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Abstract 

Background  Obesity is related to eating habits. Overeating is the most behavioural trait implicated in obesity; emo-
tional, external and rigid restrained eating are three maladaptive eating habits that are associated to overeating.

Objectives  The current study assesses the eating styles of Algerian adults. It identifies and analyses differences in 
eating styles in a sample from adults with normal BMI and who have obesity. The study examines the relationship 
between eating styles and BMI.

Methods  The sample consisted of 200 volunteers aged from 31 to 62 years old, 110 with obesity and 90 having 
normal BMI. The participants were recruited from hospital and university employees. They were questioned about 
their eating habits. The participants did not receive any treatment. To assess eating styles, participants completed the 
DEBQ.

Results  The prevalence of women was in the majority, representing 61% (n = 122) in the total sample (63.63% 
(n = 70) with obesity, and 55.77% (n = 52) with normal BMI). The prevalence of men represents 39% (n = 78) in the 
total sample (36.36% (n = 40) with obesity, and 42.22% (n = 38) with normal BMI). Participants with obesity showed 
pathological eating styles. They scored higher on emotional and external eating styles than to normal BMI group. 
However, restraint eating showed a slight no significant increase. The mean scores ± standard deviations observed in 
each eating styles were: emotional eating (2.88 ± 0.99** vs. 1.71 ± 0.32), external eating (3.31 ± 0.68** vs. 1.96 ± 0.29), 
and retrained eating (1.81 ± 0.7ns vs. 1.3 ± 0.30). The linear regression analysis showed an effect of emotional and 
external eating on BMI.

Conclusion  These results could be used to provide clinical information at the initial screening for obesity criteria, 
obesity prevention and treatment.

Keywords  Obesity, Pathological eating, Emotional eating, External eating, DEBQ

Plain English summary 

Emotional, external and rigid restrained eating are three eating habits related to obesity. They are associated to 
overeating in response to negative emotions, external food-related cues, and body weight control. Obesity treatment 
necessarily requires the training of medical professionals. The objective of this research is to assess eating styles of 
people living with obesity and to analyse differences comparing with people with normal body mass index (BMI). 
We examined the relationship between eating habits and BMI. A total of 200 participants aged from 31 to 62 years 
old were recruited from hospital and university workers; 110 with obesity and 90 with normal BMI. The Dutch Eating 
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Behaviour Questionnaire was used to assess eating styles (DEBQ). The outcomes of the current study showed that 
people with obesity exhibit a high emotional and external eating. However, they show a slight restraint eating. BMI 
was associated to both emotional and external eating. Negatives emotions lead participants to overeat as a response 
way to cope with, and expose them to obesity. These results are important for the initial screening of obesity criteria. 
For prevention and treatment of obesity, eating styles must be targeted as factors associated to obesity in order to 
cope with negative emotions.

Background
The prevalence of obesity has increased worldwide and 
has reached pandemic proportions in the present cen-
tury [1]. Obesity is associated with the development of 
important non-communicable chronic diseases, involv-
ing cardiovascular diseases, hypertension, type 2 diabetes 
mellitus and hyperlipidemia [2].

More than two billion people worldwide are with over-
weight or obesity, 1.9 billion individuals are considered to 
be overweight and 650 million adults are living with obe-
sity in 2016, representing 39% and 19% respectively, of 
world population [3]. In Algeria, the number of individu-
als with obesity cases is largely increasing, where 16.6% 
men and 28.7% females were affected by obesity in 2014 
[1]. In 2018, based on the WHO STEPwise approach, 
according to the latest national survey on the measure-
ment of risk factors for non-communicable diseases, the 
prevalence of obesity and overweight in Algeria exceeds 
50% of the population [4].

Beside the interaction between genetic predispositions, 
sedentary lifestyle and our living environment [5], eat-
ing habits play a key role in the pathogenesis of obesity. 
Pathological eating habits are related to a substantial pro-
portion of deaths from heart disease, stroke, and type 2 
diabetes [6].

Currently, over the past four decades, eating habits 
changed significantly through a great consumption of 
processed food that are high in energy and with a high 
glycaemic index leading people to overeat [7]. In the 
modern food environment, availability of palatable food, 
high in sugar and fat, surpass the rewarding properties of 
non-processed food [8].

In Algeria, nutritional transition deviate eating habits 
from the traditional Mediterranean diet to modern fast 
food style [9] and towards high consumption of fatty and 
sweet food [10]. The Mediterranean diet has been associ-
ated with a lower risk of obesity and type 2 diabetes mel-
litus [11].

Overeating is the most behavioural trait implicated in 
obesity; emotional, external and restrained eating are 
three maladaptive eating habits that lead to overeating. 
Emotional eating is the tendency to overeat in response 
to arousal states such as anger, fear, and anxiety [12]; it is 
associated to the intake of sweet and energy-dense food 

[13, 14], binge eating [15] and is considered as a risk fac-
tor for obesity [16].

External eating describes eating in response to external 
food-related cues (e.g., sight and smell of food), regardless 
of internal signals of hunger and satiety [17]. It is involved 
in increasing prevalence of obesity and predicted food 
cravings [18, 19]. The availability of high dietary variety 
and palatable food in the modern food environment [20, 
21] can be considered as cues for overeating.

Restrained eating involves the intention to restrict food 
intake in order to control body weight contrary to physi-
ological control, such as hunger and satiety [22]. Food 
restraint is a cognitive causal factor in weight gain [23]. 
However, it was associated with reduced food intake [24]. 
While rigid restraint has been associated with a tendency 
to overeat and poor weight control, flexible restraint pre-
dicts better weight control and reduced overeating [25]. 
The current study aims to elucidate three main objec-
tives. The first one is to assess eating styles of Algerian 
adults as measured by the DEBQ. We conducted the 
study in Algerian population as a contribution to the lit-
erature of previously-published work using the DEBQ in 
others populations. In the current study, we validated the 
DEBQ in Algerian population of participants. The second 
is to identify and analyse differences in eating styles in a 
sample from adults with normal BMI and who have obe-
sity. Finally, the third objective is to examine the relation-
ship between eating styles and BMI. We expected that 
people with obesity would have pathological eating style 
when compared to normal BMI individuals. We hypoth-
esised that pathological eating styles were related to high 
BMI.

Methods
Participants
Two hundred Algerian volunteers (107 women and 93 
men) were recruited to participate in this anonymous 
study of eating styles. The total sample consisted of 110 
with obesity and 90 with normal BMI participants aged 
from 31 to 62 years old. A self-administered question-
naire was conducted in 2021 at the Mustapha Pacha 
University hospital. The participants were recruited 
from hospital and university workers. From the 220 
people invited, 200 responded positively and accepted 
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to participate in the current study. The participants did 
not receive any treatment and were interrogated for any 
eating habits. Exclusion criteria were diabetes, smok-
ing habits, cardiovascular diseases and medications 
that could affect feeding behaviour. The study was con-
ducted according to the guidelines of the Declaration 
of Helsinki. All participants provided written informed 
consent.

Measures
Anthropometry
We measured height, body weight, and waist circum-
ference (WC) of the participants using a standardised 
protocol. The BMI was calculated by dividing weight 
in kilograms by the square of the height in metres (kg/
m2). The BMI variable was divided into 2 categories: nor-
mal (18.5–24.9  kg/m2) and high (≥ 30  kg/m2). Body fat 
per cent (BF %) was also calculated for each participant 
according to the formula [26]:

The BMI is widely used to measure obesity in people. 
However, other ways are used as the WC and the BF% 
[27]. BMI cannot assess the BF% [28] and WC is a bet-
ter predictor over BMI at determining BF% in male 
participants [29]. People with a high BMI and high 
proportion of fat-free mass can be wrongly categorised 
with overweight or obesity [30]. In the present study, we 
used the three measures; BMI, WC and BF% to increase 
validity of obesity description. We measured the WC 
and the BF% to evaluate abdominal and total adiposity 
respectively.

Eating styles assessment
The DEBQ was used to assess eating behaviour [12]. The 
DEBQ is one of the most frequently used self-report 
measures to assess three eating styles: emotional eating 
(13 items), external eating (10 items) and restrained eat-
ing (10 items). The DEBQ focuses on eating in response 
to negative emotions. Participants respond to 33 items 
using a scale ranging from never [1] to very often [5]. The 
final score on each scale is the average of the item scores 
on that scale. In the current study, we included a relia-
ble sample size, in reference to eating disorder statistics 
worldwide that estimated the prevalence at 7.8% [31]. We 
also validated the DEBQ in Algerian participants with 
obesity and normal BMI. The French version of DEBQ 
showed a good reliability. The Cronbach’s alpha was 0.9 
for emotional eating, 0.87 for external eating, and 0.83 for 
restrained eating.

BF% =1.2× BMI+ 0.23× age− 10.8× sex

− 5.4 sex(males = 1, females = 0).

Statistical analysis
Statistical analysis was carried out with SPSS, version 25 
(SPSS, Inc., Chicago, IL, USA). Quantitative data such 
as age, BMI and BF% were analysed with the Student 
t-test. Categorical variables, such as eating behaviour 
were compared with Chi-squared test. The results were 
presented as mean and standard deviations. A univari-
ate logistic regression was used to evaluate associations 
between the DEBQ score and BMI. The level of statistical 
significance for the evaluation of the results was p < 0.05.

Results
Participant characteristics are summarised in Table  1 
according to their BMI category and also in the total sam-
ple. The prevalence of women was in the majority repre-
senting 61% (n = 122) in the total sample (63.63% (n = 70) 
with obesity, and 55.77% (n = 52) with normal BMI). 
The prevalence of men represents 39% (n = 78) in the 
total sample (36.36% (n = 40) with obesity, and 42.22% 
(n = 38) with normal BMI). An increase was observed in 
WC, BMI and BF% across the individuals with obesity in 
comparison with normal BMI group which is in favour of 
abdominal and total adiposity.

Regarding the DEBQ results, there were significant dif-
ferences between individuals with obesity and with nor-
mal BMI; the participants with obesity have higher scores 
on the three eating styles compared to normal BMI 
group. However, no statistically significant differences 
were found in the restrained eating subscale.

Using simple linear regression, emotional and external 
eating were associated with higher BMI (Table 2). How-
ever, restraint eating did not show any significant associa-
tion with BMI.

Discussion
Overeating is an uncontrolled eating behaviour which 
is closely associated to obesity. Three styles of eating 
behaviour underlie overeating: emotional, external and 
restrained eating. In this study, we aimed to assess eating 

Table 2  Simple linear regression model to predict associations 
between eating styles and BMI

95% CI; Results are expressed as odds ratio (OR) with a 95% confidence interval 
(95% CI). *P < 0.05

DEBQ factors BMI

OR 95% CI P

Emotional 1.216 0.295–2.137* 0.012

External 1.764 0.098–3.429* 0.039

Restraint 0.186 0.434–0.805 0.539
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styles of Algerian adult individuals by using the DEBQ. 
The main objectives were to compare two groups: the 
first one with normal BMI and WC and normal rate of BF 
%, the second one with obesity, high WC and high BF%. 
We also examined the relationship between eating styles 
and BMI. Findings suggest that there were differences 
between the two groups on all the eating styles: partici-
pants with obesity reported higher score in all DEBQ 
subscales than normal BMI individuals with tendency for 
significant high emotional and external eating, support-
ing previous researches [32, 33]. However, they showed a 
low restraint score; the difference was no significant ver-
sus participants with normal BMI.

Eating in response to emotional factors is acknowledged 
as a high risk factor for developing overweight, obesity, 
diabetes and heart disease [33–35]. In response to the 
negative emotions, participants with obesity and over-
weight show less effective coping skills leading them to eat 
more than normal BMI people [36, 37]. It was suggested 
that 60% or more of individuals with overweight or obe-
sity are emotional eaters [38]. Emotional eaters are less 
aware of their internal hunger and satiety cues, partially 
because emotional eating is related to stress which alters 
awareness to these internal cues [39, 40]. They are likely 
to consume energy-dense food [14] and exhibit difficulties 
with weight loss [41]; decreased emotional eating was sig-
nificantly associated with greater weight loss [42]. How-
ever, emotion regulation difficulties may be implicated in 
weight control following successful weight loss [43, 44]. 
External eating is a relevant style in obesity that predicts 
food cravings [45]. Individuals with obesity or overweight 
were susceptible to environmental cues that contribute 
to overeating [22]; they include high dietary variety [46], 
food availability [18] and food palatability [47].

In the modern food environment, the ready availabil-
ity of high palatable food contributes to hedonic hunger 
[21]. Study revealed an association between an individ-
ual’s hedonic hunger and overeating frequency [48]. It is 
known that eating responds to hedonic requirement in 
addition to hunger signals, hedonic proprieties of food 
influence eating independently to energy status and pal-
atable food can be consumed just for pleasure [49].

In the current study, participants with obesity showed 
high emotional and external eating styles concomitant to 
a low restraint, leading to overeat and weight gain. In a 
previous study including patients with newly diagnosed 
type 2 diabetes, overeating without restraint was associ-
ated with weight gain [50]. Emotional eating tends to co-
occur with external eating. Correlation analysis among 
eating styles and BMI showed positive associations 
between BMI and both emotional and external eating, as 
shown by previous researches [32, 51, 52]. The strongest 

positive association was found for emotional eating. 
However, a restrained style did not correlate significantly 
with BMI, which is consistent with other researches [32, 
53], and contrary to another that included only individu-
als with overweight [52].

These variations of restrained associations with 
BMI change may be explained partly by the fact that 
restraint is not a one-dimensional construct. In effect, 
restraint can be rigid (all-or-nothing approach to limit-
ing types and quantities of food) or flexible (approach 
to limit quantities of certain food) [54]. Rigid and flex-
ible restraint are oppositely associated with obesity and 
together, they may show no association with BMI [53]. 
In another part, in response to external or emotional 
factors, restraint eating can induce disinhibited over-
eating as counter-regulatory response [55].

There are a few limitations in the current study. The 
study only included participants with obesity and nor-
mal BMI. Future study, including more participants 
and more categories of BMI cut off as participants with 
overweight, will shed light on the eating habits in other 
groups. The invited participants were workers at hospi-
tal and two universities which means that these results 
are not completely representative for adults in Algeria. 
Nevertheless, the current study provides, for the first-
time, worthy data on emotional and external eating and 
their association with obesity in participants that are 
workers in hospital or university.

Conclusion
Obviously, eating styles of participants with obesity has 
largely different from normal BMI individuals. These 
eating styles behaviours are characterised by a high 
level of emotional and external eating. The factor most 
strongly associated with BMI was emotional eating, it is 
therefore essential to target the eating styles that under-
lie overeating for treatment and prevention of obesity. 
It may be difficult to change pathological eating styles; 
the challenge is to create long-term lifestyle changes to 
reduce obesity and associated pathologies. Treatment of 
external and emotional eating should focus on the sen-
sitivity to food cues and teaching emotions regulation 
skills to avoid overeating as a response of environmental 
cues and way to cope with negative emotions.
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