0 5.3 71.8 126.0 7.1 11,0
2.8 3 .0 2,1, 3,2 168 0.7 09
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