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It is Still uncertain whether subgroups of obese subjects demonstrate different eating patternS. The aim of this report is to 
compare data on dietary intake obtained by different methods (dietary history and dietary diary) in several groups of obese 
patients in which the effects of weight-reducing agents were investigated. In our first and our second study, the latter part of an 
international multicenter study, we investigated the weight-reducing potential of lipase inhibition, a novel concept in the 
treatment of obesity, in healthy moderately obese subjects. In the third study, part of a national multicenter study, we 
investigated the effect of a serotoninergiC drug (dexfenfluramine) on eating habits in moderately obese people who considered 
themselves snackers. Eating habits of the third group seem to be different from those of the other two groups in both men and 
women. These patients have a greater total energy intake due to a greater carbohydrate and fat intake. In our second study, 
little difference is found when reSults obtained by dietary history are compared with those obtained by dietary diaries. Our 
comparisons indicate that groups of obese patients with different patterns of eating behavior may exist and that obese 
snackers have a significantly greater energy intake. Therefore, various therapeutic strategies for weight reduction may be 
useful for patients with different types of eating behaviors. Furthermore, the methods by which data on dietary intake are 
obtained seem to show comparable results and therefore at least suggest accuracy. 
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T HERE IS CONSIDERABLE debate as to whether 
obese subjects exhibit eating patterns different from 

those of lean subjects. This debate arises from many 
uncertain factors in our  knowledge on the cause of obesity 
as a result of difficulties in obtaining reliable data on food 
intake. 

It is obvious that weight gain is the result of an imbalance 
between energy intake and energy expenditure. However, it 
is still controversial as to whether  weight-stable obese 
subjects really have a greater energy intake than lean 
individuals, or only during periods of weight gain. 1 On the 
other hand. it is not  certain whether a thermogenic defect 
exists in obesity, and if so, whether this is a primary or 
secondary defect. 2-13 One  explanation for the inconsisten- 
cies may be a lack of standardization of calorimetric 
measurements,  which makes results difficult to interpret. 
Another  problem is how to validate information about 
energy intake in an ambulatory setting. The difficulties in 
obtaining reliable data on food intake by dietary interviews 
or diaries are well known, but  so far bet ter  methods are not  
available. 14-18 It is also possible that differen t types of obese 
patients exist with different causes for their overweight and 
who therefore need different types of treatment.  In industri- 
alized countries, daily consumption of fat is high and favors 
development of obesity. The principle of gastrointestinal 
lipase inhibit ion may therefore be promising as a therapeu- 
tic approach for weight reduction. 19 Serotoninergic drugs 
are thought by some investigators to exert their anorectic 
effects by mimicking the effect of carbohydrate intake, and 
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may therefore be useful in decreasing carbohydrate intake 
in obese patients with an overconsumption of carbohydrate- 
rich snacks. 2°-28 

In the last few years, we have conducted three trials that 
measure the effect of two different pharmacologic agents on 
weight reduction and /o r  eating habits. For  these studies, 
we collected data on food intake by dietary history (study I), 
dietary history a n d  diet diary (study II), and diary only 
(study III). 

The aim of t h i s r epo r t  is to compare data obtained by 
various methods in our own patient  groups with those 
published in other Dutch obesity studies and with data on 
the intake of the general populat ion in The Netherlands. 
We deliberately omitted sophisticated statistics, since we 
realize the limitations and pitfalls of all kinds of meta- 
analyses. 29 

MATERIALS AND METHODS 

Between 1989 and 1992, we performed three studies in the 
outpatient clinic of the Free University Hospital in Amsterdam to 
obtain information on the effect on body weight or eating habits of 
two different weight-reducing pharmacologic agents. In the first 
study (I! and the second study (II), part of an international 
multicenter study, we investigated the weight-reducing potential of 
gastrointestinal lipase inhibition, a novel concept in the treatment 
of obesity. 19 We recruited patients by advertisement in a local 
newspaper in which healthy, moderately obese people Were asked 
to participate in a weight=reducing study protocol. During the third 
study (III), part of a national multicenter study, we investigated the 
effect of a serotoninergic drug (dexfenfluramine) on eating habits. 
For this study, patients were also recruited by advertisement, but 
this time we asked for healthy, moderately obese people who 
considered themselves snackers. In neither of the studies was 
payment offei"ed to the patients. In the first study, we included 
patients aged 18 to 55 years with body weights 20% to 50% above 
ideal for their body frame, as measured by elbow breadth, 
according to the 1983 Metropolitan Life Insurance Tables. Patients 
were included in the second study if they were aged 25 to 60 years 
and had a body mass index of 27.8 to 35.0 kg/m 2 for men and 27.3 to 
35.0 kg/m 2 for women and a waist to hip ratio of > 0.9 for men and 
> 0.8 for women. For the first two studies, no inclusion criteria 
were formulated for eating habits. In the third study, only patients 

46 Metabolism, Vo144, No 2, Suppl 2 (February), 1995: pp 46-49 



EATING HABITS OF OBESE PATIENT SUBGROUPS 

Table 1. Total Daily Energy Intake and Macronutrient Intake in Obese Men 
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Study I Study II Study III 
(history) HistOry Diary (diary) 

No: of patients 9 16 
Age (yr) 39.7 -4- 10.2 42.3 -+ 9.9 

Body mass index (kg/m 2) 31.1 -+ 2.7 32.9 -+ 2.8 

Total daily intake (kcal) 2,262 -+ 784 2,226 -+ 616 1,933 -+ 370 

Carbohydrates 
kcal 998  _+ 231 875 _+ 344 818 _+ 221 

% of total 42 -+ 7 39 -+ 8 -42 4- 7 

Fat 
kcai 816 -+ 427 808 -+ 229 653 -+ 158 

% of total 34 _+ 10 3 7 -  + 6 34 __ 4 

Protein 
kca l  459 -+ 170 379 4- 11.1 318 -+ 58 

% of tota l  20 -+ 4 17_+ 3 17 -+ 3 , 

18 

46.3 +- 8.8 

32.2 _+ 2.0 

2,839 -+ 1,140 

1,194 -+ 519 

42_+ 5 

1,169 -+ 516 
41 _+5 

424 ± 143 
16_+ 3 

who reported an overconsumption of snacks were included. This 
was defined as consumption of more than five snacks that provided 
a total of more than 500 kcal/d and/or consumption of more than 
25% of total daily caloric intake in the form of snacks. The other 
inclusion and exclusion criteria for the three studies were compa- 
rable. In the first study, data on eating habits were obtained by 
dietary history. In the second study, data were obtained not only by 
dietary history, but also by a daily diet diary for I week. In the third 
study, data were obtained only by a diet diary for 4 days, 3 working 
days and I weekend day, all in the same week. All data were 
obtained and calculated by trained dietitians. 

RESULTS 

Characteristics, total energy intake, and macronutrient 
intake of the three study populations are listed in Table 1 
for men and in Table 2 for women. Because alcohol 
consumption was not included and numbers were rounded 
off, the tables do not add up to 100% exactly. Eating habits 
of the third group of patients seem to be different from 
those of the other two groups in both men and women. 
These patients have a greater total energy intake as a result 
of a greater carbohydrate and fat intake. Protein intake of 
the third group is comparable to that of groups I and II in 
the absolute number of calories, but is less when expressed 
as a percentage of total energy intake. The other two groups 
show less difference when compared with each other. Only 

protein intake is greater in the first group as compared with 
the second group. This is the case for men when expressed 
as the absolute number of calories and as a percentage of 
total energy intake, and for women when expressed as the 
absolute number of calories. In study II, little difference is 
found when results obtained by dietary history are com- 
pared with those obtained by dietary diaries. In men, the 
only discrepancy is in the absolute number of fat calories. In 
women, there are discrepancies in protein calories ex- 
pressed both as absolute number and as percentage of total 
intake, In all these cases, results of data obtained by dietary 
history are found to be higher than those obtained by 
diaries. 

DISCUSSION 

Our comparisons indicate that groups of obese patients 
with different patterns of eating behavior may exist. Both 
total energy intake and macronutrient intake are different 
between the first two groups on one hand and the third 
study group on the other. It appears that the patients of the 
third group have recognized themselves as being snackers, 
considering the fact that they responded to the advertise- 
ment in the newspaper in which we especially asked for 
snackers, in contrast to the advertisement used for recruit- 
ment of patients in the other two studies. We hardly had to 

Table 2. Total Daily Energy Intake and Macronutrient Intake in Obese Women 

Study I Study II Study III 
(history) History Diary (diary) 

No. of patients 43 

Age (yr)  42.5 -+ 

Body mass index (kg/m 2) 31.8 -+ 

Total daily intake (kcal) 1,868 -+ 

Carbohydrates 

kcal 772 -+ 

% of total 42 -+ 

Fat 

kcal 733 -+ 

% of total 38 -+ 

Protein 

kcal 324 _+ 

% of total 18 _+ 

32 29 

7.9 39.8 -+ 8.7 41.1 -+ 11.2 

3.3 31.7 -+ 2.0 31.6 -+ 1.9 

523 1,704 -+ 482 1,655 -+ 442 2,398 -+ 626 

235 712 -+ 187 703 -+ 183 1,072 -+ 331 

7 43 -+ 7 43 -+ 5 45 -+ 6 

285 660 -+ 284 635 -+ 229 935 -+ 321 

7 37 -+9  3 8 + 5  39_+5 

99 307 -+ 68 268 -+ 55 336 -+ 72 

4 18-+3 17_+3 15-+3 
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select them any further because in all studies almost all 
responders appeared to fulfill the inclusion criteria. It is 
interesting that the mean body mass indices in all three 
groups of patients are similar, whereas the third group 
exhibits a significantly greater daily energy intake. This can 
be explained by differences in metabolic rate, stability of 
the obese state, or accuracy of the data Obtained on energy 
intake. It is not easy to sort out the correct explanation: in 
neither of the studies was basal or postprandial metabolic 
rate measured. Moreover, a stable body weight for at least 3 
months was one of the inclusion criteria for all three 
studies, and the consistency in results between the first and 
second studies and between the two methods Of data 
collection in the second study at least suggests accuracy. On 
the other hand, it is possible that the patients of the first two 
study groiips underestimated their energy intake and/or  
that the patients of the third group overestimated their 
energy intake, because the aims of the studies and conse- 
quently the advertisements for recruitment were different. 
In the first two studies, the weight-reducing potential of 
drug therapy was investigated, whereas in the third study 
the potential of changing eating habits was investigated. 

When we compare the results on energy intake in our 
obese patients with the results on energy intake in lean and 
obese subgroups of the Dutch population, some interesting 
facts come to light. De Boer et aP ° reported on the energy 
intake of 29 lean women (mean - SEM: age, 2821 _+ 1:3 
yearS; body mass index, 20.7 _ 0.4 kg/m 2) and 18 over- 
weight women (age, 33.5 -+ 1.8 years; body mas s index, 
33.5 -+ i.6 kg/mZ). The daily energy intake of the subjectS, 
as measured by dietary records and compared with 24-hour 
energy expenditure, was 2,122 and 2,419 kcal/d, respec- 
tively. Compared with the women in our study, who are 
older (Table 2), it can be concluded that their obese groui5 
is comparable to our third study group but that our first and 
second groups demonstrate a lower energy intake even 
when compared with their lean subjects. Kromhout et a131 
compared the energy intake of two groups of me n aged 40 
to 59 years in 1960 and 1985, respectively. When we 
compare their results of 1985 with our male study groups 
(Table 1), it can be again concluded that their results on 
energy intake, as obtained by dietary history (N = 51; body 
weight, 79.7-+ !0.1 kg; daily energy intake, 2;836-+ 753 
kcal/d, 42.0% _+ 5.8% carbohydrates, 39.0% - 5.9% fat, 

Table 3. Intake Patterns of the General Dutch Population 

Aged 22-49 Years Aged 50-64 Years 

Men Women Men Women 

No, of subjects 1,296 1,286 431 460 
Total daily intake (kcal) 2,844 2,111 2,564 1,946 
Carbohydrates 

g 294.1 220.0 255.5 198.5 
% of total 41.7 42.1 49.2 41.2 

Fat 
g 127.5 97.5 118.7 91.1 
% of total 39.9 40.7 41.2 41.1 

Protein 
g 90.6 71.7 85.4 69.8 
% of total 13.0 14:1 13.7 14.9 

NOTE. Adapted from Wat eet Nederland. 32 

14.5% _+ 2.9% protein) are comparable to the results of our 
third study group an d greater: than those of our first two 
study groups. 

In 1987 and 1988, the Dutch Ministries of Health and 
Agriculture gave orders to investigate the eating habits of 
the general Dutch population by dietary records of 5,898 
subjects from all age groups. 32 When we compare the 
results of our men (Table 1) with the results of the general 
Dutch male population (Table 3), we can conclude once 
again that the energy intake is comparable in our third 
study group and lower in our first two groups. In the 
women, the situation is slightly different. Our third study 
group (Table 2) consumed more than the general popula- 
tion (Table 3), but again the first two groups consumed 
somewhat less. 

This study shows that various groups of obese patients 
with different eating habits seem to exist and that obese 
snackers have a significantly greater energy intake. From 
this vantage po!nt, various therapeutic strategies for Weight 
reduction may be Useful for patients with different types of 
eating behaviors. Furthermore, the results indicate that in 
different types Of obesity or a t  different stages of the obese 
state a marked difference in energy intake may be present, 
and that the energy intake of obese patients does not 
necessarily exceed that of lean sUbjects. This finding may be 
explained by altered metabolic rates in obesity. However, it 
cannot be excluded that the differences found are at least 
partly the result of methodologic problems. 
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