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INTRODUCTION

Eating disorders have been classified under 
psychiatric disorders and, are on the DSM-IV 
of diseases (Diagnostic and Statistical Manual of 
Mental Disorders) [1]. They represent unhealthy 
habits in nutrition and/or behaviour in feeding 
and maintaining body weight. Anorexia nervosa 
(AN) and bulimia nervosa (BN) are two best 
known eating disorders, which make a signifi-
cant source of psychiatric morbidity and are an 
important social medical and economic prob-
lem, as well as urgent general health problem of 
the modern world [1, 2, 3].

The main characteristic of these diseases 
is changed behaviour in nutrition, either as 
an intentional restriction of food, i.e. extreme 
dieting or overeating, i.e. binge eating. Extreme 
dieting, skipping meals, self-induced vomit-
ing, excessive exercise, and misuse of laxatives 
and diuretics for the purpose of maintaining or 
reducing body weight are the forms of compen-
satory behaviour.

Eating behaviour in persons with anorexia is 
very different. It involves the restriction of ener-
getic input, but even 39% maintain a satisfac-
tory quality of food selection, i.e. the nutritive 
input value. Among 61% of those whose nutri-
tion is energetically and qualitatively unsatisfac-

tory, there is the presence of a great number of 
different unhealthy habits, so that nutritive reha-
bilitation is necessary. The behaviour of persons 
with bulimia is characterised by „binges“i.e. over-
eating several times a week, which the patient 
cannot control, while there is a strong fear of 
gaining weight, so that the person tries to do 
everything to maintain the desired weight.

Because of the multifactoral nature of these 
illnesses, as well as co-morbidity with other 
psychiatric disorders, a detailed psychiatric 
observation is recommended in order to obtain 
an adequate strategic treatment. Early recogni-
tion of the disease and its treatment bring the 
best results [1-4].

OBjECTIvE

The aim of this study was to determine the pres-
ence of various inappropriate compensatory 
behaviours among eating disordered patients 
compared to healthy persons.

METHODS

The research included 105 female of average age 
23.0±3.1 years. They were divided into two main 
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groups: the experimental and the control group. The experi-
mental group consisted of 35 patients with eating disorders, 
treated at the Institute of Psychiatry, Clinical Centre of Serbia, 
Belgrade, and at the Nutrition Counseling Department, 
School of Medicine, University of Belgrade, in the period 
from 1997 to 2005. The patients from this main group were 
divided into two subgroups depending on psychiatric diag-
nosis. The first subgroup consisted of 20 AN patients and 
the second subgroup consisted of 15 BN patients.

The including criteria for the research were: gender 
(female) as the pathology of eating disorders is much more 
indicated in females [1, 2, 5, 6], age (16 to 29), aiming at 
covering the most vulnerable period in which disorders 
appear most frequently [7, 8], and the patients in the exper-
imental group who fulfilled all DSM IV diagnostic criteria 
for eating disorder [1, 3, 4], and eating disorder previously 
diagnosed by a psychiatrist.

The excluding criteria were: age younger than 16 and 
older than 29, existence of any other primary illness (diabe-
tes, cardiovascular, renal, liver, etc. diseases) considering that 
nature and manner of treatment could significantly influ-
ence changes of the usual behaviour and the way of nutrition; 
and examinees who did not fill the questionnaires in full.

The control group consisted of 70 girls aged 23.1±3.0 on 
average, students of the High Medical School in Belgrade 
and students of School of Medicine, University of Belgrade, 
who denied having any type of eating disorder or who never 
asked for help from psychologists or psychiatrists.

Examination protocol

The examination protocol included: illness history data, a 
"24-hour Recall Questionnaire" and the "Eating Disorder 
Diagnostic Scale", nutritional status assessment, data anal-
ysis and statistical processing.

The illness history data were obtained by a standard anam-
nestic questionnaire, in a direct contact with examinees. 
The retrospective method ”24-hour Recall Questionnaire“ 
was used for the assessment of nutritional intake, which 
was based on the memories of the examined person on the 
amount, type and manner of preparing food, consumed 
in the previous 24 hours [9]. The second instrument was 
the ”Eating Disorder Diagnostic Scale“, a most widely used 
instrument in the diagnosis of eating disorders, which is 
applied in the assessment of symptoms, behaviour and eating 
disorder psychopathology [1, 10, 11].

The nutritional status was defined by anthropometric 
examination according to the WHO recommendations. 
Measures taken from all participants were: body height 

(BH) in centimetres measured in the morning, only wear-
ing underwear, by using an anthropometry; a body weigh-
ing scale (BW) in kilograms that measured using the medi-
cal decimal scale with a movable weighing scale (precision 
±100 g). Based on these parameters the body mass index 
(BMI) was calculated [12].

The data analysis was performed by the SPSS program, 
version 17. The chi-square (χ2) test, Pearson’s correlation test 
and analysis of variance (ANOVA) were used. P values were 
determined by the Student’s t-test, where p<0.001 indicated 
the presence of a highly statistically significant differences, 
p values <0.05 indicated the presence of statistically signifi-
cant differences, and p values >0.05 indicated that there was 
no statistically significant difference.

RESULTS

AN and BN patients differed in BW (t=4.0; p<0,001) and 
BMI (t=4.5; p<0.001). The AN patients differed from the 
control group in BH (t=4.2; p<0.001), BW (t=6.7; p<0.001) 
and BMI (t=5.5; p<0.001); the greatest difference was found 
in BW which was lower among the AN patients by ∆=14.4 
kg. The BN patients differed from the control group by BH 
(t=2.8; p<0.05) and BW (t=2,2; p<0.05), but not by BMI 
(t=1.4; p>0.05), (Table 1).

According to the ”24 hour Recall Questionnaire“, a high 
statistically significant difference was found in the total 
daily caloric intake between AN and BN patients (F=42.3; 
p<0.001), with average daily intake significantly higher 
among the BN patients (∆=2314.7 kcal/day). The AN 
patients consumed on average ∆=558.5 less calories per 
day compared to the control group (F=34.5; p<0.001). The 
BN patients consumed on average ∆=1756.2 more calories 
per day compared to the control group (F= 69.7; p<0.001), 
(Table 2).

A high statistically significant difference existed in the 
presence of all compensatory behaviours between the 
patients in the experimental group and the control group, 
regarding vomiting (χ2=40.6; p<0.001), misuse of laxatives 
and diuretics (χ2= 33.7; p<0.001), extreme dieting (χ2=23.4; 
p<0.001) and excessive exercising (χ2=27.1; p<0.001). A 
statistically significant difference existed among AN and 

Table 1. Basic anthropometric and other characteristics of the two investigated groups

Variable
X±SD p

Subgroup AN Subgroup BN Control group Subgroup AN/
control group

Subgroup BN/
control group

Subgroup AN/
subgroup BN

Age (years) 22.6±3.4 23.3±6.5 23.1±3.0 >0.05 >0.05 >0.05
Body height (cm) 162.5±6.6 163.4±6.5 168.2±5.8 <0.001 <0.05 >0.05
Body weight (kg) 44.0 ± 3.4 53.8±10.3 58.5±6.7 <0.001 <0.05 <0.001
BMI (kg/m2) 16.8 ± 0.8 19.8±2.7 20.7±2.2 <0.001 >0.05 <0.001

Table 2. Average, minimum and maximal values of total daily calo
ric intake (kcal/day)

Group (subgroup) N X SD Min Max
Subgroup AN 20 1081.8 283.2 526.4 1559.7
Subgroup BN 15 3396.5 156.6 655.3 6289.3
Control group 70 1640.3 396.8 1072.8 2793.8
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BN patients in the number of those who were vomiting 
and those who were not (χ2=10.4; p<0.05), in the misuse 
of laxatives and diuretics (χ2=4.5; p<0.05), excessive exer-
cises (χ2=0.5; p<0.05), but not in extreme dieting (χ2=6.1; 
p>0.05). In the AN subgroup, the most frequent form of 
compensatory behaviour was excessive exercising done by 
75.0% of patients, usually once to three times a week. The 
next most common compensatory behaviour was extreme 
dieting which occurred in 70% of AN patients, usually once 
to three times a week (Table 3).

Among the BN patients, the most frequent forms of 
compensatory behaviour were vomiting (80%) and misuse of 
laxatives and diuretics (66.7%) most frequently used once to 
three times a week. The analysis of the frequency of compen-
satory behaviours during a week showed that all compensa-
tory behaviours emerged usually once to three times a week 
notwithstanding the diagnosis (Table 3).

There was no a statistically significant difference among 
AN and BN patients in the prevalence of associated forms of 
compensatory behaviour (χ2=1.0; p>0.05). Sixty-five percent 
of AN patients and 73.3 % of BN patients stated using at least 
two to maximum four different associated forms of compen-
satory behaviour (Table 4).

The majority (55%) of AN patients engaged in excessive 
exercise and extreme dieting as two most frequent forms 
of compensatory behaviour, which usually occurred once 
to three times a week. The majority (60%) of BN patients 
reported 3-4 different associated inappropriate compensa-
tory behaviours, usually self-induced vomiting, misuse of 
laxatives and diuretics and extreme dieting (Tables 3 and 4).

The Pearson’s correlation test showed that in our sample 
there was not a statistically significant linear correlation 
between BMI and the frequency of any form of compensa-
tory behaviour. There was no correlation between vomiting 
and BMI (r=0.7; p>0.05), between misuse of laxatives and 
diuretics and BMI (r=0.4; p>0.05), between extreme diet-
ing and BMI (r=0.5; p>0.05), and between excessive exer-
cise and BMI (r=0.8; p>0.05).

DISCUSSION

Numerous investigations have shown that AN patients 
obtain considerably less calories daily compared to the 
healthy persons in the control group [1, 13, 14, 15]. This 
kind of energetic deficiency is caused by the fear of gaining 
weight, which is the basic characteristic of this disease. The 
results of the present study showed that AN patients had an 
average daily intake of 1081.5 kcal, i.e. 558.5 kcal less than 
the persons in the control group, which corresponded to the 
results of other investigators [14].

Beside lower caloric intake, AN patients often state the 
occurrence of many other compensatory behaviours in order 
to maintain or reduce weight. Our study showed that extreme 
dieting with or without excessive exercise was the dominant 
type of compensatory behaviour, though 30% of patients 
stated misuse of laxatives and diuretics and 25% the use of 
all examined compensatory behaviours.

Such a result confirms the claim of other investigators 
who noticed that 8% to 62% patients primarily diagnosed 
with AN obtained bulimic symptoms in the first 5 years of 
illness [15].

International references quote the misuse of laxatives in 
about 30–50% of patients with eating disorders regardless 
of the type of disease [16, 17] which was confirmed in the 
present sample as well.

Bulimia is associated with chaotic behaviour in nutri-
tion and the most evident behaviour is binge eating. 
According to the DSM-IV diagnostic criteria for BN, 
binges followed by compensatory behaviour which occurs 
on average minimally twice a week over the last three 
months [1, 3, 4]. They are characterized by the loss of 
control which is followed by anxiety and great quantities 
of food consumption [1-4, 18]. Bulimia patients consumed 
more calories daily i.e. during a binge in comparison to 
the persons in the control group. The measure of binges 
differs from extremely small, a few hundred calories to 
several thousand calories. According to the American 
Psychiatric Association it is considered that the average 
binge consists of about 1500 kcal responding to the quan-
tity of two meals [1], while the binges followed by the loss 
of control and high disinhibition can be much higher, 
approximately 3400-4800 calories per episode, which is 
shown in the present sample as well [1, 19, 20].

The bulimia patients had the average daily intake in 
considerably more calories than the persons in the control 
group (∆= 1756.2 kcal /daily). Sixty percent of BN patients 

Table 3. Frequency distribution of compensatory behaviour during a week in AN and BN subgroups (number of patients)

Compensatory behaviour Subgroup
Frequency (times a week)

p
0 13 45 69 1014

Vomiting
AN 15 (75.0%) 3 (15.0%) 1 (5.0%) 0 1 (5.0%)

0.002
BN 3 (20.0%) 5 (33.3%) 3 (20.0%) 1 (6.7%) 3 (20.0%)

Laxatives and diuretics
AN 14 (70.0%) 5 (25.0%) 1 (5.0%) 0 0

0.044
BN 5 (33.3%) 6 (40.0%) 3 (20.0%) 1 (6.7%) 0

Extreme dieting
AN 6 (30.0%) 7 (35.0%) 3 (15.0%) 3 (15.0%) 1 (5.0%)

0.486
BN 7 (46.6%) 4 (26.6%) 2 (13.3%) 1 (6.6%) 1 (6.6%)

Excessive exercise
AN 5 (25.0%) 11 (55.0%) 2 (10.0%) 2 (10.0%) 0

0.019
BN 10 (66.6%) 4 (26.6%) 1 (6.6%) 0 0

Table 4. Prevalence of different associated compensatory behaviours 
(number of patients)

Number of established 
forms of compensatory 

behaviour
Subgroup AN Subgroup BN

1 7 (35.0%) 4 (26.7%)
2 4 (20.0%) 2 (13.3%)
3 4 (20.0%) 5 (33.3%)
4 5 (25.0%) 4 (26.7%)
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had a daily intake of more than 3000 kcal and most of them 
(80%) stated vomiting as the most frequent form of compen-
satory behaviour after binges. Vomiting usually occurred 
once to three times a week, though 46.7% vomited more 
often and 20% vomited twice a day.

BN patients often show a variety of much different associ-
ated bizarre behaviour for the purpose of reducing or main-
taining weight. The combination of two or more compen-
satory behaviours, observed in our sample too, is the char-
acteristic of severe forms of this disease, associated with 
serious psychopathological comorbidities when psychiat-
ric treatment is necessary [1, 3, 4, 21, 22, 23].

CONCLUSION

In our study the eating disordered patients showed a signifi-
cantly higher incidence of all examined forms of compensa-
tory behaviour in comparison with the control group. This 
report confirms the presence of specific symptomatology of 
anorexia and bulimia patients.
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KRATAK SADRŽAJ
Uvod  Po re me ća ji is hra ne ozna ča va ju ne zdra ve na vi ke i po na
ša wa u is hra ni i odr ža va wu te le sne te ži ne. Glav na od li ka 
ovih bo le sti je iz me we no po na ša we u is hra ni, bi lo kao na
mer na re strik ci ja hra ne (gla do va we) ili kao pre je da we (bin
go vi). Gla do va we, „pre ska ka we” obro ka, sa mo pro vo ci ra no po
vra ća we, pre te ra no ve žba we i zlo u po tre ba lak sa ti va i di
u re ti ka ra di odr ža va wa ili sma we wa te le sne te ži ne či ne 
kom pen za tor ne ob li ke po na ša wa.
Ciq ra da Ciq ra da je bio da se is pi ta uče sta lost raz li či
tih ob li ka kom pen za tor nog po na ša wa me đu oso ba ma obo le
lim od po re me ća ja is hra ne.
Me to de ra da  Eks pe ri men tal nu gru pu je či ni lo 35 oso ba žen
skog po la pro seč nog uz ra sta od 23,02±3,46 go di na obo le lim od 
po re me ća ja is hra ne, ano rek si je ili bu li mi je ner vo ze. Kon trol
nu gru pu je či ni lo 70 žen a pro seč ne sta ro sti od 23,10±3,04 go

di ne. Za pro ce nu is hra ne pri me we na je dva de set če tvo ro ča sov
na An ke ta is hra ne, a za pro ce nu psi ho pa to lo gi je po re me ća ja 
is hra ne ko ri šće na je Di jag no stič ka ska la po re me ća ja is hra ne.
Re zul ta ti  Vi so ko sta ti stič ki zna čaj na raz li ka iz me đu eks pe
ri men tal ne i kon trol ne gru pe za be le že na je za sve is pi ti va ne 
ob li ke kom pen za tor nog po na ša wa: po vra ća wa (χ2=40,6; p<0,001), 
zlo u po tre be lak sa ti va i di u re ti ka (χ2=33,7; p<0,001), gla do va
wa (χ2=23,4; p<0,001) i pre te ra nog ve žba wa (χ2=27,1; p<0,001).
Za kqu čak  Kod is pi ta ni ca obo le lih od po re me ća ja is hra ne bi
la je zna čaj no ve ća uče sta lost svih is pi ti va nih kom pen za tor
nih ob li ka po na ša wa u po re đe wu s is pi ta ni ca ma kon trol ne 
gru pe. Ovaj rad po tvr đu je da se kod oso ba obo le lih od ano rek si
je i bu li mi je ner vo ze ja vqa ju spe ci fič ni simp to mi obo qe wa.

Kquč ne re či: ano rek si ja; bu li mi ja; kom pen za tor ni ob li ci 
po na ša wa
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