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Abstract
This study aims to characterize the psychosocial impact of COVID-19 lockdown for post-bariatric surgery (≥
36 months) women and its association with disordered eating and psychological distress. The medium to long-
time follow up is a period of increased susceptibility for poorer weight outcomes which might be triggered by
the lockdown. Twenty-four participants responded to an online questionnaire and a telephone interview. About half
(n = 14; 58.3%) reported perceived weight gain during the lockdown, 13 (54.1%) limited access to social support,
and 12 (50%) limited access to medical care. Co-habiting with a higher number of persons during lockdown was
associated with fewer difficulties in dealing with emotionally activating situations, less fear of gaining weight, less
fear of losing control over eating, and less disordered eating. The global perceived psychosocial impact of lockdown
was significantly correlated with difficulties in dealing with emotionally activating situations and stress symptoms.
Results highlight the need to monitor post-bariatric patients, facilitate health care access, and promote social support
during the lockdown period.
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Introduction

The lockdown due to Coronavirus disease (COVID-19)
severely impacted multiple domains of people’s lives,
such as daily routines, employment/financial income,
social/family interaction and support, access to food, and
access to health care. Furthermore, recent studies focused
on the psychological impact of COVID-19 found an in-
crease in stress, anxiety, depression, post-traumatic symp-
toms, frustration, confusion, uncertainty, fear, and anger
in the general population (Brooks et al., 2020; Serafini
et al., 2020; de Almeida et al., 2020). Nevertheless, in-
creased attention should be devoted to patients who are
particularly predisposed to experience deterioration in
their psychological status and/or inaccessibility to ade-
quate treatment (Yao, Chen, & Xu, 2019). Specifically,
in the eating disorders field, particular concerns have been
raised about the process involving health care access and
the potential increase of disordered eating behaviors, such
as grazing, binge eat ing, and emotional eat ing
(Fernández-Aranda et al., 2020; Weissman, Bauer, &
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Thomas, 2020). In Portugal, a community-based study
carried out during the lockdown highlighted the presence
of the following disordered eating behaviors: meal skip-
ping, grazing, overeating, loss of control over eating, and
binge eating episodes (39.2%) during lockdown (Ramalho
et al., 2021).

Disordered eating is particularly problematic for indi-
viduals receiving bariatric surgery for weight loss because
of its association with poor long-term weight outcomes.
The need for continuous care for these patients is a hall-
mark to prevent the onset of disordered eating behaviors
and ultimately weight regain (Conceição & Goldschmid,
2019). A previous study by Sisto and colleagues (2020)
stressed that pre- and post-bariatric surgery patients re-
ported increasing hunger, frequency of snacking, and im-
pulse to eat concerning to the COVID-19 pandemic peri-
od. On the other hand, the mental health of bariatric pa-
tients is also a preoccupation, particularly relevant during
the present critical times. Indeed, the same authors con-
cluded that the pandemic led to increased psychological
distress in patients included in a bariatric surgery pro-
gram, expressed in clinically significant anxiety/
depression symptoms, concern about the pandemic, lone-
liness, and boredom. Moreover, it was also pointed out a
relationship between hunger, snacking, eating impulsivity,
and anxiety, stress, and depression symptoms (Sisto et al.,
2020). Another study in Portugal compared a group of
patients in the medium/long term follow up post-
bariatric surgery (COVID_19 group) and a group of pa-
tients reaching the same follow-up time before the pan-
demic began (NonCOVID-19 group). The authors found
that the COVID-19_Group presented higher weight con-
cern, grazing behavior, negative urgency, less weight loss,
and increased weight regain than the NonCOVID-19
group (Conceição et al., 2021). Taken together, these
pieces of evidence suggest that the coronavirus outbreak
negatively impacted eating behaviors, psychological dis-
tress, and weight outcomes in bariatric surgery patients
(Sisto et al., 2020; Conceição et al., 2021).

Up to date, no study described the specific needs of
post-bariatric surgery patients during the lockdown amid
the COVID-19 pandemic, particularly for patients in the
medium to long-term follow-up (>24–36 months since sur-
gery) since this is a period of increased susceptibility for
poorer weight outcomes (Courcoulas et al., 2018). The
present study seeks to characterize the experienced psy-
chosocial impact of the COVID-19 lockdown in Portugal
for post-bariatric surgery patients with 36 months of fol-
low-up. Specifically, this study will describe the psycho-
social impact experiences in varied life domains. This
study also aims to investigate the associations between
the psychosocial impact of COVID-19 lockdown, disor-
dered eating behavior and psychological distress.

Methods

Participants and Procedure

This cross-sectional study included post-bariatric surgery pa-
tients from a central hospital in the North of Portugal enrolled
in a larger ongoing longitudinal study with different follow-up
times. A total of 35 participants of the longitudinal study had
their 36-months follow-up assessment during the first lock-
down period imposed by the emergency state (i.e., effected
in Portugal between March 18 and May 2, 2020). These par-
ticipants were contacted during the COVID-19 lockdown and
answered an online questionnaire in Google Forms assessing
sociodemographic and anthropometric data, disordered eating
behavior, and psychological distress. Five to eight weeks after
the end of the emergency state, these participants were
contacted for a structured telephone-interview with approxi-
mately 10 min duration that retrospectively assessed the per-
ceived impact of the imposed lockdown on psychosocial, psy-
chological, weight, and disordered eating behavior aspects. At
the beginning of the interview, all participants were asked to
respond considering the emergency state period. Only 24 (re-
sponse rate = 68.6%) participants accepted participating in the
interview and composed the final sample of this manuscript.

The study was approved by the ethical review committees
of the university and the hospital involved. All the participants
gave their informed consent and were informed about the aims
of the study and the voluntary nature of their participation.

Measures

Self-Reported Measures Applied in Google Forms

Sociodemographic and Anthropometric Data. It assessed sex,
age, marital status, education level, working status, type and
date of surgery, current weight (in kg) and height (in cm).

Other measures: Depression Anxiety Stress Scales (DASS-
21) (Pais-Ribeiro, Honrado, & Leal, 2004; Whiteside et al.,
2001);UPPS-P Impulsive Behavior Scale –Negative Urgency
Subscale (Whiteside, Lynam, Miller, & Reynolds, 2005) (as-
sesses the tendency to act rashly under negative emotions);
Difficulties in Emotion Regulation Scale (DERS) (Coutinho,
Dias, & Ribeiro, 2009; Gratz & Roemer, 2008); Eating
Disorder Examination Questionnaire (EDE-Q) (Machado
et al., 2014; Fairburn & Beglin, 1994) (assesses disordered
ea t ing psychopa tho logy) ; Three Fac tor Eat ing
Questionnaire R-21 (TFEQ-R21) (Cappelleri et al., 2009;
Duarte, Palmeira, & Pinto, 2018) (assesses disordered eating);
Loss of Control over Eating Scale (LOCES) (Latner, Mond,
Kelly, Haynes, & Hay, 2014). ; Repetitive Eating
Questionnaire [Rep(eat)-Q] (Conceição, Mitchell, Machado,
Vaz, Pinto- Bastos, Ramalho et al., 2017) (assesses grazing-
eating pattern).
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Structured Telephone-Interview

Impact on Emotions, Eating, and Weight (IEEW). Four ques-
tions were used by the authors to screen the perceived
impact of the lockdown on psychological/eating status.
“During the lockdown period: (1) Did you find it difficult
to deal with situations in which you felt very angry, frus-
trated, sad or upset?; (2) Did you feel any mood change?;
(3) How afraid were you of gaining weight?; and (4) How
afraid were you of losing control over eating?”. All items
were responded on a 4-point Likert scale (0 = Nothing; 3 =
Extremely). Two multiple-choice questions asked about
perceptions of weight change (i.e., increase, decrease or
maintenance), and weight status (i.e., underweight, normal
weight, overweight, obesity) during the COVID-19 lock-
down period.

Coronavirus Impact Scale (Kaufman & Stoddard, 2020). The
proposed scale by Stoddard (2020) comprises 11 items rated
on a 4-points Likert scale that assessed the extent of change
experienced due to COVID-19 lockdown in: the respondent
daily routines; family income/employment; access to food;
access to medical health care; access to mental health treat-
ment; access to social support; experience of stress; stress and
discord in the family; personal, immediate/extended family,
and close friends diagnosis of COVID-19 and respective
symptoms if applicable. The total score was calculated by
the sum of participants’ answers to all 11 closed-ended ques-
tions and correspond to the COVID-19 impact score. There is
an additional open-ended item to assess other possible areas
affected by COVID-19.

Statistical Analysis

The IBM® SPSS® Statistics 25 (SPSS Inc., Chicago, IL)
was used for data analyses. Descriptive statistics were used
to examine the demographic, anthropometric, and psycho-
social impact of Coronavirus variables. Pearson (for vari-
ables with a normal distribution) and Spearman (for vari-
ables with a non-normal distribution) correlation coeffi-
cients were performed to identify bivariate associations
among the variables under study. The p-values of <.05
were interpreted as statistically significant. To minimize
the type I error due to the high number of correlation tests,
only correlations corresponding to medium or large effect
sizes were considered meaningful (i.e., >.40 for Pearson’s r
and Spearman’s rho) (Cohen, 1988). A post hoc power
analysis was conducted using the software G*Power 3.1
and revealed that to a correlation between .42 and .85
(the minimum and maximum correlation coefficient, re-
spectively), with alpha of .005 and 24 participants, the
statistical power range from .67 to .99.

Results

Participants were 24 post-bariatric surgery (≥36 months of
follow-up)women. Sociodemographic and anthropometric in-
formation is displayed in Table 1. Twelve (50%) participants
perceived their weight status during the lockdown (IEEW) as
normal weight, 45.8% (n = 11) as overweight, and only one
(5%) as obesity. The majority reported perceived weight gain
during the lockdown period (n = 14; 58.3%), 20.8% (n = 5)
perceived no weight change, and 20.8% (n = 5) perceived
weight loss (IEEW).

Participants reported a total mean score of 9.96 (SD = 3.86,
Min = 3, Max = 20) on the Coronavirus Impact Scale (possi-
ble scores range from 0 to 33). The frequencies of response to
the individual items are presented in Table 2. Notable percent-
ages of the sample reported moderate to severe impact of
COVID-19 lockdown in the following areas: 75% (n = 18)
in daily routines; 54.1% (n = 13) in access to extended family
and non-family social support; 50% (n = 12) in access to med-
ical care; 33.4% (n = 8) in family income/employment; 25%
(n = 6) in access to mental health care; 20.8% (n = 5) in access
to food; 20.8% (n = 5) experience of stress related to
Coronavirus pandemic; and 20.8% (n = 5) and stress/discord
in the family. Only one (4.2%) participant was diagnosed with
COVID-19 reporting mild symptoms, three (12.5%) partici-
pants had an immediate or extended family member or close
friend diagnosed with COVID-19. When openly questioned
about other areas affected by Coronavirus pandemic, the most
reported were the experience of fear (n = 5, 20.8%), and the
extreme reduction of social life events (n = 5, 20.8%).

Table 3 presents the correlations between the total score of
the Coronavirus Impact Scale and other psychological and
disordered eating behavior variables assessed. Higher scores
on the Coronavirus impact scale were linked to higher diffi-
culties in dealing with situations when they felt angry, frus-
trated, sad, or upset (i.e., emotionally activating situations;
IEEW; rs = .45, p = .027), and with higher stress symptoms
(DASS-21; rs = .44, p = .030). Co-habiting with a higher num-
ber of persons during lockdown was associated with fewer
difficulties in dealing with emotionally activating situations
(IEEW; rs = −.49, p = .015), less fear of gaining weight
(IEEW; rs = −.48, p = .019), less fear of losing control over
eating (IEEW; rs = −.56, p = .005), and less disordered eating
psychopathology (EDE-Q; rs = −.47, p = .020). Higher diffi-
culties in dealing with emotionally activating situations during
lockdown (IEEW) were linked with more mood changes
(IEEW; rs = .75, p < .001), fear of gaining weight (IEEW; r-

s = .42, p = .040), depression (DASS-21; rs = .54, p = .007),
anxiety (DASS-21; rs = .55, p = .005), and stress symptoms
(DASS-21; rs = .61, p = .002). More mood changes during
lockdown (IEEW) were linked with higher depression
(DASS-21; rs = .58, p = .003) and anxiety symptoms (DASS-
21; rs = .47, p = .020). Higher fear of gaining weight during
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lockdown (IEEW) was associated with a higher fear of losing
control over eating (IEEW; rs = .60, p = .002), and disordered
eating behaviors and attitudes (EDE-Q; rs = .56, p = .005).

Additional correlations were performed between the individ-
ual items of the Coronavirus Impact Scale representing change
experienced in specific life domains, and psychological and dis-
ordered eating behavior (Supplementary Material – Table S1).
Results showed that a higher impact on access to mental health
care was linked with higher difficulties in dealing with emotion-
ally activating situations (IEEW; rs = .59, p = .002), mood
changes (IEEW; rs = .56, p = .005), and depression symptoms
(DASS-21; rs = .47, p = .020). Higher experience of stress relat-
ed to Coronavirus pandemic was also associated with higher
difficulties in dealing with emotionally activating situations
(IEEW; rs = .44, p = .034), depression (rs = .45, p = .029) and
anxiety symptoms (DASS-21; rs = .46, p = .023), and emotion
dysregulation (DERS; rs = .56, p = .005).

Discussion

The present study aimed to characterize the psychosocial impact
of the Coronavirus epidemic in post-bariatric surgery patients
during the lockdown and its associationwith psychological status
and disordered eating behaviors. Our findings add important
knowledge regarding the specific needs of this population during
this period. Specifically, a notable percentage of bariatric surgery

patients reported perceivedweight gainwhich is of concern since
this sample was assessed in a critical follow-up time (36 months
since surgery). This is a period of increased susceptibility for
poorer weight outcomes (Courcoulas et al., 2018) which might
be triggered by the lockdown. Although the perception of weight
variations might be different from the real weight change, per-
ceived weight gain on itself may indicate underlying disordered
eating attitudes/behaviors making it a target for clinical attention
(Haynes, Kersbergen, Sutin, Daly, & Robinson, 2018).
Conversely, these patients benefit from close monitoring and
earlier detection of dysfunctional behaviors (Conceição &
Goldschmid, 2019; Pinto-bastos, de Lourdes, Brandão,
Machado, & Conceição, 2019) for which the limited access to
health and mental care perceived by 50% and 25% of patients,
respectively, is of concern. These results are in line with a previ-
ous study assessing pre- and post-bariatric patients that found out
only one-fifth of patients continuing direct bariatric care
(Waledziak et al., 2020).

Our findings show that co-habiting with more persons during
lockdown was correlated with fewer difficulties in dealing with
emotionally activating situations and less disordered eating be-
haviors and attitudes. Accordingly, previous literature showed
that the perceived support from family, friends, and significant
others is thought to be associatedwith less psychological distress,
less disordered eating, and more weight loss post-surgery
(Conceição, Fernandes, de Lourdes, Pinto-Bastos, Vaz,
Ramalho, 2019). Thus, the perceived difficulty in maintaining a

Table 1 Participants’
sociodemographic
characterization

N=24 n (%) Mean (SD) Min Max

Age (years) – 50.92 (12.81) 30 71

BMI (kg/m2) – 30.64 (5.06) 22.49 40.72

Marital status

Single 4 (16.7%) – – –

Married/Cohabiting 11 (45.8%) – – –

Divorced 6 (25%) – – –

Widow 3 (12.5%) – – –

Educational level

Elementary school 7 (29.2%) – – –

Middle school 6 (25%) – – –

High school 3 (12.5%) – – –

College degree 8 (33.3%) – – –

Employment status

Employed 16 (66.7%) – – –

Unemployed 2 (8.3%) – – –

Retired 6 (25%) – – –

Type of surgery

Gastric bypass 16 (66.7%) – – –

Sleeve gastrectomy 8 (33.3%) – – –

Follow-up time since surgery (months) – 42.88 (4.73) 37 51

BMI = Body Mass Index
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social support network and good-quality relationships with fam-
ily members reported in our sample may put these patients at
increased risk for poor outcomes.

These results also point to an association between the psycho-
social impact experienced during lockdown and difficulties in
dealing with emotionally activating situations and with higher
stress symptoms. These findings bring further evidence to the
previous general recommendations highlighting the importance
of attending to the psychological status, facilitate the access to
adequate health treatment, and deal with isolation/lack of social
support to minimize the COVID-19 impact (Yao et al., 2019;
Fernández-Aranda et al., 2020; Weissman et al., 2020).

Regarding the limitations of this investigation, this is a pre-
liminary study with a rather sample size which comprised only
of women. Future studies should address the same variables
with a larger sample size and be composed of participants of
both sexes. Notwithstanding, although these aspects might limit
the generalization of results, they also represent a headway
toward understanding how the lockdown period might impact
bariatric surgery treatment. Secondly, despite weight and height
being self-reported, past research supports the clinical relevance
of experienced of weight variations (Haynes et al., 2018) and

cumulating evidence suggests that bariatric patients self-report
their weight reasonably accurately (White, Masheb, Burke-
Martindale, Rothschild, & Grilo, 2007). Third, the question-
naires to assess the perceived psychosocial impact of the im-
posed lockdown (i.e., IEEW and Coronavirus Impact Scale) are
yet to be validated. However, these measures are not intended
to assess unobservable psychological constructs but rather they
ask directly about the perceived impact of different dimensions
of daily-life. Similarly, the correlations should be indicative of
the statistical and clinical relevance of our findings. Finally, we
used a cross-sectional design that does not allow causality in-
ferences between perceived impact and the psychological as-
pects evaluated.

Conclusion

To the best of our knowledge, this is the first study that char-
acterized the psychosocial impact of the COVID-19 lockdown
period and its association with psychological status and disor-
dered eating behavior in bariatric surgery patients undergoing
critical follow-up times since surgery. The findings alert

Table 2 Descriptive statistics of Coronavirus Impact Scale items assessed during lockdown

Items Frequencies
n (%)

None Mild Moderate Severe

Rate how much the Coronavirus pandemic has changed your life in
each of the following ways:

1 – Routines 2 (8.3%) 4 (16.7%) 6 (25%) 12 (50%)

2 – Family income/employment 12 (50%) 4 (16.7%) 4 (16.7%) 4 (16.7%)

3 – Access to food 14 (58.3%) 5 (20.8%) 3 (12.5%) 2 (8.3%)

4 – Access to medical health care 4 (16.7%) 8 (33.3%) 9 (37.5%) 3 (12.5%)

5 – Access to mental health treatment 17 (70.8%) 1 (4.2%) 5 (20.8%) 1 (4.2%)

6 – Access to extended family and non-family social supports 0 (0%) 11 (45.8%) 11 (45.8%) 2 (8.3%)

7 – Experiences of stress related to coronavirus pandemic 2 (8.3%) 11 (45.8%) 4 (16.7%) 7 (29.2%)

8 – Stress and discord in the family 16 (66.7%) 3 (12.5%) 4 (16.7%) 1 (4.2%)

9 – Personal diagnosis of coronavirus (and symptoms if applicable) 23 (95.8%) 1 (4.2%) 0 (0%) 0 (0%)

10 – Immediate family member(s) diagnosed with coronavirus
(and symptoms if applicable)

23 (95.8%) 1 (4.2%) 0 (0%) 0 (0%)

11 – Extended family member(s) and/or close friends diagnosed with
coronavirus (and symptoms if applicable)

22 (91.7%) 2 (8.3%) 0 (0%) 0 (0%)

Topic reported Frequency
n (%)

12 – Please tell us about any other ways the coronavirus pandemic
has impacted your life

Experience of fear 5 (20.8%)

Extreme reduction in social life 5 (20.8%)

Loss of the job 2 (8.3%)

Self-medication due to lack of medical assistance 1 (4.2%)

Deterioration of mental health due to lack treatment 1 (4.2%)

Increased anxiety 1 (4.2%)

Financial impact 1 (4.2%)
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clinicians in the field of the need for close monitoring of these
patients and the importance of facilitating health care access
and promoting social support during the lockdown period.
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