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The COVID-19 pandemic has caused physical health concerns and has significantly
impacted mental health. Fear and anxiety have become widespread, as individuals grapple
with uncertainty, isolation, and heightened stress levels due to factors such as the fear of
contracting the virus, the uncertainty surrounding its consequences, and the disruptive
changes to daily life. Among those susceptible to the detrimental effects of fear and anxiety
are individuals with Anorexia Nervosa (AN). In fact, emotional dysregulation is a core
psychological characteristic of AN and fear is a primary emotion described as elevated in
individuals with AN. Persons suffering from AN typically have a distorted perception of
their body shape and size, viewing themselves as overweight even when they are severely
underweight. This perception fuels their fear, and they may resort to extreme measures
such as fasting, excessive exercise, self-induced vomiting, or the abuse of laxatives to
control their weight. These problems have certainly been exacerbated by the pandemic, as
exercise-related compensation systems have been altered, greatly alarming patients. In AN,
fear also relates to food presentation, which activates the biological stress circuitry: food
choice (a relevant problem during the pandemic, particularly highlighted by the media and
social networks which have further spread the phobia of “fattening” foods) in AN is highly
determined by fear of weight gain, which is associated with elevated dorsal striatal brain
response [1].

Therefore, the COVID-19 pandemic has significantly impacted individuals suffering
from eating disorders (EDs), particularly concerning the worsening of self-harm behaviors
and food-related and body-related fears. The combination of fear, anxiety, social isolation,
disrupted routines, and increased stress levels experienced during the pandemic may have
had a particular effect on the mental health of young individuals with AN, with both a
sharp increase in hospitalizations and a high risk of self-harming behaviors, as described
in a French nationwide population study [2]. Furthermore, body-related symptoms (i.e.,
body shape concerns, body checking, body avoidance) were higher after the onset of
the pandemic for inpatients with severe anorexia nervosa when compared to inpatients
hospitalized in the pre-pandemic period [3]. So, the first and one of the relevant effects of
the pandemic was an increase in the onset of acute cases requiring hospitalization and a
worsening of the symptoms of body and food psychopathology.

Furthermore, social distancing measures and periods of confinement associated with
limited external social interactions may have intensified the fear response to social contact
and feelings of loneliness and isolation, worsening the impact of uncomfortable social
feelings in the vulnerable population. In fact, AN individuals’ proneness to fear and
negative emotions may also involve an increased propensity to experience feelings of
shame [4], often associated with the avoidance of social situations and fears related to the
interpersonal sphere, which were intensified by the pandemic. Such characteristics have
also led to the association of anorexia nervosa with autism spectrum disorders (ASD). A
recent study has stated that early detection of ASD elements in individuals with eating
disorders can greatly contribute to more appropriate and effective clinical care [5]. Thus,
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understanding the specific ASD-related features, such as sensory sensitivities, repetitive
behaviors, and social communication difficulties, can help clinicians to provide a better
staging of the disorder and tailor treatment plans and interventions accordingly, particularly
in light of the emotional and isolation problems exacerbated by the pandemic in the years
2020–2022, the consequences of which are still visible today. Subjects with EDs and autistic
traits may have particularly suffered the interruption of routines and compensations built
up over the years. Subsequently, the re-opening period has all the characteristics to have
been an important personal social stress for these individuals.

From a treatment perspective, during 2020 and 2021, the partial or total closure of
services specialized in the treatment of EDs produced not only an increase in the number
of hospitalizations of subjects suffering from AN but also a worsening of their clinical
conditions, with admissions at lower BMIs and with more serious medical problems
(i.e., electrolyte abnormalities, bradycardia, total fasting). AN, especially in its severe
manifestations, entails significant difficulties for clinicians, leading to emotional responses
such as fears about achieving successful treatment outcomes or regarding the potentially
life-threatening nature of this condition. Consequently, implementing staging strategies
becomes crucial to effectively recognize and address patients with severe characteristics,
such as being extremely underweight. Toppino and colleagues [6] have studied different
Body Mass Index (BMI) specifiers for severity and even proposed a novel “very extreme”
BMI specifier for patients with a BMI ≤ 13.5; however, they eventually found that BMI
is not useful in the staging of severity for inpatients with severe AN. This supports the
notion that BMI is a clinical factor that should not be evaluated independently but in
association with other medical and psychopathological characteristics to promote better
staging in severe AN. In this sense, the lower BMIs found during hospitalizations in the
years of the pandemic, taken as isolated data from the clinical context, do not constitute
an index of greater severity. A multifactorial evaluation is more useful, as discussed in
a recent comprehensive review that highlights the presence of complications in subjects
suffering from EDs and low BMI [7]. Various medical complications have been associated
with numerous physiological changes, resulting in reduced energy expenditure. These
complications encompass cardiac, bone, obstetric, and gynecological alterations, as well
as endocrine, gastrointestinal, hematological, electrolyte imbalances, and skin changes.
The detrimental effects of severe malnutrition further perpetuate the eating disorder by
exacerbating both physical and psychological discomfort during periods of malnutrition
and refeeding. Awareness of current and real medical complications that occur in patients
with severe AN and an informed care approach can help both clinicians and families to
recognize the complexity of the illness and may lessen feelings of fear and helplessness.
An unexpected positive effect of the pandemic—that can be evaluated in the long term—
could derive from the fact that patients and families have been receiving more media
attention and that information on EDs seems to have spread in the general population.
Always keeping in mind the need for an in-depth evaluation, the accurate diagnosis of both
AN itself and its accompanying comorbidities assumes significant importance. A recent
scientific investigation [8] has examined the concordance between diagnoses formulated
by clinicians specialized in eating disorders and those obtained through the valuation
with the Structured and Clinical Interview for DSM-5 (SCID-5). Notably, the study raises
concerns regarding recognizing comorbidities and associated symptoms in the diagnostic
process. Some comorbidities, especially anxiety disorders, and PTSD, may maintain AN
psychopathology, so it could be useful to recognize the presence of comorbid disorders
and to specifically target them in the treatment. This is all the more relevant since the
pandemic itself increased fear and anxiety and may have generated PTSD-like symptoms
in some subjects. Lastly, during the pandemic, newly ill subjects more often experienced
depressive symptoms and suicidal thoughts in the early stages of treatment. These mixed
clinical characteristics are still present today and appear to be a new form of ED and
depression in the very young. This severe manifestation of AN may induce a fear response
in clinicians and especially caregivers about the risk of suicide. In a study involving
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172 individuals with ED [9], it was observed that dissociation and suicidality exhibited a
direct association: elevated levels of dissociation have the potential to amplify the risk of
suicide. Factors such as bodily-related disturbances, depression, and anxiety may play a
role in the relationship between dissociation and suicidality. Moreover, depression and
anxiety were found to moderate the mediating influence of body image parameters between
heightened dissociation and increased risk of suicide. Again, also in this case, the pandemic
has been the “perfect storm”, as levels of anxiety and depression have greatly increased
during the pandemic, particularly in adolescents, who are the subjects with a higher risk of
developing EDs.

Finally, the treatment of eating disorders aims to achieve symptomatic remission in
individuals who are often very physically and mentally distressed and who have also
suffered in recent years due to the dreadful conditions that occurred during the COVID-
19 pandemic. During that period, isolation, fear, or psychiatric comorbidities have been
serious factors in developing mental suffering and in worsening previous psychopathology.
In the final paragraphs, there will be a presentation of some new advancements that offer
opportunities for optimizing the treatments; nevertheless, it remains crucial to highlight that
effective evidence-based treatments for AN are multidisciplinary and integrated. These
treatments often necessitate specific settings, such as intensive outpatient programs or
inpatient and partial hospitalizations. Mairhofer and colleagues [10] have investigated the
efficacy of integrative inpatient treatment for adolescents with anorexia nervosa. Their
findings revealed that at the time of discharge, 23.2% of patients achieved “Full remission”,
31.3% achieved “Partial remission”, and 45.5% showed “No remission”. These findings
support the notion that such difficult-to-threat illnesses necessitate further improvement
in treatment approaches. The search for new treatments is also essential in response
to the increase in cases and the psychopathological changes we are describing after the
pandemic, which will see us increasingly engaged in the coming years with a post-pandemic
ED epidemic.

One approach that has shown promise in addressing the fear of gaining weight in
AN is in vivo body exposure therapy [11]. Overall, the fear of gaining weight in anorexia
nervosa is a significant barrier to recovery. This form of therapy involves gradually exposing
individuals to their feared stimuli, in this case, their bodies and weight gain. The therapy
aims to help individuals to confront their fears and challenge the distorted beliefs associated
with weight gain. Through repeated exposure, individuals learn to tolerate the distress
associated with these situations and develop more realistic perceptions of their bodies.
Another innovative therapeutic option is Virtual Reality (VR). A systematic review has
explored inner body perception in AN [12], and the authors proposed a Regenerative
Virtual Therapy that integrates VR with different technology-based somatic modification
techniques and clinical strategies to regenerate a faulty bodily experience by stimulating the
multisensory brain mechanisms and promoting self-regenerative processes within the brain.
In relation to the worsening of body-related symptoms described after the pandemic [3],
both these treatment techniques should be more widely considered and implemented in
specialist EDS services.

Moreover, regarding psychotherapeutic treatments, which remain crucial in treatment
pathways, new studies may also evaluate biological outcome indices such as Peripheral
Brain-Derived Neurotrophic Factor (BDNF) concentration levels. In fact, a recent study on
psychotherapy in various psychiatric disorders observed that BDNF concentration was
higher after psychotherapy in two studies of ED patients [13]. In light of the growing
interest that biomarkers are receiving in psychiatry, as well as due to the hope that the
analysis of large quantities of data through Artificial Intelligence can give us new indications
for personalized and more effective treatments, this study on BDNF could be an indicator
for future insights into network studies.

Finally, the impact of the COVID-19 pandemic on individuals with EDs has highlighted
the role of negative emotions and especially fear in worsening the bodily symptoms and
hampering treatment pathways. The field of research is wide, and prospects for therapeutic
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alternatives are developing, leading to promising alternatives or integrations to the well-
established multidisciplinary care pathways that are nowadays offered in such difficult-to-
treat disorders.

Author Contributions: Conceptualization, M.P. and G.A.-D.; methodology, M.P.; investigation, M.P.;
writing—original draft preparation, M.P.; writing—review and editing, G.A.-D.; supervision, G.A.-D.
All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Frank, G.K.W.; Stein, D.; Latzer, I.T. From Desire to Dread—A Neurocircuitry Based Model for Food Avoidance in Anorexia

Nervosa. J. Clin. Med. 2021, 10, 2228. [CrossRef] [PubMed]
2. Chauvet-Gelinier, J.-C.; Roussot, A.; Vergès, B.; Petit, J.-M.; Jollant, F.; Quantin, C. Hospitalizations for Anorexia Nervosa during

the COVID-19 Pandemic in France: A Nationwide Population-Based Study. J. Clin. Med. 2022, 11, 4787. [CrossRef] [PubMed]
3. Martini, M.; Longo, P.; Delsedime, N.; Abbate-Daga, G.; Panero, M. Increased General, Eating, and Body-Related Psychopathology

in Inpatients in a Specialized Eating Disorders Unit after the Beginning of the COVID-19 Pandemic: A Retrospective Comparison
with the Pre-Pandemic Period. J. Clin. Med. 2023, 12, 573. [CrossRef] [PubMed]

4. Panero, M.; Longo, P.; De Bacco, C.; Abbate-Daga, G.; Martini, M. Shame, Guilt, and Self-Consciousness in Anorexia Nervosa. J.
Clin. Med. 2022, 11, 6683. [CrossRef] [PubMed]

5. Pruccoli, J.; Rosa, S.; Cesaroni, C.A.; Malaspina, E.; Parmeggiani, A. Association among Autistic Traits, Treatment Intensity and
Outcomes in Adolescents with Anorexia Nervosa: Preliminary Results. J. Clin. Med. 2021, 10, 3605. [CrossRef] [PubMed]

6. Toppino, F.; Longo, P.; Martini, M.; Abbate-Daga, G.; Marzola, E. Body Mass Index Specifiers in Anorexia Nervosa: Anything
below the “Extreme”? J. Clin. Med. 2022, 11, 542. [CrossRef] [PubMed]

7. Lewis, Y.D.; Kapon, S.; Enoch-Levy, A.; Yaroslavsky, A.; Witztum, E.; Stein, D. Dissociation and Suicidality in Eating Disorders:
The Mediating Function of Body Image Disturbances, and the Moderating Role of Depression and Anxiety. J. Clin. Med. 2021, 10,
4027. [CrossRef] [PubMed]

8. Puckett, L.; Grayeb, D.; Khatri, V.; Cass, K.; Mehler, P. A Comprehensive Review of Complications and New Findings Associated
with Anorexia Nervosa. J. Clin. Med. 2021, 10, 2555. [CrossRef] [PubMed]

9. Longo, P.; Toppino, F.; Martini, M.; Panero, M.; De Bacco, C.; Marzola, E.; Abbate-Daga, G. Diagnostic Concordance between
Research and Clinical-Based Assessments of Psychiatric Comorbidity in Anorexia Nervosa. J. Clin. Med. 2022, 11, 7419. [CrossRef]
[PubMed]

10. Mairhofer, D.; Zeiler, M.; Philipp, J.; Truttmann, S.; Wittek, T.; Skala, K.; Mitterer, M.; Schöfbeck, G.; Laczkovics, C.; Schwarzenberg,
J.; et al. Short-Term Outcome of Inpatient Treatment for Adolescents with Anorexia Nervosa Using DSM-5 Remission Criteria. J.
Clin. Med. 2021, 10, 3190. [CrossRef] [PubMed]

11. Porras-Garcia, B.; Ferrer-Garcia, M.; Serrano-Troncoso, E.; Carulla-Roig, M.; Soto-Usera, P.; Miquel-Nabau, H.; Olivares, L.F.-D.C.;
Marnet-Fiol, R.; Santos-Carrasco, I.D.L.M.; Borszewski, B.; et al. AN-VR-BE. A Randomized Controlled Trial for Reducing Fear of
Gaining Weight and Other Eating Disorder Symptoms in Anorexia Nervosa through Virtual Reality-Based Body Exposure. J. Clin.
Med. 2021, 10, 682. [CrossRef] [PubMed]

12. Malighetti, C.; Sansoni, M.; Gaudio, S.; Matamala-Gomez, M.; Di Lernia, D.; Serino, S.; Riva, G. From Virtual Reality to
Regenerative Virtual Therapy: Some Insights from a Systematic Review Exploring Inner Body Perception in Anorexia and Bulimia
Nervosa. J. Clin. Med. 2022, 11, 7134. [CrossRef] [PubMed]

13. Piotrkowicz, M.; Janoska-Jazdzik, M.; Koweszko, T.; Szulc, A. The Influence of Psychotherapy on Peripheral Brain-Derived
Neurotrophic Factor Concentration Levels and Gene Methylation Status: A Systematic Review. J. Clin. Med. 2021, 10, 4424.
[CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/jcm10112228
https://www.ncbi.nlm.nih.gov/pubmed/34063884
https://doi.org/10.3390/jcm11164787
https://www.ncbi.nlm.nih.gov/pubmed/36013026
https://doi.org/10.3390/jcm12020573
https://www.ncbi.nlm.nih.gov/pubmed/36675502
https://doi.org/10.3390/jcm11226683
https://www.ncbi.nlm.nih.gov/pubmed/36431160
https://doi.org/10.3390/jcm10163605
https://www.ncbi.nlm.nih.gov/pubmed/34441899
https://doi.org/10.3390/jcm11030542
https://www.ncbi.nlm.nih.gov/pubmed/35159994
https://doi.org/10.3390/jcm10174027
https://www.ncbi.nlm.nih.gov/pubmed/34501475
https://doi.org/10.3390/jcm10122555
https://www.ncbi.nlm.nih.gov/pubmed/34207744
https://doi.org/10.3390/jcm11247419
https://www.ncbi.nlm.nih.gov/pubmed/36556034
https://doi.org/10.3390/jcm10143190
https://www.ncbi.nlm.nih.gov/pubmed/34300355
https://doi.org/10.3390/jcm10040682
https://www.ncbi.nlm.nih.gov/pubmed/33578767
https://doi.org/10.3390/jcm11237134
https://www.ncbi.nlm.nih.gov/pubmed/36498708
https://doi.org/10.3390/jcm10194424
https://www.ncbi.nlm.nih.gov/pubmed/34640441

	References

