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Abstract

Objectives To determine how the COVID-19 lockdown influenced the lifestyle, eating behavior, use of substances, mental
health, and weight in patients who had undergone bariatric surgery (BS) and explore the self-perception of one’s own health
and fears related to COVID-19.

Methods We performed a cross-sectional exploratory study in obesity patients who had undergone BS surgery> 1 year
previously in a university hospital. Assessment was performed 40 days after initiating lockdown and included 2 periods:
from April 24 until May 8 and during the initial de-escalation period: from May 9 until 22, 2020. A structured telephone
interview and an online survey were administered.

Results One hundred eighty-eight patients were interviewed; 156 also responded to the online survey (77% females, mean
age 53.46 +10.48 years, mean follow-up 5.71 £4.30 years). Dietary habits were affected in 72% of the participants, with
15% reporting better diet planning; 83.5% reported having more sedentary behaviors; 27% and 36% showed depression and
anxiety, respectively; and 45% of participants reported bad sleep quality. In relation to changes in the use of any substance,
the use increased in the majority of patients who were previously users. Self-perception of one’s own health and fears related
to COVID-19 were only moderate. Finally, emotional eating and time since BS were statistically significant risk factors for
predicting weight gain.

Conclusions Lockdown during COVID-19 pandemic negatively influenced the lifestyle, mental health, substance use, and
weight in BS patients. These alterations were somewhat similar to those observed in the general population but more severe
and with important clinical implications.
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Introduction

It has been shown that mandatory lockdown periods have
a negative psychological impact on the general population.
Several emotional disturbances, symptoms of post-traumatic

Key Points
o The impact of COVID-19 on overall health was more severe in BS
patients than in the general population.

e Negative consequences in lifestyle and weight were observed in
BS patients during the pandemic.

e BS patients are a group at special risk to the effects of COVID-19
in relation to mental health and substance use.

o Effective therapeutic strategies should be developed for BS during
this challenging pandemic.
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stress, feelings of being emotionally exhausted, reactions
of anger, and anxiety, as well as mood alterations and irri-
tability, have been described [1, 2]. A study carried out in
people in quarantine due to possible contact with patients
with severe acute respiratory syndrome (SARS) revealed
the presence of emotions of fear, nervousness, sadness, and
guilt [3]. In addition, low levels of activity due to confine-
ment also affect night sleep, favoring the appearance of sleep
disturbances [4].
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To detain coronavirus disease 2019 (COVID-19), on
March 14, 2020, the Spanish population was ordered to stay
home. People were only allowed to leave their homes to pur-
chase essential goods and for going to work in those cases in
which in-person work was essential. These strict lockdown
indications were extended for 15-day period until May 8,
at which time signs of a sustained decline in the infection
curve led to progressive de-escalation measures. This de-
escalation ended in the study area on June 21 after which the
area entered a new normality of coexistence with clusters of
COVID-19 infection in which face masks and social distanc-
ing remained mandatory.

In this context of health crisis, recent literature indicates
that patients with obesity have a higher risk of COVID-19
infection and presenting serious and even fatal associated
complications [5]. Although some studies have shown a
decrease in the prevalence of emotional or psychopatho-
logical disorders in subjects with obesity after bariatric
surgery (BS), as a group, these individuals continue to pre-
sent a greater psychopathological burden [6, 7]. Awareness
of greater vulnerability in pandemic can increase the level
of worry and anxiety. Uncertainty, the duration of confine-
ment, and other variables related to lockdown further affect
mood and emotions. These alterations negatively affect eat-
ing behavior [8], and can also favor the appearance of emo-
tional eating [9], frequent snacking, and increased alcohol
consumption as well as other dysfunctional lifestyle habits,
which can lead to overeating and weight regain. Investi-
gation of the aforementioned factors in patients who have
undergone BS is essential to provide preventive public
health strategies that can promote the maintenance of the
healthiest lifestyles during the pandemic.

Therefore, the primary aim of this study was to determine
how the first wave of COVID-19 lockdown influenced the
lifestyle, eating behaviors, use of substances, mental health,
and weight in patients who had undergone BS. A secondary
aim was to explore the self-perception of one’s own health
and fears related to COVID-19 outbreak.

Materials and Methods
Design

We report the cross-sectional part of an ongoing longitu-
dinal study carried out by an Obesity Unit of a university
hospital with participants who had undergone BS more than
1 year previously. This exploratory and unicentric study was
initially designed to perform two assessments: the first dur-
ing the lockdown and the second 6 months after the first
wave had ended. However, prolongation of the pandemic
and the reimposition of the health state of emergency with
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successive waves of the virus impeded the second assess-
ment in non-confinement conditions at the planned time or
thereafter.

The assessment was performed 40 days after having started
the lockdown in Spain. Due to changes in confinement meas-
ures over time, the assessment was performed into 2 different
conditions study periods: one corresponding to the lockdown
(from April 24 until May 8) and the other during the initial de-
escalation period (May 9 until May 22, 2020). The inclusion
criteria were primary BS performed more than 1 year previ-
ously and scheduled medical or nutritional follow-up visits
during the study period. The exclusion criteria were pregnant
or breastfeeding patients and patients who had undergone
revisional BS. The recruitment was consecutive.

Post-operative follow-up depends on the time since
surgery, and as a rule, during the first year after surgery
follow-up by endocrinologists and surgeons is performed
at 4 and 12 months followed by annually for up to 5 years.
Appointments with nutritionists are more frequent during
the first two years, being at 15 days, and at 3, 6, 12, 18, 24,
and 30 months, followed by annual visits thereafter. Sup-
port groups conducted by nutritionists are strongly recom-
mended. When any psychological aspect is detected, pre-
surgery or in the post-surgery follow-up, patients are referred
for psychological evaluation and treatment if required.

Methodology

From the first day of the lockdown, telemedicine practices
were implemented. Thus, on the day of the scheduled visit,
patients received a telephone instead of face-to-face visit.
The aim of the study was explained and informed consent
was obtained twice. During the telephone interview, the aim
of the study was explained and informed oral consent was
obtained. The online survey included the aims of the study,
a sentence in which we assured all data would only be used
for research purposes, and again, before starting the survey,
there was a question about whether the patient wanted to
participate. Clicking yes allowed the patient to continue the
survey. The study was approved by the Ethical Review Board
of our institution (HCB/2020/0567).

The study was carried out in two parts in the same patient: a
telephone-interview and an online survey, specifically built by
the multidisciplinary members of the Obesity Unit of our hospi-
tal. The structured telephone interview collected anthropomet-
ric information (subjective change in weight during lockdown)
and also some behavioral questions [changes in eating, sleeping
and physical activity (PA) habits and changes in substance use
(tobacco, cannabis, caffeine, alcohol)]. Furthermore, some vali-
dated Spanish questionnaires were administered: a short version
of the Alcohol Use Disorders Identification Test, AUDIT-4 [10],
taking into account only the period from the beginning of lock-
down; the International Physical Activity Questionnaire-Short
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Form (IPAQ-SF) [11, 12] to evaluate PA habits and the Mediter-
ranean Diet Adherence Test (MEDAS) [13]. The latter test was
discontinued two weeks after the initiation of the study due to
the lengthy time needed to answer the questions and in order to
simplify the telephone visits.

The structured online survey included a brief ad-hoc ques-
tionnaire oriented to the COVID-19 outbreak (questions about
personal and family/relative infection, risk and subjective health
perception, etc.), and demographic, work and finance data. In
addition, several validated Spanish scales were administered
to assess different domains. To evaluate emotional state, we
used the Hospital Anxiety and Depression Scale (HADS) [14,
15] and the Positive and Negative Affect Schedule (PANAS)
[16, 17]; three more items were appended reflecting negative
affectivity prevalent in the lockdown literature: loneliness,
boredom, and frustration. Eating behavior (restrained, external,
and emotional) was assessed with the Dutch Eating Behavior
Questionnaire (DEBQ) [18, 19]. Sleep quality over a 1-month
interval was assessed with the Pittsburgh Sleep Quality Index
(PSQI) [20, 21]. Finally, the usual use of alcohol was evaluated
with the AUDIT-4 with the instruction to answer according to
customary use of alcohol during the previous year (before lock-
down). Neuroticism, a personality trait related to health, was
assessed with the Neuroticism scale of the Eysenck Personality
Questionnaire-Revised (EPQ-R). More information related to
the questionnaires and scales used and their scoring is available
in Supplementary material 1.

Statistical Analysis

Continuous variables are described as mean +SD values or
median [interquartile range (IQR)], according to their adher-
ence to Gaussian distribution. Categorical data are presented
as frequencies and percentages. The Fisher’s exact, ¢ test,
Mann—Whitney, or the Chi-squared test were used when
required. To study correlations, we used the Pearson or Spear-
man coefficients according to the data. Multivariable logistic
regression models were used to study predictors of weight
gain during the lockdown, considering variables with a p
value <0.10 on univariate testing for the multivariable analysis
using a forward stepwise strategy.

The level of significance was established at the 0.05 level
(two-sided) except for the selection of variables for the mul-
tivariable logistic model. The statistical analyses were per-
formed using SAS 9.4 (SAS Institute, Inc., Cary, NC, USA).

Results
Sociodemographic and Clinical Characteristics

Telephone interviews were performed in 188 patients, 156
of whom also responded to the online survey. Of these, 145

were females (77.1%). The sociodemographic and clinical
characteristics of the sample are shown in Table 1.

There were few differences between the lockdown and de-
escalation periods. Lesser PA and more sleep disturbances
(sleeping < 5 h) were reported during lockdown compared to
the de-escalation period (PA: 98.2% vs. 83.3%, p=0.0006;
sleep: 14.6% vs. 3.9%, p=0.048). Therefore, throughout the
manuscript, we will refer to the global sample that comprises
the 2 periods except for these 2 variables.

Changes in Lifestyle: Dietary and Physical Activity
Habits

Dietary habits were affected during lockdown in 72% of the
participants, with only 15% reporting better diet planning.
The mean score in the MEDAS (n=91) was 8.54 +2.48
indicating medium adherence to the Mediterranean diet,
and only 25% of the individuals reported high adherence
(Table 2). The MEDAS score only showed an inverse
correlation with the body mass index (BMI) (r= —0.39
p<0.001).

Regarding PA routines, 173 (92%) participants reported
changes, with 157 (91%) having more sedentary behaviors
(more than 10 h/day of sitting). According to the [IPAQ-SF
questionnaire, 69% of the participants were categorized as
having low activity levels (Table 2).

There were no differences according to sex, the type of
BS, or the time since surgery in any of the lifestyle measures.

Psychological Variables

The psychological characteristics of the participants are
shown in Table 3. According to HADS, 42 individuals
(27%) suffered some degree of depression and 60% of
them were on antidepressant treatment during the study
period. In regard to anxiety, 56 (36%) of participants
presented some degree of anxiety with 55% receiving
psychopharmacological treatment. In relation to sex, the
only significant difference was found in anxiety, being
more prevalent in women than in men (40.2% vs. 21.2%,
p=0.044).

Women also exhibited higher negative affectivity com-
pared to men (22+8.2 vs. 17.7+7, p=0.007) in the PANAS.
In addition, positive affectivity was directly associated with
the MEDAS score (r=0.334, p=0.002) with an inverse
correlation coefficient for negative affectivity (r= —0.217,
p=0.042). Finally, neither negative emotions related to
lockdown (lonely, bored, and frustrated) nor DEBQ scales
(emotional, external and restrictive eating) showed differ-
ences according to sex, type of BS or time since BS was
performed.
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Table 1 Sociodemographic and clinical characteristics of the sample

Value (mean, SD) Range
Age (years) Total sample 53.46 (10.48) 23-76
(n=188) <40 (n=20, 10.6%) 34.25 (4.45) 23-39
41-59 (n=108, 57.4%) 50.52 (5.10) 40-59
>60 (n=060, 32%) 65.17 (3.76) 60-76
Sex [n (%)] Female 145 (77)
(n=188) Male 43 (22)
Lockdown period [n (%)] (n=188) April 24-May 8 109 (58)
May 9-May 22 79 (42)
Weight at before lockdown (kg.) (n=188) 87.15 (18.34) 53-153
Weight at the survey time (kg.) (n=188) 90.04 (18.83) 55-157
BMI at before lockdown (kgl/mz) (n=188) 32.08 (5.86) 21-56
BMI at the survey time (kg./m?) (n=188) 32.55 (6.01) 17-56
Type of surgery Laparoscopic bypass gastric 87 (46)
[n (%)] (n=188) Laparoscopic sleeve gastrectomy 90 (48)
Duodenal switch 11 (6)
Time since BS (years) (n=188) Total sample (mean, SD) 5.71 (4.30) 1-15
<2 [n (%)]* 32 (17)
2-5 [1 (%)] 62 (33)
>5[n (%)] 94 (50)
Level of Education < Undergraduate 87 (56)
[n (%)] (n=156) Graduate 24 (15)
> Postgraduate 45 (29)
Employment status Unemployed 30 (20)
[n (%)] (n=156) Employed 88 (56)
Retired 38 (24)
Marital status [n (%)] (n=156) Single 26 (17)
Married/living as couple 100 (64)
Widowed/divorced/separated 30 (19)
“Period > 1 year but <2 years
Table 2 Dietary and physical activity habits during COVID-19 lock- With respect to changes in substance use, tobacco consump-
down tion increased in most smokers (84%). Among participants
Questionnaire or scale Mean (SD) who changed the use of caffeine, 60% increased the units/day.
The intake of any type of alcoholic beverage changed in only
MEDAS  Global score (range 0-17) 8.54(248) 19% of the participants, with an increase in alcohol use in
(=9 Low adherence (<7) (%) 3 71% of these individuals. No significant effect was found with
Medium adherence (8-10) (%) 42 regard to time since surgery, marital status, employment status,
High adherence (2 11) (%) 25 or worsening of the economic situation due to COVID-19 in
IPAQ-SF  Sitting routines (min/day) 606.23 (247.28) " any of the changes observed in substance use. The AUDIT-4
(n=188)  Walking (METs min/week)* 331.69 (516.83)

corresponding to the lockdown period identified 5% of risky
drinkers, compared to 7.4% corresponding to the pre-lockdown
period. There were no differences between sexes in these per-

Moderate intensity (METs min/week)  100.00 (302.53)
Vigorous intensity (METs min/week)  44.47 (348.47)

Total activity (METSs min /week) 476.15(737.73)  centages but in the global scores, men had higher scores than
Activity Level (%) women in both time periods (lockdown: men mean=2+2.4
Low 69 vs. women mean=0.9+2, p<0.001; pre-lockdown: men
X.O(:Ierate 59 mean=2.7+3.83 vs. women mean=1+2.05, p=0.001).

1g

In relation to sleep, the PSQI showed that in the strict-

MEDAS, Mediterranean Diet Adherence Test; IPAQ-SF, Interna- est confinement period, more women than men slept<5 h
tional Physical Activity Questionnaire-Short Form. *METs, metabolic ~ (p=0.039). Moreover, women presented worse sleep quality
equivalents
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Table 3 Phycological, emotional, and mental health factors during
COVID-19 lockdown

Questionnaire or scale Mean (SD)
HADS Anxiety 7.84 (3.2)
(n=156) Depression 6.86 (3.4)
Global score 14.7 (6)
PANAS (range 5-50) Positive affect 29.62 (8.2)
(n=156) Negative affect 21.1 (8.2)
Added COVID-19-related Lonely 1.92 (1.2)
emotions * (range 1-5)  Bored 2.51 (1.3)
(n=156) Frustrated 2.25(1.3)
DEBQ Emotional eating 2.60 (.9)
(n=156) External eating 2.51(.6)
Restrained eating 2.79 (.7)
AUDIT-4 (n=188) 1 month (during lock- 1.17 2.2)
down)
AUDIT-4 (n=156) 12 months (before lock- 1.42 (2.5)
down)
EPQ-R** (n=156) Neuroticism scale 4348 (11.3)
Global PSQI score® 7.94 (4.3)
(n=156)

HADS, Hospital Anxiety and Depression Scale; PANAS, Positive and
Negative Affect Schedule; AUDIT-4, Alcohol Use Disorders Identi-
fication Test-4 items; EPQ-R, Eysenck Personality Questionnaire—
Revised; PSQI, Pittsburgh Sleep Quality Index

“Not included in any questionnaire or scale
“*Values are expressed in 7 score (mean 50, DS 10)

#Significant differences were found according to sex (p=.021)

than men (8.30+4.45 vs. mean 6.59 +3.34, p=0.021)
(Supplementary material 2). In the overall sample, 45% of
participants had bad sleep quality; in 29%, sleep efficiency
was < 75%, 60% exhibited sleep latency > 31 min at least
once a week, 72% reported sleep disturbances, and 29% used
sleep medication.

COVID-19-Oriented Questions
Regarding self-perception of one’s own health, there were no

differences according to sex, although there was a significant
correlation with years since BS (r=0.228, p=0.005).

Table 4 Some of the COVID-19 crisis-oriented questions

Participants demonstrated a greater fear of close family
members being infected by COVID-19 and having serious
health complications than fear that the same could occur to
them (Table 4). In addition, significant, albeit low, correla-
tion coefficients were found between some psychological
variables and those fears (range — 0.180 to 0.420) (Supple-
mentary material 3).

Among the survey sample, only 9.8% had a confirmed
nucleic acid-base polymerase chain reaction (PCR) or
believed they had had COVID-19 symptoms, and 3 cases
required in-patient care. In relation to family members, 11%
had a confirmed PCR or COVID-19 symptoms, with 4 being
hospitalized and 3 dying.

Weight Change and Predictors of Subjective Weight
Regain

During lockdown, 72% of participants believed their weight
had changed, and 3% did not know. Weight gain was the
most frequent change reported (86%), with a mean of
2.1+2.8 kg. The weight self-report was significantly greater
than the weight recorded before the pandemic (p <0.001)
(Table 1).

From among the potential predictors of weight gain found
in univariate regression analysis (Supplementary material 4),
emotional eating and time since BS were statistically sig-
nificant risk factors in the multivariable logistic regression
model (Table 5), whereas walking METS-min-week showed
a non-statistical trend to being a protective factor. The area
under the curve was 0.713.

Discussion

The results of the present study show that the Spanish
COVID-19 lockdown influenced the lifestyle (PA and
adherence to the Mediterranean diet), eating behaviors,
mental health, substance use, and weight in patients who
had undergone BS, a population particularly at risk of adopt-
ing maladaptive behaviors in this situation. This is the first
study to comprehensively evaluate all these variables in this
population.

Health and COVID-19-related questions (n=156) Mean (SD)
Self-perception of one’s own health (range 1-5) 3.16 (.64)

Fear of COVID-19 contagion (range 0-10) 6.09 (3.05)
Fear of getting sick and having serious health complications, and even losing one’s life because of COVID-19 (range 0-10) 5.19 (3.32)
Fear that someone close to you could get COVID-19 (range 0-10) 7.44 (2.75)
Fear that a close person could become ill and have serious health complications, and even lose their life because of COVID-19 7.50 (2.81)

(range 0-10)
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Table 5 Multivariate logistic regression to predict weight gain during
lockdown

95% CI for OR

B Lower upper
Predictor pvalue OR
Emotional eating (DEBQ) .0262 1.52  1.05 2.19
Walking METs (100 units) *  .0791 0.94 0.88 1.01
Time since BS .0219 1 Reference
Time since BS (2-5 yrs.) .0071 4 1.46 10.99
Time since BS (>5 yrs.) .0310 276  1.10 6.95

DEBQ Dutch Eating Behaviour Questionnaire, *METs metabolic
equivalents (IPAQ-SF, International Physical Activity Questionnaire-
Short Form)

During lockdown, meal planning worsened in 85% of the
patients studied compared to 36% in the general Spanish
population [22]. This finding is consistent with other studies
reporting that following a healthy eating pattern was much
more challenging in BS patients [23, 24]. Even though the
scores in restrained, emotional and external eating of our
participants were analogous to those of the Spanish general
population [22], other authors have described an increase in
various dysfunctional eating behaviors such as snacking and
binge eating [25]. A recent study comparing the evolution
of BS patients at 36 months during a non-COVID-19 vs. a
COVID-19 period found a significant rise in weight con-
cern, repetitive eating and compulsive grazing in the latter
period [26]. Furthermore, inappropriate nutritional intake
was found among BS patients in the first year of surgery
[27], when individuals are more compliant with dietary rec-
ommendations. We found medium adherence to the Mediter-
ranean diet, and the higher the adherence the lower the BMI,
similar to findings in the general population [28]. Therefore,
the COVID-19 pandemic widely affected different aspects
of eating behavior and the following of a healthy diet in BS
patients.

It is well known that sedentary behaviors are common
among BS candidates and little change in PA have been
reported after BS [29]. However, this trend worsened during
lockdown in the same line as the general population (91%
vs. 70%) [30]. The factors of lifestyle deterioration include
not being able to go to work, disruption in routines (family,
social, and leisure), fears, and negative emotions [30], par-
ticularly in vulnerable groups such as people with obesity
or those who have undergone BS [23, 24].

Depression and anxiety symptoms were more prevalent
in our group compared with the general Spanish popu-
lation (27 and 36% vs. 9 and 8% respectively) [30], in
agreement with the accumulated evidence of a higher
prevalence of psychiatric disorders in patients with obe-
sity, even after BS [31], and also with the mental health
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deterioration described in BS patients since the beginning
of the pandemic [24, 25, 32].

Confinement and social isolation could contribute to the
development or worsening of some potentially addictive
behaviors, such as online gambling and gaming, as well as
the use of any substance as coping strategies [33]. In this
regard, we found a significant increase of tobacco, caffeine,
and also alcohol consumption similar to other studies [24].
Unexpectedly, risky drinking patterns were slightly lower
during lockdown than the year prior to the pandemic (5% vs.
7%), in consonance with data from an international survey
[34]. Spending more time with the family and the impos-
sibility of going to establishments that allow consumption
could explain these results.

Sleep has frequently been impaired during confinement
[24, 30, 35]. Remarkably, 70% of our global sample pre-
sented some kind of sleep disturbances. There is some evi-
dence of an inverse association between sleep quality and
BMI in the general population [35], as well as in individuals
who have undergone BS[16]. This relationship cannot be
explained only by behavioral components, such as greater
eating psychopathology [36]. It has been proposed that short
sleep duration may activate obesity-related genes, changes
in leptin and ghrelin concentrations and the enhancement
of hedonic brain processing that leads to food consumption
[37-39].

Strikingly, BS patients exhibited an average self-per-
ception of their own health in contrast to the evidence of a
higher risk of being infected and presenting serious health
complications [5]. Moreover, self-perception of health was
positively influenced by the years since BS was performed.
These aspects could, perhaps, reflect a certain degree of
health unawareness in the first pandemic wave and the idea
that health improves after BS. Fears of COVID-19 contagion
and related health complications were only moderate and
somehow related to some psychological aspects of negative
emotional valence, such as anxiety, negative affectivity, and
personality trait neuroticism.

Similar to other studies on patients who have undergone
BS, a subjective increase in weight was observed in the
vast majority of our patients (86%) [40, 41], even from
very early on in the pandemic [42]. A study on the 3-year
evolution of BS patients during the pandemic compared to
prior to the pandemic also showed less weight loss during
the pandemic [26]. The changes we observed were nearly
twofold greater than those described in the Spanish general
population [43]. The weight regain in our study was mild
on average (2.1 kg) but significant in this population. It is
likely that the care provided by our team at a medical and
nutritional level contributed to mitigating the impact of
weight gain during the COVID-19 lockdown.

Among several factors related to surgery, anthropomet-
rics, lifestyle, changes in economic or employment status,
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and psychological variables, only emotional eating and
time since BS were risk factors for subjective weight gain.
Emotional eating, defined as eating in response to nega-
tive emotions or stress, has been described as a way to
cope with stressful situations and emotional self-regula-
tion, being highly prevalent in people with obesity. The
COVID-19 pandemic has had and have a significant impact
on psychological state enhancing negative affectivity [44],
and its influence maybe even more prominent in people
with obesity as we recently reported [45].

One of the main strengths of this study is the use of vali-
dated questionnaires to assess all the domains of interest.
When the study was performed, there was little information
about the impact of COVID-19 lockdown in BS patients.
A limitation of the study is that we only reported cross-
sectional findings because the second assessment could not
be performed as initially designed due to the reimposition of
restrictive measures similar to those during the de-escalation
period in the first wave of the pandemic. Nonetheless, our
findings are relevant to help in reducing the negative impact
of the pandemic in this special risk group.

In conclusion, lockdown negatively influenced life-
style, eating behaviors, mental health, substance use, and
weight in BS patients, a special risk group of maladaptive
behaviors. These alterations were, to some extent, simi-
lar to those reported in the general population but were
more severe and had more important clinical implica-
tions. These findings will contribute to develop effective
therapeutic strategies to address difficulties faced by BS
patients, which can be further exacerbated under circum-
stances such as this challenging pandemic.
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