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ABSTRACT

Although obesity is recognized as a common problem in all affluent
socleties, it is excessively present in the United States. Regardless of
the approach, loss of weight, while highly cosmetically and clinically
desirable is not easily achieved and maintained. Drastic reduction by
means of drugs, surgical procedures or highly restrictive diets frequently
fail or cause serious clinical problems. In order to avoid these pitfalis
and minimize participant attrition we instructed the volunteers for this
study to continue with their customary daily breakfast and dinner and
substitute a vitamin-mineral fortified protein supplement for lunch. The
test panel included 20 females (23-59 years) with body weights 114-163+%
of ideal and 9 males (24-66 vears) with body weights 121-243+% of ideal.
Control measurements of 21 blood constituents showed no abnormalities
with exception of moderately elevated lipid constituents in 7 females and
5 males, Test periods of 1 to 24 months with the females resulted in
body weight losses from 7 to 25 pounds. In the males test periods of 3
to 48 months resulted in body weight losses of 7 to 33 pounds. The dif-
ferences and duration of weight losses were closely related to degree of
initial overweightness and regularity of daily consumption of 8 ounces of
a high protein supplement. The calcium content of the supplement (80%
of USRDA) prevented bone loss frequently incurred with very low calorie
high protein diets. Five of our test panel 4 females and 1 male now in
their fifth year of study have sustained the weight losses of 20-33 pounds
attained during the first year of the trials.

INTRODUCTION

Obesity and its clinical sequelae continue as one of the primary
health problems in the U.S. In terms of actual numbers it is estimated
that more than 80 million Americans are considered overweight and 40
million women are clinically obese (1,2). Statistics also show a 12 fold
increase in rate among grossly obese men between 25 and 34 years of age.
Recent surveys indicate that obesity, in addition to primary coronary heart
disease, strokes and diabetes mellitus, may be associated with at least
twenty-three other known medical conditions which collectively account
for 10-15% of the annual mortality rate. The trend and magnitude of
obesity increases with age in male, more so in females, and is due
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primarily to food consumption in excess of regression in physical activ-
ity and reduced metabolic rate with advancing years (3}. The process is
slow but incidious. The yearly accretion of a single pound annually
after age 25 will result in a gatn of 25 pounds by age 50. The belated
personal concern and realization of this weight gain problem results in
frantic searches for easy ways out of the predicament. Persistent fail-
ures with the plethora of dietary schemes available to treat the disease
is conspicuous by the very small degree of success. Less than 5% of
those who have lost excess weight rarely maintain it for more than a
year (4),

In this investigation in order to minimize participant attrition and
avoidance of unphysiclogic and temporary weight losses as well as un-
toward clinical effects of numerous "crash diets" our test panel was
instructed to substitute a vitamin-mineral fortified protein supplement
for their mid~day meal and continue with their usual breakfast and dinner.
This dietary plan was designed to avoid disturbance of daily normal fam-
ily meal customs and thereby encouraging adherence to the dietary proto-
col and duration of the test periods.

PROCEDURES AND METHODS

Study Panel - Prospective canilidates were selected on the basis of
histories of chronic overweight or obesity and prior disappointing ex-
periences with a variety of widely advertised weight reducing schemes.
The test panel included nurses, tzchnicians, secretaries and maintenance
staff personnel and housewives., Apart from their chronic weight problems
all individuals in the study were in apparent good health and actively
engaged in activities of daily living incident to their employment and life
style. Degree of obesity was estimated from the Metropolitan Life Insur-
ance Co. Tables of 1959 with reference to the appropriate body frames
for both men and women. Individuals with body weight greater than
110%S of their "ideal" weight were included in our investigation. A
recent review of the literature indicates that shortcomings of calculations
based on these tables do not appear to be any greater than limitations of
measurements of skin fold thickness or various biochemical modalities
(5). The uniform application of this calculation proved practical and
adequate for the purpose of this study:

Initial Body Weight Status = observed weight, lbs, = %8
ideal weight, lbs,

Example: Subject C.D., female = 217 1

21 bs. =
—3 1 1b 165%S

Methods - Prior to admission to the study, fasting blood samples
were collected from all participants to detect any existing biocchemical
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parameters of ill health. The Roche Systemic Screening and Lipid Pro-
files employed in this investigation include measurements of 21 blood
constituents (Table 1}, This biochemical battery was repeated at 4 to 6
month intervals throughout the test period to ascertain safety and meta~
bolic characteristics of the regimen., Bi-weekly body weight and dietary
histeries were obtained before and periodically throughout the test per-
tods. The dietary records were analyzed for calorie, protein, carbohy-
drates, fat, phosphorus and calcium content from calculations of data
available in USDA Report on Nutritive Value of Foods (6). However, due
to the persistent and well known problems of recall, the results proved
unsatisfactory as an accurate measure of actual calorie intake.

Table 1

LIST OF BIOCHEMICAL MEASUREMENTS
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The composition of the protein supplement SPP/SM which served as
the mid-day meal is shown in Table 2. The protein component is derived
from a soy protein isclate which thoroughly mixed with skim milk provides
an ample and balanced amount of essential aminoc acids necessary for the
biosyntheses of various body proteins. The vitamin and mineral complex
was included to insure optimal nutriznt balance. The estimated protein
efficiency ratio (PER) of the supplement is 25 - indicative of a high qual-
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Table 2

Soy Protetn Product and Skim Mitk Supplement

Soy Protein Bkim Milk 5PP/SM
Product Supplemont®
8PP M
Amount ox. 1.0 a.0 8.0
Caleries 119 87 197
Frotein ¢ 16 .6 4.5
Carbohydrates g ] 12.5 20.5
Fatg 1.0 0.2 1.2
USRDA %
Thiamine 130 6 136
Riboflavin 120 5 145
Niacin 50 0 50
Caletum 50 30 80
Tron. 10 0 0
Phosphorus HH) 20 45
Eswential Amino Acids
Methionine, mg 450 300 750
Isoleucine, my 750 780 1530
Leucine, mg 1220 1200 2420
Phanylalanine, mg BLS 588 1403
Lysine, mg 955 948 1903
Threonine, myg 580 564 1144
Tryptophan, mg 205 168 373
Voline, mg 738 840 1575
Histidine, mg 398 373 160
Protein, PER 5 5 25

“Caloric Distribution: protein, $1%; carbohydrate, 41% and fat, 6%.

ity protein source such as milk, In this connection, it should be noted,
that the high calcium content of the supplement (80% of USRDA) was
employed primarily to correct the estimated low daily calcium intake of
our subjects - approximately 250-310 mg/day. Week long organoleptic
trials with 10 prospective candidates revealed good acceptance of the
supplement as a Iuncheon replacement and tolerance of the dietary
protocol,

RESULTS

The control and test data obtained in the study of 20 females (23-59
years) and 9 males (24-66 years) are summarized in Table 3. The pre-
test body weight status of the females ranged from 114-163%8 and that of
the males 121-243%S. Control biochemical values of fasting blood sugars,
hemoglobin and serum iron fell well within the sex and age norms. The
optimal level of serum chelesterol remains a muchly disputed subject,
but most authorities consider the lower the level the less the risk of pre-
mature coronary heart disease (6,7). In our study the blood cholesterol
content of 6 females (114-143%S) fell within the abnormal level (221-249
mg%). High cholesterol values were associated with abnormal triglycer-
ide levels and lipoprotein type in only 2 obese subjects: TM, 144%S and
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GN, 143%S (7). Of the males, subject, TJ, 122%S, was found to have
abnormal cholesterol and triglyceride levels and abnormal lipoprotein
profile., In subjects, MN, 121%S: SW, 137%8 and WD, 147%5 abnormal
triglyceride levels were associated with abnormal lipoprotein profiles.
Sujbect, GS, 125%S presented only the abnormal triglyceride level.

Test periods 1 to 24 months with the females resulted in body weight
losses from 7 to 25 pounds. In the males test periods of 3 to 48 months
resulted in body weight losses of 7 to 33 pounds, Differences inrate of
weight loss appear to be closely related to degree of initial overweight-
ness. However, regularity of daily consumption of 8 oz/day of SPP/SM
supplement and duration of participation in the study were found to be
very important factors in the evaluation of the weight reducing efficacy
of the protocol. Typical impact of these factors on rate of weight loss in
two females are illustrated in Figure 1,

The progress of nurse YV, 130%S5 illustrates how the weight reducing
value of the supplement can be interrupted and fail by erratic adherence
to the protocol. This result was found to be typical of individuals with
histories of chronic obesity and numerous weight reducing trials with
"fad diets." Results with nurse TM, 145%S who lost 20 pounds during
the test period of 16 months in the face of supplement lapse reflects her
conscious efforts to reduce her habitual food consumption. The weight
loss characteristics of the 3 femalas and one male who with minor sup-
plement regressions remained in the program for 4 years are collected
graphically in Figures 2 and 3. The degree of weight loss {s indicated by
the significant differences of initial and final body weight status (%8).
The sum-~total of these data reflect the useful and practical weight con-
trol efficacy of the SPP/SM supplement as employed in our protocol and
duration of test periods. One encouraging aspect of this project has been
the willingness of some subjects to continue the SPP/SM supplement for
unexpected long periods of timz and to the regimen after varying periods
of remission, Serial biochemical measurements of fasting blood samples
during the periods of supplementation failed to show any significant
changes in any of the normal or abnormal items including serum lipids
listed in Table 1.

Several reports (8) on the effect of calorie restrictions to induce
weight loss have shown that the concomitant fluid loss is frequently as~
soclated with increased excretion of calcium. Since the skeleton is the
most likely source of calcium we decided to add serial bone density
measurements to the study. The relationship of body weight loss to bone
density and serum calcium changes are shown {n Table 4, These data
show that in no instance did body weight loss induce untoward changes
in serum calcium or bone density. It is of interest to note, the normal-
ization of serum calcium level in subject YV, F-20 from the abnormal
value of 8.3 to 11,4 mg% norm within a test period of 6 months. Lastly,
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Figure 1, Relation of irregularity of intake of SPP/SM
supplement to body weight loss,

attention is called to the improvements in bone density achieved in 10
of the 12 women during test periods of 4 to 24 months with the SPP/SM
supplement which provided 80% of the USRDA of calcium. These results
are in good accord with the counter-osteoporotic effects of daily supple-
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AVERAGE WEIGHT LOSS
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Figure 2. Variations in body weight loss with
ragular consumption of SPP/SM supplement.

ments of 600-850 mg of calcium on bone loss frequently found in women
of 35 or more years of age which we have reported (3).

DISCUSSION
While the overweight/obesity problem is viewed as a major pressing
nutritional challenge of public health concern, its precise extent remains

unknown. Prevalence data vary according to the many sources of informa-
tion and definition of obesity (e.qg., the cut-off point between cbesity,
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Figure 3. Consistent body weight loss with
regular consumption of SPP/SM supplement,

overweight and desirable weight for height). Clinical indications that
incidence of overweight/obesity is high and that untoward effects on
health and longevity are impressive (10). Yet definitive data are lacking.
The Framingham data show minimum mortality around average weight with
increased mortality for persons weighing more or less than average. It

is clear from our and many other investigations that long-term management
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Table 4

EFFECT OF S0Y AND MILK PROTEIN SUPPLEMENT ON WEIGHT LOSS AND BONE
DENSITY OF OBESE FEMALES 21-62 YEARS OF AGE

Subject Age Test Body Weight Bone Density Sorum Calctum

Period Initial Change Initial Change  Injual Changa
yra. mos. lbs. lbs. mila. mils. mg mg
CD-F-2 22 9 217 -0 122 128 9.1 9.4
CMm-F-3 F&] 13 114 -10 120 120 10.0 10.4
DR- Fud 55 20 151 -i0 100 112 9,3 9,2
EA- F-6 62 4 173 -11 12% 130 9.4 9.5
GR- -8 59 L] 144 -4 115 115 10,1 10.0
GN- F-39 49 6 18? =22 130 40 9.8 H 1
HA-F-11 42 H 183 -12 100 12 4.1 9.4
KE- F~12 56 b1 150 -25 95 100 9.0 10,0
MJ- F=13 43 11 174 ~12 180 160 9.6 9.2
TN- F-18 59 20 40 -15 112 115 9.3 9.3
TM™- F-I2 57 18 158 -20 120 130 9.5 9.3
Yy— F-20 59 6 172 -17 110 1313 8.3 11.4

*ABNORMAL VALUE

of obesity necessitates basic and permanent changes in eating habits
which are essential for the achlevement of clinically desirable body
welght.

In this connection, it is of interest to note, that a national survey
(11) of foocd consumption practices shows that the decline in fat and car-
bohydrate from 1965-1977 for sex-age groups was smallest for adults 35-
74 years, Desplite the over=-gll drop in fat, intake remained well above
the level recommended by the American Heart Association - 35% or less
calories from fat. The largest percentage of fat came from the meat group
and the milk group due to an increase in cheese consumption. Although
a diverse population is represented in this survey, the results are based
on recalls of the previous days food intake, they do not provide all the
information we need to know about the nutritional adequacy of the Ameri-
can diet. Necessary additional detail can be expected when the 1977-78
data survey in which food intake data obtained for 3 days are reported.

Although obesity is generally considered to result from consumption
of calories in excess of energy expenditure, there i5 now abundant evi-
dence that hyperplastic obesity most likely begins at birth. A follow-up
study by Eid {12) on physical growth on English children who had excessive
body weight in the first six months of life showed that many fat babies may
not outgrow their obesity throughout their school years. A body weight,
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age and height survey in New York City by Ginsburg-Fellner and coworkers
(13) revealed that significant obesity (120-160+% of ideal body weight)
was present in 12.2% of 2606 nursery school boys and girls 3~6 years of
age from low, middle and high income families. Knittle and associates
{14} found that persistence of obesity in children and adolescents is due
to rate of adipose tissue growth. Asher {15) has also reported that 44% of
269 children of 18 months to 14 years of age remained obese since infancy.
In a study of 538 boys and girls from 11 to 14 years of age we found that
obesity and overweightness are major untoward factors in learning pro-
gress and scholastic achievement (16).

Hyperplastic obesity is the mora severe form of obesity and usually
is quite refractory to treatment. The incidence of this inborn cellular error
may well be the cause of the frequent failures encountered in dietary treat-
ment of the disease. In hyperplastic obesity, requlatory mechanisms of
energy balance associated with depot fat storage may be upset or the over~
weight child may acquire psychological attitudes about food which lead to
chronic obesity in adulthood making treatment of these adults more dif-
ficult, if not, impossikle. Adult onset of hypertophic obesity is primarily
characterized by a more moderate increase in body fat mass than hypercel-
lular obesity. This form of obesity is frequently associated with hyper-
tension, decreased glucose tolerance, elevated plasma insulin and trigly-
ceride levels. It is clear that these many forms of obesity not only con~
found the clinical identity of the condition but also its treatment.
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