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A 54-Month Evaluation of a Popular Very Low Calorie 
Diet Program
Michael F . W alsh, M D , and Thom as J. Flynn, M D
Columbus, Georgia, an d  O range Park, Florida

Background. Thirty-three percent of the adult American 
population over the age o f 2 0  is obese. Many attempts 
to treat this increasingly occurring problem have had 
poor results. Both achieving weight loss and maintain
ing weight loss are difficult; however, current treatments 
appear more effective in achieving weight loss than in 
maintaining weight loss. The current study followed a 
cohort of patients to analyze weight maintenance and 
predictors of weight maintenance in a 26-week, formu
la-based, very low calorie diet program.

Methods. The study population consisted of a consecu
tive sample of 145 overweight patients who entered a 
very low calorie diet program and were contacted at 54  
months after program entry.

Results. For men, the average initial weight loss at pro
gram termination was 2 7 .2  kg (22% of original weight) 
and for women, 19 .3  kg (18.8%  of original weight). At 
54 months after program entry, the average maintained 
loss was 5.1 kg (4.3% o f original weight), at a cost of

$ 6 3 0  per kg of long-term weight loss. There was no sig
nificant difference in maintained weight loss between 
men and women. Twenty-six percent of patients main
tained a medically significant weight loss of 10% o f entry 
weight. Subjects who exercised regularly maintained an 
average of 9 .6  kg compared with 1.3 kg for nonexercis
ers. Those who attended the program for a longer pe
riod, and exercised more, maintained their weight bet
ter. The 54-m onth weight loss was similar to that seen 
at 30 months but markedly less than that at 18 months.

Conclusions. Very low calorie diet programs have limited 
long-term success that may not justify the risk of adverse 
effects and high costs. Longer program attendance and 
continued exercise are associated with improved weight 
maintenance. Evaluation o f dietary programs should be 
based on a sample of consecutive patients followed for a 
minimum of 2 years after program completion.

Key words. Obesity; weight loss; reducing diet; very low 
calorie diet. ( /  Fam  P ract 1995; 41:231-236)

The incidence o f obesity in the western world is increasing 
and has reached epidemic proportions.1-4 The medically 
obese segment of the United States population consists of 
the 34 million Americans who are more than 20% over
weight.5 At this level o f obesity, health hazards occur, 
such as diabetes, arthritis, hyperlipidemia, cardiovascular 
disease, pulmonary disorders, certain types of cancers, and 
restricting disabilities.6’7 Even though these patients are 
often motivated to lose weight, finding a successful and
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lasting treatment is an ongoing quest.8-10 A therapeutic 
candidate is a very low calorie diet (V LC D ).11-13 These 
diets contain 800  kilocalories (3 3 6 0  joules) per day or less 
and are usually part of a multimodal program that pro
vides behavioral therapy, nutritional education, exercise 
instruction, and professional supervision. Despite the 
money spent on these types of programs ($ 1 .6  billion in 
1990 alone),14 the research on long-term results is inad
equate.9’13

The Federal Trade Commission published guidelines 
for substantiation of weight-loss claims. The conditions 
for validating claims require sampling based on all patients 
entering the program, monitoring results for a minimum 
of 2 years after program completion, and documenting 
the amount and duration o f the average weight loss main
tained.15
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Recently, we published a study conforming to these 
guidelines in a 30-m onth follow-up evaluation o f  consec
utive patients enrolled in a V LC D  program .16 The current 
report is an extended evaluation o f  this population at 54  
months after program entry and is the largest number o f  
successive patients treated with V LC D  studied in long
term follow-up.

M ethods

Study patients participated in a weight-loss clinic admin
istered by a for-profit hospital in Orange Park, Florida. 
The clinic offered the O PTIFAST Core Program (Sandoz 
Nutrition C o, Minneapolis, Minn). Details o f the pro
gram have been previously described elsewhere.17 The 
program is designed to last 2 6  weeks. After an introduc
tory week, patients consume a high-protein supplement 
o f either 4 2 0  kilocalories (1 7 6 4  joules) or 80 0  kilocalories 
(3 3 6 0  joules) for the next 12 weeks. Over the subsequent 
6 weeks, patients are gradually reintroduced to food. D ur
ing the final 7  weeks, patients consume a regular diet of 
12 0 0  to 1400  kilocalories (5 0 4 0  to 5 8 8 0  joules). During 
the 26-w eek program, closed groups o f 12 to 18 patients 
meet weekly for 1 hour o f  behavioral modification, nutri
tional education, exercise instruction, and emotional sup
port. A  supervising physician takes an initial history, does 
a physical examination, and sees the patient weekly for 2 0  
weeks o f the program. Laboratory testing is done at the 
beginning o f the program and during the low-calorie 
portion o f the program.

W e reviewed the charts o f 3 0 6  consecutive patients 
entering the O PTIFAST program for demographic char
acteristics, height, weight at time o f entry, length o f  pro
gram attendance, and weight at time o f program exit. No  
patients were excluded during the initial screening pro
cess. At 30  months after program entry, we surveyed these 
patients. Results were published on the 2 5 5  responding 
patients.16

At 54  months after program entry, these 2 5 5  patients 
were sent a second letter and questionnaire requesting 
their weight without shoes, exercise duration, participa
tion in other weight-loss programs, and satisfaction with 
the O PTIFAST program. Those not responding were 
contacted by telephone. There were 93  patients who 
could not be contacted because o f change o f  address or 
telephone number, or failure to return calls. Seventeen 
patients who were contacted refused to participate. These 
patients, who had consented to an interview in the previ
ous study, responded with hostility or expressed disap
pointment but did not clarify their reasons for nonpartici
pation. Data were collected on 145 patients. Two women 
were excluded from analysis because o f marked statistical

Table 1. Characteristics o f Participants in Very Low Caloric 
Diet Program vs Nonparticipants at 54 Months After 
Entry in Study

Participants* Nonparticipantsj 
Mean (SD) Mean (SD)

Variable_____________________ (n = I 4 3 )  (n = 110) fVjh[

4 1 .4 (1 0 .0 )  <.001
1.7.2 (6.6) NS

1 0 9 .2 (2 1 .9 )  Ns
39-1 (7.2) .o;
2 0 .9  (9.2) NS

* Patients followed up 54 months a fter  entry in the program, 
f  Patients studied 30 months a fter  entry in the program  but not participating info ■ 
54-month follow-up.
pBM I was calculated as weight (kg)/height (m2).
SD denotes standard  deviation; BMI, body mass index.

variation from the rest o f the study group (greater than I 
the 9 9 .9 9 th  percentile). Inclusion o f the two patients 
strongly skewed the results against weight loss mainte
nance, possibly inducing a type 1 error. In comparison 
with the study group at 54  months (Table 1), those not 
included in the 54-m onth analysis were younger at pro 
gram entry (4 1 .4  vs 4 5 .6  years, P <  .0 0 1 ) and had a higher 
entry body mass index (39 .1  vs 3 7 .5 , P = .0 5 ). There were 
no significant differences in entry weight ( 107±21.6 vs 
1 0 9 .2 ± 2 1 .9  kg), weeks attended (1 7 .2  vs 17.7), or 
amount o f  weight initially lost (2 0 .9  vs 2 1 .4  kg).

Patients were divided into four groups based on the 
program phase they were in when they left the program. 
Group 1 dropped out during the first 13 weeks of the I 
program (supplemented fasting phase) in which the pa
tients consumed only supplement. Group 2 dropped out 
during the next 6  weeks (refeeding phase) while food was 
reintroduced. Group 3 withdrew during the next 4 week 
(stabilization phase) while on a low-calorie diet without 
supplement. Group 4  consisted o f  program graduates, 
those who remained through at least week 24. These 
definitions o f  the groups have been described previously 
by others.17

For each patient, the percentage of initial weight that 
was lost and then regained as well as the percentage of the, 
initial weight that was lost and maintained at 54 months 
of follow-up was calculated. These percentages were then 
averaged. Ideal body weight at the midpoint of the me
dium frame for sex and height were obtained from the 
1983  Metropolitan Life Insurance Company tables. Body 
mass index (BM I) was calculated as weight(kg)/ 
height(m2). Patients were considered mildly obese if the 
BM I was between 2 7  and 30  (20% to 40% overweight': 
moderately obese if between 3 0 .1  and 35 (41% to 100% 
overweight); and severely obese with a BMI greater than 
35 (more than 100% overweight).18 For accuracy and, 
conformity with other studies o f  self-reported weights. 
2 .3  kg was added to follow-up weights.17-19

A ge,y
Weeks attended program  
Entry weight, kg 
Entry BMI 
Total weight lost, kg

4 5 .6  (9 .6 )  
1 7 .7 (6 .4 )  
107  (2 1 .6 )  

3 7 .5  (5 .3 )  
2 1 .4  (1 1 .3 )
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Table 2. Characteristics of Subjects ofVery Low Calorie Diet 
Program at 54 Months After Program Entry, by Sex (n= 143)
— ----------------

Men Women All Patients

Variable Mean (SD) Mean (SD) Mean (SD)

Age, y 4 6 .5  (9 .7 ) 4 5 .2  (9 .6 ) 45 .6  (9 .6)

Weeks attended program 18.6  (5 .6 ) 17.6 (6 .4 ) 17.9 (6 .2)

Entry weight, kg 123 .3  (2 2 .6 ) 1 0 0 .7 (1 7 .2 )* 1 0 7 .7 (2 1 .6 )

Entry BMIf 38 .8  (6 .0 ) 37 .2  (5 .0 ) 3 7 .7 (5 .4 )

Total weight lost at end of  
26-week program, kg

2 7 .2  (1 0 .9 ) 1 9 .7 (8 .6 )* 2 1 .4 (1 3 .0 )

Weight at 54 months after 
entry in program, kg

117 .6  (2 0 .7 ) 9 5 .9  (21 .7 )* 102.6  (23 .6)

Amount of weight loss 
preserved at 54-m onth  
post-entry follow-up, kg

5 .7  (1 2 .9 ) 4 .8  (15 .5 ) 5.1 (14 .7 )

*p <.001.
fBMI was calculated as weight (kg)/height (m2).
SD denotes standard deviation; BMI, body mass index.

Statistical and graphics computation was performed 
using StatView 4 .0 1  for the Macintosh (Abacus Con
cepts, Berkeley, Calif). An unpaired t  test compared pa
tients participating at 54  months (n = 1 4 3 ) with nonpar
ticipating patients (n = 1 1 0 )  for baseline characteristics. 
Data for men and women participating at 54  months were 
tested using a two-tailed unpaired means test by sex. 
Weight loss data at 54  months were analyzed using a 
paired f test statistic. Categorical data comparing BMI at 
three measurement points (program exit, 30 months, and 
54 months) were matched using x  ■ All results were con
sidered significant at a = .0 5 .

Results

Demographics and Retention
Table 2 presents the entry characteristics o f the patients 
who were followed up through 54  months. Men repre
sented 31% of the patients. At the conclusion o f the pro

gram, the men had lost an average of 2 7 .2  kg, or 22% of  
their entry' weight. Women had lost 19.3 kg, or 18.8% of 
their entry weight. The difference in this initial weight loss 
was significant (P < .0 0 1 ). Weight loss preserved at 54  
months was no longer significantly different between men 
and women (5 .7 ± 1 2 .9  kg vs 4 .8 ± 1 5 .5  kg). Correcting 
for body habitus and sex difference, BMI was not signifi- 
candy different for men and women.

For analysis, patients were grouped according to the 
phase they were in when they exited the program: 45% of  
the men and 43% of the women who started the program  
completed it. Sixty-one percent o f the entrants stayed in 
the program for at least 19 weeks until they were no 
longer consuming the VLCD supplement.

Weight Loss

Table 3 shows the initial and maintained weight losses of  
all patients at the time they exited the program. The mean 
initial weight loss was 2 1 .4 ± 1 3  kg, or 19.6% of entry 
weight. Average weight losses were greater for those who 
attended the program longer. At 54  months after pro
gram entry, the average maintained weight loss was 
5 .1 ± 1 4 .7 k g , or 4.3% o f entry weight. Program graduates 
maintained a weight loss of 7 .3 ±  14.9 kg, or 6.3% of entry' 
weight. The average patient had regained 87.6% o f the 
weight originally lost. Those who completed 19 weeks of  
the program had regained 79.5% compared with program 
graduates, who had regained 76.8%. These weight re
gains, while similar to those for the 30-m onth follow-up 
results of 86.2%, 77.7%, and 67.3% , were significantly 
different for the total study group (P < .0 0 1 ) , for the 19- 
week group (P = .0 5 ) , and for program graduates 
(P < .0 0 1 ). Weight losses o f 5 kg, 10 kg, and 20  kg were 
initially lost by 98%, 89%, and 55%, respectively, and 
maintained at 54 months by 18%, 17%, and 14%, respec
tively.

When the participants entered the program, it was 
advertised that 85% would lose 18.2  kg and that 60%

Table 3. Weight Loss Data on Subjects Followed Up at 54 Months After Entry into Very 
Low Calorie Diet Program

Group
Weeks

Attended
No. of 

Patients

Initial* 
Weight Loss, 
mean kg (SD)

54-Month 
Weight Loss, 
mean kg (SD)

Initial* Weight 
Loss Regained 
by 54 Months, 

% (SD)

Initial* Weight 
Loss Maintained 

at 54  Months, 
%f (SD)

i 1 -12 22 11.2 (8 .2) - 2 . 0  (12 .1) 124.6  (1 55 .0 ) - 1 . 9  (1 2 .3 )
2 1 3 -1 8 34 18.9 (6 .1) 4 .9  (13 .5) 8 9 .7 (8 1 .6 ) 3 .7 (1 3 .2 )
3 1 9 -2 2 23 21 .8  (7 .4 ) 6.2  (16 .7 ) 79.5  (1 06 .0 ) 5 .7 (1 3 .4 )
4 2 3 -2 6 64 27.1 (8 .4) 7.3  (14 .9 ) 76.8  (57 .8 ) 6.3 (13 .3 )
All 1 -2 6 143 2 1 .4  (13 .0) 5.1 (14 .7 ) 87 .6  (92 .6 ) 4 .3  (13 .3 )

* A t term ination from  the 26-week weight-loss program. 
f> l0 ° /o  is required in order to m aintain health benefits. 
SD denotes standard deviation.
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would maintain the lower weight they achieved.20 This 
amount was lost by 59.6%  o f  the patients and maintained 
by 11%.

Admission BM I classified 2.8%  o f  patients as mildly 
obese, 34.3%  as moderately obese, and 62.2%  as severely 
obese. At the 54-m onth follow-up, these percentages 
were 10.5% , 28.7% , and 54.5% . Nonobese weight was 
maintained by 6.3%. These differences are significantly 
different (P c.O O l).

When overweight individuals lose 10% o f their body 
weight, health benefits occur.21 This medically significant 
weight loss was achieved by 90% o f participants and main
tained by 26% at 54  months.

Predictors of Maintenance and Reported 
Patient Satisfaction

Exercise was associated with improved weight mainte
nance. Among those who stated at the 54-m onth fol
low-up that they exercised regularly, the average weekly 
exercise reportedly lasted 9 0  minutes. The initial weight 
loss at program termination for those exercising was 
2 0 .3 ± 8 .9  kg and for nonexercisers, 2 1 .8 ± 1 1  kg. The 
exercisers maintained a 54-m onth weight loss of  
9 .6 ±  14.8  kg. The nonexercisers maintained 1 .3 ± 1 4 .3  kg 
at 5 4  months. This positive effect o f exercise was signifi
cant (P < .0 0 1 ).

After leaving this program, 52  patients (36% ) tried 
other weight-loss programs. These programs included 
self-help (n = 2 0 ) , V LC D  (n = 2 3 ) , over-the-counter 
weight-loss aids (n = 3 ) , multiple (n = 2 ) , gastric surgery 
( n = l ) ,  and unspecified (n = 4 ). Patients attending other 
weight reduction programs reported an average weight of 
1 0 0 .7 ± 2 0 .3  kg, while those not attending other pro
grams reported an average weight o f 1 0 0 .8 ± 2 4 .1  kg. 
There was no significant difference between these groups 
in reported weight at 54  months.

Patients were asked whether the program helped 
their sense o f well-being. At 54  months, 41.7%  reported a 
positive effect, 35.4%  were negative, and 22.9%  were neu
tral.

Discussion
The National Institutes o f Health recently convened a 
second conference to evaluate the available methods of  
weight loss and control.9 The incidence o f obesity is in
creasing and now affects almost one third o f all Americans. 
The panel members called for more data on all aspects of  
obesity, including evaluations o f the long-term results of  
various methods for weight loss.

Very low calorie diet programs should be scrutinized

for long-term efficacy, as they are expensive and may 
dangerous if not used in a responsible manner.12-12 ’fi, 
cost o f the initial weight loss for these patients w' . 
$ 1 2 0 .4 3  for each kilogram, and at 30  months, $395 y; 
for each kilogram maintained. The estimated cost at 
months for the 143  patients is $ 6 3 0  for each kilogramot 
weight loss maintained. Short-term data on patients com
pleting V LC D  programs demonstrate initial weight loss 
o f 15 kg to 32 kg and 0% to 78% weight loss maintenance 
at 18 m onths.13-15-22 Results are markedly different when 
patients are evaluated 2  years or more after program com
pletion, when weight loss maintenance of 0% to 48% is 
found.23-28 M ost studies suffer from small study popula
tions, lack o f uniform data collection, low percentage of 
follow-up, or failure to evaluate consecutive patients.12 
With the exception o f a 47% follow-up rate, this study 
does not suffer from these limitations.

The 145  patients in this study had also been evalu
ated at 30  months after program entry.16 Comparison of 
these data shows that the majority o f weight regain occurs 
by 30  months. The average patient regained another 
3 .6 ± 9 .6  kg between the 30- and 54-month evaluation. 
This slowing o f the rate o f weight regain after diet pro
grams has been noted by others29 and is consistent with 
the “ set point” theory o f obesity.22-30 Comparison of the 
studies also showed a small but significant shift between 
30- and 54-m onth BM I categories.

Medically significant weight loss o f 10% of original 
weight decreased from 90% at the time o f program termi-! 
nation to 26% at 54  months. Untreated patients ire  
expected to gain approximately 1 kg per year.13 Based 
on the controversial theory that higher mortality' may 
occur in obese patients with greater fluctuations in 
weight,9-31-34 it is uncertain whether the rapid regain of 
weight negated the benefits o f residual weight loss.

As others have noted,28-35-38 exercise continues to be 
a key component in maintaining weight loss. Exercise 
affects a wide range o f  physiological, behavioral, and psy
chological variables.38-39 Our exercising patients reported 
averaging 9 0  minutes o f  strenuous activity per week. An! 
exercise prescription may be counterproductive if too J 
strenuous. Perri et al40 found that a prescribed goal of 180 
minutes per week o f brisk walking or stationary cycling 
may be too difficult and may lead to negative self-percep 
tion and interfere with other self-management strategies

Because only 5% o f  weight-loss program participants 

will initiate exercise based solely on instruction to do so,3’ i 
it is important that the exercise initially be supervised. The 
patients in our study who remained in the program font 
least 19 weeks, which included the period of supervisee 
exercise instruction, were far more likely to continue ex- 
ercising than were those who did not (59% vs 13%). It15
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uncertain whether this finding represents the effect of 
supervision or o f differing motivation, 

i Over the 4  years o f follow-up, 36% o f the patients 
tried other weight-loss programs. This high number is not 
surprising, since obese patients are often dieting.41 The 
discovery that there was no difference in the follow-up 
weights of those who did not try other programs does not 
guarantee endless cycles o f weight loss and regain. It is 

1 possible that patients who regain their weight and then 
lose it with the aid o f another program are better prepared 
to maintain the low weight because o f what they have 
learned about maintaining weight loss. Relapses are a 
natural part of the cyclical pattern o f change and may 
represent incremental learning instead of failure.42-43 
Other investigators believe that patients are endlessly 
fighting obesity because o f genetic susceptibility,44 inabil
ity to change their “ set point,” 22 or a tendency to revert 
to former behaviors when under stress.10

Conclusions
These data provide valuable information to health care 
providers and patients involved in these programs. 
Longer program attendance and continued exercise are 
associated with improved weight maintenance. The 
present study validates the recommendation of the Fed
eral Trade Commission. Weight loss treatments of all 
types, including V LC D , should be evaluated on samples 
of all patients entering the program followed for a mini
mum of 2 years following program completion.15 As 
theories lead to new strategies of weight loss, programs 
under development should compile accurate outcome 
data on all participants.
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