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Abstract

Objective: Detailed reports in changes of eating habits especially in elderly subjects with successful weight loss and maintenance are
virtually unknown. In this paper we have analyzed the eating habits of 104 obese patients (BMI 37.8+0.3 kg/n?, age range 65 and 84
years) who lost 11.5+0.3kg over an average follow-up period of 37.5£0.5 months.

Design: Patients recorded food intake over a period of 12 days before and 12 days after changes of eating habits. Dietary counseling was
based on food energy density (ED) with the aim to maintain food quantity as much as possible for adequate satiety in conjunction with a
reduction of energy intake. Individual eating habits should be preserved as much as possible.

Results: Average daily energy intake of solid food was reduced by 267kcal, food intake by 114g and ED by 0.10 kcal/g, respectively. Liquid
calories were reduced by 79 kcal/d. Lower daily energy intake was the result of a reduction of medium and high ED food items
compensated for by a greater intake of low ED food items. Changes of macronutrients comprised substantially lower carbohydrate and fat
intake with minimal reduction of protein. From 28 different food groups 9 were reduced significantly (bread, butter, marmalade, cheese,
meat products, fast food, fruit and chocolate) while 3 were increased (eggs, curds, ham). The relative contributions of the various food
groups to daily energy intake remained fairly similar indicating that individual preferences were largely maintained.

Conclusion: The data demonstrates that in elderly subjects with severe obesity an individual change of eating habits can lead to
successful long-term weight loss with improvement of carbohydrate metabolism. This will contribute to increased mobility and to improved
quality of life. This method which is based on the energy density of food items is a simple measure to reduce energy intake while ensuring
long-term adherence.
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Introduction

In most industrialized countries the prevalence of
obesity in older persons has been rapidly increasing (1-
4). This leads to increasing health care costs due to
related co-morbidities (e.g. diabetes  mellitus,
osteoarthritis) and higher risk of disability (5). The
shifting balance between muscle mass and fat mass in
older individuals, which is accompanied by a decline of
muscle strength and muscle function predisposes them
towards a deterioration of functionality (6). This age-
associated physiological phenomenon will be aggravated
in those that are considered to be sarcopenic obese
when obesity is combined with low muscle mass and low
muscle strength (7).

In recent years it has been shown that successful weight
management which included dietetic advice and exercise
could improve functionality in obese older persons
(8,9). However, long-term effects of these programs
have not yet been documented.

At present weight-maintenance must still be considered
to be a major obstacle, since most treatment modalities
have shown rapid regain in younger adults, either during
treatment or after its termination (10-14). As weight
cycling might induce a detrimental decrease of
functionality in older persons weight maintenance has to
be achieved in this population as otherwise the benefits
of weight loss with regard to function will be offset
(15).

Various concepts of dietary intervention have been
advocated such as reduction of fat (low fat) or
carbohydrate (low-carb) intake (16,17). Furthermore,
an increase of the protein/carbohydrate ratio in
conjunction with either a low-fat or normal fat regime
has shown favorable effects (18,19). Several studies
have demonstrated that any change of the
macronutrient ratio leads to a similar weight reduction
(9,10,20-22). In addition, behavioral interactions have
been shown to be important for successful weight loss
(23,24).

In recent years, the important role of food energy
density (ED) for acute energy intake has been
recognized. ED refers to the amount of energy in a given
mass of food (kcal/g) and depends primarily on fat and /
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or water content of food. ED reflects best the
relationship between the satiating capacity of a food
item and its contribution to energy intake (25-31).
Moreover, it has been shown that ED is a good basis for
weight reduction concepts. Several studies over a period
of 6-12 months have shown a good weight reduction by
supplementation of snacks with low ED (soup,
vegetable, fruit or milk products) (32-34).

We have recently shown that an individually tailored
change of eating habits without any rigid dietary
prescriptions concerning limitations of energy intake,
macronutrient ratios or dietary fiber intake is associated
with successful weight loss and its maintenance (35).

In this context it is of interest to examine the change of
eating habits of those subjects who successfully lost
weight and who were able to maintain this weight loss
over a prolonged period of time. For this purpose in the
U.S. the National Weight Control Registry has been
established which analyzes the eating habits of patients
who were able to maintain their initial weight loss for at
least another year (36-39). In these patients however,
the eating habits prior to treatment have not been
recorded so that an intraindividual analysis is not
possible and only post-treatment cross-sectional data
are available.

In this paper we report the eating habits of 104 patients
with an age =65 years before and after weight-loss and
maintenance on the basis of food energy density.

Methods

The analysis used in this paper is based on the dietary
records of 104 obese patients with an age of > 65 years.
Basic requirements for inclusion were weight loss and
maintenance of at least 5% over a period of at least 12
months. The demographic characteristics of all patients
are shown in Table 1. They have been in contact with
the outpatient clinic of the department of nutritional
medicine since January 2003 with the intention of losing
weight. Excluded were mentally disabled subjects, those
with body mass index <25 kg/m? and those with type 1
diabetes mellitus. Patients could refer themselves or
could be referred by their physician. The duration of
treatment was principally unlimited and the treatment
costs were covered by the German health insurance
system. The recommended interval between counseling
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Table 1: Baseline characteristics of all patients (mean + SD)

D
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All Women men
Number 104 69 35
Age 70.6+1.02 70.0+1.66 71.6+1.77%
BMI 37.8+3.06 37.6+3.3 38.3+3.55
kcal/day solid food 1381+186.6 1371+187.7 1402+185.2
kcal/day liquids 207+88.7 201+83.1 220+93.5
gram/day solid food 1018+126.5 1023+126.3 1010+127.2
ED kcal/gram 1.40+0.4 1.37+0.17 1.45+0.45*
kcal/day total 1517+198.9 1504+196.0 1654+205.9
Patients with type 2 diabetes no (%) 59 (56.7)
Medications no (%)
Antihypertensive therapy 71 (68.3)
B-blocker 21 (20.2)
Lipid lowering therapy 15 (14.4)
Oral antidiabetic therapy 38 (36.5)
Insulin treatment 21 (20.2)
Antipsychotic and anti depressant 6 (5.8)
therapy

sessions was initially 4-5 weeks and depended thereafter
on the clinical course of each patient.

Dietary intervention

The aim of our treatment concept is to change eating
habits towards hypocaloric nutrition in conjunction with
adequate satiety whilst preserving of as many of the
most favored dishes and food items as possible with the
expectation of improving long-term adherence to an
individually tailored food intake. Prior to the start of
dietary counseling all patients had to complete a food
diary over 12 consecutive days to get as much
information as possible about the “old” eating habits.
They were instructed to record in as detailed a manner
as possible every item they either ate or drank, the time
of consumption, the amount they ate by weighing with a
scale as often as possible and how the food was
prepared. To increase the motivation to accurately
report their habitual food intake patients were told that
an accurate recording of their usual intake would

www.openaccesspub.org | IUN CC-license DOI: 10.14302/issn.2379-7835.ijn-14-479

improve individually adapted changes of their personal
eating habits during subsequent therapy. They were told
that the most preferred food items of their usual diet
would remain unchanged as much and as long as
possible to prevent underreporting, particularly the
underreporting of snacks with high ED.

The patients were informed that record keeping could
produce a change in nutrient intake and they should not
try to alter their usual eating habits since this could lead
to less effective recommendations during subsequent
dietary counseling. All patients were handed out a
booklet with examples of characteristic portion sizes
should they eat out.

During the first counseling session suggestions were
made to substitute low ED for high ED food items. For
support patients had a booklet with the ED of
approximately 1500 food items divided into 37 food
groups (40). Within each group, the items are listed in
an ascending order of their ED. Low ED food (<1.5 kcal/
g) is marked green, medium ED (1.51-2.49 kcal/g)
yellow, and high ED food (=2.5 kcal/g) red.
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Patients were told to eat a sufficient amount of low ED
food to feel satiated. Medium and high ED food was
thought to satisfy taste as well as sensory and cognitive
cues. No dietary prescription was made for energy or
macronutrient intake. Further recording of food was
recommended to reinforce the learning process of
becoming acquainted with the new eating habits. In
addition patients were encouraged to increase their
physical  activity but  without any  specific
recommendations concerning duration and intensity.

The treatment of the patients was in accordance with
the declaration of Helsinky and the guidelines of the
ethical committee of the Technical University of Munich.

Data analysis

Dietary protocols were calculated with the scientific
program PRODI 5.5. Expert (Kluthe, Freiburg, Germany).
Energy containing beverages were considered
separately, so that the reported ED is based on weight
and energy content of solid food only as reported
recently in several detailed studies (41-43).
Macronutrients are expressed in absolute values (g) and
as percent of total solid food energy intake.

The data are expressed as mean * standard deviation
(SD), unless stated otherwise. For statistical analysis t-
test for paired data (comparison within groups) was
employed. Where appropriate, correction for multiple
comparisons according to the procedure of Bonferroni
was made. Values of p<0.05 were considered
significant. All data were analyzed by using SPSS
(version 17.5).

Results

104 elderly patients were evaluated with an age range
between 65 and 84 years. Mean follow-up time of the
patients was 37.5£8.2 months (min-max: 15-108

months). During this period the intitial weight decreased
from 106.5+9.2 to 95.0+7.1 kg at follow-up (BMI:
37.8+3.1 to 33.8+2.0 kg/m?) (p<0.001). The average
number of visits for dietary counseling was 14.3+8.2. In
the 59 patients with type 2 diabetes mellitus HbAlc was
reduced from 7.7+2.3 to 6.4+1.5 % (p<0.001).

The analysis of food intake was based on 1248 dietary
records before start of treatment and 1248 protocols at
the time of follow-up.

Food intake was reduced by 114 g from 1018+126.5 to
905+135.6g/day (p<0.0001). Energy intake by solid
food was reduced from 1381+186.6 to 1114+163.2
kcal/day (p<0.0001). This reduction of 267 kcal was
accompanied by a further reduction of 79 kcal in form of
liquid calories (207+86.7 to 127+67.3 kcal/day,
p<0.0001). The intake of total energy (solid and liquid)
changed from 1517+198.9 to 1183+172.4 kcal/d
(p<0.001). Energy density was reduced from 1.40+1.0
to 1.30%1.0 kcal/g (p<0.0001) and the number of meals
from 3.8 to 3.5 meals per day (p<0.001), with
significant reductions of breakfast, afternoon snack and
dinner while morning snack and lunch frequency
remained unchanged.

The changes of macronutrient intake are shown in table
2. The absolute intake decreased significantly for all
three macronutrients. The relative change for
carbohydrate was -25%, followed by fat intake (-22%)
while protein changed only slightly with -6%.

The relative contribution to daily energy intake was
reduced substantially for fat (-10.5%) and only little for
carbohydrates (-2.8%) while the relative contribution of
protein was raised by 3.4%. Daily fiber intake was
reduced from 15.6+3.1 to 12.2+3.1 g/day (p<0.0001).

Figure 1 shows the contribution of food items with low,
medium and high ED to daily food quantity and energy
intake. At baseline almost 70% of the daily food intake

Table 2: Changes of daily macronutrient intake in absolute values and as percent of daily
energy intake (mean %= SD). *= p<0.001 or less before vs. after

carbohydrate fat protein
before after before after before after
g/day 143+22.4 108+18.4* 50+11.2 46+10.2% 66+10.2 62+10.2*
% kcal 42.4+5.1 39.6+4.1* 38.3+5.1 | 27.8+5.1% 19.7+3.1 | 23.1+3.1%*
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came from low ED food, which was significantly
increased while medium and high ED food intake
showed a small but significant reduction. Energy intake
by low ED food increased significantly by 10% after
change of eating habits which was paralleled by a small
reduction of medium ED food and an 8% reduction of
high ED food items (Figure 1).

The preferential consumption of low ED food items
decreases average daily ED as expected but it is not
associated with hypocaloric nutrition as shown in Fig.
2a. The increase of low ED food by almost 900g was
associated with a significant reduction of ED from 1.92+
0.71 to 1.06+0.31 kcal/g (p<0.0001) and a significant
increase of total daily food quantity by 670g (p<0.001)
indicating a reduction of medium and high ED food by
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209g. This however, does not lead to a reduction of
energy intake below the average daily intake of 1381
kcal.

Figure 2b demonstrates that a reduction of high ED food
intake is necessary for hypocaloric energy intake. The
changes of high ED food intake do not affect total daily
food quantity due to parallel reduction of lowered
medium ED food.

- food groups

Major contributions to energy intake prior to treatment
came from bread, meat products, carbohydrate
accompaniments, cake, cheese, meat, and fruit (Table
3). These 7 food groups accounted for 63% of daily
energy intake (Table 4).
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The major contribution to daily food quantity came from  Following the change of eating habits significant
vegetables, fruit, bread, carbohydrate accompaniments, changes of energy intake were due to a significant
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Table 3: Energy intake (kcal/day), food quantity (g/day) and frequency of consumption by the various
food groups before and after change of eating habits (mean + SD); *p<0.05 or less before vs. after.

kcal/day gram/day % frequency

before after before After before after
Bread 260£6.0 178+45.1* 113+£2.6 78+2.2% 93.2 84.8%
Dessert 17+2.9 17+2.3 11+1.9 11+1.6 7.0 7.6
Eggs 20+1.7 28+2.2% 13+1.2 19+1.5* 20.3 25.1*
Stews 25+3.7 24+3.3 25+3.7 24+3.3 8.7 9.4
Ice cream 5+1.4 7£1.8 2+0.6 3+0.8 3.1 3.6
Fastfood 22+4.4 8+2.4%* 9+1.8 3+1.0%* 4.1 2.5
Delicatessen 60+6.2 54+5.8 29+3.0 27+2.8 16.3 15.5
Fish 28+2.6 27+2.7 23+2.2 23+2.3 19.8 18.2
Meat 91+4.9 99+4.9 70+3.8 77+3.8 40.8 45.9%
Meat products 138+8.3 103+£8.4* 48+2.9 37+3.0% 48.7 36.2%
Cake 101+6.7 56+4.7* 31+2.1 18+1.5* 32.4 21.8*
Yogurt 37+2.7 35+3.2 38+2.7 36+3.2 26.0 20.2*
Cheese 99+5.4 70+4.2* 28+1.5 22+1.2% 52.7 43.4%*
Carb. accomp. 106+4.6 97+4.2 9744.1 88+3.8 51.6 50.5
Marmalade 24+1.4 17+1.4% 7+0.4 5+0.4* 40.8 27.3
Cereals 22+3.8 15+2.4 7+1.2 5+0.8 11.4 10.9
Fruit 81+3.2 65+3.1%* 162+6.3 131+£6.2%* 67.1 56.1*
o] 10£1.2 8+0.9 1£0.1 0.9+0.1 12.1 10.7
Proc. potatoes 8+2.5 10+2.5 3+1.0 4+1.0 3.4 3.6
Curd 20+£2.4 39+2.9* 20+2.4 39+2.9* 21.6 32.7*
Cream 3+0.9 2.5+0.6 1+0.4 1£0.2 3.4 3.2
Vegetables 36+1.3 33+1.3 181+6.5 168+6.3 75.2 73.9
Ham 26+2.2 35+2.4% 20+1.7 27+1.8% 31.9 41.5
Sauces 4+0.6 5+0.6 5+0.7 6+0.8 12.7 12.0
Butter 57+2.7 23+1.9% 9+0.4 4+0.3* 53.5 27.0%*
Soup 31+3.0 29+2.8 52+5.0 48+4.7 16.0 14.9
Chocolate, 50+4.0 25+2.9% 11+0.8 5+0.6* 28.2 16.1%*
nuts
Sugar 0.5+0.2 0.2+0.1 0.1+0.04 0.04+£0.02 1.0 0.4

reduction of bread, fast-food, meat products, cake,
cheese, marmalade, fruit, butter and chocolate (Table
meat, meat products and soup. These 7 food groups  3). A significant increase was observed for eggs, curds
accounted for 71% of daily quantity. and ham. Changes of energy intake are reflected by
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alterations of the respective food quantities. The A reduction of the frequency of intake with constant
reduction was due to a combination of fewer days where portion size was observed for marmalade, fruit and meat
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Table 4: Percent contribution of the various food groups to daily energy intake and food quantity before
and after change of eating habits (mean + SD); *p<0.05 or less before vs. after.

% kcal % gram
before after Before after
Bread 19.6+4.18 16.9+5.1% 12.2+3.1 10.2+4.1*
Dessert 1.24£2.0 1.5£2.0 1.1£2.0 1.3£2.0
Eggs 0.7£1.0 2.7+2.0* 1.4+1.02 2.3+2.0%
Stews 1.7£2.0 2.3£3.1 2.3£3.1 2.6+4.1
Ice cream 0.3£1.0 0.5+1.0 0.2+0.5 0.3+1.0
Fastfood 1.3+£3.1 0.6+2.0* 0.8+2.0 0.4+1.0*
Delicatessen 3.9+4.1 4.3+5.1 3.0+£3.1 3.3+4.0
Fish 2.1+£2.0 2.7+3.1 2.4+2.0 2.7£3.0
Meat 7.0+4.1 9,5+5.1%* 7.0+4.1 8.31+4.1%
Meat products 8.8+5.1 7.5+5.1 4,9+3.1 4,0+3.1*
Cake 6.5+4.1 4.5+4.1 3.2+2.0 2.2+3.0*
Yogurt 2.9+2.0 3.1+£3.1 3.8+3.1 3.7+£2.0
Cheese 6.9+3.1 6.2+4.1 3.0+£2.0 2.5+2.0%
Carb. accomp. 8.2+4.1 9.1+4.1 9,5+4.1 10.0+5.1
Marmalade 1.8+1.0 1.5+1.0 0.8+4.1 0.6+1.0
Cereals 1.4+2.0 1.3+2.0 0.6%+1.0 0.5+1.0
Fruit 6.3+3.1 5.9+3.1 15.0+6.1 12.7+5.1
o] 0.7+1.0 0.6+1.0 0.1+0.2 0.1+0.1
Proc. potatoes 0.5£1.0 0.8+2.0 0.4+1.0 0.5+1.0
Curd 1.6+2.0 3.54+3.1% 1.9+0.2 3.943.1%
Cream 0.2+0.6 0.2+0.6 0.1+0.4 0.1+0.3
Vegetables 3.2+1.0 3.3+£1.0 17.5+6.1 17.5+6.1
Ham 2.0£2.0 3.3+2.0* 1.9+2.0 3.2+2.0%
Sauces 0.3£0.5 0.5+0.5 0.5+0.7 0.7+1.0
Butter 4.3+£2.0 2.3+2.0 1.1+£0.4 0.6+0.5*
Soup 2.6+3.2 3.1£2.0 4.8+4.1 5.3%5.1
Chocolate, nuts 3.2+3.1 2.1+£2.0% 1.1£1.0 0.6+1.0%*
Sugar 0.03+0.1 0.01+0.1 0.01+0.1 0.0+0.1

the respective food item was actually eaten and to a products (Table 3).
smaller daily portion size for bread, cake, cheese, butter,

The increased consumption of eggs and ham was due to
and chocolate.

intake on more days with similar portieaten while curd
was eaten more frequently and in greater portions.
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| Figure 2

1a: Change of daily energy intake (kcal/d) in relation to an intraindividual increase of the consumption of low ED'
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2a

Average
energy intake
1381 kcal/d

2000

1750

1500 -

1250 -

1000 -

750

309 449 529 584 634 673 728 771 848 909 1022 1188
=+ + + += =+ =+ =+ +*= =+ + =+ +
208 284 261 26.0 276 281 284 303 435 341 435 5441

Ranked amount of low ED food (g/day)

Average
energy intake
1381 kcal/d

500

35 55 76 92 110 125 147 163 193 228 280 375
+ + + =+ + =+ + + + + + +
48 66 84 88 90 105 112 114 133 146 160 188

Ranked amount of high ED food (g/day)

1 food items. *= p<0.05 or less versus each individuals’ 12 days average intake. I
' b: Change of daily energy intake (kcal/d) in relation to an intraindividual increase of the consumption of high ED!
1food items. *= p<0.05 or less versus each individuals’ 12 days average intake.
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For two food groups subjects changed the frequency of
intake, but without leading to a significant increase in
the amount consumed. Meat intake frequency increased
moderately but portion sizes were reduced thereby
compensating the higher frequency of intake. The
reduced number of days where yogurt was eaten was
counterbalanced by significantly greater portions (Table
3).

The relative contributions of the various food groups to
daily energy intake remained fairly similar (Table 4). The
highest contributors before were, in order: meat
products, carbohydrate accompaniments, meat, cheese,
cake and fruit. Thereafter, meat was in second place
and meat products in fourth, and cake and fruit changed
places sixth and seventh, respectively. The relative
contribution to food quantity showed a virtually
unchanged ranking of vegetables, fruit, bread,
carbohydrate and meat, while meat products and soup
switched places 6 and 7 (Table 4).

Discussion

The present data demonstrate that in older, severely
obese patients a change of individual eating habits can
successfully reduce body weight, improve diabetes and
enable patients to maintain their new weight for a
prolonged period.

It is noteworthy that food intake prior to the start of
treatment is characterized by low energy density and
low total energy intake while food quantity is not much
different from a cohort which was 25 years younger and
of similar weight and gender (41,42). We attribute this
low ED food portfolio to the fact that virtually all these
patients have had long periods of dieting in their life.
Nevertheless, it must be noted that they were weight
stable for at least 6 months prior to treatment and they
did not lose weight while recording their intake. 44
patients of this population were part of the previously
published data on weight loss and maintenance (35).

These patients were able to reduce their total energy
intake by 334 kcal/day (solid food + liquid). The
reduction of solid food energy intake is due to a
combination of a small reduction in food quantity (down
100g) and reduced energy density. The reduction in
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food quantity is a mixture of smaller portion sizes and
less frequent intake.

The number of meals has always been a matter of
debate in obesity treatment concepts. Snacks between
meals are well known to increase daily energy intake
(44-46). Accordingly, omission of snacks can be
favourable for a hypocaloric intake. The present data
show that these patients reduce but do not abandon
snack intake completely, which emphasizes the
individual options of this concept. Reduction in snacking
is certainly favorable but not mandatory for successful
weight loss.

Skipping breakfast is of special interest. Several cross-
sectional studies have demonstrated an association
between greater energy intake at breakfast and lower
body weight (47-49). On the other hand, an analysis of
food intake in young adults in Bogalusa (50) showed
that greater breakfast energy intake is associated with a
higher total daily intake. This notion is also supported by
acute feeding experiments of Cotton et al (51).
Furthermore, a recent intraindividual analysis in free-
living obese and normal weight subjects has
demonstrated that greater breakfast intake leads to
more overall daily energy intake (43). With regard to
weight loss a short-time intervention study was unable
to demonstrate clear results (52).

Data of the National Weight Control Registry have
shown that 78% of the subjects with successful weight
loss and maintenance regularly ate breakfast which led
the authors to the conclusion that this is of great
importance to be successful. The other 22 % who
skipped breakfast were also successful (37). It must be
kept in mind that approximately 20% of normal weight
subjects regularly skip breakfast (42,43). The present
data clearly demonstrate that breakfast skipping does
not jeopardize long-term weight loss and for some
patients it was a good opportunity to save calories
compatible with the individual’s eating habits.

Usual recommendations in obesity treatment concepts
use defined limits of energy intake, an augmentation of
dietary fiber and a reduction of certain macronutrients.
Recently we have demonstrated that all this is not
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necessarily mandatory for successful weight loss and
maintenance (35) and this is also true for this cohort of
elderly subjects.

Prescription of energy intake is difficult to maintain due
to the substantial fluctuations of daily energy intake
which has been known for many decades in normal
weight (53) and also obese subjects (41).

Dietary fiber intake prior to treatment was already far
below the usual recommendations of 30g/day or more
(54). Considering the quantities of the various food
items that have to be consumed to reach this level it is
rather unrealistic to expect that older patients in
particular can adhere to these suggestions. Moreover,
we have recently shown in an intraindividual analysis
that greater fiber intake is associated with substantially
greater energy intake (55). Dietary fiber is favorable
when fiber replaces energy containing food ingredients
such as flour (comparison: white bread — whole grain
bread). This however, is also reflected in the energy
density of these food items (2.5 vs. 2.0 kcal/g), which
makes counting of fiber intake unnecessary.

Most treatment concepts for a hypocaloric diet are based
on changes of the macronutrient ratio. Low-fat, low carb
or high-protein/low fat diets have been shown to result
in comparable rates of weight reduction
(9,10,12,14,16-22). Furthermore, the analysis of
eating habits has shown that adherence to the
recommended macronutrient ratio was rather poor
(10,22,56,60). In the present concept fixed dietary
prescriptions were avoided. The focus on energy density
leads to a reduction of both fat and carbohydrate intake
while protein remains largely unchanged. These data
demonstrate that the focus on ED as the only parameter
makes a consideration of all macronutrients unnecessary
which can be helpful to reduce the intellectual workload
prior to taking a bite.

Reduction in energy intake has been accomplished by an
exchange of food items with higher ED toward those
with lower ED based on the individual’s preferences.
Patients appreciate the option to select freely among a
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wide range of food items with the chance to
counterbalance occasional or even regular intake of
certain high ED foods. Especially in older persons it
seems to be important that they can stick to their
traditional dishes. A major change of life-long eating
habits must be regarded as highly improbable.

When looking at the food items that contributed to
reduction of energy intake it is interesting to note that
the widely recommended higher intake of fruit and
vegetables did not occur. On the contrary, fruit intake
was significantly reduced which is primarily due to the
smaller number of snacks. Bread is the most important
energy source in German nutrition accounting for almost
20% of daily energy intake in normal weight as well as
in obese subjects (42,57).

The reduction of bread intake saves 50 kcal/day but it
remains among the 3 most important contributors to
food quantity. All in all, 9 of the 28 analyzed food groups
contribute significantly to reduced calorie consumption.
The reductions of the medium and high ED food are
sufficient to allow an even greater energy intake by low
ED food items (eggs, ham, curd).

When looking at the ranking of the various food groups
for their contribution to energy intake and daily food
quantity only small changes were observed. This
suggests that the “new” eating habits are not so much
different from the “old” ones, which in our experience is
a major reason for better long-term adherence. In
addition to alterations of solid food intake the substantial
reduction of liquid calories is extremely important
especially in these elderly subjects where nutritional
habits prior to treatment were certainly not bad.

Some limitations of the present study have to be
considered. Firstly, under- or over-reporting of food
intake can not be excluded. However total daily EI of the
present study population is in the same range of the age
and gender related groups of the recent National Survey
of Food Intake II in Germany (57). Whenever it occurs,
it may differ systematically between subjects such that
certain participants tend to under- or overestimate more
than others (58). Furthermore, the results of the
present study are based on changes of intake that are
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calculated individually for each subject. In addition to
this, the present study recorded no parameters of
strength and function. That might be of importance for
improvement of functionality, further weight loss and
maintenance. Future trials will therefore include
functional parameters for an adequate evaluation of the
effects of the ED approach in older persons. Additionally
the combination with an exercise program has to be
considered and might improve the results shown in this
study.

The present data demonstrate that a change of eating
habits based on food ED which is individually tailored
leads to significant weight loss and also permits long-
term weight maintenance. Food ED is simple and easy to
handle in every day dietary counseling. The present data
also demonstrate that apart from food ED, changes of
beverages and reductions to the number of meals
contribute to lower energy intake. A reduction of
medium and high ED food intake is of greater
importance than an augmentation of low ED food
consumption.

All in all, older patients with severe obesity will most
probably benefit from weight reduction leading to
greater mobility and improving co-morbidities such as
type-2 diabetes mellitus.
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