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Abstract

Objective: This study aimed to assess the impact of the COVID-19 pandemic on the

efficacy of an intensive treatment based on enhanced cognitive behavioral therapy

(CBT-E) in patients with anorexia nervosa.

Methods: This cohort study analyzed 57 patients with anorexia nervosa who experi-

enced the COVID-19 pandemic during intensive CBT-E, comparing their outcomes

(body mass index [BMI], eating-disorder and general psychopathology, and clinical

impairment) with those of patients with anorexia nervosa matched by gender, age,

and BMI given the same treatment before the COVID-19 outbreak as controls.

Patients were assessed at baseline, at the end of treatment and after 20 weeks of

follow-up.

Results: More than 75% of patients during the pandemic versus 85% of controls

completed the treatment, a difference that was not significant. BMI, eating disorder

and general psychopathology and clinical impairment scores improved significantly

from baseline to 20-week follow-up in both groups. However, the improvement was

more marked in controls than in those treated during the COVID-19 pandemic.

Conclusion: Patients with anorexia nervosa given intensive CBT-E during the

COVID-19 pandemic had significantly improved psychopathology, albeit to a lesser

extent than patients given the same treatment before the COVID-19 pandemic.

Public significance statement: In this study, the outcome of 57 patients with

anorexia treated with intensive enhanced cognitive behavior therapy during the

COVID-19 pandemic was compared with a matched group treated before the pan-

demic hit. The rate of remission from anorexia nervosa was similar between the two

groups. However, patients exposed to the COVID-19 pandemic showed lesser

improvement than those not exposed.
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1 | INTRODUCTION

The coronavirus disease (COVID-19) pandemic that swept across the

world after the initial outbreak in 2019 caused most governments to

adopt several measures to counter its spread. These included periods

of “lockdown,” with people being required to stay at home, as well as

travel restrictions, closure of schools, shops, restaurants, bars and

gyms, and other related practices such as social distancing, mask

wearing, quarantine periods and “shielding.” However, the social and

physical distancing measures introduced due to concerns about the

potentially severe complications of COVID-19 infection have exposed

people to several stressors. Some of these (increase in social isolation,

life disruption and restrictions on movement and daily activities, not

to mention compromised relationships with family and friends, and

greater exposure to weight-related social media messaging) have been

proposed as potential factors explaining both the worsening of

eating-disorder and general psychopathology observed in people with

eating disorders (Dalle Grave, 2020; Devoe et al., 2022; Monteleone

et al., 2021; Rodgers et al., 2020) and the increased incidence of eat-

ing disorders recorded during the COVID-19 pandemic (Taquet

et al., 2021). Indeed, since the outbreak began, records show that

there has been a noticeable increase in acute and routine referrals

(Richardson et al., 2020) and inpatient admissions for eating disorders,

particularly in adolescents (Haripersad et al., 2021; Lin et al., 2021;

Solmi et al., 2021).

Unfortunately, due to the same restrictions, psychological and

psychiatric treatment services have also been under pressure, often

being provided remotely (Murphy et al., 2020). Furthermore, even

when in-person delivery was possible, the quality could have been

negatively influenced by the fear of infection, the use of personal pro-

tection equipment, and the mandatory social distancing and disinfec-

tion procedures (Colleluori et al., 2021).

Although these modifications to treatment implementation,

alongside the other stressors associated with the observed worsen-

ing in eating-disorder and general psychopathology scores in

patients with eating disorders, are likely to have negatively influ-

enced treatment outcomes, only very few studies have investigated

this issue to date. One longitudinal study, based on an online survey,

assessed the short-term effects of COVID-19 lockdown in a cohort

of patients who started treatment for an eating disorder between

January and September 2019 (Castellini et al., 2020), that is, before

precautionary measures were introduced. The study showed that

the ensuing lockdown negatively interfered with the recovery pro-

cess, with patients with bulimia nervosa exhibiting exacerbated

binge eating and compensatory physical exercise, and an interrup-

tion in the diminishing trend of eating-disorder psychopathology

expected in patients undergoing treatment. In contrast, patients with

anorexia nervosa did show improvements in eating-disorder psycho-

pathology and weight gain.

Another study assessed a transdiagnostic sample of patients

being treated for eating disorders in-person before February 2020

versus virtually between April 2020 and May 2021 (Steiger

et al., 2021) using a combination of procedures (weekly group therapy,

bimonthly individual therapy and, when indicated, adjunctive nutri-

tional, and pharmacological consultations). Patients in both groups

showed similar improvements in eating-disorder symptoms, as well as

weight gain (if indicated) and satisfaction with services. However, the

two samples were not matched, and the lack of follow-up data pre-

vents us understanding whether the clinical improvement achieved by

virtual treatment is maintained in the long-term.

Since the COVID-19 pandemic is not yet over, more data on the

effect of this global emergency on the treatment of patients with eat-

ing disorders is needed, with a view to determining whether it is nec-

essary to design specific strategies and procedures to help patients

during such difficult periods. With this in mind, this study was

designed to assess the impact of the COVID-19 pandemic on treat-

ment outcomes in patients with severe anorexia nervosa treated with

intensive enhanced cognitive behavioral therapy for eating disorders

(CBT-E), involving a phase of treatment in an inpatient setting fol-

lowed by day hospital, during the COVID-19 pandemic. For this pur-

pose, end-of-treatment and 20-week follow-up outcomes of patients

with anorexia nervosa exposed to the COVID-19 pandemic were

compared with those recorded for a group of patients with anorexia

nervosa matched by gender, age and body mass index (BMI) who had

completed the same treatment at least 6 months before pandemic

restrictions were introduced.

2 | MATERIALS AND METHODS

2.1 | Study design and participants

This cohort study was conducted on a sample of consecutively admit-

ted patients with anorexia nervosa treated at the Villa Garda Hospital

Department of Eating and Weight Disorders, Italy (Figure 1). All par-

ticipants were aged between 16 and 60 years, were deemed to meet

the Diagnostic and Statistical Manual of Mental Disorders, edition

5 (American Psychiatric Association, 2013), diagnostic criteria for

anorexia nervosa by an eating disorder specialist, and had had at least

one previous outpatient treatment for anorexia nervosa that failed

due to either weight loss or insufficient weight gain after at least

8 weeks of treatment. Unfortunately, no data on these previous treat-

ments are available, but most were multidisciplinary and CBT-based.

Acute psychotic disorder or concomitant substance use disorder were

grounds for exclusion.

The treatment offered to eligible participants was an intensive

stepped-care CBT-E program that involves 13 weeks of treatment in

an inpatient setting followed by 7 weeks in day hospital. Outcome

measures were assessed at baseline, at the end of the 20-week treat-

ment period, and again at 20-week follow-up.

The study group, that is, those treated during the COVID-19 pan-

demic, were admitted from March 9, 2020 to April 2021, spanning

the national lockdown and continuing restrictions in Italy. These were

matched by gender, age (±2 years) and BMI (±2 kg/m2) to a control

group, retrospectively recruited from patients treated between

January 2016 and April 2019, before the pandemic hit. All study and
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control group participants (and the parent(s) and/or legal guardian(s)

of those under 18 years of age) provided informed written consent

for the collection and anonymous processing of their clinical data in a

service-level research setting. As all treatment and assessment proce-

dures were performed as part of routine clinical practice rather than

purely for the purposes of research, no ethical clearance was sought

for the study, in accordance with Italian National Health System ethics

guidelines.

2.2 | Intensive CBT-E

The treatment program, derived from outpatient CBT-E, has been

described in previous publications (Dalle Grave, 2012; Dalle Grave

et al., 2013; Dalle Grave et al., 2020). Patients are admitted voluntarily

after attending 3–4 introduction and preparation sessions. During the

inpatient phase, patients attend individual and group sessions in which

a psychologist delivers CBT-E strategies and procedures (including

F IGURE 1 Flow-chart
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those designed to promote weight gain), and are assisted with eating

by a CBT-E-trained dietician until their BMI reaches ≥18.5. Through-

out the program, the patients' physical health is overseen and man-

aged by CBT-E-trained physicians and nurses, respectively, and

individual and group sessions are continued into the day-hospital

phase, when the focus shifts to averting and managing potential

setbacks.

Even during the inpatient phase, the patients are free to come

and go, so that they can learn under expert supervision how to handle

the environmental stimuli likely to exacerbate their eating-disorder

psychopathology. The treatment is the same for adults and adoles-

cents, except that adolescents receive lessons from accredited

teachers so as not to interrupt their schooling, and the involvement of

significant others is greater. Near the end of the treatment, patients

are asked to grant permission for their parents (or spouse etc., if adult)

to be invited to attend several joint sessions. The primary aim of these

sessions is to train the significant others to be “treatment facilitators,”
and to help the family unit create a positive, stress-free home in readi-

ness for their return.

CBT-E involves the above strategies with a view to reducing

the high rate of relapse that is typically seen after hospital dis-

charge. However, once the national lockdown was introduced on

March 9, 2020, although no variation in recruitment occurred,

patients were no longer able to leave the unit, including going in

the unit garden during the inpatient phase, and relatives were no

longer allowed to visit. Furthermore, all individual and group ses-

sions in the day-hospital phase had to be delivered remotely. Even

core strategies of CBT-E such as collaborative weighing and

assisted eating had to be delivered online, a practice that continued

until May 3, 2020, in the day-hospital phase, when the national

lockdown was lifted. However, some restrictions in the inpatient

phase persisted after May 3, 2020 (e.g., being allowed to stay in the

unit garden but not leave the hospital and receive visits by

relatives).

Thus, the test and control groups received a form of treat-

ment that was theoretically the same, but differed greatly in its

delivery.

After the 20-week program, completers were offered 20 sessions

of post-inpatient outpatient CBT-E sessions during follow up, as is

routine in our unit, in which every treatment “step,” from inpatient to

outpatient, is delivered by a unified team of healthcare workers all

officially trained in CBT-E. The focus of the postinpatient outpatient

step is developing relapse-prevention skills and addressing residual

eating-disorder features using CBT-E strategies and procedures.

Whereas the control group attended these sessions in-person, the

study group received them online.

2.3 | Assessment

The following validated outcome measures were assessed in both

groups at admission (baseline), the end of the 20 weeks of treatment

(EOT), and during a follow-up session after 20 weeks:

• Body weight and BMI: To calculate the BMI, the body weight, mea-

sured on a beam-balance scale, was divided by the square of the

height, measured on a wall-mounted stadiometer.

• Eating-disorder psychopathology: Patients were scored on the Eat-

ing Disorder Examination Questionnaire (EDE-Q, 6th edition, Ital-

ian version) (Calugi et al., 2017). The internal consistency in our

sample was 0.95.

• General psychopathology: The Italian version of the Brief Symptom

Inventory (BSI) was used (de Leo et al., 1993). The internal consis-

tency in our sample was 0.97.

• Clinical Impairment: Patients were scored on the Italian version of

the Clinical Impairment Assessment (CIA) (Calugi et al., 2018). The

internal consistency in our sample was 0.93.

2.4 | Outcome categories

Patients who reached a BMI ≥ 18.5 kg/m2 (Cole et al., 2007), consid-

ered the lowest threshold in a healthy BMI range (World Health

Organization, 2000), at EOT and/or follow-up, were classed as hav-

ing a “good BMI outcome,” and those who also had a global EDE-Q

score of <1 SD above the community mean (i.e., <2.77) (Mond

et al., 2006) were described as having a “full response”; this simple

and replicable method indicates an excellent outcome (Bardone-

Cone et al. (2010).

2.5 | Statistical analysis

All statistical analyses were carried out using SPSS software (IBM

SPSS Statistics, version 27.0). Descriptive statistics are reported as

either mean and SD (continuous variables) or percentage (categorical

variables). After testing for normality, the independent samples t-test

or Mann–Whitney U test, as appropriate, were applied to continuous

variables, and the chi-squared test to dichotomous variables; in this

way the clinical and demographic variables describing patients whose

treatment and recovery was subject to interference by COVID-19

prevention measures (study group) were compared with those of con-

trols, whose treatment and follow-up was completed before the

pandemic.

Repeated-measures analysis of variance (RMANOVA) was applied

to the changes in BMI, eating-disorder and general psychopathology,

and clinical impairment scores from baseline to EOT and 20-week

follow-up for both completers and intention-to-treat in both groups.

For intention-to-treat analysis, EOT and follow-up data was processed

using a multiple-imputation procedure with the fully conditional speci-

fication method. The homogeneity of variance assumption was tested

using Mauchly's sphericity test. The percentage of missing data was

21.1% at the end of treatment and 42.1% at the 20-week follow-up

for BMI and EDE-Q, BSI, CIA global scores. The missing data were

completely at random (Little's MCAR test: chi-square = 43.9, df = 36,

p = .172). Finally, we have used the propensity score as a confound-

ing variable in RMANOVA. The variables included in the propensity
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score were age, gender, and baseline BMI, EDE-Q, BSI, CIA global

scores.

p value was set to .05.

3 | RESULTS

The demographic and clinical features of both groups are presented in

Table 1. The great majority of test and control patients were females,

with a BMI of around 15 kg/m2, and the mean age of both groups

was roughly 26 years. Comparison of the two groups indicated that

they had similar mean age and BMI, and identical gender distribution,

and that there were no significant differences in baseline eating-

disorder psychopathology or behavior scores. However, patients

admitted during the pandemic had lower baseline general psychopa-

thology scores on average than those recorded in control patients.

3.1 | Follow-up completion

Forty-three study participants (75.4%) and 50 controls (87.7%) com-

pleted the intensive CBT-E program (chi squared = 2.86, df = 1,

p = .091). There were no significantly different baseline characteris-

tics between completers and non-completers in either group. Among

completers, 28 (65.1%) from the study group and 38 (76.0%) from the

control group attended the follow-up interview and assessment ses-

sion at 20 weeks (chi squared = 1.32, df = 1, p = .249).

About 94% of participants (study group, n = 27, 96.4%; controls,

n = 34, 89.5%) received some form of treatment following the pro-

gram (chi squared = 0.61, df = 1, p = .345). In 92.6% of study group

patients and 89.6% of controls, this was a 20-week CBT-E-based

treatment delivered by trained therapists living close to their place of

residence (chi squared = 0.01, df = 1, p = .913).

3.2 | Response to treatment

Table 2 shows BMI, eating-disorder and general psychopathology and

clinical impairment at each time point, using completer and intention-

to-treat analysis. Among completers, RMANOVA controlled for the

propensity score, indicated a significant change over time in all mea-

sured variables, and a significant difference between groups in all

except for BMI (Figure 2). Moreover, a significant TimeXGroup inter-

action was found in EDE-Q, BSI and CIA global scores. Contrast analy-

sis indicated that all variables improved significantly from baseline to

EOT (all ps < 0.001) but remained stable from EOT to 20-week

follow-up. Moreover, the two groups showed different trends from

baseline to EOT in BSI and CIA global scores (ps <0.01).

Intention-to-treat analysis results displayed a similar pattern, with

Time, TimeXGroup and Group (except for BMI), all being significant,

indicating that there were significant differences between changes in

the two groups' eating-disorder and general psychopathology and

clinical impairment scores over time (see Table 2). However, the two

groups showed similar “good BMI outcome” and “full response” rates
at both EOT and follow-up.

4 | DISCUSSION

This study, which aimed to evaluate the potential impact of COVID-19

restrictions on the effectiveness of intensive CBT-E in patients with

anorexia nervosa, as measured at EOT and 20-week follow-up, yielded

three main findings. The first concerns the data collected at admission.

At baseline, patients admitted during the COVID-19 pandemic and con-

trols treated before had comparable BMI, eating-disorder psychopa-

thology and behaviors and clinical impairment. However, baseline

general psychopathology scores were lower, that is, better, in patients

exposed to the COVID-19 pandemic. A recent systemic review, of

TABLE 1 Demographic and clinical characteristics of 57 patients with anorexia nervosa and 57 gender-, age- and body mass index-matched
controls treated during and before the COVID-19 pandemic, respectively

Patients exposed to

pandemic (n = 57)

Controls

(n = 57)

t-test, Mann–Whitney

test or chi-squared test p value

Gender, % females 53 (93.0%) 53 (93.0%) — —

Age, years 26.4 (10.3) 25.6 (10.1) Z = 0.64 .525

Body Mass Index, kg/m2 15.0 (2.1) 14.8 (2.0) t = 0.69 .492

EDE-Q global score 4.0 (1.2) 4.1 (1.3) Z = 0.69 .488

EDE-Q objective binge-eating episodes, mean (SD), if

present

16.9 (16.7) 15.7 (22.6) Z = 0.83 .407

EDE-Q self-induced vomiting, mean (SD), if present 19.2 (18.7) 27.6 (33.3) Z = 0.30 .761

EDE-Q laxative misuse, mean (SD), if present 4.9 (4.5) 15.6 (18.5) Z = 1.36 .174

EDE-Q excessive exercise, mean (SD), if present 21.2 (21.4) 20.1 (10.4) Z = 0.98 .327

CIA global score 34.6 (11.8) 37.8 (8.5) Z = 1.09 .277

BSI global score 1.89 (0.8) 2.25 (0.7) t = 2.44 .016

Note: Data are presented as mean (SD) or as number (%).

Abbreviations: BSI, brief symptom inventory; EDE-Q, Eating Disorder Examination Questionnaire; CIA, clinical impairment assessment.
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13 studies with a total of 7848 participants, on changes in eating-

disorder symptoms and associated psychological health issues during

the COVID-19 pandemic, indicated that the pandemic itself and the

related social restrictions detrimentally impacted the mental health of

the majority of individuals with eating disorders (Haghshomar

et al., 2022). In our case, the difference in eating disorder psychopathol-

ogy was not significant, but this could be due to the patient selection

criteria. Indeed, all patients admitted for intensive CBT-E have severe

baseline psychopathology, making it more difficult to observe differ-

ences between the two groups.

Our second finding concerns the drop-out rate. A similar percent-

age of patients from the two groups completed the intensive treat-

ment, indicating that the COVID-19 pandemic did not affect the

completion rate of the treatment, even though remote workarounds

had to be found for delivering fundamental CBT-E strategies and pro-

cedures to test participants.

The third finding is that treatment was largely successful in both

groups, although there were significant differences between out-

comes. One the one hand, it is encouraging to note that both groups

achieved a substantial and healthy increase in body weight, reaching

and maintaining a mean BMI equal to or higher than 18.5. Good BMI

outcome and full response rates were similar, and both groups

showed significant improvements in eating-disorder psychopathology,

clinical impairment, and general psychopathology from baseline to

20-week follow-up. However, on the other hand, between-group

comparison indicated that this improvement was significantly lower in

patients who underwent treatment during the COVID-19 pandemic.

Considering the similarity in baseline characteristics between the two

groups, it is likely that such differences in outcome may be at least

partially due to the dramatic changes imposed by the pandemic

restrictions on some key treatment procedures. First and foremost,

the traditionally “open” inpatient unit was forced to become “closed,”
with patients being unable leave the ward or see other people, likely

increasing their stress levels and sense of isolation. Secondly, several

key CBT-E procedures involve real-world practice in order to increase

dietary flexibility (i.e., social eating) and improve body image (i.e., body

exposition), for example (Dalle Grave et al., 2008), and could not be

implemented during the pandemic limiting the effectiveness of treat-

ment. Thirdly, all CBT-E procedures had to be administered remotely

during the day-hospital phase in the national lockdown period, which

could also have interfered with the treatment's efficacy. However, it

is also possible that the lesser improvement observed in patients trea-

ted during lockdown may be the consequence of the general psycho-

logical distress associated with the COVID-19 pandemic

(Lahav, 2020).

The study presents certain limitations. Firstly, we did not assess

variables specifically related to the pandemic that could offer more

information explaining patients' conditions during this period. Sec-

ondly, the two cohorts differed in terms of historical context. How-

ever, the same therapists delivered the treatment based on the same

theory and used the same strategies and procedures. Thirdly, only

65% of treatment completers in the pandemic cohort and 76% in the

13
14
15
16
17
18
19
20
21

Baseline End of treatment 20-week follow-up

Body Mass Index

Exposed to pandemic Controls

0
5

10
15
20
25
30
35
40

Baseline End of treatment 20-week follow-up

Clinical Impairment Assessment

Exposed to pandemic Controls

0

1

2

3

Baseline End of treatment 20-week follow-up

Brief Symptom Inventory

Exposed to pandemic Controls

0

1

2

3

4

5

Baseline End of treatment 20-week follow-up

EDE-Q global score

Exposed to pandemic Controls

F IGURE 2 Observed mean percentage change from baseline to end of treatment and 20-week follow-up in body mass index (BMI), eating
disorder examination questionnaire (EDE-Q), clinical impairment assessment (CIA) and brief symptom inventory (BSI) scores in completers
patients with anorexia nervosa treated during versus before the COVID-19 pandemic.
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prepandemic cohort were interviewed at follow-up. Finally, the inten-

sive setting makes extending the results to the normal outpatient set-

ting difficult. However, to our knowledge, this is the first study

comparing patients with anorexia nervosa exposed to a pandemic

with gender-, age- and BMI-matched patients who received the same

treatment. This design is the best source of reliable data on the impact

of the COVID-19 pandemic on treatment for eating-disorder psycho-

pathology. Moreover, the treatment investigated is evidence-based,

and was delivered in a real-world setting, including a 20-week follow-

up period to enable assessment of its longer-term effects.

Future studies with a robust study design should evaluate the

longer-term impact of the COVID-19 pandemic not only in patients

with anorexia nervosa but also with other eating disorders. It will be

also useful to collect patients' qualitative reports of treatment under

COVID-19 conditions to achieve a better insight into the factors that

contribute to different outcomes. Meanwhile, the results of this study

seem to indicate that intensive CBT-E, designed to address eating-

disorder psychopathology, yields good outcomes in patients with

severe anorexia nervosa, even in the adverse conditions of the

COVID-19 pandemic, although outcomes are better when it is con-

ducted under normal circumstances. More than 75% of patients seen

during the pandemic completed the treatment, and most improved

substantially, with more than 60% achieving a good BMI outcome and

about 55% a full response at 20-week follow-up.
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