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OBESITY is extremely prev-
alent among most American

Indians. More than half of those
over 15 years old from south-
western desert tribes-65 percent
of women and 39 percent of men
-exceed their ideal weights (1)
by more than 25 percent. Since
obesity is also considered a wide-
spread health hazard in the gen-
eral population, numerous meth-
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ods of medically supervised
weight reduction have been pro-
posed. None has been highly
successful, although most evalua-
tions have extended for only a
few months to a few years from
the start of therapy.

This report compares the long-
term results of two weight-reduc-
tion programs for overweight
patients at the Phoenix Indian
Medical Center. One group re-
ceived conventional low-calorie
therapy, and the other received
an initial fasting program with
subsequent conventional therapy.
The Phoenix Indian Medical

Center is a referral hospital for
more than 55,000 southwestern
Indians from Arizona, California,
Nevada, and Utah. It also is the
primary medical facility for
Indians from nearby reservations
or communities. The tribal dis-
tribution of the patients at the
center is Pima 35 percent,
Apache 21 percent, Navajo 10
percent, Papago 9 percent, Hopi

6 percent, other southwestern
tribes 16 percent, and nonsouth-
western Indians 3 percent.

Methods
Patients attending the diabetic

or medical clinics of the center
during 1963-68 who exceeded
125 percent of their ideal weights
were offered an in-patient,
weight-reduction program con-
sisting of medically supervised
fasting in a minimal-care unit for
variable periods. Most of these
patients entered the program dur-
ing the early part of the investi-
gation. The minimum study
period was 18 months, and the
maximum was 90 months. Selec-
tion was based on acceptance
by the patients and availability
of hospital space.
The duration of starvation was

individualized. Although most of
the patients in the fasting pro-
gram (FP) participated for 2 or
3 weeks, a few fasted longer.
Some interrupted the program
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A typical Pima family group, illustrating the early onset and generality of obesity

briefly with low-calorie meals,
and a small number underwent
repeated fasts. Following starva-
tion, the patients were placed on
conventional low-calorie therapy.
Most of the patients in the

conventional management (CM)
program were given dietary in-
structions for 1,500 calories a
day or less. Anorectogenic agents
were seldom prescribed; when
given, they were generally used
only for brief periods.
The patients were weighed,

wearing their street clothes, at
each clinic visit. Weights re-
corded during pregnancy, fluid
accumulation, or debility, and,
for the FP group, during fasting

and the following 2 months, were
excluded from the evaluation.

Patients were matched for the
FP and CM study groups in
order to evaluate the relationship
of sex, age, initial weight, dia-
betic status, and treatment pro-
gram to the long-term results.
Criteria for the diagnosis of dia-
betes mellitus were those of most
authorities, as described in a pre-
vious publication (2). The data
were analyzed by the paired t
test.

Results
Sufficient long-term informa-

tion for this comparative study
was available for 51 (12 men

and 39 women) of the 71 pa-
tients who fasted, and they were
matched with 51 CM patients.
The average followup period for
the CM group (71.5 months)
was 15 months longer than for
the FP group (56.5 months).
The diabetic patients had a
longer mean evaluation (FP 65.2
months, CM 75.2 months) than
the nondiabetics (FP 44.2
months, CM 66.3 months). The
mean number of formal instruc-
tions per patient for diets of
1,500 calories or less was slightly
more for the FP group (2.2)
than for the CM group (1.6).

The two study groups were
statistically similar in age and
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sex and identical in number of
diabetics. However, since most
of the extremely obese patients
attending the clinics elected the
FP, few patients of comparable
weight were available for match-
ing in the CM group. There were
only three CM patients. in con-
trast to the 20 FP patients, who
weighed 250 pounds or more. To
exclude the influence of weight
variations, data were compared
for the 31 FP and 48 CM pa-
tients whose initial weights were
less than 250 pounds, as well as
for the 32 pairs whose disparity
of initial matched weights was
less than 10 percent (table 1).
In both evaluations of patients
with similar beginning weights,
the final mean weights remained
almost unchanged for the CM
group but were significantly less
for the FP group.

In table 2, the long-term
weight changes are compared in
three separate initial weight cate-
gories. The CM differences are
insignificant in each weight
group. However, the FP percent-
age of weight loss was dispro-
portionately greater for the high-
est (1.5 percent) than for the
intermediate (7.2 percent) or the
lowest (4.8 percent) weight
category.
The yearly changes of mean

weights are shown in figure 1.
For each of the 7 years a much
larger percentage of FP than CM
patients weighed at least 5 per-
cent less than initially. The long-
term weight decrease was signifi-
cantly greater for the 60 dia-
betics (5.9 percent) than for the
42 nondiabetics (2.6 percent).
During the study, a progressively
larger percentage of the diabetic
patients weighed at least 5 per-
cent less than originally, while
the pattern for the nondiabetics
was more variable (fig. 2).
As shown in table 3, a signifi-

cantly larger proportionate weight
loss (P <0.05) occurred in the
intermediate age group (30-49
years) than among the younger
or older age groups. Additionally,
about three-fourths of the age
group 30-49 years had a long-

term weight reduction compared
with about one-half of the
younger and older age groups
(table 4).
Of the 51 FP patients, 42

attained long-term weight losses,
while only 26 of the 51 CM

Table 1. Comparison between the fasftng and conventional manage-
ment programs of long-term weight changes among patients with
similar initial weights

Number Mean weight (pounds) PercentProgram patients Initial Final change

Initial weight<249 pounds

Fasting ................. 31 212.7±33.4 197.1431.9 1 -7.3
Conventional ............ 48 208.1 ±29.7 208.6±30.0 +0.2

Matched pairs 2

Fasting ................. 32 220.2i32.9 199.8±32.0 1 -9.3
Conventional ............ 32 218.6±31.7 216.5±30.8 -0.9

1 P<0.05; all other values not significant at 95 percent confidence level.
2 < 10 percent initial weight disparity.

Table 2. Comparison of long-term proportionate weight changes in
the fasting and conventional management programs in relation to
initial weights of patients

Initial weight (pounds) Number Mean weight (pounds) Percent
and program patients Initial Final change

>250:
Fasting ................ 20 272. 3±16.5 241.0±30.2 1 -11.5
Conventional ........... 3 281.3±27.1 289.7±23.7 +3.0

200-249:
Fasting ................ 24 222.4+12.9 206.3i25.1 1-7.2
Conventional........... 33 220.4±12.5 220.8±18.8 +0.2

< 199:
Fasting ................ 7 183.1+11.1 174.3±15.7 -4.8
Conventional ........... 15 181.14 9.9 181.6410.9 +0.3

1 P<0.05; all other values not significant at 95 percent confidence level.

Table 3. Relationship of age to long-term weight change in the
reduction programs

Number Mean weight (pounds) PercentAge group (years) patients Initial Final change

<29 .................... 19 222.2i33.1 226.0±35.7 +1.7
30-49 .................... 67 227.3±32.5 212.6±35.2 1 -6.5
>50 .................... 16 213.9±35.7 206.0±25.2 -3.7

All ages ............. 102 224.2±32.9 212.9±37.1 1 -5.0

' P<0.05; other values not significant at 95 percent confidence level.
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Figure 1. Yearly comparison of the proportionate weight change between fasting program and conven-
tional management groups
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patients achieved this result.
Twenty pounds or more were
gained by nine of the CM pa-
tients but only by two of the
FP patients. In contrast, 23 FP
and nine CM patients had lost
20 pounds or more. Nine FP
patients sustained weight reduc-
tions of more than 45 pounds;
one of these patients had lost 91
pounds and another, 83 pounds.

Although 41 percent of the
FP patients attained a long-term
reduction of 10 percent or
greater, this result occurred
among only 14 percent of the
CM patients (fig. 3). One FP
patient sustained a 40 percent
weight reduction. A long-term

gain of 10 percent or more oc-
curred in 20 percent of the CM
group but in only 4 percent of
the FP group.

Discussion
In 1959 Bloom (3) reported

that short periods of fasting at the
start of treatment for obesity
were effective and well tolerated.
The risks are small if adequate
selection criteria (4,5) are fol-
lowed. Few clinicians used thera-
peutic starvation until Duncan
and associates (6,7) published
their dramatic results in 1962
and 1963. Thereafter, enthusias-
tic endorsement (4,5,8,9) was
soon followed by reports that

fasting removed less adipose
tissue than protein (10,11). A
recent study (12), however,
found that man tolerates pro-
longed starvation by markedly
attenuating protein catabolism,
while deriving 95 percent of the
caloric requirement from fat
tissue. Although some limited
brief followup studies of persons
who had fasted were unfavorable
(13,14), no long-term evalua-
tions were reported.

In a 1959 review of nine
studies of the conventional man-
agement program for obesity
(15), 27 percent of the 1,468
subjects achieved an initial weight
loss of 20 pounds or more. How-
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ever, followup of 299 overweight
persons in the evalautions by
Stunkard and McLaren-Hume
(15) and by Glennon (16) re-
vealed that only 10 percent main-
tained a weight loss of 20 pounds
or more beyond 1 year. Thus,
conventional management of obe-
sity attains limited success with
the initial reduction and even less
for the subsequent maintenance.

In the present investigation, 18
percent of the CM patients and
45 percent of the FP group had
a weight loss of 20 pounds or
more at an average followup
period of 64 months. Therefore,
the long-term results of conven-
tional management among south-

Table 4. Percentage of patients with long-term gain or loss of weight
in each age group

Number Long-term gain 1 Long-term lossAge group (years) Patients Number Percent Number Percent

<29 ....................... 19 9 47.4 10 52.6
30-49 ....................... 67 17 25.4 50 74.6
>50 ....................... 16 8 50.0 8 50.0

All ages ................ 102 34 33.3 68 66.7

1 Includes 1 patient with weight unchanged.

western Indians were similar to
those reported for other over-
weight groups, but the FP patients
achieved a sustained weight loss
of 20 pounds or greater about
two and a half times as often as
CM patients. Furthermore, the

extent of long-term weight re-
duction was much greater for the
FP patients than the CM patients.
Most of the FP patients-37

of the 51-underwent only one
initial fast, which was usually
concluded and its effects dissi-

Figure 2. Yearly comparison of proportionate weight changes in the diabetic and nondiabetic patients
in the weight-reduction programs
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Figure 3. Comparison of percentage of long-tenn weight change between the fasting program and con-
ventional management
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NOTE: Figures in sectors are percentages of subjects.

pated several years before final
weight determinations were made.
The major impact was short term.
Most patients regained 15 to 30
percent of the lost weight within
a few days or weeks of refeeding,
and a few regained most of it
within a few months. However,
their subsequent weight pattern
was generally more favorable
than that of the CM patients.
Perhaps fasting produced a dur-
able physiological or psychologi-
cal effect.

Hollifield and associates (17)
demonstrated that prolonged fast-
ing decreased the ability of hu-
man beings to synthesize fat, as
shown by reduced incorporation
of C14 labeled glucose into the
lipids of adipose tissue. This re-
duced fat synthesis appears to
result from an "atrophy" of the
enzymes of the hexosemonophos-

phate shunt, since lowered activ-
ity of both glucose-6-phosphate
(G6PD) and 6-phosphogluconic
dehyrdrogenase (6PGD) were
found in adipose tissue after fast-
ing. If these fasting effects per-
sist, they might relate to the long-
term superiority of results from
initial fasting compared with
conventional therapy in the pres-
ent investigation. However, in
animal studies (18) refeeding
restored the enzyme activity of
G6PD and 6PGD as well as the
lipogenetic capacity of fat tissue;
and the periods of fasting and
refeeding produced no apparent
change in the number of fat cells.

After fasting, the amount of
food intake required to produce
a sense of satiety is smaller than
previously (17). The hypo-
thalamic satiety centers may be-
come more sensitive or the

appetite center may be depressed.
Whether these effects of fasting
on the satiety response are last-
ing or only temporary has not
been established.

Perhaps the long-term poten-
tiality of the FP may counter-
balance its expense and incon-
venience. The findings of this
study suggest that the fasting pro-
gram is most successful in the
intermediate age group (30-49
years) of diabetic men who
weigh .250 pounds or more.
Therefore, clinicians may be
justified in emphasizing the fast-
ing program for such diabetics,
as well as considering it for
other well-motivated overweight
patients.
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In a long-term comparative study of two weight-
reduction programs among southwestern Ameri-
can Indians, those who underwent an initial fasting
program and subsequent conventional therapy
achieved better results than the matched patients
who received only conventional low-calorie dietary
management.
An increasingly greater percentage of the fasting

program patients than the conventional manage-
ment patients weighed less than originally for each
of the 7 years of followup.

During the investigation the change in mean

weights was statistically significant (P<0.05)
for the fasting group (-8.7 percent) but not
for the conventional program patients (+0.5
percent). Weight loss was proportionately greater
for men than for women, for the intermediate
age group (30-49 years) than for those younger
or older, for diabetics than for nondiabetics, and
for persons weighing more than 250 pounds. The
initial fasting program improved the long-term
results of conventional low-calorie dietary treat-
ment for obesity.
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