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Abstract

Background Patients undergoing bariatric surgery have high rates of psychiatric comorbidity, which may increase their
vulnerability to COVID-19-related mental health distress. Exacerbation of mental health distress and disordered eating
could have significant negative effects on long-term weight management and quality of life for these patients if untreated.
Objective To determine the efficacy of a telephone-based cognitive behavioral therapy (Tele-CBT) intervention in improving
depressive, anxiety, and disordered eating symptoms during COVID-19.

Methods Participants were recruited as part of a larger randomized controlled trial study (clinicaltrials.gov ID:
NCT03315247) between March 2020 and March 2021 and randomized 1:1 to receive Tele-CBT or standard bariatric
care. Outcomes of Generalized Anxiety Disorder-7 (GAD-7), Patient Health Questionnaire-9 (PHQ-9), Emotional Eating
Scale (EES), and Binge Eating Scale (BES) were measured at baseline, immediately post-intervention, and 3 months post-
intervention. Linear mixed models were used to test the effect of intervention group, time, and group-by-time interaction
for each outcome.

Results Eighty-one patients were included in the intention-to-treat analysis. Mean (SD) age of participants was 47.68 (9.36)
years and 80.2% were female. There were significant group-by-time interactions for all outcomes and significant differences
between groups across time. There were significant decreases in mean GAD-7 (p =0.001), PHQ-9 (p <0.001), EES-Total
(»p=0.001), EES-Anger (p =0.003), EES-Anxiety (p <0.001), EES-Depression (p <0.001), and BES (»p =0.002) scores for
the Tele-CBT group at post-intervention and follow-up when compared to baseline and the control group.

Conclusion Tele-CBT is a feasible and effective treatment for improving psychological distress and disordered eating among
post-operative bariatric surgery patients during the COVID-19 pandemic.
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Introduction

The SARS-CoV-2 coronavirus disease (COVID-19) pan-
demic has caused over 4 million deaths globally and resulted
in significant distress, social disruption, and economic bur-

Key points
o The Tele-CBT group had a significant decrease in depressive
and anxiety symptoms.

o The Tele-CBT group had a significant reduction in disordered
eating symptoms.

o Improvements in the Tele-CBT group were sustained at 3-month
follow-up.
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den worldwide [1, 2]. Although studies comparing general
population mental health outcomes before and during the
COVID-19 pandemic have not conclusively shown a sig-
nificant difference to date, studies have identified high-
risk patient populations experiencing COVID-19 mental
health distress, such as patients with chronic or pre-existing
medical conditions, including obesity [3, 4]. COVID-19


http://orcid.org/0000-0002-9626-1509
http://crossmark.crossref.org/dialog/?doi=10.1007/s11695-022-05981-6&domain=pdf

Obesity Surgery (2022) 32:1884-1894

1885

lockdowns have further resulted in worsening mental health,
distress, and eating behaviors for patients living with obe-
sity [5]. In addition, the high rates of COVID-19 mental
health distress and eating-related difficulties have also been
associated with worse weight loss outcomes in patients with
obesity, including patients who underwent bariatric surgery
[6-8]. As a result, patients with obesity have experienced
profound psychosocial burden secondary to COVID-19
which has compromised obesity management and weight
loss outcomes [6, 9].

Patients undergoing bariatric surgery have high rates of
psychiatric comorbidity, which may increase patients’ vul-
nerability to COVID-19-related psychological distress and
its negative impact on coping and behavior change after bari-
atric surgery. Approximately 55 to 70% of bariatric surgery
patients have a lifetime history of psychiatric illness consist-
ing mainly of depressive, anxiety, and binge eating disorders,
which could increase patients’ vulnerability to mental health
complications during COVID-19 [10-12]. Moreover, patients
experiencing disordered eating (e.g., binge eating symptoms)
beyond the first year after bariatric surgery are at increased
risk of poorer weight loss and mental quality of life outcomes
[13-15]. Beyond the second year following bariatric sur-
gery, patients may be at increased risk of developing depres-
sion, which has been associated with weight recidivism and
impaired quality of life [15, 16]. During COVID-19, post-
operative bariatric surgery patients reported challenges with
eating behaviors, specifically difficulty following their rec-
ommended diet, increased hunger, increased impulse to eat,
and increased snacking behavior [17]. Studies suggest that
poor dietary adherence and disordered eating are associated
with anxiety, depressive, and stress symptoms secondary to
the pandemic [17-19]. Data from a qualitative study of post-
operative bariatric surgery patients also identified increasing
anxiety with rising COVID-19 case numbers and dysregu-
lated eating patterns in response to increased emotional dis-
tress [20]. Therefore, COVID-19 mental health distress and
disordered eating could have significant negative effects on
long-term weight management and quality of life for bariatric
surgery patients if untreated.

The literature on psychosocial interventions to support
patients living with obesity during COVID-19 remains lim-
ited, despite emerging rapid and systematic reviews. Sokla-
ridis and colleagues conducted a rapid review of mental
health interventions and supports during COVID-19 and
identified some preliminary evidence from past pandemics
for cognitive behavioral therapy (CBT), progressive muscle
relaxation, and an internet-based self-help intervention [21].
A recent living systematic review of randomized controlled
trials identified well-designed trials providing evidence for
self-guided internet-based CBT and a lay-person supportive
phone intervention to improve mental health distress [22].
These reviews underscore the importance of accessible and

scalable interventions to support patients’ self-management
and mental health in the context of physical distancing,
self-isolation, and travel restrictions during the COVID-19
pandemic. Despite this preliminary evidence for COVID-19
mental health interventions, these reviews did not identify
any mental health interventions that specifically addressed
pandemic-related psychological distress or disordered eating
in patients with obesity.

The COVID-19 pandemic offers a unique opportunity to
redefine psychosocial care and treatment delivery for bariat-
ric surgery patients mainly through virtual care [23]. Quali-
tative interviews of post-operative bariatric surgery patients
during COVID-19 have underscored the importance of hav-
ing access to psychosocial support via virtual care (including
telemedicine and telephone) during the COVID-19 pandemic
[20]. Moreover, Messiah et al. conducted a systematic review
of eHealth strategies for metabolic and bariatric surgery and
identified several studies describing mobile, virtual (remote),
and online-based treatments for patients; however, well-
designed studies examining the effectiveness of these inter-
ventions are lacking [24]. Although COVID-19 has provided
an opportunity to accelerate implementation of virtually
delivered psychosocial treatments in bariatric surgery care,
we could not identify any research examining the effective-
ness of virtually delivered psychosocial interventions to treat
COVID-19 mental health distress or eating psychopathology.

Given the lack of research on the efficacy of COVID-19
mental health interventions to support patients after bariat-
ric surgery, this randomized controlled trial aimed to evalu-
ate the efficacy of a telephone-based cognitive behavioral
therapy (Tele-CBT) intervention in improving depressive,
anxiety, and disordered eating symptoms during COVID-19
in patients who were 1-year post-bariatric surgery, a period
that has been recommended as an optimal time for psycho-
social intervention [25, 26]. This Tele-CBT intervention has
previously demonstrated efficacy in improving psychological
distress and disordered eating symptoms before and after
surgery [27-30]. Based on these initial studies, we hypoth-
esized that patients in the Tele-CBT group would report sig-
nificant reductions in anxiety, depressive, emotional eating,
and binge eating symptoms immediately following the inter-
vention compared to the control group, and would remain
significantly lower at 3-month follow-up.

Methods

Study Setting

Patients were recruited from the University Health Network
Bariatric Surgery Program (UHN-BSP), the Humber River

Hospital Bariatric Surgery Program (HRH-BSP), and The
Ottawa Hospital Weight Management Clinic (TOH-WMC)
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between March 2020 and March 2021 as part of a larger
multisite randomized controlled trial (NCT03315247). We
included patients recruited from the larger RCT until March
2021 given the 2-month duration of the intervention and
significant changes to public health restrictions in June 2021
as a result of COVID-19 re-opening.

This study was approved by the University Health Net-
work Research Ethics Board in Toronto, Canada. All patients
provided their informed consent for inclusion before they
participated in the study. To be accepted into the UHN-
BSP, HRH-BSP, or TOH-WMC, patients are required to
be 18 years or older with a pre-operative body mass index
(BMI) of >40 kg/m? or > 35 kg/m? with at least one obe-
sity-related comorbidity. Eligibility criteria to participate in
the study included receiving bariatric surgery 1 year ago,
being fluent in English, and having access to a telephone
and to a computer with Internet connection for questionnaire
completion. Exclusion criteria included poorly controlled
psychiatric illness that would impede a patient’s ability to
engage in the Tele-CBT sessions (e.g., psychosis) or active
suicidal ideation. Patients received a Roux-en-Y gastric
bypass unless a sleeve gastrectomy was surgically indicated
(e.g., if there was a history of previous abdominal surgeries
resulting in extensive adhesions and/or distorted anatomy).

Study Procedures

All patients who were invited to participate following
screening completed a series of questionnaires at baseline
using Qualtrics survey software (Provo, UT). All patients
were between 12 and 14 months post-surgery when complet-
ing the baseline questionnaires. Upon completion, partici-
pants were randomized 1:1 to either the Tele-CBT group or
the control group using Randi, an in-house built randomiza-
tion program. Randomization was stratified by site. Those
randomized to the control group received standard bariatric
care which included symptom monitoring and care naviga-
tion (i.e., if patients were flagged to have scored above clini-
cal cutoff for any of the questionnaire measures, or if they
requested additional support, they were directed back to the
clinical care team or relevant community resources for fur-
ther care), whereas those randomized to the Tele-CBT group
received the intervention described below. All participants
were asked to complete questionnaires at post-intervention
and follow-up. The total time interval between the baseline
and post-intervention questionnaire was 10 weeks, and the
total time interval between the baseline and follow-up ques-
tionnaire was 24 weeks.

The full Tele-CBT protocol has been detailed previously
[28, 30, 31]. In brief, the intervention consisted of six weekly
1-h sessions that were scheduled at a time convenient for the
participant, and a seventh 1-h “booster” session was deliv-
ered 1 month after the sixth session. These sessions were
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conducted by three doctoral students in clinical psychology
with experience in the assessment and treatment of bariat-
ric surgery patients and they received clinical supervision
from the last author. The Tele-CBT intervention is tailored
to the needs of post-operative bariatric surgery patients and
is informed by a personalized cognitive behavioral model of
overeating and obesity. Themes and topics discussed during
the sessions include scheduling healthy meals and snacks at
regular time intervals, planning pleasurable activities as an
alternative to overeating, identifying and planning for dif-
ficult eating scenarios, and reducing vulnerability to overeat-
ing by challenging negative thoughts and solving problems.
Given that the province in which this research study took
place either had stay-at-home orders or severe restrictions
in place to reduce the spread of COVID-19 for the duration
of the study, the sessions were tailored to address COVID-
related concerns that patients raised during the sessions. For
example, patients who were having difficulty maintaining a
consistent schedule when they shifted to working from home
could be encouraged to adopt a normalized eating schedule,
schedule regular activities, and set boundaries between their
work and personal time. Patients experiencing low mood
and/or social isolation could be encouraged to maintain a
consistent schedule, plan pleasurable and mastery activities,
and reach out to others. Patients experiencing anxiety could
be encouraged to engage in self-care activities and the clini-
cian would help them to challenge their negative thoughts
(e.g., changing catastrophic thoughts into more adaptive
ones) and use problem-solving if a problem within their
control was contributing to their anxiety. The clinician also
highlighted how each of the strategies could be applied to
various issues a patient may be experiencing. For example,
scheduling pleasurable activities can help to improve mood
and social connection, and distract from urges to binge eat.
Challenging negative thoughts can help reduce vulnerability
to overeating and improve mood and anxiety. Participants
completed homework between sessions (e.g., worksheets
such as food records, thought records, problem-solving
skills), and implemented skills that were taught during the
sessions (e.g., engaging in self-care and pleasurable activi-
ties). The final “booster” session allowed for participants to
check-in with their therapist to review the skills they learned,
troubleshoot any issues that arose during the month prior,
and develop a relapse prevention plan to help maintain the
improvements made following surgery.

Study Measures

Psychological distress was assessed using the Generalized
Anxiety Disorder 7-item scale (GAD-7) [32, 33] and the
Patient Health Questionnaire 9-item scale (PHQ-9) [34].
The GAD-7 is a 7-item self-report questionnaire assessing
anxiety symptoms on a scale ranging from O (not at all) to 3
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(nearly every day). Scores on the GAD-7 range from 0 to 21
with mild, moderate, and severe levels of anxiety symptoms
corresponding to cutoff scores of 5, 10, and 15, respectively.
The PHQ-9 consists of 9 items assessing depressive symp-
toms on a scale ranging from O (not at all) to 3 (nearly every
day). Scores on the PHQ-9 range from 0 to 27 with mild,
moderate, moderately severe, and severe levels of depressive
symptoms corresponding to cutoff scores of 5, 10, 15, and
20, respectively. Both measures have been used to assess
treatment outcomes in bariatric surgery patient populations
[15, 35, 36].

Eating psychopathology was assessed using the Emo-
tional Eating Scale (EES) [37] and Binge Eating Scale
(BES) [38, 39]. The EES is a 25-item self-report measure
that assesses a person’s tendency to cope with negative affect
through eating. The scale ranges from 0 (no desire) to 4
(overwhelming urge) and consists of questions that ask par-
ticipants to rate the intensity of their urge to eat in response
to 25 emotions. The EES is comprised of 3 subscales that
reflect eating in response to anger/frustration, anxiety,
and depression. The BES is a 16-item self-report measure
designed specifically for use with individuals with obesity
and assesses the presence of binge eating characteristics
indicative of an eating disorder. Scores on the BES range
from O to 46 with moderate and severe levels of binge eating
corresponding to cutoff scores of 18 and 27, respectively.

Impact of the COVID-19 pandemic on participants’ men-
tal health and weight management ability was assessed using
two 5-point Likert scales that ranged from 1 (my mental
health/weight management ability has gotten much worse)
to 5 (my mental health/weight management ability has got-
ten much better).

Statistical Analysis

All statistical analyses were performed using SPSS Statis-
tics for Windows (Version 24.0; SPSS, IBM Corp., Armonk,
NY) adhering to the “intention-to-treat” principle. Participant
characteristics were summarized using descriptive statistics
including means, standard deviations, frequencies, and propor-
tions. The Shapiro—Wilk test was used to determine whether
continuous outcomes were normally distributed. Non-nor-
mally distributed outcomes were log(x+ 1) transformed for
analysis. Linear mixed models with random intercepts were
generated for each outcome variable with fixed effects of time
(baseline, post-intervention, and follow-up), group (control
and Tele-CBT), and time-by-group interaction. For report-
ing, the estimated means and standard errors from the mixed
models were retransformed to the original units as exp(mean
log) — 1 +exp(mean log) X (exp(SE log) X 1). Mann—Whitney
U tests were used to compare the effects of the COVID-19
pandemic on patients’ mental health and weight management
ability between groups. A post hoc power analysis performed

using G*Power (Version 3.1.9.2; Franz Faul, Universitét Kiel,
Germany) determined that our sample of 76 patients achieved
76% power to detect an effect size of 0.35 (two-sided test at
a=5%). Two-sided p values <0.05 were considered statisti-
cally significant.

Results
Participant Flow and Characteristics

Participant flow for this study is detailed in the CONSORT
diagram outlined in Fig. 1. Of the 84 patients who consented
to participate in the study, 81 (96%) completed the base-
line questionnaires and were randomized to either the Tele-
CBT group (n=40) or the control group (n=41). Of the
remaining participants, one did not respond to phone calls or
emails, one dropped out due to time constraints, and one was
excluded due to their screening results. One participant from
the Tele-CBT group discontinued treatment due to time con-
straints and one participant discontinued due to starting CBT
for eating and mood difficulties outside of this study. Two
participants from the control group were lost to follow-up
due to non-response and one participant was withdrawn as
they no longer wanted to participate. Out of 81 randomized
patients, a total of 76 (94%) patients completed all study
procedures at 1.25 years post-surgery (henceforth referred
to as “post-intervention”) and 67 (83%) patients completed
all study procedures at 1.5 years post-surgery (henceforth
referred to as “follow-up”). In the primary intention-to-treat
analyses, all 81 randomized patients were included in the
analyses. The mean (SD) age at baseline of participants was
47.68 (9.36) years and the majority were female (80.2%),
Caucasian (77.8%), in a relationship (63%), completed col-
lege or university (61.7%), and employed full-time (65.4%)
(Table 1). Majority of patients reported mild to no symptoms
on the GAD-7, PHQ-9, and BES at baseline (Table 2).

Of the 70 patients who reported on the impact of COVID-
19, a majority reported that their mental health had either
gotten much worse (10%) or worse (57.1%) over the last
year (Fig. 2A). Similarly, a slight majority reported that
their ability to manage their weight had gotten much worse
(15.7%) or worse (38.6%) over the last year, while a minority
reported that their ability to manage their weight stayed the
same (31.4%) or improved (14.3%) (Fig. 2B). There were no
significant differences between treatment groups when com-
paring participants’ mental health and weight management
ability scores (p=0.19 and p=0.09, respectively).

Comparison of Tele-CBT and Control Groups
on Outcomes Across Time

Estimated mean scores and standard errors from lin-
ear mixed models for each clinical outcome by group at
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Fig.1 CONSORT diagram of
participant flow [
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baseline, post-intervention, and follow-up are presented in
Table 3 and Fig. 3. When examining whether there were
significant group-by-time interactions for the outcomes, it
was found that all outcomes showed a significant differ-
ence between groups across time. There was a significant
decrease in mean GAD-7 (p=0.001), PHQ-9 (p <0.001),
EES-Total (p=0.001), EES-Anger (p =0.003), EES-Anx-
iety (»p <0.001), EES-Depression (p <0.001), and BES
(»p=0.002) scores for the Tele-CBT group at post-inter-
vention and follow-up when compared to baseline, whereas
there was an increase in mean scores at post-intervention and
follow-up when compared to baseline for these outcomes
in the control group (Fig. 3). As a sensitivity analysis, we
included site as a variable in all of our models, and site was
not found to be significant. The group-by-time interaction
for all models remained significant after controlling for site
(data not shown).

Discussion

The current study sought to examine whether a brief and
accessible telephone-based CBT intervention would improve
psychological distress and eating psychopathology among
post-operative bariatric surgery patients during the COVID-
19 pandemic. Over half of our participants indicated that
they experienced distress and difficulties managing their
weight over the last year. This finding aligns with the
results of a survey of 800 bariatric patients in which 75% of
patients reported feeling anxious about their health during
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the pandemic, 60% reduced their exercise, 35% changed
their eating habits, and 30% gained weight. [40].

One year post-surgery has been identified as a critical
period when weight trajectories diverge, and initial improve-
ments in health-related quality of life particularly within the
mental health domain begin to decline within 2 years fol-
lowing surgery [41-43]; thus, psychosocial interventions
are recommended early in the post-operative period to sup-
port the development of coping skills to maintain long-term
improvements following surgery [25, 26]. The COVID-19
pandemic resulted in the closure or reduced capacity of
many bariatric surgery programs as staff were redeployed
and resources were reallocated to other departments with
urgent need, and as a result, most bariatric patients had
limited access to bariatric care and psychosocial supports
during a period of increased vulnerability to psychosocial
distress, disordered eating, and weight regain. 44% of post-
operative bariatric patients in the aforementioned survey
reported that reduced access to bariatric care caused them
health problems, and all participants reported that remote
support is needed from a dietician and a psychologist [40].

The results of the current study suggest that Tele-CBT
is efficacious in improving psychological distress and eat-
ing psychopathology among post-operative bariatric sur-
gery patients during the COVID-19 pandemic. The group
receiving Tele-CBT reported significant improvements in
binge eating symptoms (44% reduction), emotional eating
(22% reduction), depression (49% reduction), and anxiety
(47% reduction) from pre- to post-intervention, and these
improvements were sustained over the 3-month follow-up
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Table 1 Participant

L Characteristic
characteristics (n=81)

Mean (SD) or n (%)

Study site

University Health Network Bariatric Surgery Program
Humber River Hospital Bariatric Surgery Program
The Ottawa Hospital Weight Management Clinic

Age at baseline (years)
Gender (female)
Race/Ethnicity
Arab/West Asian
Black
Latin American
South Asian
South East Asian
White (Caucasian)
Other
Relationship status
Married/Common-Law
Divorced/Separated
Single
Occupational status
Full-time
Part-time
Retired
Disability
Unemployed
Education
Some high school
High school graduate
Some college/university

College or university graduate

69 (85.2)
2(2.5)

10 (12.3)
47.68 (9.36)
65 (80.2%)

3(3.7%)
5(6.2%)
1 (1.2%)
1(1.2%)
1(1.2%)
63 (77.8%)
6 (8.6%)

51 (63.0%)
13 (16.0%)
17 (21.0%)

53 (65.4%)
8(9.9%)
8(9.9%)
5(6.2%)
6 (7.4%)

2 (2.5%)

11 (13.6%)
18 (22.2%)
50 (61.7%)

Table2 Patient symptom severity scores at baseline for GAD-7,
PHQ-9, and BES

Baseline Symptom Severity Scores n (%)
GAD-7
None (<5) 36 (44.4%)
Mild (5-9) 28 (34.6%)
Moderate (10-14) 16 (19.8%)
Severe (> 15) 1(1.2%)
PHQ-9
None (< 5) 31 (38.3%)
Mild (5-9) 30 (37.0%)
Moderate (10-14) 13 (16.1%)
Moderately severe (15-19) 7 (8.6%)
Severe (>20) 0 (0%)
BES
Mild to none (0-17) 47 (58.8)
Moderate (18-26) 24 (30.0%)
Severe (>27) 9 (11.2%)

period. In contrast, the control group that received stand-
ard bariatric care did not report significant improvements
in any of these variables over the same period. Whereas
the mean scores on the BES, PHQ-9, and GAD-7 all fell
within the non-clinical range at post-treatment in the Tele-
CBT group, the control group reported mild depression and
anxiety symptoms at post-treatment according to PHQ-9 and
GAD-7 cutoffs. These findings further support the growing
body of literature on the efficacy of Tele-CBT for bariat-
ric surgery patients [27, 28, 30]. The treatment completion
rate of 95% in the current study was higher than in previous
Tele-CBT studies (ranging from 73.7 to 74.5%), suggesting
that bariatric patients may have found the intervention to be
especially useful when they otherwise had limited access
to bariatric care and other psychosocial resources during
COVID-19 restrictions.

The Tele-CBT treatment protocol contained several
elements that may have been helpful in managing com-
mon challenges that arose during the pandemic. A survey
examining the impact of COVID-19 stay-at-home orders
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Fig.2 A Impact of the COVID- A
19 pandemic on participants’
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among patients in an obesity program indicated that 84% felt
depressed, 50% stockpiled food, 61% engaged in stress eat-
ing, and 48% reduced their exercise time [5]. The disruption
in daily routines also resulted in erratic dietary patterns and
frequent snacking for many people. The Tele-CBT proto-
col directly targets many of these issues by helping patients
develop a normalized eating schedule consisting of 3 nutri-
tious meals and 2—3 snacks consumed at consistent times in
designated eating areas without other distractions such as
work or television. Patients are also taught goal setting and
problem-solving skills which could be used to brainstorm
creative ways to engage in physical activity or to purchase
and prepare nutritious food during COVID-restrictions.
Additionally, patients are encouraged to engage in self-care
and pleasurable activities to reduce their vulnerability to low
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H Tele-CBT ® Control

mood and binge eating and are taught strategies to challenge
maladaptive thoughts that may trigger stress eating episodes.
Aside from the treatment-specific factors, it is also important
to acknowledge that the social support provided during the
telephone calls may have been impactful especially during
COVID stay-at-home orders.

Given the potential for mental health distress to persist
despite re-opening and improvement in COVID-19 pan-
demic cases, as well as the possibility of additional restric-
tions in response to COVID-19 variants of concern in the
future, this study is highly relevant as it provides data on an
efficacious virtual treatment for bariatric surgery patients.
There is a paucity of data on psychosocial interventions to
address mental health distress during COVID-19. A living
systematic review identified 9 randomized controlled trials,
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Table 3 Estimated means+standard errors for clinical variables between Tele-CBT and Control groups at baseline, post-intervention, and

3-month follow-up

Measure Baseline Post-intervention Follow-up

Tele-CBT mean Control mean (SE) Tele-CBT mean Control mean (SE) Tele-CBT mean Control mean (SE)

(SE) (SE) (SE)

N=40 N=41 N=38 N=38 N=37 N=30
GAD-7 4.02 (0.69) 4.84 (0.79) 2.05 (0.43) 5.39 (0.88) 1.86 (0.40) 5.52 (0.94)
PHQ-9 5.01 (0.81) 5.50 (0.87) 2.34 (0.46) 5.84 (0.93) 2.99 (0.55) 7.65 (1.21)
BES 10.69 (1.54) 14.01 (1.95) 5.91(0.92) 12.80 (1.81) 6.85 (1.04) 13.14 (1.90)
EES-Total 47.67 (3.22) 49.81 (3.36) 37.521 (2.61) 51.56 (3.53) 38.88 (2.72) 54.86 (3.87)
EES-Anger 18.67 (1.47) 20.714 (1.56) 15.01 (1.21) 21.92 (1.74) 15.43 (1.24) 22.381 (1.78)
EES-Anxiety 15.83 (1.04) 15.93 (1.05) 12.59 (0.85) 17.49 (1.16) 13.25 (0.90) 19.17 (1.31)
EES-Depression 11.17 (0.82) 11.74 (0.84) 8.30 (0.63) 11.74 (0.86) 8.59 (0.65) 12.57 (0.94)

GAD-7, Generalized Anxiety Disorders 7-item scale; PHQ-9, Patient Health Questionnaire 9-item scale; EES-Total, Emotional Eating Scale total
score; EES-Anger, Emotional Eating Scale — Anger subscale; EES-Anxiety, Emotional Eating Scale — Anxiety subscale; EES-Depression, Emo-

tional Eating Scale — Depression subscale; BES, Binge Eating Scale

All outcomes were non-normally distributed and log(x+ 1) transformed for analysis. For reporting, the estimated means and standard errors from
the mixed models were retransformed to the original units as exp(mean log) — 1 £ exp(mean log) X (exp(SE log) — 1)

3 of which were designed specifically to address COVID-
related mental health distress and were found to improve
depression and anxiety among individuals with dysfunc-
tional COVID-related worry, patients with an autoimmune
condition, and homebound older adults, and the remainder of
which examined standard interventions that were somewhat
adapted for COVID-19 [22]. To our knowledge, the current
study is the first to examine a psychosocial treatment for
individuals living with obesity during the pandemic.

Some of the benefits of virtual care include increased
convenience, increased access to treatment, less disrup-
tive (e.g., require less time off from work), and less costly
(e.g., no travel expenses) [44, 45]. There is also no risk of
COVID-19 transmission between the patient and therapist,
and no treatment disruptions if COVID restrictions require
clinic closures or if the patient or therapist is required to
self-isolate. Given some of the unique benefits of virtual
psychosocial care, it will likely continue in some capacity
post-COVID to extend the reach of treatment. For exam-
ple, a hybrid model may be beneficial where the therapist
meets the patient in person to develop a therapeutic alli-
ance, orient them to treatment, and provide them with treat-
ment resources (e.g., informational handouts and treatment
worksheets), and then offer the option of virtual therapy to
reduce patient burden and increase treatment retention. Such
an approach may mitigate some of the challenges of virtual
care while retaining the benefits.

Limitations and Future Directions
Strengths of the current study include the RCT design, vir-

tual intervention, high treatment retention rate, and use of
psychometrically sound outcome measures. Limitations

include the short follow-up period and the modest sample
size given that recruitment was limited to a 1-year period
(March 2020 to March 2021) of strict public health meas-
ures prior to a phased approach to COVID-19 re-opening.
It is noteworthy that although over half of patients reported
that they experienced greater distress and difficulties manag-
ing their weight over the last year, the severity of anxiety,
depression, and binge eating symptoms they reported on the
GAD-7, PHQ-9, and BES was quite mild on average, even
at baseline. It will be important to examine the efficacy of
Tele-CBT in a sample of patients who score above clinical
cutoffs on these measures given that the limited psychosocial
resources available within bariatric programs are typically
directed to those currently experiencing clinically significant
distress. It would also be informative to examine whether
the treatment is effective among patients in non-bariatric
obesity programs. Finally, given the advances that have been
made in videoconferencing platforms and the likelihood of
virtual care continuing in some capacity post-pandemic,
future research should compare the efficacy of a telephone
vs. video intervention and explore patient experiences and
preferences, as telephone-based interventions may lack
potentially critical clinical information (e.g., assessing the
patient via sight) and abilities (e.g., sharing material on the
screen) when compared to a video intervention. It is impor-
tant to note, however, that although it would be beneficial
to study the impact of video visits, the greatest increase in
virtual care visits in Canada during the COVID-19 pandemic
was accounted for by the increase in telephone-based visits
[46]. Development of an evidence-based hybrid approach
of combining in-person and virtual sessions that optimizes
the benefits of each modality while reducing the barriers to
implementation is warranted [47, 48].
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Fig.3 Estimated mean A B

outcomes (+ standard errors) GAD-7 PHQ-9

between the Tele-CBT and 8 10

control groups over time.
Timepoints 1, 2, and 3 refer to
baseline, post-intervention, and
3-month follow-up, respectively.
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Given the increase in distress and obesogenic behav-
iors related to the COVID-19 pandemic, it is critical that
patients have consistent access to psychosocial care. The
rapid expansion of virtual care across bariatric programs
provides opportunities to extend the reach of psychosocial
care beyond the pandemic.?>*” The results of the current
study suggest that Tele-CBT is a feasible and efficacious
treatment for improving psychological distress and eating
psychopathology among post-operative bariatric surgery
patients.
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