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Abstract:

Obesity is recognized as one of the major nutrition related disorders
around the world. Eating behaviours affect caloric intake and are
implicated in the development of obesity. Three types of eating
behaviours (cognitive restraint (CR), emotional eating (EE) and
uncontrolled eating (UE)) have been studied for associations with
obesity in various populations. The aim of the present work was to
investigate the interactions between eating behavior and age and to
determine the influence of gender on this relationship. This study
was conducted on 351 volunteers from Benghazi University students
and staff, eating behaviours were measured using the revised three-
factor eating questionnaire (TFEQ-R18). Anthropometric
measurements for all participants included in this study were
measured and BMI was calculated. The finding of this study showed
that the age was (26.12 * 7.749), BMI (23.99 £ 5.003), Cognitive

Restraint (15.83 £ 3.662), Emotional Eating (6.74 £ 2.028), and Uncontrolled Eating (20.83 * 4.338).
The study found positive relationship between age and cognitive restraint (r = 0.110*%, p = 0.039) and
between age and emotional eating (r = 0.123*, p = 0.021). However, relationships were stronger only in
women, the study also found a positive relationship between BMI and cognitive restraint (r = 0.184**, p
< .01), emotional eating (r = 0.217**, p < .01) and uncontrolled eating (r = 0.260**, p < .01) for the
whole sample. But when we split the population by sex the relationships were significant only in women.
The results of this study show age was associated with cognitive restraint and emotional eating only in
female. BMI was positively correlated with three factor eating score, when the sample divided by sex,

the association were significant only in women.
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Introduction

Obesity is recognized as one of the major
nutrition related disorders around the world.
The prevalence of obesity has increased
dramatically; the number of overweight and
obese people has been evaluated estimated to be
1.35 billion and 573 million respectively by 2030.
Obesity is the leading cause of many chronic

diseases like diabetes, high blood pressure,
hypetlipidemia and chronic heart diseases; it is
also associated with decreased quality of life,
reduced overall life expectancy and increased
cost of health care services (Huang & Hu, 2015).
The significance of diet in controlling and
management of obesity has increased attracted
much consideration from public health
specialists (Q1, 2014).
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The WHO states that the major causes of obesity
are twofold: 1) an increasing prevalence of
inactive lifestyles in combination with 2) a rise in
a diet that contains too much sugar, fat and salt
(WHO, 2000).

The present western environment is particularly
obesogenic with the easy accessibility of high
calorie, palatable food, and the absence of
physical activity (Berthoud & Morrison, 2008). It
is thought that there are several related causes
involved in the development of overweight and
obesity including genetic, metabolic,
environmental, and socio-cultural aspects but
also the individual eating behaviors (Renner et
al.,, 2012).

The epidemic of obesity combined with poor
accomplishment of practical weight reduction
interventions has encouraged the call for further
research to decide feasible treatment alternatives
(Byrne et al., 2006). A deep understanding of the
etiology of weight increase is a clinical necessity
(Llewellyn et al., 2014).

This study aimed to study the eating behaviors
of people in Benghazi, the main two objectives
for this study are:

. to investigate the interactions between
eating behavior and age and to determine the
influence of gender on this relationship;

. to investigate the interactions between
eating behaviour and body mass index BMI and
to determine the influence of gender on this
relationship.

Methodology
Participants

Participants for this study were recruited from
Benghazi  University students and  staff.
Researchers meet the participants and explained
the study objectives for them, after that, the
volunteers who agreed to take part in this study
answered the questionnaire and anthropometric
measurement were taken, a total of 351
participants (274 women and 77 men) were
included in this study.

Anthropometry

Anthropometric measurements for all
participants included in this study were
measured as follows.

Height

Height was measured using a measuring tape.
Participants were asked to stand tall with
shoulder flat against the wall, a flat object (a
book) was used to make firm contact with the
top of the participant s head. A mark under the
object (the book) where its lands was creating,
after that a tape measure was used to determine
the height from the floor to the mark. then the
height was recorded to the nearest 0.1 cm.

Weight

Weight was measured to the nearest 0.1 kg using
a digital scale. Subjects wore light clothing,
removed their shoes and jewelry and were told
to remove anything from their pockets while
being weighed.

Body mass index (BMI)

BMI was calculated as weight in kilograms
divided by the square of height in metres. Table
1 shows the international definitions of
generalized and central obesity.

Eating Behaviours

Eating behaviours were measured using the
Three-Factor Eating Questionnaire R18.

The Three-Factor Eating Questionnaire-R18 is a
shortened version of the original 51-item TFEQ
(Stunkard & Messick, 1985). The questionnaire
measures three different aspects of eating
behaviour: (a) restrained eating (b) uncontrolled
eating and (c¢) emotional eating. The
questionnaire comprises of 18 items that are
measured on a 4-point response scale (definitely
true: 4, mostly true: 3, mostly false: 2, definitely
false: 1) and items scores are summated into
subscale scores: CR, UE and EE. Restraint of
cognitive (the ability of control the intake of
food in order to maintain the weight) by 6 items
Q1; Q9; Q10; Q15; Q16; Q18), Emotional
eating (eating in response to negative feelings) by
3 items (Q2; Q4; Q8) and Uncontrolled eating
(loss control while eating which make it hard to
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stop) by 9 items (Q3; Q5; Q6; Q7; Q11; Q12;
Q13; Q14; Q17) items or questions in each
categories, the highest score in one of these
domain prescribes your behavior when eating.

Statistical Analysis

The Statistical Package for the Social Sciences
(SPSS software version (2023), IBM) was used
for the statistical analysis with significance
accepted if p < 0.05. Factor analysis with
Spearman’s rtho (o) applied to measure the
strength and direction of association between
the age and each of the three factors CR, EE and
UE (see Table 3) and between the BMI and each
of the three factors CR, EE and UE (see Table
4).

6y.d?
am?-1)

In the formula, p the Spearman’s rank
correlation coefficient, di difference between the
two ranks, n number of observations. the Mann-
Whitney U test was used to compare whether
there is a different in the dependent variable
(CR, EE and UE) for two independent groups
(males and females).

Results
Descriptive Statistic

The descriptive statistics for the primary
variables for the overall sample and by sex are
shown in Table 1. Figure 1 shows distribution
the sample by gender 78% was female and 22 %

was male.

Table 1 shows that men have higher mean BMI,
emotional eating and uncontrolled eating than
female, however, there no significant differences
between them.

Table 1. Descriptive Statistics for Primary Variables for Overall Sample (by Gender)

Variables Total Male Female
Mean * SD (n = 351) Mean £ SD (n = 77) Mean £ SD (n=274)
Age 26.12 + 7.749 26.68 + 9.328 25.96 + 7.256
BMI 23.99 + 5.003 24.34 + 4,205 23.9 £ 5.209
Cognitive Restraint 15.83 + 3.662 15.73 £ 4.002 15.85 £ 3.567
Emotional Eating 6.74 + 2.028 6.84 £ 2.090 6.72 £2.013
Uncontrolled Eating 20.83 + 4.338 21.42 + 4767 20.66 + 4.204

Gender

. 22%

78%\/

= Male = Female

Figure 1. Distribution of the Sample
(by Gender)

The BMI Values of Total Sample and by
Gender

The BMI values of total sample and by gender
categorized in the Table 2.

Table 2 observes that most of the participants
53.8% were having normal weight and 85
participants  24.22% were overweight, while
11.4% of the population were obese and 10.5%
participants were underweight.
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Relationships Between Age and Eating
Behaviours

Correlations between age and eating behaviours
have been calculated and categorized for the
overall population and by gender in Table 3.

Table 3 shows that there is a positive relationship
between age and cognitive restraint (r = 0.110%)

and between age and emotional eating

(r= 0.123%*) for the whole sample. But when
exploring the differences between men and
women, table 4.3 shows that in women there is
a positive relationship between age and cognitive
restraint (r= 0.149*%) and a strong positive
relationship between age and emotional eating
(r= 0.190%F), in contrast to men where these
relationships are not seen.

Table 2. The BMI Values of Total Sample and by Gender

BMI Level N (%) Male N(%) Female N (%)
Underweight 37 (10.5%) 4(10.8%) 33(89%)
Normal weight 189 (53.8%) 39(79.4%) 150(20,6%)
Overweight 85 (24.22%) 26(30.6%) 59(69.4%)
Obese 40 (11.4%) 8(20%) 32(80%)
Table 3. Relationships Between Age and Eating Behaviours
Eating Behaviours Age
Total Male Female
Cognitive Restraint (n=351) (n=77) (n=274)
r=0.110* r=0.012 r= 0.149*
p =0.039 p=0.919 p=10.013
Emotional Eating r=0.123* r=-0.097 r=0.190**
p=0.021 p= 0.403 p=0.002
Uncontrolled Eating r=-0.006 r=-0.077 r=0.018
p=0.911 p=0.505 p=0.766

Note. Correlations of primary variables for total sample N= 351, among women N=274, and correlations of primary variables
among men N=77. All significance tests were two-tailed (*p < .05; **p < .01).

Table 4. Relationships Between BMI and Eating Behaviours

Eating Behaviours BMI
Total Male Female
(n=351) (n=77) (n=274)
Cognitive Restraint r= 0.184** r=0.208 r=0.178**
p= 0.001 p=0.070 p=0.003
Emotional Eating r=0.217** r=0.174 r=0.222%*
p= 0.000 p=0.131 p=0.000
Uncontrolled Eating r= 0.260** r=0.068 r=0.298**
p=0.000 p=0.557 p= 0.000

Note. Correlations of primary variables for total sample N= 351, among women N=274, and correlations of primary variables
among men N=77. All significance tests were two-tailed (*p < .05; **p <.01).

Relationships Between BMI and Eating
Behaviours

Correlations  between BMI  and  eating
behaviours have been calculated and categorized
for the overall population and by gender in Table

4. 'This correlation also could be seen on Figures
2-7. Table 4 shows that there is a strong positive
relationship  between BMI and cognitive
restraint  (r=0.184**),  emotional  eating
(r=0.217**) and uncontrolled eating (r=0.260**)
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for the whole sample. Also when exploring the
differences between men and women, Table 4
shows that in women there is a strong positive
relationship  between BMI and cognitive
restraint  (r=0.178*%*),  emotional  eating
(1=0.222**) and uncontrolled eating (0.298**),
in contrast to men where there is no relationship.

Relationship between age and cognitive restraint ‘
301 ~ Female r=0.149"
- . — Male r=0.012

0 20 40 60 80
age

Figure 2. Relationship Between Age and
Cognitive Restraint

Relationship between age and uncontrolled eating
401 ~— Female r=0.018
: —— Male r=-0.077

g

uncontrolled eating
-
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o

Figure 3. Relationship Between Age and
Uncontrolled Eating

Relationship between age and emotional eating
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Figure 4. Relationship Between Age and
Emotional Eating

Relationship between BMI and cognitive restraint
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Figure 5. Relationship Between BMI and
Cognitive Restraint
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Figure 6. Relationship Between BMI and
Emotional Eating
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Relationship between BMI and uncontrolled eating
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Figure 7. Relationship Between BMI and
Cognitive Restraint

Relationships Between BMI and Eating
Behaviours Splitting the Population by
Their BMI

Table 5 shows that there is a strong positive
relationship  between BMI and cognitive
restraint in normal weight group (r=0.222**) and
overweight group (r=0.233%*), in contrast to
underweight or obese sample where there is no
relationship. In addition, there is a strong
positive  relationship  between BMI and
uncontrolled eating in underweight group and
(r=0.389%) and in normal weight group
(r=0.223**) while there are no relationships in
other groups.

Table 5. Relationships Between BMI and Eating Behaviours Splitting the Population

by Their BMI
Eating Behaviours BMI
Under Weight Normal Weight Over Weight Obese (n=40)
(n=37) (n=189) (n=85)

Cognitive Restraint -0.044 0.222%* 0.233* -0.115
0.795 0.002 0.037 0.479
Emotional Eating 0.176 0.141 - 0.063 0.138
0.297 0.053 0.576 0.397
Uncontrolled Eating 0.389* 0.223%* -0.026 -0.165
0.017 0.002 0.816 0.308

Note. Correlations of primary variables for underweight N=37, normal weight N=189, over weight N=85 and obese group
N=40. All significance tests were two-tailed (*p <.05; **p < .01).

Discussion

The main objectives of this study was to study
the eating behaviours of people in Benghazi and
also to examine the relationships between eating
behaviours, age and BMI and examine the
influence of sex, on these relationships. The
TFEQ-R18, were used to study 351 individuals.
The data was analysed for the total population as
well as split by sex. The Statistical Package for
the Social Sciences (SPSS software version
(2023), IBM) was used for the statistical analysis
with significance accepted if p < 0.05. The main
findings are as follows.

Age, BMI, TFEQ-R18 Subscales

Results of this study showed that mean scores
for BMI and the three subscales of the TFEQ-
R18 were consistent with values previously

reported (see Table 1) (Zavattari et al., 2011).
Although the results show that men had higher
mean score than women in BMI and
uncontrolled eating, there were no significant
differences between mean scores for BMI, eating
behaviours when the group split by sex. This
agreed with previous studies which showed
approximately equal mean scores  for
uncontrolled eating (Cappelleri et al.,, 2009;
Lluch et al., 2000). However, El-mani et al.
(2021) found significant gender effects on the
results in all three factors of TFEQ with
generally higher mean scores in females than in
males.

In addition, other studies proposed that women
showed more emotional eating than men (Van
Strien et al, 2005). Other studies reported
significant differences between genders with
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females scoring higher on the emotional eating
and cognitive restraint scales (Cappelleri et al.,
2009; Lluch et al., 2000; Karlsson et al., 2000).
Higher restraint scores in women may be related
to a tendency for dieting (De Lauzon et al.,
2004).

Interaction of Age with Eating Behaviours

Regarding the interaction between age and
eating behaviors, this study found that cognitive
restraint and emotional eating were associated
with age, a strong positive relationships were
found between age and cognitive restraint and
emotional eating, in contrast with earlier studies
Hill et al. (1991), Basdevant et al. (1993), Pelchat
(1997) found negative relationships between age
and eating behaviours. In addition, Abdella et al.
(2019) found a negative relationship between age
and eating behavior, which is may due to the
population included in this study younger than
previous study. When the group were analyzed
split by sex the relationships between age and
cognitive restraint and emotional eating were
strong only in women not in men.

Interactions
Behaviors

Between BMI and Eating

The data also illustrated that BMI was associated
with high eating behaviours (CR, EE, UE),
which is similar to other study like with positive
Janelle K.C. and Barr S.I. (1995) and Tuschl et
al. (1990). Although there are studies that found
a negative relationship between BMI and eating
behaviours Williamson et al. (1995), Siegel et al.
(2000) and Foster et al. (1998). other study
denies the existence of a significant correlation
between BMI and eating behaviours (Drapeau et
al., 2003; Lawson et al., 1995; Provencher et al.,
2003, Lindroos et al., 1997; Ali et al., 2021).
Similar to relationships between age and eating
behaviours. Likewise, uncontrolled eating is
strongly connected with obese status (Verzijl et
al, 2018; Rohrer et al., 2009). When the group
were analysed split by sex the relationships
between BMI and eating behaviours were strong
only in women not in men.

When the group were divided according to their

relationship  between BMI and cognitive
restraint in normal weight group and overweight
group were found. confirming previous results
by Johnson et al who proposed that high
cognitive restraint in normal weight individuals
increases the risk of overeating tendencies when
restraint is relaxed, thus leading to further
increases in BMI (Johnson et al., 2012). In
addition, there is a strong positive relationship
between BMI and uncontrolled eating in
underweight group and in normal weight group
while there are no relationships in other groups.
Splitting the group into four groups make each
group has a small number which may be the
cause that made the relationships is not
significant.

Conclusion

In conclusion, the findings of this study show a
strong positive association between age and
eating behaviours and between BMI and eating
behaviours, when the sample divided by sex, the
association were significant only in female. Since
it is the first time to conduct a study in eating
behaviours in Benghazi, Libya, the sample was
351 persons from university, more studies on
eating behaviours, age, sex, BMI and other
behaviours related to food intakes and body
weight are needed to be conducted in Libya to
confirm our findings
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