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Background: Several scholars hypothesize that one of the most negative impacts of the

coronavirus disease 2019 (COVID-19) crisis would concern the increase of prevalence

and severity of both substances and behavioral addiction. Despite the general concerns

about the increase of prevalence and severity of addictions related to the COVID-19

emergency, few data are still available. Thus, the main aim of this study was to investigate

the association between COVID-19 related distress and: (i) alcohol problems, (ii) social

media addiction (SMA) symptoms, (iii) food addiction (FA) symptoms.

Methods: A national online-survey was carried out during the Italian lockdown (i.e.,

9 March 2020–4 May 2020). In the current study, 1,519 participants (365 men and

1,154 women, mean age: 28.49 ± 10.89 years) were included. The survey included

socio-demographic related items (e.g., age, sex, residential regions, education level, civil

status, tobacco use, etc.), as well as ad-hoc developed questions aimed to investigate

COVID-19 related variables (e.g., isolation/quarantine, personal diagnosis to COVID-19,

friends or relatives with COVID-19 diagnosis, etc.). Participants also completed the

following self-report measures in order to investigate: the psychological impact of

COVID-19, alcohol problems, SMA symptoms, FA symptoms, and impulsivity.

Results: The psychological impact of COVID-19 was independently associated with

alcohol problems (β = 0.058, p = 0.043), SMA symptoms (β = 0.259, p < 0.001), and

FA symptoms (β = 0.150, p < 0.001).

Conclusion: Taken together, our results seem to confirm the general concerns about

the negative impacts of the COVID-19 emergency on addictive behaviors, suggesting

that this issue should be carefully monitored.

Keywords: COVID-19 related distress, problematic alcohol use, social media addiction, food addiction, impulsivity,
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INTRODUCTION

The coronavirus disease 2019 (COVID-19) outbreak is a global
health crisis currently (i.e., 05th November 2020) involving
190 nations with more than 48,450,000 confirmed cases and
over 1,220,000 deaths around the world (1). This emergency is
radically affecting our everyday life with serious consequences
from the economic, health and psychosocial perspectives. The
sudden development of the epidemic makes it necessary for
timely research data to inform clinicians’ interventions and
policy-makers’ decisional processes.

The adverse impacts of the COVID-19 outbreak on mental
health concern are not only relevant to frontline staff working
in a high-stress environment (2, 3) but also to millions of
people forced into isolation (4, 5). A recent meta-analysis on
33,062 healthcare workers reported a prevalence of 22.8% for
depression, 23.2% for anxiety symptoms and 38.9% for insomnia
during the COVID-19 outbreak (6). Similarly, in response to the
problems posed by the pandemic, the lockdown public health
strategy, reducing access to family, friends, and other social
support systems, produced a general worsening of psychosocial
well-being (7–11).

Scholars hypothesize that one of the most negative impacts
of the COVID-19 emergency is concerned with the increased
of prevalence and severity of both substance and behavioral
addictions (11–15). It is well-known that individuals who are
isolated and stressed, as well as much of the population during
the COVID-19 emergency, frequently turn to substances or
rewarded behaviors/actions (e.g., online gaming) to cope with
their negative feelings (11, 12). It has been proposed (11, 16)
that staying indoors for long periods may increase the risk of
compulsive overeating consumption of high calorie food (i.e.,
foods with high sugar and/or fat), a specific clinical condition
known as Food Addiction [FA; (17–20)]. Although not formally
recognized in the last edition of the Diagnostic and Statistical
Manual of Mental Disorders [DSM-5; (21)], several studies
have shown strong biological (i.e., altered dopamine expression)
and behavioral overlaps (e.g., compulsive overeating in stressful
situations) between drug use and uncontrolled consumption of
hyper-palatable foods (17, 18, 22).

Despite the general concerns about the increase of prevalence
and severity of addictions related to the COVID-19 emergency,
few data are yet available (14). For example, a prospective
cohort study of 1,442 health profession students showed that
internet addiction severity was associated with outbreak-related
psychological distress and symptoms of acute stress reaction
(23). Empirical data aimed at providing the greatest amount
of information to cope with emergency situations triggered by
phenomena, such as the COVID-19 pandemic are needed. A
main aim of these kind of studies (e.g., large surveys at national
level or longitudinal research designs) consists of shedding light
on these phenomena in order to provide useful public health
information that might be taken into account by policy-makers
and health professionals when such emergency situations occur.
On the one hand, clinicians need such information to tailor
applied interventions. On the other hand, policy-makers have
to take into account such information to support and stimulate

clinical interventions, as well as to develop efficient policies
aimed at addressing issues of public health.

The main aim of this study was to investigate the association
between COVID-19 related stress and the severity of some
addictions during the Italian lockdown (9 March 2020–4 May
2020), one of the first countries most affected by the pandemic.
We focused on three specific types of addiction that do not
entail the intake of substances considered illegal in the nation
of interest for the study, because such addictions could be
affected by restrictions due to lockdown (e.g., inability to
leave the house for no proven reasons). More specifically, we
focused on kinds of reinforcing stimuli easily available at home
during the lockdown: alcohol, social media and food. In line
with some reports (11–15), we hypothesized that COVID-19
related distress would be positively and independently associated
with: (i) alcohol problems, (ii) social media addiction (SMA)
symptoms, (iii) FA symptoms (when controlling for potential
confounding variables that have been traditionally associated
with addictions).

MATERIALS AND METHODS

Participants
Data here reported were part of a wider project designed
to investigate the psychopathological impacts of the COVID-
19. Participants completed an anonymous online survey, after
reading and signed a written informed consent. The survey
link, preceded by a brief description of the study aim (i.e.,
understanding the impact of the COVID-19 pandemic on
mental health) was shared through social media (e.g., Facebook,
WhatsApp, LinkedIn, Instagram), mailing lists, and personal
contacts, from 30th March to 4th May 2020 (i.e., “phase one” of
the pandemic emergency in Italy where the exponential curve
was growing). Participants could complete the survey directly
from their smartphone, tablet, or computer.

All Italian regions have been involved in the study. All
participants voluntarily took the survey (i.e., they did not
receive payment or compensation). This research was approved
by the ethics committee of the European University of Rome
(Prot. N.004/20) in line with the Helsinki declaration standards.
Inclusion criteria were: (i) being resident in Italy during the
lockdown, (ii) age ≥ 18 years, (iii) correct response to an item
of attentional quality check (i.e., responding to this question
“completely agree” or skip the question). The exclusion criteria
were: (i) the inability to understand written Italian, and (ii)
the refusal to provide written consent. The online survey was
completed by 1,765 participants: 35 were excluded because they
were not Italian resident, and 211 were excluded because they
failed to respond to the attentional quality check item. The
final sample consisted in 1,519 participants (365 men and 1,154
women, mean age: 28.49 ± 10.89 years; range 18–74). We
performed a priori power analysis through G∗Power 3.1 software
(24). It indicated that, given a probability level of 0.05, a sample
size of 1,100 was required to provide a satisfactory statistical
power (1– β = 95%) to also identify a potential small effect size
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(f 2 = 0.02) in a two-sided test with 7 tested predictors and 17
total number of predictors.

Materials
The survey included socio-demographic items (e.g., age, sex,
residential region, education level, etc.), as well as ad-hoc
developed questions aimed at investigating COVID-19 related
variables (e.g., isolation/quarantine, personal diagnosis to
COVID-19, friends or relatives with COVID-19 diagnosis, etc.).
Participants were also instructed (25) to measure and accurately
report their current height and weight to calculate body mass
index (BMI). Based on data provided by Italian Ministry of
Health (26), we assessed the number of COVID-19 infected
people in the region of interest. In particular, we recorded the
number of infected referred to the day before the compilation
of the survey, in the specific regions where the participant lived
during the lockdown. Every day at 06.00 p.m., the newscast
informed the population of the number of infected people. We
consider these data to estimate the psychological pressure related
to the number of infected in the region of interest. There was
a wide difference concerning the number of infected across the
regions, thus this index provided a measure to estimate people’s
perceived pressure due to the spread of the COVID-19’s infection.
Participants also completed the following self-report measures
to investigate: COVID-19 related distress, alcohol problems,
SMA symptoms, FA symptoms and impulsivity. All variables
considered in the study are reported in Table 1.

COVID-19 related distress was assessed with the 22-items of
the Impact of Event Scale-Revised [IES-R; (27)], a widely-used
measure investigating the current subjective distress in response
to a specific traumatic event. Items scored on a 5-point Likert
scale (from 0 = “not at all” to 4 = “extremely”) and assessed
the major symptom of post-traumatic stress disorder (PTSD):
intrusion, avoidance, and hyper-arousal. The total score ranges
from 0 to 88 with higher scores indicating more severe post-
traumatic stress symptoms. The instructions of IES-R scale have
been specifically tailored for the COVID-19 context (i.e., “phase
one” of COVID-19 pandemic, which is considered the traumatic
event object of the study). Higher scores indicated more severe
stress-related symptoms. We used the Italian adaptation of the
IES-R (28), and the Cronbach’s α was 0.88. Although there is no
specific cut-off score, while scores higher than 23 are considered
clinically concerning (29), a total score of 33 represents the best
cut-off for a probable diagnosis of PTSD (30).

Alcohol problems were investigated with the CAGE
questionnaire, a screening tool composed of 4 dichotomous
(1= yes; 0= no) items (31). Total score ranges from 0 to 4
with a higher score reflecting more severe problematic patterns
of alcohol use. A cut-off of ≥ 2 is widely used (32) to screen
problematic alcohol use (PAU). We used the Italian adaptation
of the CAGE (33), and the Cronbach’s α was 0.52.

Addiction-like symptoms in relation to excessive and
compulsive social media use was assessed through the six-item of
the Bergen Social Media Addiction Scale [BSMAS; (34)]. BSMAS
items (rated on a 5-point Likert scale, 1 = very rarely to 5=
very often) investigate core addiction elements (i.e., salience,
mood modification, tolerance, withdrawal, conflict, and relapse)

TABLE 1 | Descriptive statistics for the sample (N = 1519).

Variables

Women–N (%) 1,154 (76.0)

Age–M ± SD 28.49 ± 10.89

North Italy–N (%) 521 (34.3)

Central Italy–N (%) 639 (42.1)

South Italy–N (%) 359 (23.6)

Self-reported BMI–M ± SD 23.28 ± 4.17

Married or living with partner–N (%) 366 (24.1)

School attainment > 13 years–N (%) 699 (46.0)

N COVID19-infected people per region–M ± SD 10,776.77 ± 15,870.47

Personal status during lockdown†

Isolation–N (%) 1,171 (77.1)

Quarantine–N (%) 235 (15.5)

Working during lockdown–N (%) 113 (7.4)

Smart-working–N (%) 577 (38.0)

N of cohabitants during lockdown phase one–M ± SD 2.43 ± 1.39

Diagnosis of COVID-19–N (%) 10 (0.7)

Friends or relatives with COVID-19 diagnosis–N (%) 209 (13.8)

Smokers–N (%) 438 (28.8)

Illegal drugs use during lockdown phase one–N (%) 64 (4.2)

IES-R total score–M ± SD 26.63 ± 13.56

IES-R ≥ 24–N (%) 827 (54.4)

IES-R ≥ 33–N (%) 461 (30.3)

CAGE total score–M ± SD 0.31 ± 0.67

CAGE ≥ 2–N (%) 108 (7.1)

BSMAS total score–M ± SD 14.28 ± 4.94

BSMAS ≥ 19–N (%) 311 (20.5)

mYFAS 2.0 total score–M ± SD 1.41 ± 2.17

FA Diagnosis–N (%) 713 (46.9)

I7 impulsiveness total score–M ± SD 6.62 ± 3.86

†
“Phase one,” the phase during which the exponential curve of the contagions is growing.

M, mean; SD, standard deviation; BMI, Body Mass Index; COVID-19, Corona Virus

Disease 19; IES-R, Impact of Event Scale-Revised; CAGE, self-report measure of alcohol

use problems; BSMAS, Bergen Social Media Addiction Scale; mYFAS 2.0, modified Yale

Food Addiction Scale Version 2.0.

related to social media (Facebook, Instagram, etc.) use in the last
12 months (in this study, items were referred to a time period
of the last 2 weeks). Higher BSMAS scores reflect higher SMA
symptoms. A cut-off of ≥ 19 is thought to be the ideal threshold
identifying individuals at risk of problematic social media use
(35). We used the Italian adaptation of the BSMAS (36), and the
Cronbach’s α was 0.79.

FA was assessed with the modified Yale Food Addiction
Scale Version 2.0 [mYFAS 2.0; (37)]. It is composed of 13
items, rated on an 8-point Likert scale (from 0= never to
7= every day) assessing addictive eating behaviors according
to the DSM-5 criteria for substance-related and addictive
disorders (37). The mYFAS 2.0. provides two scoring options:
a symptom count version (scores ranging from 0 to 11)
and a diagnostic version based on the last edition of the
DSM criteria (21). We used the Italian adaptation of the
mYFAS 2.0 (38), and the Cronbach’s α in was 0.89. For
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this study, items were referred to a time period of the last
2 weeks.

Trait-impulsivity was assessed with the 19 dichotomous
(yes/no) items of the impulsiveness subscale of the I7
impulsiveness-venturesomeness-empathy scale (39). We
used the Italian adaptation of the I7 (40, 41), and the Cronbach’s
α was 0.79.

Statistical Analyses
All analyses were performed using the SPSS (18.0) statistical
package (IBM, Armonk, NY, USA). Hierarchical multiple
regression analyses were performed to investigate whether
COVID-19 related variables were significant predictors of
the different addictive symptoms (i.e., CAGE, BSMAS, and
mYFAS total scores), when possible confounding variables were
controlled for. The predictors were entered into the regression
model according to the following blocks: (1) general data (i.e.,
gender, age, BMI, educational level, marital status), (2) possible
competing predictors (i.e., impulsivity, other addictions), and
(3) COVID-19 related variables. We included the following
COVID-19 related variables: personal status during lockdown
(i.e., isolation, quarantine or neither), diagnosis to COVID-
19, friends/relatives with COVID-19 diagnosis, smart working
during the lockdown, numbers of infections per regions, number
of cohabitants during the lockdown, and the IES-R total score.
The enter method was used. The associations were reported as
standardized beta coefficients (β) and their p-values. We also
computed zero-order correlations (see Supplementary Table 1)
considering r= ±0.1 as small, ±0.30 medium, and ±0.50 large
effect sizes (42).

RESULTS

In this sample, during the lockdown, 1,171 (77.1%) of the
participants were in isolation and 235 (15.5%) were in
quarantine. Moreover, 10 participants (0.7%) received COVID-
19 diagnosis and 209 (13.8%) had a relative and/or friend(s) with
COVID-19 diagnosis.

According to the IES-R cut-off scores (29, 30), there were
827 (54.4%) participants who met the criteria for clinical-level of
stress-related problems and 461 (30.3%) whomet the criteria for a
probable diagnosis of PTSD. There were 108 participants (7.1%)
who met the criteria for PAU, 311 (20.5%) who met the criteria
for SMA, and 713 (46.9%) who met the criteria for a diagnosis of
FA. Finally, 64 (4.2%) participants reported use of illegal drugs.
Clinical and socio-demographic characteristics are reported in
Table 1.

COVID-19 Outbreak and Alcohol Problems
The models explained between 0.003 and 0.07% of the variance
(Table 2). In the last block, when controlling for other variables,
the IES-R total score remained independently associated with
CAGE total score (β = 0.058; p = 0.043). Although the model
was significant (F = 7.850; p < 0.001), it did not increase the
variance (R2 Change = 0.005; p = 0.332). In the last block, male
gender (β = 0.090; p = 0.001), being a smoker (β = 0.140; p <

0.001), higher impulsivity (β = 0.133; p < 0.001), and higher FA

symptom (β = 0.062; p = 0.028) were independently associated
with CAGE total score.

COVID-19 Outbreak and SMA Symptoms
The models explained between 14 and 29% of the variance
(Table 3).

The last block, which included COVID-19 related variables,
increased significantly the variance (R2 Change = 0.059; p
< 0.001), and when controlling for other variables, the IES-
R total score (β = 0.259; p < 0.001) was independently
associated with BSMAS total score. A more severe self-reported
COVID-19 related distress was associated with more SMA
symptoms. Personal status during lockdown (i.e., being in
quarantine/isolation) was also independently associated with
BSMAS total score (β = −0.061; p = 0.018). Female gender
(β = 0.055; p = 0.019), age (β = −0.155; p < 0.001), being
unmarried (β = 0.076; p = 0.003), and a smoker (β = −0.073;
p= 0.001), higher impulsivity (β = 0.133; p < 0.001) and higher
FA symptoms (β = 0.173; p < 0.001) were also independently
associated with BSMAS total score in the last block.

COVID-19 Outbreak and FA Symptoms
The models explained between 12 and 22% of the variance
(Table 4).

The last block, which included COVID-19 related variables,
increased significantly such a variance (R2 Change = 0.018; p <

0.001), and when controlling for other variables, the IES-R total
score (β = 0.150; p < 0.001) was independently associated with
mYFAS 2.0 total score. A more severe self-reported COVID-19
related distress was associated with more FA symptoms. Female
gender (β = 0.122; p< 0.001), higher BMI (β = 0.285; p< 0.001),
impulsivity (β = 0.109; p < 0.001), SMA symptoms (β = 0.190;
p < 0.001), and alcohol problems (β = 0.052; p = 0.028) were
also independently associated with mYFAS 2.0 total score in the
last block.

DISCUSSION

The main aim of this study was to investigate the association
between COVID-19 related distress and addictive symptoms (i.e.,
alcohol problems, SMA and FA) during “phase one” of the Italian
lockdown (9th March 2020–4th May 2020). In line with previous
reports on the psychological impact of quarantine (4, 43) during
the lockdown, in the current sample, 54.4% of the participants
self-reported a significant psychological impact of COVID-19, as
assessed by the IES-R (27).

Our results seem to confirm that one of the most negative
impacts of the COVID-19 emergency could be related to an
increase in the prevalence and severity of both substance
and behavioral addictions (11–15, 44, 45). Our data showed
that the self-reported psychological impact of the COVID-19
was positively correlated (Supplementary Table 1) with alcohol
problems (small effect size), SMA symptoms (medium to large
effect size) and FA symptoms (medium effect size). At a
multivariate level, when controlling for potential confounding
variables that have been traditionally related to addictive
disorders [e.g., impulsivity (46–48)], the IES-R remained
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TABLE 2 | Hierarchical multiple regressions predicting problematic alcohol problems in all the sample (N = 1519).

Dependent variables: CAGE total score

β p [95% CI] Adjusted R2 F R2 Change F Change

Block 1 independent variables 0.003 1.8681 0.006 1.868

Women −0.048 0.071 [−0.158; 0.007]

Age −0.037 0.243 [−0.006; 0.002]

BMI 0.020 0.735 [−0.005; 0.012]

School attainment > 13 years −0.019 0.472 [−0.095; 0.044]

Married or living with partner −0.026 0.399 [−0.135; 0.054]

Block 2 independent variables 0.071 12.5352*** 0.071*** 23.065***

Women −0.079 0.003 [−0.205; −0.042]

Age 0.023 0.468 [−0.002; 0.005]

BMI −0.004 0.873 [−0.009; 0.008]

School attainment > 13 years 0.006 0.820 [−0.060; 0.076]

Married or living with partner −0.018 0.550 [−0.120;0.064]

I7 impulsiveness total score 0.141 <0.001 [0.015;0.034]

Smokers 0.139 <0.001 [0.130; 0.281]

Illegal drugs use during lockdown† 0.037 0.046 [−0.044; 0.292]

mYFAS 2.0 total score 0.070 0.012 [0.005; 0.039]

BSMAS total score 0.074 0.010 [0.002; 0.018]

Block 3 independent variables 0.071 7.8503*** 0.005 1.145

Women −0.090 0.001 [−0.224; −0.058]

Age 0.035 0.284 [−0.002; 0.006]

BMI −0.003 0.916 [−0.009; 0.008]

School attainment > 13 years 0.017 0.516 [−0.046; 0.092]

Married or living with partner −0.018 0.543 [−0.121; 0.064]

I7 impulsiveness total score 0.133 <0.001 [0.014; 0.032]

Smokers 0.140 <0.001 [0.131; 0.283]

Illegal drugs use during lockdown† 0.036 0.164 [−0.049; 0.288]

mYFAS 2.0 total score 0.062 0.028 [0.002; 0.036]

BSMAS total score 0.055 0.063 [0.000; 0.015]

Personal status during lockdown† −0.018 0.478 [−0.099; 0.046]

N of cohabitants during lockdown† 0.033 0.200 [−0.008; 0.040]

N of COVID19-infected people per region 0.021 0.424 [0.000; 0.000]

Smart-working −0.029 0.261 [−0.111; 0.030]

Diagnosis of COVID-19 −0.017 0.506 [−0.549; 0.271]

Friends/relatives with COVID-19 −0.014 0.588 [−0.124; 0.071]

IES-R total score 0.058 0.043 [0.000; 0.006]

***p < 0.001; Degree of freedom: 15:1509, 210;1504, 317;1497;
†
“Phase one” the phase during which the exponential curve of the contagions is growing, β, standardized beta; CI,

confidence interval. Bold values indicate significant variable.

CAGE, self-report measure of alcohol use problems; BMI, Body Mass Index; mYFAS 2.0, modified Yale Food Addiction Scale Version 2.0; BSMAS, Bergen Social Media Addiction

Scale; COVID-19, Corona Virus Disease 19; IES-R, Impact of Event Scale-Revised.

independently associated with CAGE, BSMAS, and mYFAS 2.0
total scores. However, neither self-reported COVID-19 related
distress, nor the other variables related to this emergency
(e.g., isolation/quarantine) were significantly associated with
increased CAGE total score variability. This result seems to
be in accordance with the scenario supposed by Rehm et al.
(13) regarding the consumption of alcohol during the COVID-
19 emergency. According to a literature search focused on the
impacts of past public health and economic crises on alcohol
consumption, the authors hypothesized a decrease in alcohol

consumption in the immediate future, followed by an increase
in the medium- and longer-term future (13). Although solitary
drinking among young adults appears to be associated with
drinking problems (49), it is also known that the social context
plays a crucial role in PAU (50). It is possible that during
lockdown people were more prone to cope with their negative
feelings through use of social media and consumption of high
calorie food. Accordingly, it should be noted that during the
“stay-at home” ordinance, engaging with social networks was the
only possible way to communicate with others. Although keeping
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TABLE 3 | Hierarchical multiple regressions predicting social media addiction symptoms in all the sample (N = 1519).

Dependent variables: BSMAS total score

β p [95% CI] Adjusted R2 F R2 Change F Change

Block 1 independent variables 0.138 49.3091*** 0.140*** 49.309***

Women 0.154 <0.001 [1.218; 2.341]

Age −0.240 <0.001 [−0.135; −0.082]

BMI 0.013 0.593 [−0.042; 0.074]

School attainment > 13 years −0.090 <0.001 [−1.372; −0.416]

Married or living with partner −0.091 0.002 [−1.694; −0.396]

Block 2 independent variables 0.236 47.8412*** 0.101*** 40.001***

Women 0.107 <0.001 [0.693; 1.777]

Age −0.191 <0.001 [−0.112; −0.061]

BMI −0.060 0.015 [−0.128; −0.014]

School attainment > 13 years −0.059 0.011 [−1.038; −0.133]

Married or living with partner −0.086 0.002 [−1.601; −0.378]

I7 impulsiveness total score 0.179 <0.001 [0.169; 0.290]

Smokers −0.078 0.001 [−1.359; −0.344]

Illegal drugs use during lockdown† −0.018 0.430 [−1.575; 0.671]

mYFAS 2.0 total score 0.228 <0.001 [0.409; 0.629]

CAGE total score 0.060 0.010 [0.108; 0.782]

Block 3 independent variables 0.292 37.7243*** 0.059*** 17.897***

Women 0.055 0.019 [0.104; 1.172]

Age −0.155 <0.001 [−0.095; −0.046]

BMI −0.048 0.045 [−0.112; −0.001]

School attainment > 13 years −0.039 0.087 [−0.834; 0.057]

Married or living with partner −0.076 0.003 [−1.473; −0.291]

I7 impulsiveness total score 0.133 <0.001 [0.111; 0.229]

Smokers −0.073 0.001 [−1.289; −0.306]

Illegal drugs use during lockdown† −0.028 0.221 [−1.759; 0.407]

mYFAS 2.0 total score 0.173 <0.001 [0.285; 0.502]

CAGE total score 0.042 0.063 [−0.017; 0.635]

Personal status during lockdown† −0.068 0.003 [−0.178; −0.249]

N of cohabitants during lockdown† 0.006 0.791 [−0.135; 0.178]

N of COVID19-infected people per regions 0.008 0.714 [0.000; 0.000]

Smart-working −0.028 0.212 [−0.740; 0.164]

Diagnosis of COVID-19 0.002 0.944 [−2.541; 2.731]

Friends/relatives with COVID-19 −0.005 0.826 [−0.697; 0.557]

IES-R total score 0.259 <0.001 [0.077; 0.111]

***p < 0.001; Degree of freedom: 15:1509, 210;1504, 317;1497;
†
“Phase one” the phase during which the exponential curve of the contagions is growing; β, standardized beta; CI,

confidence interval. Bold values indicate significant variable.

BSMAS, Bergen Social Media Addiction Scale; BMI, Body Mass Index; mYFAS 2.0, modified Yale Food Addiction Scale Version 2.0; CAGE, self-report measure of alcohol use problems;

COVID-19, Corona Virus Disease 19; IES-R, Impact of Event Scale-Revised.

social contact remotely with people reduces the psychological
impacts of isolation, the excessive engagement with technology is
associated with several risks, especially when used to reduce stress
(15). Indeed, despite any temporary and immediate gratifying
effects derived from social networking, long-term effects are
potentially addictive (51) and are associated with several negative
outcomes including emotional and relational problems (52).

Our results showed that COVID-19 related distress was also
associated with higher FA symptoms. Similar to other rewarding
stimuli, compulsive and uncontrolled overeating could reflect

a dysfunctional coping strategy consisting of “comfort food”
used to escape from an unpleasant state and/or to self-regulate
emotions (19, 53). From a neurophysiological point of view, it
has been suggested that the natural reward of highly palatable
food can reduce the activity of the Hypothalamic-Pituitary-
Adrenal axis and the production of cortisol (54–56). The
constant repetition of this pattern could lead to neurobehavioral
adaptations promoting FA (54–56).

The current study extends previous research and could
provide useful information to be taken into account when
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TABLE 4 | Hierarchical multiple regressions predicting food addiction symptoms in all the sample (N = 1519).

Dependent variables: mYFAS 2.0 total score

β p [95% CI] Adjusted R2 F R2 Change F Change

Block 1 independent variables 0.118 41.3861*** 0.221*** 41.386***

Women 0.186 <0.001 [0.695; 1.194]

Age −0.134 <0.001 [−0.039; −0.015]

BMI 0.296 <0.001 [0.129; 0.180]

School attainment > 13 years −0.062 0.012 [−0.484; −0.059]

Married or living with partner −0.037 0.204 [−0.475; 0.101]

Block 2 independent variables 0.208 40.8472*** 0.093*** 35.568***

Women 0.148 <0.001 [0.511; 0.993

Age −0.052 0.074 [−0.022; 0.001]

BMI 0.290 <0.001 [0.127; 0.176]

School attainment > 13 years −0.028 0.235 [−0.326; 0.080]

Married or living with partner −0.016 0.550 [−0.358; 0.191]

I7 impulsiveness total score 0.129 <0.001 [0.045; 0.100]

Smokers 0.043 0.077 [−0.022; 0.433]

Illegal drugs use during lockdown† 0.026 0.266 [−0.218; 0.787]

CAGE total score 0.060 0.012 [0.043;0.344]

BSMAS total score 0.236 <0.001 [0.082; 0.126]

Block 3 independent variables 0.223 26.5933*** 0.018** 5.114***

Women 0.122 0.001 [0.373; 0.862]

Age −0.049 0.100 [−0.021; 0.002]

BMI 0.285 <0.001 [0.124; 0.173]

School attainment > 13 years −0.024 0.320 [−0.309; 0.101]

Married or living with partner −0.014 0.601 [−0.346; 0.200]

I7 impulsiveness total score 0.109 <0.001 [0.034; 0.088]

Smokers 0.039 0.106 [−0.004; 0.414]

Illegal drugs use during lockdown 0.020 0.399 [−0.284; 0.713]

CAGE total score 0.052 0.028 [0.018; 0.317]

BSMAS total score 0.190 <0.001 [0.060; 0.106]

Personal status during lockdown† −0.009 0.693 [−0.171; 0.258]

N of cohabitants during lockdown† −0.010 0.681 [−0.087; 0.057]

N of COVID19-infected people per regions 0.004 0.881 [0.000;0.000]

Smart-working −0.013 0.584 [−0.266; 0.150]

Diagnosis of COVID-19 0.019 0.406 [−0.699; 1.727]

Friends/relatives with COVID-19 −0.002 0.918 [−0.304; 0.273]

IES-R total score 0.150 <0.001 [0.016; 0.032]

**p < 0.01; ***p < 0.001; Degree of freedom: 15:1509, 210;1504, 317;1497;
†
“Phase one” the phase during which the exponential curve of the contagions is growing; β, standardized

beta; CI, confidence interval. Bold values indicate significant variable.

mYFAS 2.0, modified Yale Food Addiction Scale Version 2.0; BMI, Body Mass Index; CAGE, self-report measure of alcohol use problems; BSMAS, Bergen Social Media Addiction

Scale; COVID-19, Corona Virus Disease 19; IES-R, Impact of Event Scale-Revised.

lockdowns were implemented. To the best of our knowledge,
this is the first study shedding light on the relationship between
COVID-19 related distress and different types of addictive
symptoms. This research focuses on a specific class of symptoms
that could give rise to addiction disorders through a “subtle way.”
Indeed, such disorders do not entail the use of illegal substances
and are easily accessible during the lockdown. Research evidence
concerning such phenomena would seem to be extendable to
situations where traumatic events do not occur on a global scale
(57), but at an individual level (58). Furthermore, the survey is
based on an adequate sample size, across all regions of a country
that has been strongly affected by COVID-19 infection, and the

psychological pressure due to the spread of the infection has been
considered in the statistical analyses. Moreover, Italy ran into the
outbreak before other countries, thus it offers a relevant scenario
concerning public health issues that could be very informative for
other countries around the globe.

Nonetheless, some limitations of the study need to be
acknowledged. For instance, these findings cannot be extended
to adolescent populations. Moreover, this is a cross-sectional
study and it is difficult to draw causal conclusions. Furthermore,
although online surveys have remarkable advantages (e.g.,
access to unique populations, such as individuals in
isolation/quarantine), there are also disadvantages, such as
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the selection bias, that should be considered (59). For example,
notwithstanding increasing Internet use and availability in the
society at large, it is known (60) that online questionnaires might
be more accessible to some groups of individuals (e.g., students)
compared to others (e.g., frail elders, the poorest). Similarly,
and accordingly with the present data, it has been reported
(61) that online surveys response rate might be biased in favor
of female’ participants, probably because of gender differences
in online behaviors (e.g., women make intense use of social
networks, whereas men are more engaged in online games)
(62–64). Lastly, it should be noted that, although the CAGE is
widely used to screen PAU (32), in the present sample a low
Cronbach’s α (i.e., 0.52) was detected. A review on 22 studies (65)
showed that CAGE reliability coefficients ranged from 0.52 to
0.90, indicating considerable variability of this self-report, which
seems to be affected by sample age (i.e., older CAGE respondents
generally producing more reliable scores than younger ones).
Thus, future reports should investigate the association between
COVID-19 related distress and PAU using alternate alcohol
screening tool such as the Alcohol Use Disorders Identification
Test [AUDIT; (66)].

Future studies might also highlight protective factors that
clinicians should take into account during outbreaks to reduce
the side-effects of restrictions. Based on the results of this
research, policy-makers need to address issues related to the
COVID-19 pandemic in two ways: (i) media campaigns for
health promotion aimed at increasing people’s awareness about
the risk of developing “subtle addictions,” that do not entail
the intake of illegal substances, (ii) tailoring ad-hoc on-line
interventions during the lockdown and face-to-face clinical
interventions after such a phase, to avoid these symptoms giving
rise to pathological disorders. An overarching message of this
work consists in highlighting the need to take into account
addictive symptoms at three levels: (i) when scholars design
researches studies investigating outbreak-related phenomena,
(ii) when clinicians carry out outbreak-related interventions,
and (iii) when policy-makers make public health decisions. For
instance, epidemiological studies should monitor the incidence
of such addiction symptoms to provide timely information.
Monitoring such a phenomenon might implement policies at
national level to cope with the incidence of these addictions in
society at large, given that subsequent economic and social costs
might be higher for the welfare system.

Lastly, our results suggest the need to implement applied
psychological strategies aimed at helping people to cope
with addictive behaviors during lockdown conditions.
These strategies could be included in most of the extant
psychological intervention protocols developed to face

COVID-19 emergency (67) and/or could be adapted according
to current evidence-based programs, such as the Screening, Brief
Intervention, and Referral to Treatment [SBIRT; (68)].

To conclude, our results seem to confirm the concerns (11–
15) about the negative impact of the COVID-19 emergency on
addictive behaviors, suggesting that this issue should be carefully
monitored when social distancing occurs. The coronavirus
disease 2019 pandemic is a global health crisis requiring, on the
one hand, clinicians to be prepared to cope with the increase
in the psychopathological symptoms incidence, including those
related to addictive behavior. On the other hand, scholars have
to design studies and provide guidelines to cope with such
crises. Finally, policy-makers should take into account scholars’
information to support and stimulate clinical interventions when
addressing public health issues related to pandemic emergencies.
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