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Abstract

Aim: Emerging evidence highlights the impact of stressful conditions on eating behaviours, particularly the consumption
of foods high in salt, sugar and fat. The impact of the Coronavirus disease-19 (COVID-19) pandemic on food addiction is
still un-estimated. This study aimed to examine the prevalence of food addiction among the Jordanian population during
the quarantine.

Materials and methods: A Cross-sectional study has been conducted between the 27t of April and the 4% of June of
2020. An online survey of Yale food addiction scale version.2.0 (YFAS 2.0) was distributed. A convenience sample was
collected through social media sites. Differences in socio-demographic characteristics were analysed using t-test and chi-
square tests. Food addiction was classified based on the scoring scale. Determinants of food addition were predicted by
using multivariate logistic regression.

Results: The results revealed that the prevalence of food addiction was 21.5% among adults. Among food addiction
participants, 76.4% were diagnosed as severely food addicted. More than 50% of the participants reported high
consumption of foods rich in sugar, salt, and fat (48.2%, 51.8%, and 52.5%, respectively). Overweight and obese young
adults were more likely to have food addiction compared to normal weight. The multinominal logistic regression model
revealed that there was no determinants of food addiction among adults.

Conclusion: During the first months of the quarantine, the prevalence of food addiction was higher among obese and
overweight adults compared to normal-weight adults.

Keywords: food addiction, obesity, quarantine, COVID-19; food craving; chi-square test; insulin; leptin; ghrelin;
homeostasis; etiology

multidimensional concept, including emotional, cognitive and
physiological processes [43]. The concept of Food Addiction (FA) can
be presented as the phase where foods, mainly rich in sugar, salt and fat
are potentially addictive, and that specific forms of overeating may be

1. Introduction

Coronavirus (COVID-19) is a severe respiratory syndrome caused by
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) [31]. It

spread rapidly and cases increased worldwide [46]. The World Health
Organization (WHO) declared COVID-19 as a pandemic in March 2020.
On the 17t of March, Jordan declared the national defence law, where a
complete lockdown was launched with strict rules on citizens’ mobility,
to mitigate the spread of the virus [27]. The lockdown and quarantine, due
to COVID-19, affected people’s behaviors, economics [38], social and
general health status [6]. Staying at home with limitations of outdoor
activities, and less mobility, caused an increase in boredom and stress
[31]. Consequently, all these stressful events are well known to affect
eating patterns, and people’s choices of food [21].

Additional stress can encourage people to overeat, especially craving
specific comfort and palatable foods [37]. This intense desire to consume
specific foods was previously described as a food craving, which is a
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viewed as addictive behaviour [36]. It is now used to explain the etiology
and maintenance of some forms of obesity [29]. The Yale food addiction
scale 2" version (YFAS 2.0) is used to examine FA, it is a diagnostic
self-report questionnaire of addiction eating behaviour [1].

To the best of the authors’ knowledge, the effect of COVID-19 on FA
has not been studied before. Quarantine may have affected the eating
behaviours of Jordanians. Thus, this study aimed to examine the FA
prevalence among adults in Jordan during the first few weeks of the
quarantine.

2. Materials and methods
2.1 Study Design
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A cross-sectional study was conducted among Jordanian adults -aged
more than 18 years. Data were collected from the 27™ of April until the
4™ of June 2020 by using an online questionnaire. The respondents were
chosen using convenience sampling (non-probability sampling method)
due to the lack of a population sampling system [10]. The online
questionnaire opened from April to the end of June 2020. A consent form
was included on the first page and ‘agree and continue’ choice could be
selected for those who agreed to participate in the survey.

The guidelines for strengthening the Reporting of Observational Studies
in Epidemiology (STROBE-nut) were used to write this article [51].

2.2 Study Tool

In the current study, the questionnaire included two parts; the first part
included socio-demographic. The second part included YFAS 2.0, which
is an instrument that assesses addictive-like eating behaviours using the
criteria for substance use [28, 30]. Valid and reliable Arabic version copy
was published in previous work in Jordan [16].

The scale is composed of a 35 item self-reported questionnaire that
applies eleven Diagnostic and Statistical Manual of Mental Disorders, 4™
edition (DSM-1V) criteria [36,42]. The scale gives two scoring options,
the YFAS symptoms count [34,41], which indicates the number of
dependence symptoms that have been met and the dichotomous version
[31,50]. The measures of items are scored using a scale count ranging
from never (0) to every day (7) indicating the number of dependence
symptoms [28]. The participants with FA are diagnosed when having at
least three symptoms with clinically significant impairment or distress
[26,45]. The scale finally will subdivide the participants into four groups
according to the severity of FA: mild, moderate, severe-FA and non-FA
[34,41].

2.3 Participants

Participants were asked to complete the questionnaire and answer the
questions related to their eating behaviours during the quarantine period
from the beginning of the lockdown in Jordan.

The inclusion criteria of this study were: (1) adults aged > 18 years old;
(2) currently living in Amman (capital city of Jordan) during the
lockdown due to the COVID -19 pandemic. Submitted responses that did
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not match the inclusion criteria were excluded. The study was approved
by the Institutional Review Board and the ethical committee of Petra
University, Amman, Jordan (Grant number: 2Q/3/2020).

2.4 Statistical Analysis

Descriptive statistics, including frequencies, percentages, and cross-
tabulation were collated to find the relationship between FA and socio-
demographic characteristics of the participants. FA was classified as mild,
moderate, severe based on the scale scoring [41] for the participants who
have FA during the study time. The rest of the analysis was performed on
the FA participants. Cross-tabulation was used to assess the relationship
between the symptoms of FA and the FA categories. Multinominal
logistic regression was used to predict the socio-demographic
characteristics that could be determinants for FA among adults in this
study. The significant level (p-value) in this study is < 0.05. The data were
analysed using IBM SPSS Statistics for Windows, Version 26.0 (IBM
Corp., Armonk, NY, USA). BMI was measured using self-reported
weight and height and calculated by dividing weight in kilogram by height
in meters squared [8].

3. Results
3.1 Participants Characteristics

The total number of 718 participants has completed the survey, only 652
met the inclusion criteria. The majority of the participants were women
(94.2%), mean age was (30+7.7), and more than a quarter of the
respondents were between 18-28 years old (46.62%). Moreover, the
anthropometric results indicated that more than the half of participants
were overweight or obese (59.6%), mean body mass index (BMI) was
(26.9+5.5). Nearly half of participants consumed more foods that are rich
in sugar, salt and fat occasionally (48.2%, 51.8%, 52.5%), respectively.

3.2 Prevalence of FA categories among the study
participants

From the total sample, 21.5% (n=140) met the clinical threshold for FA.
Based on YFAS scale score analysis, the FA is classified into three
categories: mild, moderate and severe. Within the FA categories, the
participants were distributed to 10%, 3.6% and 76.4% as mild-FA,
moderate-FA and severe-FA as shown in Table 1.

Independent variables N (%) Non-FA FA P-Value
n=512 n=140
n(%) n (%)
Age (years) 18-28 304 (46.6) 254 (49.6) 50 (35.7)
29-39 278 (42.6) 199 (38.9) 79 (56.4) 0.001
40-50 58 (9) 47 (9.2) 11 (7.9)
51-60 12 (1.8) 12 (2.3) 0(0)
Gender Women 614 (94.2) 481 (93.9) 133 (95)
Men 38(5.8) 31(6.1) 7(5) 0.64
BMI (kg/m?) Underweight 13(2) 12 (2.3) 1(0.7) <0.001
Normal weight 250 (38.3) 228 (44.5) 22 (15.7)
Overweight 239 (36.7) 176 (34.4) 63 (45)
Obese 150 (23) 96 (18.8) 54 (38.6)
Salary (JOD) Less than 300 67 (10.3) 50 (9.8) 17 (12.1) 0.79
Between 300-500 154 (23.6) 119 (23.2) 35 (25.0)
Between 500-700 207 (31.7) 164 (32.0) 43 (30.7)
more than 1000 224 (34.4) 179 (35.0) 45 (32.2)
Education level High school or less 91 (14) 67 (13.1) 24 (17.1) 0.34
Bachelors or diploma | 496 (76.1) 396 (77.3) 100 (71.4)
Higher education 65 (9.9) 49 (9.6) 16 (11.4)
Smoker Yes 87 (13.3) 63 (12.3) 24 (17.1) 0.14
No 565 (86.7) 449 (87.7) 116 (82.9)
Frequency of consuming foods high in sugar | Don’t consume them | 12 (1.8) 9(1.8) 3(2.1) <0.001
Rarely 108 (16.6) 101 (19.7) 7(5.0)
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Occasionally 314 (48.2) 259 (50.6) 55 (39.3)
Daily 218 (33.4) 143 (27.9) 75 (53.6)
Frequency of consuming foods high in salt Don’t consume them | 36 (5.52) 29 (5.7) 7 (5.0 <0.001
Rarely 141 (21.63) 127 (24.8) 14 (10)
Occasionally 338 (51.84) 263 (51.4) 75 (53.6)
Daily 137 (21.01) 93 (18.2) 44 (31.4)
Frequency of consuming foods high in fat Don’t consume them | 44 (6.7) 40 (7.8) 4(2.9) <0.001
Rarely 215 (33) 188 (36.7) 27 (19.3)
Occasionally 342 (52.5) 257 (50.2) 85 (60.7)
Daily 51 (7.8) 27 (5.3) 24 (17.1)
P-value <0.05. BMI, body mass index; JOD, Jordanian Dinar; FA, food addiction; Non-FA, non-food addiction

Table 1. Socio-demographic characteristics of participants according to the food addiction groups (FA and Non-FA), n=652

3.3 Relationship between FA groups and the socio-
demographic characteristics of the study population

As shown in Table 2, The relation between age, BMI, frequency of eating
foods rich in (salt, sugar and fat) and FA variables were
significant, X? (1, N = 642) = 16.002, p= 0.001, = 47.434, p= 0.001, =
20.539, p= 0.001, = 39.016, p= 0.001, = 36.253, p= 0.001, respectively.
Adults who are 29-39 years old, overweight, eating foods high in sugar
daily and occasionally eating foods high in salt and fat were more likely
to be food addicted than others.

3.4 Relationship between FA categories (mild, moderate
and severe) and the socio-demographic characteristics of
the study population

As shown in Table 2, a chi-square test of independence was performed
to examine the relationship between socio-demographic and eating
lifestyle and the FA categories. The relation between frequency of
consuming foods rich in sugar and FA categories was
significant, X? (1, N = 642) = 19.28, p= 0.004.

Independent variables Mild-FA Moderate-FA Severe-FA P-Value
n=14 n=19 n=107
n (%) n (%) n (%)

Age (years) 18-28 4(8) 6 (12) 40 (80) 0.49
29-39 8 (10.1) 10 (12.7) 61 (77.2)
40-50 2 (18.2) 3(27.3) 6 (54.5)
51-60 0 (0) 0 (0) 0(0)

Gender Women 14 (10.5) 17 (12.8) 102 (76.7) 0.37
Men 0(0) 2 (28.6) 5(71.4)

BMI (kg/m?) Underweight 0 (0) 1 (100) 0 (0) 0.19
Normal weight 4(18.2) 3 (13.6) 15 (68.2)
Overweight 5(7.9) 9(14.3) 49 (77.8)
Obese 5(9.3) 6 (11.1) 43 (79.6)

Salary (JOD) Less than 300 2 (11.8) 3(17.6) 12 (70.6) 0.98
Between 300-500 3(8.6) 6 (17.1) 26 (74.3)
Between 500-700 4(9.3) 5 (11.6) 34 (79.1)
more than 1000 5(11.1) 5(11.1) 35 (77.8)

Education level High school or less 4(16.7) 2(8.3) 18 (75) 0.64
Bachelors or diploma 8 (8) 14 (14) 78 (78)
Higher education 2 (12.5) 3(18.7) 11 (68.8)

Smoker Yes 4 (16.7) 4 (16.7) 16 (66.7) 0.39
No 10 (8.6) 15 (13) 91 (78.4)

P-value <0.05.BMI, body mass index; JOD, Jordanian Dinar; FA: food addiction; Non-FA: non-food addiction.

Table 2. Socio-demographic characteristics of participants according to the food addiction categories, n=140

Adults who eat foods high in sugar are more likely to be severely food
addicted than others.

In Table 3 the multinomial logistic regression results present a significant

prediction between moderate-FA and consumption of frequency of
consuming foods high in sugar (B=-0.993, s.e.=.379, p 0.014) and these
results are consistent with the chi-square test.

Variables Mild-FA Moderate-FA

B Exp(B) — (95% ClI) B Exp(B) — (95% CI)
BMI -0.40 0.67 (0.29 - 1.52) -0.61 0.54 (.26 - 1.13)
Gender -17.41 2.74 (2.74 - 2.74) 2.00 7.10 (0.80 - 63.51)
Salary (JOD) -0.08 0.93 (0.48 - 1.81) -0.50 0.61 (0.33-1.13)
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Education -0.29 0.75 (0.23 - 2.44) 0.70 2.00 (0.63 - 6.04)
Smoker -0.96 0.38 (0.10 - 1.54) -0.36 0.70 (0.17 - 2.92)
Frequency of consuming | -0.81 0.44 (0.20 - 1.01) -0.93 0.40 (0.19 - 0.83)

foods high in sugar

Frequency of eating salty | -0.33 0.72 (0.33- 1.60) -0.29 0.80 (0.37 - 1.52)

foods

Frequency of eating high fat | -0.66 0.52 (0.21 - 1.27) -0.41 0.66 (0.29 - 1.52)

food

The reference category is: Sever-FA. P-value <0.05. BMI, body mass index; JOD, Jordanian Dinar; FA, food addiction; Non-FA, non-
food addiction

Table 3. Multivariate logistic regression of the Socio-demographic characteristics and FA categories, n=140

3.5 The relationship between FA symptom scores and
frequency of symptoms among food addicted
participants.

The mean symptoms score for the whole sample was 2.95+ 3.50, and
7.95+ 2.85 for the FA group, Table 4. Illustrates the percentages of
individuals with different levels of FA that reported each of the eleven
symptoms. The most frequent symptoms reported in the whole sample
were “Important social, occupational, or recreational activities given up
or reduced” (36.5%), and “Characteristic withdrawal symptoms;

substance is taken to relieve withdrawal” (34.7%). Among individuals
who have severe FA the main symptoms reported were, “Characteristic
withdrawal symptoms; substance taken to relieve withdrawal” (82.1%),
followed by “Persistent desire or repeated unsuccessful attempts at
quitting symptom” (84.4%). Meanwhile, the less frequent symptom in
both the whole sample and in the group, who met the FA criteria was “Use
continues despite knowledge of adverse consequences (e.g., failure to
fulfil role obligation, use when physically hazardous” 16.7%, 60%,
respectively.

Symptoms Mild-FA Moderate-FA Severe-FA P-Value
n=14 n=19 n=107
n (%) n (%) n (%)
Substance taken in larger amount and for longer | 7 (6.7) 6 (5.7) 92 (87.6) <0.001
period than intended
Persistent desire or repeated unsuccessful | 7 (5.7) 12 (9.8) 103 (84.4) <0.001
attempts at quitting
Much time/activity to obtain, use, recover 2(2) 11 (11) 87 (87) <0.001
Important social, occupational, or recreational | 3 (2.7) 9(8.1) 99 (89.2) <0.001
activities given up or reduced
Use continues despite knowledge of adverse | 1 (1.2) 4(4.8) 79 (94) <0.001
consequences (e.g., failure to fulfil role
obligation, use when physically hazardous
Tolerance (marked increase in amount; marked | 0 (0) 6 (6.5) 87 (93.5) <0.001
decrease in effect)
Characteristic withdrawal symptoms; substance | 7 (5.7) 15 (12.2) 101 (82.1) <0.001
taken to relieve withdrawal
Continued use despite social or interpersonal | 1 (1.1) 5 (5.5) 85 (93.4) <0.001
problems
Failure to fulfil major role obligation (e.g., work, | 1(1.2) 3(3.5) 81 (95.3) <0.001
school, home)
Use in physically hazardous situations 3(3.2) 5 (5.4) 85 (91.4) <0.001
Craving, or a strong desire or urge to use 2(1.9) 10 (9.4) 94 (88.7) <0.001
Data are presented as numbers (percentages). P-value <0.05

Table 4. Food addiction symptom scores and frequency of symptoms in participants with Food addiction, n=140.

Discussion

Many studies have been published recently on eating behaviours during
the COVID-19 quarantine [12,20,21]. To our knowledge, no studies are
available on the prevalence of FA during the COVID-19 pandemic
quarantine.

The percentage of participants who are food addicted in our study is
considered high compared to other countries [4,5,45]. A previous study
conducted in Jordan concluded that the prevalence of FA (n=4479) was
36.7%, FA was significantly greater among young adults aged 18-34
years, overweight and obese participants [16]. Another study in Egypt
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concluded that the FA prevalence was 15.7% in the studied sample [26].
Furthermore, a cohort study additionally reported that FA among middle
aged US young women was higher among the younger proportion, and
the majority of the population that was diagnosed with FA fell into the
overweight category [9]. Obesity and FA have been the most studied in
the literature; recent meta-analysis studies concluded that the prevalence
of FA was higher in the population that fell in the overweight and obese
persons [36,39].

However, Jordan is considered one of the highest countries in the
prevalence of obesity and overweight, consisting of 69.6% of the whole
population who are overweight [52]. Most of the women with FA in our
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sample were overweight or obese, and this was also evidenced in previous
studies [7,17,18,19,24]. Results from the same studies showed that youth
scored the most for severe FA [45,36]. One possible explanation could be
that respondents from young age groups are more exposed to food cues
and changes in their dietary lifestyle and habits. Furthermore, they may
be at greater risk of emotion-induced eating and exposure to stress factors
[36]. The stress during the quarantine could be related to changing eating
behaviours and emotional eating during the lockdown time. A very recent
study in Saudi Arabia concluded that half of the women in the study
sample have suffered from emotional eating during quarantine, and
increased intake of foods rich in sugar and fat markedly with increased
stress levels [2]. A similar study during quarantine reported an increase
of daily food intake by almost 50% of the respondents and by the variety
of food choices; hence, consuming fewer fruits and vegetables and
consuming dairy, meat and fast foods [12,21].

Stress can disrupt eating behaviour and encourage eating high palatable
foods [14]. Therefore, the activation of the reward circuit; hence the
mesolimbic dopaminergic system secretes dopamine in the ventral
tegmental area (VTA) [16,25]. Insulin, leptin, and ghrelin also play a key
role in the homeostasis of eating behaviors [11,23]. Leptin decreases food
intake and decreases the firing rate of dopamine release through signalling
in the ventral tegmental area (VTA) [15]. Ghrelin, leptin antagonist,
increases food intake and influences the signaling in the VTA [22]. Insulin
increases food intake by increasing the release and firing of dopamine in
the VTA [3,13].

The results of the current study showed that some of the respondents had
consumed palatable foods during the stressful condition of quarantine due
to the COVID-19 pandemic. Some studies were in agreement as they
mentioned that the pandemic changed the consumption patterns [32].
Respondents reported high-stress levels during the COVID-19 pandemic
that led to the increased binge-eating [48]. Stress and emotional eating
have also been studied as there was a strong positive relationship between
increased emotional eating and stress induced by quarantine [47,53].

The mean symptoms score in the whole sample was high compared with
other studies [1,29,49]. Also, higher in FA group, compared to in a
previous Jordanian study [16].

There were many limitations to consider in this study. First, this study
does not compare the presence of FA before and after the pandemic.
Therefore, the results compared with different populations. Second, the
majority of the participants who completed the online survey were
women, this may be explained by higher interest in health topics in
women compared to men. The strengths of this study are that it is the first
study globally and in Jordan discussing the FA status during the
quarantine, and the use of a strong scale to measure FA among the
participants. More longitudinal studies are required in the future.

4. Conclusion

In summary, the prevalence of FA and the mean symptoms score were
high in the FA group compared to other previous studies. Younger aged
adults and overweight respondents were more likely to have FA.
Intervention studies are required to manage eating behaviours among
adults during times of increased stress. This study recommends the need
for more longitudinal studies on FA to coincide with the increasing
quarantine duration in Jordan and other countries. Moreover, awareness
training and programs are recommended to increase the responsiveness
toward eating and stress management and its short and long term health
effects among adults.
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