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Dietary management of obesity: evaluation of the time—energy
displacement diet in terms of its efficacy and nutritional adequacy
for long-term weight control
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1. An unsupplemented 4200 kJ (1000 kcal) diet emphasizing large quantities of relatively unrefined complex
carbohydrates was evaluated among sixty obese adults for its effectiveness and nutritional adequacy in a long-term
weight-control programme. Patients were followed individually as outpatients by a physician and dietician—an
average of thirteen visits over 26 weeks. Assessment of health indices included anthropometric measurements,
blood pressure, lipid levels and assays for seven vitamins, g-carotene and iron.

2. Weight loss averaged 8-2 kg or 249 of excess weight during the 6 months of active treatment. Over an average
of 17 months of post-treatment follow-up, 44°; of patients continued to lose weight and 929/ remained below
pretreatment levels.

3. Average skinfold thickness fell 7mm (P < 0-001) whereas muscle mass was maintained (arm muscle
circumference + 10 mm, not significant; creatinine-height index+3% of standard (Bistrian er al. 1975; not
significant). Systolic and diastolic blood pressure fell 7 and 5 mmHg respectively (P < 0-01). Total serum
cholesterol and triglyceridesfell 200 and 660 mg/Irespectively (P < 0-01), while high-density-lipoprotein-cholesterol
remained statistically unchanged. Mean serum levels of retinol, f-carotene, folate, vitamin B,,, ascorbic acid, Fe
and transferrin saturation, and activity coefficients for thiamin, riboflavin and pyridoxine were within normal limits
after periods of treatment ranging from 5 to 84 weeks.

4. An earlier age of onset of obesity tended to be associated with greater weight loss during treatment and
lesser weight rebound during follow-up.

5. The results indicate that the experimental diet, without supplementation, was nutritionally adequate as well
as effective for long-term weight control.

The central therapeutic modality for controlling obesity continues to be energy restriction,
whether from the standpoint of various dietary manipulations, behavioural modification
or anorectic drugs. The role of reduced energy intake is evident even when therapy is directed
towards increasing energy losses through exercise (Leon et al. 1979) or surgically induced
malabsorption (Bray & Benfield, 1977). Thus, it is reasonable that the diet modification
should not be left to the patient’s own discretion, but be designed to meet acceptable criteria
such as those outlined by Young (1973). Specifically, it should: (1) satisfy all nutrient needs
except energy, (2) be adaptable to meet individual tastes and habits, (3) minimize hunger
and fatigue, (4) be readily obtainable and socially acceptable, (5) favour establishment of
a lasting pattern of eating. In addition, since most obese persons will require extended
periods of time to achieve their weight goals, it is vitally important that the imposed diet
pattern be conducive to maintenance, if not improvement, of over-all health. Accordingly,
it was the intent of this study to design and then evaluate an energy-restricted diet in terms
of its efficacy for long-term weight control and its adequacy for maintaining normal clinical
and laboratory criteria of nutritional status.

MATERIALS AND METHODS
Patient sample

All adult obese patients referred to the Nutrition Clinic of the University of Alabama in
Birmingham Hospitals were considered candidates for the study. Each patient was seen in
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Table 1. Characteristics of patient population
(Mean values and standard deviations)

Characteristics All patients Men Women
No. of patients 60 18 42
Age (years) 36+11 36+11 3611
Percentage juvenile-onset 50 67 43
Initial weight (kg) 102426 128 +24 91+18
Percentage ideal body-weight*  166+36 176+ 36 162+ 36
Education (years) 15+3 16+2 15+3

* From values adapted from Metropolitan Life Insurance Company (1959): build and blood pressures study.

a preliminary interview in order to explain the basic treatment approach and clinic charges.
Patients were charged for services according to the usual university outpatient fee schedule;
however, the fee was reduced or eliminated for those less able to meet these charges. The
only criteria for rejection of a patient wishing to join the programme were food intolerances
which would have precluded adherence to the recommended diet pattern and inability to
read and understand the basic teaching materials presented. There were few patients who
were excluded for these reasons. By contrast, a totally blind patient was accepted although
special teaching materials had to be prepared. Values from two patients were not included
in the results when, after failure to lose weight over 20 weeks, they were hospitalized in an
attempt to explain marked discrepancies between intake records and weight response, at
which time intentional falsification of records was confirmed. With this exception, however,
the results are based on the response of sixty consecutive patients joining the programme
regardless of the weight loss, or lack thereof, or whether they dropped out early or stayed
beyond the usual 20-week treatment phase. The characteristics of the study population are
presented in Table 1.

Dietary approach
The diet was designed with the following points in mind: (1) it was to consist of relatively
large volumes of low-energy complex carbohydrates that would require more than average
time in ingestion, with the intent to displace more-energetically-dense items (thus, the
designation time-energy displacement), and (2) it was to be nutritionally sound and
conducive to a lifelong pattern of healthful eating by both the patient and family. Fig. 1
depicts the dietary approach with the relative energy densities of the major food groups.
For prescription purposes the reference food chart deletes the sweets group and adds a dairy
products group and, under each food group, gives a detailed list of preferred and occasional
food items. Preferred foods, in general, were those that require more time for ingestion and
provide more fibre and less energy. For example, raw and cooked vegetables would be
preferred to vegetable juices; fresh fruit preferred to canned fruit and fruit juice; unrefined
cooked starches (e.g. potatoes, maize) preferred to refined dry starches (e.g. crackers, many
cereals). The patient then selected a prescribed number of daily serving equivalents from
each food group. A maximum number of fat servings was given but no minimum required;
a minimum and maximum range was given for the meat, dairy and starch groups to ensure
nutritional adequacy but not excess energy; and a minimum with no upper limit was allowed
for fruits and vegetables in order to emphasize and encourage the least-energy-dense items.
The energy prescription was approximately 4200 kJ (1000 kcal) for both men and women,
regardless of starting weight. Vitamin and mineral supplements were not recommended in
order to assess nutritional adequacy of the diet. The calculated nutrient content of the diet
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Fig. 1. Spectrum of relative energy densities of various food groups. During energy restriction, emphasis
is on those food groups to the left in order to maximize the volume of food ingested and to minimize
the chances of nutritional deficiencies.

as compared to the US * Dietary Goals’ (Select Committee on Nutrition and Human Needs,
United States Senate, 1977) and recommended allowances (US Food and Nutrition Board,
1980) is shown in Table 2. Sodium intake was routinely restricted to minimize fluctuations
in water retention.

Daily intake records were kept by all patients throughout the period of treatment except
in cases where close dietary adherence had been well documented over at least 20 weeks.
Thereafter records were kept only if weight failed to decline or when nutritional status was
being evaluated.

Treatment protocol

All patients were followed as outpatients and treated individually by a physician and a
dietician. Clinic visits averaged 30 min, during which time dietary records were reviewed,
problems discussed and recommendations made. Family members participated in these
sessions when appropriate. Increased physical activity was generally discussed and supported
although no standardized programme of exercise was prescribed. Relevant emotional and
behavioural problems were discussed. Behavioural changes were elicited through record-
keeping, and maladaptive patterns were addressed individually by the physician, dietician
and, in many instances, a behavioural psychologist.

Clinic visits were scheduled weekly for the first 6 weeks and then bi-weekly for a total
of thirteen visits over 20 weeks. Some patients dropped out before completion of the 20-week
treatment programme whereas others continued in treatment for longer periods of time.
Post-treatment follow-up was defined as the interval from the patient’s last clinic visit until
subsequent contact by telephone. Since all previously treated patients were called at
approximately the same time, length of post-treatment follow-up varied considerably.

Assessment of health criteria
Anthropometric measurements were obtained initially and then at approximately 10-week
intervals throughout therapy. Triceps, subscapular, and abdominal skinfold thickness and
mid-arm circumference were measured by accepted methods. Creatinine-height index was
expressed as a percentage of the standard (Bistrian ez al. 1975) on the basis of the 24 h
urinary creatinine excretion and the patient’s height. Blood pressure was taken at each clinic
visit. Serum total and high-density-lipoprotein (HDL)-cholesterol and triglycerides were
measured on a fasting sample by the Dupont autoanalyser method (Automatic Clinical
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Table 3. Weight change during treatment and post-treatment follow-up in obese subjects
undergoing a dietary programme of time—energy displacement*

All patients Men Women
Mean sD Mean SD Mean sD
Response during treatment:
No. of patients 60 18 42
Weight loss (kg) 82 68 129 79 62 53
Patients losing:
2 9kg (20 1b) (%) 35 72 19
> 18 kg (40 1b) (%) 7 17 2
Rate of weight loss (kg/week)t 04 04 0-6 0-6 03 04
% of weight loss of excess 24 20 28 16 23 22
Length of treatment (weeks) 26 23 24 15 26 26
No. of visits 13 8 13 7 13 8
Response post-treatment:
No. of patients 48 14 34
Weight change (kg) -03 63 23 56 -13 60
Length of follow-up (months) 17 12 13 10 19 13
Over-all response:
Over-all weight loss (kg) 89 84 109 61 81 9-0
Over-all percentage weight
loss of excess 25 24 22 15 27 . 27

* For details, see p. 368.
t Calculated as the mean of individuals® rates of weight loss.

Analyzer, 1981) at approximately 10-week intervals. Significance of the change in each of
these criteria between initial and final assessment was determined by paired ¢ testing, Not
all values were available for comparison in every patient. If a patient failed to complete
the initial 20-week phase of therapy or was continued in therapy beyond this period, the
values used were those from the last assessment.

Vitamin and Fe nutriture was assessed in a subgroup of twenty-six patients who had been
on the diet for periods ranging from S to 84 weeks. Adherence to the prescribed dietary
guidelines in these patients was determined by their dietary intake records and ongoing
weight loss. Average energy intakes were calculated on the basis of 7 d intake records
1 week before laboratory assessment. None of these patients was taking vitamin or Fe
supplements. On a fasting sample, serum vitamin A was determined by the method of Garry
et al. (1970), p-carotene by the method of Baker & Frank (1968), folates by microbiological
assay as described by Herbert (1966), vitamin B,, by radioisotope-dilution assay with the
procedure of Lau et al. (1965), and vitamin C by the method of Zannoni et al. (1974).
Thiamin, riboflavin and pyridoxine were assessed indirectly, determining the in vitro
activation of erythrocyte transketolase (EC 2.2.1. 1) glutathione reductase (EC 1.6.4.2)
and glutamic : oxaloacetic transaminase (EC 2.6.1.1), respectively, by the addition of
appropriate cofactors as described by Bayoumi & Rosalki (1976). Serum Fe and percentage
transferrin saturation were determined by the Dupont autoanalyser method (Automatic
Clinical Analyzer, 1981).
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Fig. 2. Changes in percentage ideal body-weight from onset to end of treatment and at follow-up of the
forty-cight subjects who could be contacted post-treatment. (a) Patterns of subjects who remained at
or below their post-treatment weights (44 %, 21 subjects). (b) Patterns of subjects who regained part (solid
lines, 489, 23 subjects) or all (dashed lines, 8%, 4 subjects) of their treatment weight losses.

Thus, 929 (44 out of 48) of subjects remained below their pre-treatment weights at time of follow-up.
There is no evident trend towards greater weight rebound with longer periods of follow-up.

RESULTS
Weight response of total patient sample
As shown in Tatle 3, the average patient was seen in treatment thirteen times over 26 weeks
and lost 8-2 kg, or 249 of the total excess weight. The rate of weight loss averaged
0-4 kg/week. Compared to women, men tended to lose more weight, a greater percentage
of their excess, and at a faster rate over a comparable period of time.

Post-treatment follow-up information was obtained on fifty of the sixty patients. Two
of these persons had undergone surgical bypass procedures for obesity and were excluded
from this sample. The average length of follow-up since final visit in the programme was
17 months, during which time weight had declined an average of 0-3 kg. Over-all weight
loss (during treatment and post-treatment follow-up) was 8-9 kg, representing an average
loss of 25% of the initial excess weight.

Fig. 2 graphically presents the change in percentage ideal body-weight during treatment
and the trend towards weight rebound or continued weight loss over the follow-up interval
of 3-42 months. Of the patients 929, (forty-four of the forty-eight) maintained weights
below their pretreatment levels; 449/ (twenty-one of the forty-eight) continued to lose. There
was no significant correlation between the absolute amount of weight lost during treatment
and that regained during follow-up (r = 0-12, not significant).

Measurement of health criteria
Table 4 presents the changes in various health criteria measured during weight reduction.
Loss of subcutaneous fat was demonstrated by the decline in mean skinfold thickness of
7 mm (P < 0-001), whereas arm muscle circumference and creatinine-height index remained
statistically unchanged (4 10 mm and + 39, of standard value respectively).
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Table 4. Health criteria measured during weight reduction in obese subjects undergoing a
programme of time—energy displacement*

Paired
changes Statistical
No. of _— significance of
observations Mean SD changet: P
Anthropometrics:
Skinfold thickness (mm)} 38 -7 6 < 0-001
Arm muscle circumference (mm) 40 +1 3 NS
Creatinine-height index (%] of standard)§ 15 +3 21 NS
Blood pressure:
Systolic (mmHg) 60 -7 18 < 001
Diastolic (mmHg) 60 -5 12 < 001
Serum lipids:
Total cholesterol (mg/1) 36 —200 380 < 0-01
HDL-cholesterol (mg/1) 16 —10 90 NS
Triglycerides (mg/1) 32 —660 1310 <001
Normal
Vitamin-iron status:|| Mean sp Range values
Vitamin A (ug/!) 26 500 150 290-830 250-700
f-carotene (ug/1) 26 1440 660 600-3150 790-2330
Folate (ng/ml) 26 71 4.9 2:4-18-2 2-10
Vitamin B,, (pg/ml) 26 343 132 178-752 205-700
Vitamin C (mg/1) 21 10-0 5-0 2-0-20-0 5-0-25-0
Thiamin (activity coefficient)q] 26 1-09 0-08 1-00-1-25 1-00-1-23
Riboflavin (activity coefficient) 26 1-27 0-20 1-00-1-78 1-00-1-67
Pyridoxine (activity coefficient)¥ 26 1-45 017 1-09-1-72 1-00-1-89
Serum Fe (ug/l) 19 840 340 190-1600 5001500
Percentage transferrin saturation 19 25 11 6-59 20-55

NS, not significant; HDL, high-density lipoprotein.

* For details, see p. 368.

1 Paired ¢ test.

1 Average of triceps, subscapular and abdominal skinfolds.

§ Bistrian et al. (1975).

| No patient was receiving vitamin or mineral supplements.

€[ “Activity coefficient’ is the ratio of stimulated enzyme activity to unstimulated enzyme activity. Stimulation
is by in vitro addition of the enzyme’s cofactor.

Systolic blood pressure fell an average of 7 mmHg, representing a 4%, drop from the
baseline value. Diastolic pressure fell 5 mmHg, or 5%, from the baseline value. Despite the
statistically significant drop in blood pressure during the course of therapy, there was not
a significant correlation between the amount of weight an individual lost and the fall in
systolic or diastolic blood pressure (r = 0-08 and 0-03 respectively). Total serum cholesterol
fell an average of 200 mg/1 from a baseline of 2130 mg/l, an average fall of 9%, whereas
the mean level of HDL-cholesterol did not change significantly. Serum triglycerides
decreased 660 mg/l from a baseline value of 2040 mg/l, representing an average drop of
329.

As shown in Table 4, mean values for all ten measured criteria of vitamin and Fe status
were within normal limits. At the time of nutrition assessment these patients had been on
the diet for an average of 21+ 19 weeks (range 5-84 weeks), and had lost an average of
10+ 6 kg body-weight. Average energy intake of this group, determined by 7 d intake
records at the time of nutrition assessment, was 4528 4+ 605 kJ (1078 + 144 kcal)/d.
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Table 5. Weight responses as a function of age of onset of obesity in obese subjects

undergoing a programme of time—energy displacement*

Juvenile onset

Adult onset

(< 15 years (> 15 years
of age) of age)
Level of
Mean SD Mean SD significance: P

Population characteristics:

No. of patients 30 30

Sex (%, women) 63 77 NS

Age (years) 35 10 37 11 NS

Initial weight (kg) 109 30 93 24 NS

Percentage ideal body-weight 173 39 157 30 NS

Education (years) 15 3 14 2 NS
Response during treatment:

Weight loss (kg) 10-2 79 62 45 < 0-02

Rate of weight loss (kg/week) 04 0-5 04 03 NS

Length of treatment (weeks) 27 22 26 24 NS

No. of visits 14 9 12 7 NS
Response post-treatment:

No. of patients 26 22

Weight change (kg) —14 65 10 5-8 NS
Length of follow-up (months) 17 12 18 12 NS

NS, not significant.
* For details, see p. 368.

Age of onset of obesity

Bychance the total patient population of sixty fellinto two equal groups according to juvenile-
or adult-onset of their obesity. The groups were statistically similar in their characteristics
of sex, age, initial weight and education, in addition to length of treatment, number of clinic
visits and length of post-treatment follow-up (Table 5). During treatment, average weight
loss was greater among the juvenile-onset patients than among the adult-onset (10-2 v.
6-2 kg, P < 0-02). During the period of post-treatment follow-up, there was a tendency for
juvenile-onset patients to continue to lose and adult-onset patients to regain, although the
changes were not statistically different between the two groups.

Factors associated with weight loss
Table 6 lists the correlation coefficients of various factors associated with weight loss during
treatment and weight rebound during post-treatment follow-up. Those factors predictive
of greater weight loss during treatment included an earlier age of onset of obesity, a greater
initial body-weight, a higher education level, and a longer period of treatment. The five
variables examined account for 509 of the total outcome variance for weight loss during
treatment and for 409, of the variance for post-treatment weight rebound.

DISCUSSION
The results of this study suggest that the proposed experimental diet approach met our
criteria for success in terms of being an efficacious while safe means to achieve long-term
weight control. The word success must be interpreted cautiously, however, in that no
accepted standard exists for comparison. The average weight loss in this study population
(6 kg for women, 13 kg for men) represents a loss of approximately one-fourth of the initial
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Table 6. Factors associated with weight loss during treatment and with weight rebound
post-treatment in obese subjects undergoing a programme of time—energy displacement*

During treatment Post-treatment
(absolute weight loss) (percentage weight rebound)
(n = 60) (n=48)
r P r P
Age 0-01 NS 0-07 NS
Age of onset —0-24 NS 023 NS
of obesity
Percentage ideal 0-32 < 0-05 -0-03 NS
body-weight
Education 0-41 <001 0-50 <001
Length of treatment  0-41 <001 0-31 <005

NS, not significant.
* For details, see p. 368.

excess weight. The rate of loss of 0-4 kg/week over an average of 6 months is clearly
acceptable if compared to studies of similar length wherein average rates range between
gains of 0-1 kg/week and losses of 0-3 kg/week (Gray & Kallenbach, 1939; Adlersberg &
Mayer, 1949; Ressler, 1959). Our findings that 359, of the patients lost > 9 kg (20 1b) and
7% lost > 18 kg (40 Ib) compare favourably with other reports averaging 28%, (range
12-53%) and 6%, (range 1-13%) respectively (Fellows, 1931, Stunkard & McLaren-Hume,
1959; Stunkard et al. 1970; Penick et al. 1971; Currey et al. 1977). It is noteworthy that
our treatment and follow-up results include the responses of all patients including drop-outs.
This is in contrast to the tendency to report results of only select subjects who remain in
treatment for extended periods of time (Feinstein, 1960). In our study post-treatment
follow-up spanned a period from 3 to 42 months, during which time there was no evident
trend towards weight rebound for the group as a whole. This finding also differs from the
frequently reported patterns of an increasing failure rate over time (Fellows, 1931; Innes,
et al. 1974; Stunkard & Penick, 1979; Bjorntorp, 1980; Stunkard et al. 1980). According
to the findings of Stunkard & Albaum (1981), the fact that follow-up weights were obtained
. by telephone does not offset the validity of these results.
~ The concept behind the experimental dietary approach of time—energy displacement was
that an energetically restricted diet comprising large quantities of high-bulk complex
carbohydrates would result in prolonged eating time, a greater sense of satiety, decreased
energy absorption, and a large enough volume to displace intake of more-energy-dense
items. Although evidence is accumulating that this concept may be valid (Macrae et al. 1942;
Shearer, 1976, Haber et al. 1977; Alpert, 1979; Jenkins et al. 1979), and certainly there is
a great deal of speculation to that effect (Heaton, 1973; Southgate, 1973; Trowell, 1976;
Spiller & Kay, 1979), there is still room for scepticism (Bierman, 1979). However, it was
not our intention to study the relative advantages of this diet compared to others, but to
evaluate its efficacy for weight control and adequacy for health maintenance. Repeated
evaluation using a detailed written questionnaire for subjective responses of our patients
revealed that discomfort due to hunger and deterioration in physical or mental well-being
were exceedingly rare despite long-term energy restriction. Such a sense of well-being is not
always found during weight loss (Fellows, 1931; Mullins, 1958; Feinstein, 1960; Halmi ez
al. 1980), especially if carbohydrate intake is severely limited (American Medical Association
Council on Foods and Nutrition, 1974; Rickman et al. 1974).
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Anthropometric measurements taken before and after treatment suggested that a
significant loss of adipose tissue had occurred with little or no change in muscle mass (as
reflected by maintenance of the calculated arm muscle circumference and creatinine-height
index). Previous studies have shown a progressive fall in creatinine excretion over 2-3 month
periods suggesting loss of muscle mass, although the diets were generally more severely
restricted in energy than ours (Buskirk ez al. 1963; Jourdan et al. 1974). Blood pressure
fell during weight loss, as has been found repeatedly (Chiang et al. 1969), but there was
no correlation between the fall in blood pressure and the amount of weight loss. This raises
again the unresolved issue whether the hvpotensive effect of weight reduction is due to weight
loss per se or simply to dietary change such as a decreased salt intake (Dahl, 1972; Weinsier
et al. 1976). A significant fall in the mean total serum cholesterol level, as noted in our
patients, does not invariably accompany weight loss since levels may remain unchanged
despite massive weight reduction (Kempner et al. 1975) or even rise when carbohydrate-
restricted diets are used (Young et al. 1953; Krehl et al. 1967; Rickman ez al. 1974). Our
finding that HDL-cholesterol levels changed variably with no significant change in the mean
is in contrast to previous reports that levels tend to rise (Hulley et al. 1977) or to fall (Jeffery
et al. 1978) with weight reduction.

Although Young et al. (1953) and Ritt ef al. (1979) have calculated the intake of various
vitamins and minerals among patients on energy-restricted diets, to our knowledge no one
has assayed serum levels as a more direct and objective measure of nutrition status during
long-term weight reduction. Assays of seven vitamins, g-carotene, and Fe, obtained among
our patients who had been actively losing weight according to the prescribed dietary
guidelines for up to 84 weeks, revealed that mean values were maintained well within normal
limits. There were several instances in which abnormally low values were found, two of
which were felt to be potentially significant. In one case a severely low vitamin C level
was found after 16 weeks on the diet. This was thought to be a spurious value, however,
since (1) the patient had no clinical manifestation of a deficiency state, (2) it could not be
explained by the concomitant 7 d intake records, (3) it followed a high normal vitamin C
level found 8 weeks previously. In a second instance serum Fe and transferrin saturation
were subnormal in a woman after 8 weeks of dieting; however, the values were essentially
unchanged from her baseline pretreatment levels. Despite energy restriction, there was a
general trend among all the patients towards a rise in f-carotene and vitamin C levels,
presumably reflecting their increased intake of fruits and vegetables. Contrary to the
suggestion that 4200 kJ (1000 kcal)/d diets should be supplemented with vitamins (US Food
and Nutrition Board, 1980), these values indicate that with careful attention to nutritional
adequacy supplementation may not be necessary.

An unexpected finding of our study was that patients with juvenile-onset obesity lost more
weight during treatment than patients with adult-onset obesity, and fared equally well
during post-treatment follow-up. Age, sex, education, type of treatment, and length of
treatment and follow-up of the two groups were similar, supporting the validity of these
findings. However, the slightly greater starting weight of the juvenile-onset patients could
have favoured greater weight loss for this group. Although not reaching statistical
significance at P < 0-05, the correlation coeflicients between age of onset of obesity and
weight change also indicated that an early age of onset tended to be associated with greater
weight loss both during and after treatment. These results are in direct conflict with previous
reports showing that juvenile-onset obese patients are more recalcitrant to treatment (Young
et al. 1955; Johnson & Drenick, 1977) or, at best, are equally as responsive as adult-onset
patients (Ashwell, 1975; Stunkard, 1978). Of interest is the experience of Mullins (1958),
who found early-onset obese persons to be traditionally difficult to treat except when they
were ‘highly intelligent’. To our knowledge, the educational level of these two groups has
not been previously examined to ensure comparability of the juvenile- and adult-onset types.
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1t is possible that the relatively high, but similar, levels of education of our two populations
make them respond in a fashion different from previous studies. Limited information from
the literature regarding post-treatment weight maintenance of the two groups shows a
similar (Currey et al. 1977) or poorer prognosis (Johnson & Drenick, 1977) for the
juvenile-onset obese patient. Again, our findings would give a slight advantage to the
early-onset group.

Several factors were examined as to their predictive value for weight loss and maintenance.
Age of the patient bore no significant relationship to either, which concurs with previous
reports (Cormier, 1972; Johnson & Drenick, 1977). A higher initial weight did predict a
greater weight loss during treatment, as has generally been found (Gray & Kallenbach, 1939;
Cormier, 1972; Murray, 1975) and, once lost, the reduced weight was as likely to be
maintained as for those losing less weight. Educational level has been reported to be a useful
prognostic indicator by one therapist (Mullins, 1958) but not useful by another (Cormier,
1972). Under the circumstances of the present study, education was highly correlated with
greater success during the period of treatment but, interestingly, was also closely correlated
with a greater tendency towards weight rebound. This paradoxical finding is potentially very
important in terms of therapeutic approach, but its explanation is purely conjectural.
Similarly, it was evident that patients who remained in treatment longer lost more weight,
but they were also more likely to regain upon long-term follow-up, implying a dependence
on the established therapeutic relationship. The five variables examined in this study (age,
age of onset of obesity, initial weight, education and length of treatment) explain only 509
of the total outcome variance for weight loss during treatment and only 409 for
post-treatment weight rebound. This supports the theory that a multiplicity of factors must
impinge on the successful outcome of weight reduction, no less than on long-term weight
control.

COMMENT

Weight loss can be achieved with any energy-restricted diet, regardless of its composition,
and can thus be promoted as an effective dietary regimen. The end result, however, does
not necessarily justify the means. Weight control should be considered as only one way in
which a diet can improve health; i.e. the diet should be directed at over-all good health, one
aspect of which is weight control. The study diet, averaging approximately 4200 kJ
(1000 kcal), enabled patients to lose weight at an acceptable rate for relatively prolonged
yet tolerable periods of time. During that time, various measures of health were maintained
or improved while patients gradually developed favourable eating patterns. The follow-up
results showing weight maintenance suggest that this was the case. The fact that most
patients did not reach their ideal weight even over relatively long periods of time emphasizes
the importance of adopting lifelong habits conducive to weight control rather than
temporary measures for acute weight loss. Although the described dietary programme of
time—energy displacement may not be the ideal approach for all obese patients, used in the
setting of this study for relatively well-educated patients, it appears to be not only effective
but safe for long-term use.
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