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Abstract
Purpose The COVID-19 pandemic has radically impacted the world lifestyle. Epidemics are well-known to cause mental
distress, and patients with a current or past history of obesity are at increased risk for the common presence of psychological comorbidities. This study investigates the psychological impact of the current pandemic in patients participating in a
bariatric surgery program.
Methods Patients were consecutively enrolled during the Italian lockdown among those waiting for bariatric surgery or
attending a post-bariatric follow-up, and were asked to complete through an online platform the Depression Anxiety Stress
Scales-21 and a self-assessment questionnaire of 22 items evaluating the resilience, change in eating behavior and emotional
responses referring to the ongoing pandemic.
Results 59% of the 434 enrolled subjects reported of being worried about the pandemic, and 63% specifically reported of
being worried about their or their relatives’ health. 37% and 56% felt lonelier and more bored, respectively. 66% was hungrier
with increased frequency of snacking (55%) and 39% reported more impulse to eat. Noteworthy, 49% felt unable to follow
a recommended diet. No difference in terms of psychological profile was recorded among pre and post-bariatric subjects.
Logistic regression analysis on post-bariatric patients showed a relationship between snacking, hunger, eating impulsivity,
and anxiety, stress, and/or depression symptoms.
Conclusion The pandemic led to increased psychological distress in patients with a current or past history of obesity, reducing quality of life and affecting dietary compliance. Targeted psychological support is warranted in times of increased stress
for fragile subjects such as pre- and post-bariatric patients.
Level of evidence Level V: cross-sectional descriptive study.
Keywords Covid-19 · Bariatric surgery · Eating behavior · Anxiety · Depression · Stress
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The World Health Organization (WHO) declared COVID-19
a pandemic on March 11th 2020 [1]. Italy was the first country to be severely impacted by the virus spread in Europe
and was in national quarantine starting on March 9th until
May 4th, with all movements to be work-related or certified
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emergencies, and schools and most commercial services
forced to shut down.
The profound and broad spectrum of psychological
implications that epidemics can cause on the individual as
a whole is well-established. Previous studies showed that
mental disorders may vary from depression, anxiety, panic
attacks, somatic symptoms, and symptoms that characterize post-traumatic stress disorder, to delirium, psychosis
and even suicide [2, 3]. Regardless of exposure to infection,
individuals may experience fear and anxiety of getting sick
or dying and may also feel helpless or guilty towards those
who have been infected [4]. Furthermore, it has been shown
that, a month after the severe acute respiratory syndrome
(SARS) epidemic in 2003, approximately 35% of people
revealed moderate to severe depressive or anxiety symptoms [5] and, one year after, up to 64% of patients showed
high levels of suffering, which were indicative of psychiatric
morbidity [6]. Recent studies in mainland China during the
current COVID-19 pandemic have shown that 54% of interviewees reported high levels of psychological distress with
post-traumatic stress disorder and depression resulting from
self-isolation and quarantine [7, 8].
In this context, subjects suffering from obesity represent a highly fragile population since this condition is often
associated with significant psychological comorbidity [9],
which can further aggravate following a highly traumatic
event, causing discontinuous adherence to long-term treatment on top of other obvious psychological repercussions.
Among subjects suffering from obesity who request bariatric
surgery, in particular, there is a high prevalence of mood
disorders, anxiety disorders and eating disorders [10–12].
In relation to the mechanisms of psychic functioning, it also
emerges that patients suffering from obesity present cognitive, emotional and behavioral patterns characterized by
impulsive traits and difficulties in self-regulating emotional
states [13, 14]. It should be highlighted that psychological frailty can persist even after surgery: in fact, even if the
severity of problematic eating behavior decreases immediately after the bariatric surgery, it tends to increase significantly between the first and third post-operative year [15].
Noteworthy, the prevalence of obesity in Italy is over 10%
and rapidly increasing, making the number of patients possibly deriving significant stress and difficulty in adhering
to treatment from the current pandemic not to be neglected
[16].

Aim
The study aimed at identifying the emotional and relational
impact that the COVID-19 health emergency and lockdown
had on patients included in a bariatric surgery program, paying particular attention to the difference between patients
waiting for surgery and those who had already undergone
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it. In particular, the elements of psychological frailty, the
resources of resilience and the change in eating habits
related to the experience of the COVID-19 pandemic were
analyzed.

Methods
Design
A nationwide survey aimed at subjects included in a bariatric
surgery program was carried out in Italy during the generalized lockdown. Patients were enrolled through social media
according to a consecutive eligibility criterion. In the period
from the 6th of April to the 3rd of May 2020 patients who
were candidates for a bariatric surgery procedure following a
specific consultation or those who had already undergone the
intervention were asked to answer a series of questionnaires
through an online platform. Exclusion criteria were as follows: impaired ability to provide informed consent or understand or respond to questions due to intellectual impairment
or limited Italian language knowledge; age below 18 years
old; lack of consent. An anonymous participation and the
confidentiality of the information collected were ensured.
The ethics committee of the University Hospital Campus
Biomedico of Rome approved this study and its development. All the procedures performed in the study complied
with the ethical standards of the institutional and/or national
research committee and the Helsinki Declaration of 1964
and its subsequent amendments or comparable ethical standards. Written informed consent was obtained from all participants prior to enrollment.

Measures
The current study involved the administration of a structured interview and a validated self-report questionnaire
listed below for the evaluation of the psychological impact
of the COVID-19 emergency and lockdown on the enrolled
subjects. Patients were evaluated once through an online
platform.
− A self-assessment interview consisting of personal data
and 22 items evaluating the presence of psychological
protective and risk factors with respect to the possibility of developing psychological distress. In particular,
ability to resilience, change in eating behavior, and the
emotional responses to their experience of the pandemic
were recorded. The replies “often” and “very often” were
grouped to obtain the percentage of patients giving a positive answer to each question (Supplementary Table 1).
− Depression anxiety stress scales DASS-21 [17], a
validated instrument of 21 items that provides a gen-
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eral assessment of the psychological distress and three
specific domains: depression, anxiety and stress perceptions, with high scale scores indicating high distress.

Data analysis
The Statistical Package for Social Sciences (SPSS), v.20,
was used for statistical analysis. Results are presented as
mean ± standard deviation or number and percentage. Normality was assessed with the Kolmogorov–Smirnov test.
The primary endpoint was to explore the DASS derived
condition of depression, anxiety and stress in the postoperative bariatric population during the COVID-19 emergency in Italy. The secondary outcome was to explore the
relationship between depression, anxiety, stress and fear
of COVID-19 infection and eating behavior and lifestyle
changes in the post-operative bariatric population. In
addition, a subpopulation of subjects waiting for bariatric surgery was enrolled to explore whether there was a
difference in the psychological response pattern in these
subjects as opposed to those who had already undergone
surgery. For continuous variables, a t student test to compare the distribution of the psychological parameters was
conducted. Chi-square test/Fisher’s exact test was used for
categorical variables.
Univariate and multivariate logistic regression model was
performed to analyze the effect of the COVID-19 pandemic
(measured through a questionnaire whose scores were used
as independent variable: emotionality domain, resilience
domain and eating related) on DASS derived condition of
depression, anxiety and stress used as the discrete dependent variable. Univariate analysis was performed by converting continuous variables into dummy dichotomic variables
based on median values, while continuous variables were
used for multivariate analysis. Multivariate Model: variables
with significant univariate association (p value ≤ 0.05) as
regressors. R2: the Nagelkerke’s R2. Univariate and multivariate ordinal regression model was performed to analyze the
effect of depression, anxiety, stress and fear of COVID-19
infection (used as exploratory variables) on eating behavior
and lifestyle changes (used as discrete dependent variables).
Three discrete and separately analyzed outcomes from the
interview questionnaire were used as dependent variables:
increased hunger; increased snacking, and increased impulsivity in eating. The univariate analysis was performed using
dummy dichotomic variables based on the DASS threshold, which identify the condition of depression, anxiety and
stress, while continuous variables were used for multivariate analysis. Multivariate Model: variables with significant
univariate association (p value ≤ 0.05) as regressors. R2: the
Nagelkerke’s R2. The results were considered statistically
significant when p < 0.05.

Results
Population characteristics
Four hundred thirty-four patients with obesity were enrolled,
and their general characteristics are summarized in Table 1.
Briefly, 55 males (12.7%) and 379 females (87.3%) were
enrolled, with an age between 21 and 67 years old, average
45.6 ± 9.62 years old. Among these, 375 (86.2%) had undergone bariatric surgery. Recorded marital status was as follows:
56 (13.6%) were unmarried, 311 (68.8%) were married, 57
(15.4%) were divorced and 10 (2.2%) were widowers. Thirteen
subjects (3.4%) had completed primary school, 148 (35.1%)
had a secondary junior school degree, 207 (47.4%) had a
high school degree, 53 (11.3%) had a university degree; 13
(2.8%) had a Ph.D. Occupation was as follows: unemployed
50 (11.5%), employed 246 (54.8%), freelance 55 (14.1%),
housewives 79 (18.8%) and students 4 (0.9%). Subjects who
had undergone surgery had one of the following types: sleeve
gastrectomy (n = 257, 69.5%), Roux-en-Y Gastric Bypass
(RYGBP) (n = 96, 25.1%), gastric banding (n = 22, 4.2%),
Biliopancreatic diversion (n = 1, 0.1%) and Single anastomosis
duodeno–ileal bypass with sleeve gastrectomy (SADIS) (n = 4,
1.1%), Table 2. A stratification based on pre- and post-operative status showed that both populations presented similar
general characteristics and exhibited only a significant difference in the marital status, the ones who had already undergone

Table 1  General characteristics of the study population
Age (years)
Female (n, %)
Marital status (n, %)
Unmarried
Married
Divorced
Widower
Employment (n, %)
Unemployed
Employed
Freelance
Housewife
Student
Social status (n, %)
Single
Unmarried couple
Parents’ family
Others
Bariatric operation status n (%)
Operated

45.6 ± 9.62
379

87.3%

56
311
57
10

13.6%
68.8%
15.4%
2.2%

50
246
55
79
4

11.5%
54.8%
14.1%
18.8%
1%

33
309
45
47

9.4%
68.4%
10.6%
11.6%

375

86.2%

Data are expressed in mean SD or number (n) of subjects and %
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Table 2  Populations
characteristics upon
stratification based on pre- and
post-operative status

Pre-bariatric
n (%)
Age (years)
Female n (%)
Marital status n (%)
Unmarried
Married
Divorced
Widower
Education n (%)
Elementary school
Secondary School
High School
University dregree
Master and/or Ph.D
Employment n (%)
Unemployed
Employed
Freelance
Housewives
Student
Social status n (%)
Single
Unmarried couple
Parents’ family
Others
Type of surgery n (%)
Sleeve gastrectomy
RYGBP
Gastric banding
Biliopancreatic diversion
SADIS
Time from the surgery n (%)
1–6 months
6–12 months
1–3 years
3–5 years
> 5 years

59
45.39 ± 10.218
50

Post-bariatric

84.7%

375
45.66 ± 9.547
329

87.7%

10
43
2
4

19.3%
72.6%
3.4%
6.8%

46
268
55
6

12.7%
68.2%
17.6%
1.5%

2
18
28
10
1

3.2%
28.2%
49.8%
16.9%
1.9%

11
130
179
43
12

3.4%
36.2%
47.0%
10.4%
2.9%

5
42
7
4
1

7.6%
70.7%
11.7%
8.1%
1.9%

45
204
48
75
3

12.1%
52.2%
14.5%
20.5%
0.7%

5
42
7
5
NA
NA
NA
NA
NA
NA

9.1%
70.5%
11.4%
9.0%

28
267
38
42

9.4%
68.1%
10.5%
12.0%

254
94
22
1
4

69.5%
25.0%
4.2%
0.1%
1.1%

95
79
174
16
11

23.9%
23.3%
46.6%
3.0%
3.2%

NA
NA
NA
NA
NA

13.6%

p
86.4%

0.963
0.521
0.008

0.748

0.076

0.904

Data are expressed in mean SD or number of subjects and %. p is from t student t test for continuous variables or Chi square test/Fisher exact test for ordinal variables. p < 0.05 is considered significant
RYGBP Roux-en-Y Gastric Bypass, SADIS single anastomosis duodeno–ileal bypass with sleeve gastrectomy, NA not applicable

surgery showing a higher percentage of divorces (17.6% V.s.
1.3%, p = 0.008, Table 2).

Psychological impact of the COVID‑19 pandemic
on the general population
The results obtained through the DASS questionnaire and
that exploring emotions and eating behavior during the
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COVID-19 lockdown are summarized in Supplementary
Table 2. Briefly, the study population reported to feel
depressed in 26.1% of cases (n = 115), had significant
anxiety in 24.7% of cases (n = 102), and was in psychological distress in 18.3% of cases (n = 82). Regarding the
emotions domain during the COVID-19 pandemic, more
than half of the subjects (57%) reported to be generally
worried (often or very often). Specifically, most subjects
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reported of being worried about their or their relatives’
health (63%). 37% of subjects also described feeling lonelier and 56% reported an increased sense of boredom. In
relation to the eating style domain, 66% of the sample
reported feeling hungrier with increased frequency of
snacking between meals (55%), while 39% of subjects
reported a strong impulse to eat during the pandemic. Of
note, 49% of the subjects declared that they felt unable to
follow a recommended diet.

Table 3  Psychological impact
of COVID-19 pandemic upon
stratification based on pre- and
post-operative status

Psychological impact of the COVID‑19 pandemic
based on pre or post‑operative status
The results obtained through the DASS questionnaire and
the COVID-19 related questionnaires based on the operative
status of the patients are summarized in Table 3. According
to the DASS questionnaire, subjects awaiting for bariatric
surgery reported similar rates of depression (n = 16, 21.8%
vs. n = 99, 28.8%, p = 0.875, Table 3), anxiety (n = 16, 23.5%
vs. n = 86, 24.9%, p = 0.590, Table 3) and stress (n = 9, 12%
Pre-bariatric

n, %
DASS Questionnaire
General distress n, %
General distress (score)
Depression
Depressed subjects n, %
Depression (score)
Grades of depression n, %
Normal
Medium
Moderate
Severe
Extremely severe
Anxiety
Subjects with anxiety n, %
Anxiety (score)
Grades of anxiety n, %
Normal
Medium
Moderate
Severe
Extremely severe
Stress
Subjects with stress n, %
Stress (score)
Grades of stress n, %
Normal
Medium
Moderate
Severe
Extremely severe
COVID-19 related questionnaire domains
Emotionality
Resilience
Eating related

Post-bariatric

p

59

13.8%

375

1
10.12 ± 9.385

0.15%

11
2.8%
10.08 ± 9.005

0.590
0.974

16
3.15 ± 3.624

21.8%

99
3.06 ± 3.387

26.8%

0.875
0.840

43
5
9
1
1

78.2%
6.3%
13.3%
2.0%
0.1%

276
47
33
14
5

73.2%
11.9%
9.5%
4.3%
1.0%

0.469

16
2.59 ± 2.755

23.5%

86
2.30 ± 2.672

24.9%

0.590
0.442

43
9
4
1
2

76.5%
12.3%
7.4%
3.2%
.6%

289
41
20
15
10

75.1%
12.8%
5.7%
4.1%
2.3%

0.724

9
4.37 ± 3.859

12.0%

73
4.72 ± 3.927

19.3%

0.519
0.531

50
3
3
3
0

88.0%
5.4%
2.8%
3.8%
0.0%

302
28
22
20
3

14.12 ± 5.045
21.42 ± 4.178
10.68 ± 5.174

86.2%

80.7%
7.1%
6.4%
4.7%
1.1%

0.902

13.68 ± 5.128
21.63 ± 4.263
9.67 ± 5.219

0.426
0.672
0.142

Data are expressed as mean ± SD or number of subjects and % p is from a Student t test for continuous
variables or Chi square test/Fisher exact test for dichotomous and ordinal variables. Data available both
as continuous variable and as dichotomic variable has been both reported and analyzed accordingly. A
p < 0.05 is considered significant
NA not applicable
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vs. n = 73, 19.3%, p = 0.519, Table 3) compared to those who
had already undergone it. The subjects also showed similar scores regarding depression, anxiety and stress (p = NS,
Table 3), as well as the three domains derived from the
COVID-19 related questionnaire: emotionality, resilience
and eating behavior (p = NS, Table 3).

COVID‑19 related psychological markers
of depression, anxiety and stress in post‑bariatric
subjects
Univariate and multivariate binary logistic regression analysis of COVID-19 related psychological markers of depression, anxiety and stress on post-bariatric subjects are summarized in Table 4.
Regarding the DASS derived depression status, the
univariate analysis showed that the three domains from
the COVID-19 questionnaire were all significant markers
of depression: emotivity (OR 11.91; 95% CI 5.77–24.58;
p = 0.0001, Table 4), resiliency (OR 0.15, 95% CI 0.09–0.26;
p = 0.0001, Table 4) and eating related domain (OR 6.92;

95% CI 3.75–12.76; p = 0.0001, Table 4). Being worried
about COVID-19 also showed to be a marker of depression
(OR 3.01; 95% CI 1.26–7.19; p = 0.0130, Table 4). A multivariate model using variables with significant univariate
association as regressors showed that emotivity, (OR 1.327;
95% CI 1.225–1.437; p = 0.0001, Table 4), resiliency (OR
0.844, 95% CI 0.771–0.925; p = 0.0001, Table 4), and eating
behavior (OR 1.073, 95% CI 1.00–1.152; p = 0.049, Table 4)
remained significant markers of depression, and this model
explained 52% of the variance of depression (R2 = 0.525;
p = 0.0001, Table 4).
Regarding the DASS derived anxiety status, the univariate analysis showed that the three domains from the COVID19 questionnaire were all significant markers of anxiety: emotivity (OR 9.23; 95% CI 4.46–19.12; p = 0.0001,
Table 4), resiliency (OR 0.25, 95% CI 0.15–0.41; p = 0.0001,
Table 4) and eating behavior (OR 5.32; 95% CI 2.87–9.87;
p = 0.0001, Table 4). Being worried about COVID-19
also showed to be a marker of anxiety (OR 2.48; 95% CI
1.02–6.02; p = 0.0450, Table 4). A multivariate model built
as previously explained showed that emotivity (OR 1.295;

Table 4  COVID-19 related psychological markers of depression, anxiety and stress in the post-bariatric population
Variables

Female
Age (quartiles)
COVID-19 related questionnaire domains
Emotivity
Resiliency
Eating related domain
COVID-19 fear
Female
Age (quartiles)
COVID-19 related questionnaire domains
Emotivity
Resiliency
Eating related domain
COVID-19 fear
Female
Age (quartiles)
COVID-19 related questionnaire domains
Emotivity
Resiliency
Eating related domain
COVID-19 fear

Univariate

Multivariate
2

OR

95% CI

Outcome
p value

OR

95% CI

p value

R

0.65
0.88

(0.30–1.39)
(0.714–1.07)

p = 0.2650
p = 0.197

0.005
0.010

11.91
0.15
6.92
3.01
0.80
0.84

(5.77–24.58)
(0.09–0.26)
(3.75–12.76)
(1.26–7.19)
(0.37–1.72)
(0.68–1.04)

p = 0.0001
p = 0.0001
p = 0.0001
p = 0.0130
p = 0.5630
p = 0.1110

0.250
0.208
0.183
0.023
0.001
0.010

1.327
0.844
1.073

9.23
0.25
5.32
2.48
0.59
0.83

(4.46–19.12)
(0.15–0.41)
(2.87–9.87)
(1.02–6.02)
(0.24–1.44)
(0.66–1.04)

p = 0.0001
p = 0.0001
p = 0.0001
p = 0.0450
p = 0.2450
p = 0.1070

0.201
0.119
0.137
0.015
0.006
0.011

1.295

(1.207–1.39)

(R2 = 0.362)
p = 0.0001

1.069

(1.009–1.132)

p = 0.024

24.93
0.16
4.95
2.03

(7.68–80.93)
(0.09–0.30)
(2.56–9.57)
(0.80–5.18)

p = 0.0001
p = 0.0001
p = 0.0001
p = 0.1380

0.264
0.172
0.117
0.009

1.38
0.812

Depression

(1.225–1.437)
(0.771–0.925)
(1.00–1.152)

(R2 = 0.525)
p = 0.0001
p = 0.0001
p = 0.049
Anxiety

Stress

(1.26–1.52)
(0.742–0.888)

(R2 = 0.536)
p = 0.0001
p = 0.0001

Outcomes: three discrete and separately analyzed outcomes from the DASS questionnaire were used as dependent variables: depression, anxiety and stress. Univariate analysis was performed by converting continuous variables into dummy dichotomic variables based on median values, while continuous variables were used for multivariate analysis. Multivariate model: variables with significant univariate association (p
value ≤ 0.05) as regressors
R2 the Nagelkerke’s R2
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95% CI 1.207–1.39; p = 0.0001, Table 4) and eating behavior (OR 1.069, 95% CI 1.009–1.132; p = 0.024, Table 4)
remained significant markers of anxiety, with the model
explaining 36.2% of the variance (R2 = 0.362; p = 0.0001,
Table 4).
Regarding the DASS derived stress status, the univariate
analysis showed that the three domains from the COVID-19
questionnaire were all significant markers of stress: emotivity (OR 24.93; 95% CI 7.68–80.93; p = 0.0001, Table 4),
resiliency (OR 0.16, 95% CI 0.09–0.30; p = 0.0001, Table 4)
and eating behavior (OR 4.95; 95% CI 2.56–9.57; p = 0.0001,
Table 4). Being worried about COVID-19 was not a marker
of stress (p = NS, Table 4). A multivariate model built as
previously explained showed that emotivity, (OR 1.38; 95%
CI 1.26–1.52; p = 0.0001, Table 4) and resiliency (OR 0.812,
95% CI 0.742–0.888; p = 0.0001, Table 4) remained significant markers of stress, with the model explaining 53.6% of
the variance (R2 = 0.536; p = 0.0001, Table 4).

DASS derived depression, anxiety and stress
as markers of lifestyle and eating related behavioral
characteristic during COVID‑19 pandemic
in post‑bariatric subjects
Univariate and multivariate ordinal logistic regression analysis of depression, anxiety and stress as markers of lifestyle
and eating related behavioral characteristic during COVID19 pandemic in the bariatric operated population are summarized in Table 5.
Regarding the increased hunger, the univariate analysis showed that the three statuses from the DASS questionnaire were all significant markers of changes in the
hunger domain: depression (B: 0.30; 95% CI 0.23–0.36;
p = 0.0001, Table 5), anxiety (B: 0.25, 95% CI 0.18–0.33;
p = 0.0001, Table 5), and stress (B: 0.21, 95% CI 0.16–0.26;
p = 0.0001, Table 5). Being worried about COVID-19 was
not a marker of increased hunger (p = NS, Table 5). A multivariate model built as previously explained showed that only
anxiety (B: 0.25; 95% CI 0.15–4.85; p = 0.0001, Table 5),
remained a significant marker of increased hunger and this
model explained 23.1% of the variance of increased hunger
(R2 = 0.231; p = 0.0001, Table 5).
Regarding the increased snacking, the univariate analysis
showed that the three statuses from the DASS questionnaire

Table 5  DASS derived depression, anxiety and stress as markers of lifestyle and eating related behavioral characteristic during COVID-19 pandemic in the post-bariatric population
Variables

Female
Age (continuous)
Depression
Anxiety
Stress
COVID-19 fear
Female
Age (continuous)
Depression
Anxiety
Stress
COVID-19 fear
Female
Age (continuous)
Depression
Anxiety
Stress
COVID-19 Fear

R2

Univariate
B.

95% CI

p value

− 0.47
− 0.004
0.30
0.25
0.21
0.46
− 0.24
0.00
0.21
0.19
0.18
0.14
− 0.36
0.00
0.24
0.22
0.20
0.26

(− 1.03 to 0.08)
(− 0.02 to 0.02)
(0.23 to 0.36)
(0.18 to 0.33)
(0.16 to 0.26)
(− 0.32 to 1.24)
(− 0.73 to 0.32)
(− 0.02 to 0.02)
(0.16 to 0.27)
(0.12 to 0.26)
(0.13 to 0.23)
(− 0.64 to 0.92)
(− 0.92 to 0.20)
(− 0.02 to 0.02)
(0.18 to 0.30)
(0.15 to 0.29)
(0.15 to 0.25)
(− 0.51 to 1.03)

p = 0.0960
p = 0.6490
p = 0.0001
p = 0.0001
p = 0.0001
p = 0.2470
p = 0.4020
p = 0.9250
p = 0.0001
p = 0.0001
p = 0.0001
p = 0.7170
p = 0.2090
p = 0.8260
p = 0.0001
p = 0.0001
p = 0.0001
p = 0.5060

Multivariate
B. 95% CI.

0.008
0.001
0.227
0.124
0.164
0.004
0.010
0.144
0.080
0.129
0.000
0.005
0.000
0.170
0.104
0.163
0.001

Outcomes
p value
(R2 = 0.231)

0.25(0.15 to 4.85)

p = 0.0001

(R2 = 0.15)
0.14(0.05 to 0.23)

Increased hunger

Increased snacking

p = 0.002

(R2 = 0.18)
0.14(0.051 to 0.23)

p = 0.002

0.099(0.02 to 1.18)

p = 0.019

Increased impulsivity in eating

Oucomes: three discrete and separately analyzed outcomes from the interview questionnaire were used as dependent variables: increased hunger;
increased snacking and increased impulsivity in eating. Univariate analysis was performed using the dummy dichotomic variables based on the
DASS threshold which identifies the condition of depression, anxiety and stress, while continuous variables were used for multivariate analysis.
Multivariate model: variables with significant univariate association (p value ≤ 0.05) as regressors. R2. the Nagelkerke’s R
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were all significant markers of changes in the snacking
domain: depression (B: 0.21; 95% CI 0.16–0,27; p = 0.0001,
Table 5), anxiety (B: 0.19, 95% CI 0.12–0.26; p = 0.0001,
Table 5), and stress (B: 0.18, 95% CI 0.13–0.23; p = 0.0001,
Table 5). Being worried about COVID-19 was not a marker
of increased snacking (p = NS, Table 5). A multivariate
built as previously explained showed that only depression
(B: 0.14; 95% CI 0.05–0.23; p = 0.002, Table 5), remained
a significant marker of increased snacking, with the model
explaining 15% of the variance of increased snacking
(R2 = 0.15; p = 0.0001, Table 5).
Regarding the increased impulsivity in eating, the univariate analysis showed that the three statuses from the DASS
questionnaire were all significant markers of changes in the
impulsivity in eating domain: depression (B: 0.24; 95% CI
0.18–0.30; p = 0.0001, Table 5), anxiety (B: 0.22, 95% CI
0.15–0.29; p = 0.0001, Table 5), and stress (B: 0.20, 95%
CI 0.15–0.25; p = 0.0001, Table 5). Being worried about
COVID-19 was not a marker of increased impulsivity in
eating (p = NS, Table 5). A multivariate model built as previously explained showed that only depression (B: 0.14;
95% CI 0.05–0.23; p = 0.002, Table 5) and stress B: 0.099;
95% CI 0.02–1.18; p = 0.019, Table 5), remained significant
markers of increased impulsivity in eating, with the model
explaining 18% of the variance of increased impulsivity in
eating (R2 = 0.18; p = 0.0001, Table 5).

Discussion
The COVID-19 pandemic has radically changed lifestyles
and daily routines around the world. In particular, during
the lockdown period, citizens were called to self-distancing
measures, travel restrictions, limited access to services and
family isolation to prevent the spread of the virus. In addition, many families have experienced significant financial
difficulties resulting from precarious work and, in some
cases, from job loss [18]. Moreover, early during the pandemic, many studies have reported an increased risk of
developing severe complications following COVID-19
infection in patients with obesity [19–22]. The finding has
been given wide attention by media, possibly contributing
to worsen the sense of fear of those with a current or past
history of weight excess.
In line with previous reports [23–26], the present study
showed that more than half of the study population was
generally very concerned about the current pandemic. The
prevalent concerns focused mainly on the fear for one’s own
health and for that of family members. About one fourth
of the subjects reported of feeling depressed, anxious or
stressed. Moreover, recent research stresses that high levels
of suffering related to COVID-19 can lead to emotional dysregulation resulting in maladaptive eating behaviors, such as
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binge eating, grazing and emotional eating both before and
after bariatric surgery [27]. As previously pointed out, the
state of alarm and reactive concern to the current pandemic
situation enter a context of particularly fragile patients [28,
29], possibly impacting in particular on the ability to maintain a healthy lifestyle and proper eating behavior. In fact, the
present study showed that during the lockdown period, the
majority of the study population felt hungrier and increased
the frequency of snacking. Many declared an uncontrollable
urge to eat and, in general, that they felt unable to follow
the prescribed diet. From the data obtained, it may be postulated that the difficulty of regulating a pre-existing eating
misbehavior was further aggravated during the pandemic,
and the increased sense of loneliness and boredom might
have contributed to further increase the eating dysregulation.
It is also possible that a feedback circle is created between
anxiety, concern related to the experience of the COVID-19
pandemic and maladaptive eating behavior.
Noteworthy, no significant difference between candidates
to the intervention and those who had already undergone
it were present regarding mental distress, eating disorder
and resilience. We may therefore assume that the experience
of anguish, stress and anxiety is a transversal element that
impacts all people with a current or past history of obesity.
The conducted study highlights a prevalence of clinically
significant mental distress that varies between 12 and 26%
of symptoms of clinically significant anxiety, depression and
stress. The obtained results show, in particular, a relationship between snacking, increased hunger, increased impulsivity in eating, and the presence of significant anxiety and/
or depression symptoms. This picture can be interpreted in
the light of previous reports showing that mental distress
tends to significantly reduce the quality of life and inevitably
has an impact on the compliance to dietary treatments [30].
Odom et al. [31] highlight, in particular, that the risk of
weight regain in obese patients is closely linked to a worsening in the depressive state. Mc Guire et al. [32]confirm this
fact, claiming that the severity of depression is an important risk factor for weight regain. In the present research,
the variable resilience intended as a protective factor with
respect to psychic discomfort was also considered. In literature, resilience expresses, in fact, the ability to maintain
one’s orientation towards existential purposes, despite lasting adversities and stressful events. It foresees an attitude of
perseverance in front of an obstacle and openness to change.
This concept can therefore be understood as the ability to
persistently face the difficulties encountered in the different
areas of one’s life, maintaining a good awareness of oneself
and one’s internal coherence [33]. As hypothesized and in
line with what is expressed in the literature, we showed that
the presence of resilience resources decreased the possibility of manifesting clinically significant depressive and stress
symptoms in post-bariatric patients.
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The strong connection between mental status and food
behavior warrants first of all an accurately targeted psychological support in order to favor compliance to dietary treatments. However, some dietary manipulations including certain foods [34, 35], food supplements [36, 37], and dietary
patterns [38–43] together with pharmacological treatment
[44, 45] have been shown to impact appetite and mood and/
or proved particularly beneficial in subjects with severe obesity and in post-bariatric patients. Such measures should be
therefore taken into consideration in the next months in
order to favor dietary adherence and metabolic improvement, leveraging a multidisciplinary approach to treat those
severely obese seeking bariatric surgery and those who have
lost weight but need lifelong follow-up after bariatric surgery [46].
Our study has several limitations. First, the sample size
was relatively small and a priori power was not calculated,
given the exploratory nature of the study. The design of
the study was cross-sectional, making causal correlation
assessment not possible. Moreover, anthropometric parameters were not part of the questionnaires, and correction for
such possible confounders was therefore not performed.
Finally, no in person interview was performed, and psychological assessment solely relied on online administration of questionnaires. Moreover, the COVID-19 specific
questionnaire has not been validated yet. However, to the
best of our knowledge, no validated questionnaire is currently available in order to explore the domains of interest
during a pandemic. Our study also features some strengths.
First, the use of questionnaires should not only be viewed
as a limitation. In fact, given the nationwide nature of the
survey, if in-person psychological assessment were to be
chosen, more than one mental health professional would
have been involved, possibly accounting for bias. Therefore,
the absence of personal interpretation obtained through the
choice of questionnaire-driven evaluation has allowed for
the absence of operator-dependent variability. Furthermore,
patients all over the country replied to the audit, allowing
for a generalized picture rather than that of a single region.
This is particularly important as COVID-19 has differentially spread across regions, with the north being severely
impacted and the south only partially affected.
In conclusion, our study shows that COVID-19 had a
significant emotional impact on patients participating in a
bariatric surgery program, inevitably affecting eating habits. According to the results, it seems that general concern
related to COVID-19, isolation and social distancing, the
fear of contagion for oneself and for others may activate
depressive states and anxiety and inevitably require good
resilience qualities stimulating a process of functional
adaptation to one’s well-being. Accurately targeted psychological support is warranted in times of increased stress

for more fragile subjects such as those with severe obesity
or those who have undergone bariatric surgery in order to
favor dietary and treatment compliance and prevent both
psychological and organic complications.

What is already known on this subject?
The literature supports the broad psychological impact that
pandemics over the years have had on the individual as
a whole. Obesity identifies a particularly fragile population since the condition is often associated with significant
psychiatric comorbidity. Therefore, a pandemic event may
aggravate a pre-existing condition of mental discomfort,
particularly affecting the patient’s ability to maintain a
healthy lifestyle and dietary behavior.

What your study adds?
The study shows that patients included in a bariatric surgery program are generally very worried about the ongoing COVID-19 pandemic and the fears mainly focus on
their own health and that of family members regardless
of whether they have undergone surgery. The difficulty
in regulating eating behavior is further aggravated by the
presence of symptoms of depression, anxiety and stress.
However, resources of resilience represent a protective factor in preventing the development of discomfort.
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