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Purpose: The unique constraints to everyday life brought about by the COVID-19 pandemic have been suggested to negatively impact those with pre-existing mental health issues such as eating disorders. While individuals with eating disorders or disordered eating behaviors likely represent a vulnerable group to the COVID-19 pandemic, the impact of the pandemic is yet to be fully established.

Methods: We systematically examined the impact of the COVID-19 pandemic on eating disorders and disordered eating behaviors. We searched electronic databases MEDLINE, PsycINFO, CINAHL, and EMBASE for literature published until October 2021. Eligible studies were required to report on individuals with or without a diagnosed eating disorder or disordered eating behaviors who were exposed to the COVID-19 pandemic.

Findings: Seventy-two studies met eligibility criteria with the majority reporting an increase in eating disorder or disordered eating behaviors associated with the COVID-19 pandemic. Specifically, it appears children and adolescents and individuals with a diagnosed eating disorder may present vulnerable groups to the impacts of the COVID-19 pandemic.

Discussion: This mixed systematic review provides a timely insight into COVID-19 eating disorder literature and will assist in understanding possible future long-term impacts of the pandemic on eating disorder behaviors. It appears that the role of stress in the development and maintenance of eating disorders may have been intensified to cope with the uncertainty of the COVID-19 pandemic. Future research is needed among understudied and minority groups and to examine the long-term implications of the COVID-19 pandemic on eating disorders and disordered eating behaviors.

Systematic review registration: https://www.crd.york.ac.uk/prospero/display_record.php?RecordID=284749, PROSPERO [CRD42021284749].
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Introduction

The emergence of the coronavirus disease (COVID-19), leading to the COVID-19 pandemic, created unique constraints to everyday life. Across the world, governments attempted to contain the spread of the disease through home-confinement, closing of non-essential businesses, personal protective equipment (PPE) mandates, and nightly curfews. For many countries, these COVID-19 mitigation measures have sustained long-term, such as social-distancing and PPE wearing, to prevent transmission of the disease, even once vaccination campaigns have ceased (Jarvis et al., 2020; Reinders Folmer et al., 2021). These measures have been shown to negatively impact the mental health of the general population, but particularly adversely affect those with pre-existing mental health issues (Kumar and Nayar, 2021). A systematic review and meta-analysis on the prevalence of anxiety, depression, and psychological distress in the general population found a high prevalence of overall mental ill-health during the COVID-19 pandemic (Necho et al., 2021). This is further corroborated by reviews suggesting high prevalence rates of anxiety and depression in a diverse range of populations including healthcare workers (e.g., Li et al., 2021), university students (e.g., Wang C. et al., 2021), adolescents (e.g., Nearchou et al., 2020), and pregnant women (e.g., Sun et al., 2021). As such, the impact of the COVID-19 pandemic on mental health both short- and long-term remains an urgent public health and research priority.

Individuals with eating disorders or disordered eating behaviors likely represent a vulnerable group for which the COVID-19 pandemic impact is yet to be fully established. Eating disorders are estimated to affect up to 9% of the population worldwide and, taken together, are considered to be one of the most fatal of all mental illnesses (Arcelus et al., 2011). In Australia, the impact of COVID-19 on eating disorders has been supported by the Butterfly Foundation's National Helpline noting a 116% increase in contacts since the beginning of the pandemic (Butterfly Foundation, 2020), with similar reports from the United Kingdom's eating disorder charity, Beat (2021). This has also been supported by preliminary qualitative research in patients with anorexia nervosa finding they experienced heightened psychological distress and increased attempts to self-manage their recovery during this time (Clark Bryan et al., 2020). It is thought that psychosocial stressors related to a disruption in daily routine, social distancing restrictions, stay at home orders, and limited access to specific foods creating food insecurity can be extremely distressing to individuals with an existing eating disorder (Gordon and Katzman, 2020; Phillipou et al., 2020). These stressors can also be extended to those in the general population by increasing risk and vulnerability to disordered eating behaviors such as binge eating and food restriction (Phillipou et al., 2020; Brownstone et al., 2021).

While the literature suggests the COVID-19 pandemic has negatively affected individuals with eating disorders and disorder eating behaviors, the extent of the impact is unknown. A limited number of published systematic reviews exist on the topic of COVID-19 and eating disorders, though they are generally driven by specific inclusion and exclusion criteria. For example, they include studies examining specific eating disorders such as anorexia nervosa and exclude studies examining participants with disordered eating behaviors (Dumitracu et al., 2021; Miniati et al., 2021; Sideli et al., 2021). As disordered eating behaviors are known to be disproportionally widespread in the community (Reba-Harrelson et al., 2009) and are a known risk factor for the development of eating disorders, it remains important to establish the impact of the COVID-19 pandemic more broadly in individuals who do not meet criteria for an eating disorder. To our knowledge, only one scoping review has investigated the relationship between eating disorders, disordered eating behaviors, and the COVID-19 pandemic (Linardon et al., 2022). Our mixed studies systematic review represents an extension to Linardon et al. (2022)'s work by including studies of qualitative nature, as these present important additions to the field that focus on meanings and interpretations of the participants. In doing so, we aim to reduce publication bias bought about by qualitative studies without distinct or easily described findings less likely to be published in peer-reviewed journals (Petticrew et al., 2008). Taken together with the limitations of previous literature, an all-encompassing mixed studies systematic review examining both eating disorders in clinical populations and disordered eating behaviors (e.g., binge eating behaviors, dietary restriction; Pereira and Alvarenga, 2007) in the community in relation to the COVID-19 pandemic is crucial. Through this process we can begin to understand the potential long-term health impacts of the COVID-19 pandemic, including key literature gaps and future research needs, in turn informing the strategies and policies of governments in generating additional investments into the mental health space.

The aim of this study is to conduct a mixed studies systematic review to examine the manifestations of the COVID-19 pandemic on eating disorders and disordered eating behaviors. Our mixed systematic review aims to present a comprehensive investigation into pathological eating behaviors in individuals with and without a diagnosed eating disorder across the age spectrum. Furthermore, this mixed systematic review will pay particular attention to understudied and minority groups such as children and adolescents, geriatric populations, people from culturally and linguistically diverse backgrounds, LGBTIQA+ community, Indigenous peoples, and the gender spectrum. Such groups are consistently underrepresented among eating disorder literature but are also known to be less likely to receive a diagnosis and face greater challenges accessing treatment (Sim, 2019; Brownstone et al., 2021). For this reason, it is important to collect literature to better understand how to support these groups during the COVID-19 pandemic and beyond. Lastly, we will provide a critical contribution to the field by making recommendations on the impact of the COVID-19 pandemic and eating disorders from a self, carer, and healthcare professional outlook.



Methods

This review comprises a mixed studies systematic review which integrates qualitative, quantitative, and mixed methods studies. This mixed studies systematic review was conducted in accordance with the Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) statement (Moher et al., 2009). The study was registered on PROSPERO on 15th October 2021 (registration number CRD42021284749) and our methods did not deviate from the registration.


Search strategy

Relevant literature was identified through a manual search of electronic bibliographic databases MEDLINE, PsycINFO, CINAHL, and EMBASE on the 8th October 2021. Search and MeSH terms appearing in either title, abstract, subject heading, or keyword were used, including: (“eating disorder*” OR “disordered eating” OR anorexi* OR “anorexia nervosa” OR bulimi* OR “bulimia nervosa” OR orthorexi* OR “orthorexia nervosa” OR “binge eating disorder” OR “binge eat*” OR “restricted eating” OR “feeding disorder*” OR “cognitive restraint” OR “cognitive dietary restraint” OR “cognitive eating restraint” OR “restricted eating” OR “restricted food intake disorder” OR “rumination disorder” OR “food intake disorder*” OR “purging disorder*” OR “other specified feeding” OR “unspecified feeding” OR pica) AND (coronavirus OR corona OR COVID-19 OR COVID19 OR COVID OR SARS-CoV-2 OR SARSCoV-2 OR “novel coronavirus” OR “SARS virus” OR pandemic OR “severe acute respiratory syndrome”).



Inclusion criteria

Inclusion criteria followed the PICOS formatting (Participant, Intervention, Comparison, Outcomes, Study Design) (Liberati et al., 2009), with studies required to meet the following criteria to be eligible for inclusion.


Participants

Studies on individuals of any age or gender, with a diagnosed eating disorder or disordered eating behaviors, or without (e.g., carers of patients with an eating disorder).



Interventions

Studies on individuals exposed to the COVID-19 pandemic.



Comparisons

Studies that reported eating disorder or disordered eating behaviors relative to pre-COVID-19 pandemic times or none.



Outcomes

Studies assessing eating disorders or disordered eating behaviors associated with the COVID-19 pandemic. Eating disorders may include the onset, or worsening of, symptoms associated with a diagnosed eating disorder including anorexia nervosa, bulimia nervosa, binge eating disorder, avoidant restrictive food intake disorder, rumination disorder, PICA, or other specified feeding and eating disorder. Disordered eating behaviors may include the onset, or worsening of, any form of pathological eating behaviors or attitudes such as binge eating, food restriction, excessive exercise, purging, or other methods to control or limit weight, that do not reach a clinical diagnosis (Pereira and Alvarenga, 2007). Specifically, disordered eating behaviors can be considered a multidimensional construct with a core function of the behavior to alleviate stress caused by body image concerns (Pereira and Alvarenga, 2007).



Studies

Commentaries, editorial, letters, perspectives, systematic reviews, meta-analyses, narrative reviews, protocols, animal studies, case studies, abstracts, and conference posters were excluded. Dissertations published through ProQuest Dissertations Publishing were allowed. Publication date was restricted to December 2019 and beyond to capture the emergence of the COVID-19 outbreak. No restrictions to data collection dates were applied.




Exclusion criteria

Studies were restricted to those published in English language. We wanted to focus on behaviors known to be associated with eating disorders, therefore studies were excluded if they reported on general eating habits and related behaviors, such as increased snacking or exercise not related to weight control or body image concerns in relation to the COVID-19 pandemic.



Study selection

First review author, CM, screened identified studies against inclusion and exclusion criteria using systematic review management platform, Covidence. Studies were screened hierarchically with titles and abstracts of searched literature screened first, followed by full text to identify eligible studies. Eligible studies were imported to database management software, Endnote, for data extraction. If multiple articles for a single study were available, the most recent publication date was used. Senior review author, GS, independently reviewed 5% of full text articles pre-data extraction to ensure accuracy against eligibility criteria, and an additional 5% post-data extraction to confirm inclusion of studies (Liberati et al., 2009). If discrepancies did arise during the bias assessment, disagreements were resolved by consensus.



Data extraction and synthesis

Study characteristics and findings were extracted and synthesized using tables. Study characteristics and findings include author name(s) and date of publication, country of origin, study design, sample characteristics including study population, sample sizes, clinical status, ethnicity/race, gender and age distribution, socio-economic status, belonging to an understudied or minority group, tool or measure used to assess eating disorder or disordered eating behaviors, main findings, and Mixed Methods Appraisal Tool rating. For qualitative studies, the main themes reported by each study, also known as second-order constructs (Toye et al., 2014), were extracted and, respectively, listed under Main Findings in Supplementary Table 1. Due to large heterogeneity between study samples (e.g., N = 10–12,186), study design (e.g., cross-sectional, longitudinal, retrospective analysis), and measures (e.g., EDE, EDE-Q, CIA, DSM-5) (Esterhuizen and Thabane, 2016), we elected not to pool data into a statistical meta-analysis due to concerns for publications bias and skewed data. Therefore, we provide a grouping synthesis by population and study design.



Quality assessment

The methodological quality of studies was assessed using the Mixed Methods Appraisal Tool (MMAT; Hong et al., 2018). The MMAT allows authors to critically assess methodological quality in both quantitative, qualitative, and mixed methods studies against five categories. While MMAT authors discourage calculating an overall numerical score from the ratings, a ranking system has been developed to convey such results (Wong et al., 2020). A study is classified as high if all five categories are met, medium if four categories are met, and low if three or less categories are met (see Supplementary Information for study design categories; Wong et al., 2020). First review author, CM, conducted the initial quality assessment and senior review author, GS, independently reviewed 5% of assessments. Disagreements were resolved by consensus.




Results


Study selection

A total of 1,538 potentially relevant studies were identified in the initial literature search. Most articles were identified through EMBASE, reflecting the large number of indexed journals held by EMBASE compared to the other searched databases. Once duplicates were removed (n = 287), 1,251 studies were screened at title and abstract level resulting in 893 studies deemed not relevant. The remaining 358 studies were screened for eligibility at a full-text level with 286 excluded for not meeting selection criteria. A discrepancy of one paper was identified during review author's extraction check and were resolved through consensus and subsequently included. A resulting 72 studies were included in the mixed systematic review. Three common reasons for exclusion were incorrect study design such as conference abstract, letter to the editor, and editorials, outcomes examining general eating behaviors, and studies with an incorrect intervention, such as measuring a diagnosis of COVID-19. Figure 1 presents a PRISMA flow diagram summarizing the successive steps of our selection process.
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FIGURE 1
 PRISMA flow diagram of study selection process.




Quality of included studies

Methodological quality of most studies (31 of 72, 43.1%) was assessed as “low” (see Supplementary material). The quality of 23 (31.9%) studies was rated as “medium” and a further 18 (25.0%) studies was considered to be “high” quality. All studies of qualitative design were rated as “high”. The most common caveats across studies were no description of response rate between respondents and non-respondents and no description of controlling for important confounding variables (e.g., age, Body Mass Index (BMI); Supplementary Table 1).



Study characteristics

Key study characteristics of the 72 included studies are presented in Supplementary Table 1. The studies were conducted in 19 countries with most studies published in the United States (n = 18), Italy (n = 10), and the United Kingdom (n = 8). Study design was primarily cross-sectional, longitudinal, followed by retrospective analysis (n = 8). Participants predominantly comprised individuals with an eating disorder (n = 25), and non-clinical sample including university students (n = 13), and community samples (n = 12). Sample size of studies ranged from 10 participants in the smallest study to 12,186 participants in the largest. Sample size was highly dependent on study design (e.g., smaller sample sizes in qualitative interviews). Many studies recruited high numbers of female participants with most studies reporting a female distribution >60.0%. Mean age ranged from 9.1 (SD = 1.4) to 57.0 (SD = 14.2) years old. Ethnicity/race was reported in 22 studies, consisting of predominantly White participants in 17 studies (>60.0%). The most common tool measuring eating disorder symptoms was the Eating Disorder Examination-Questionnaire (EDE-Q; n = 15), Diagnostic and Statistical Manual of Mental Disorders (DSM; n = 9), and the Eating Attitudes Test (EAT; n = 6) and Eating Disorder Inventory (EDI; n = 6). Note that studies of mixed methods design may be reported in both quantitative and qualitative results.



Quantitative studies

The majority of studies reported an increase of eating disorder or disordered eating behaviors during the COVID-19 pandemic. A further 31 studies reported results supporting no differences in eating disorders or disordered eating behaviors during the COVID-19 pandemic, and three studies reported a decrease in eating disorder or disordered eating behaviors (Beghi et al., 2021; Gholmie, 2021).


Eating disorders

There was a total of 19 quantitative studies that recruited participants with a current or previous eating disorder. Most studies reported results supporting an increase in eating disorder symptoms associated with the COVID-19 pandemic. Of note are retrospective, cross-sectional, and longitudinal findings as described below.


Retrospective studies

In further examination of retrospective studies, there was a reported general decline in eating disorder patient presentations at the onset of the pandemic, however this increased steadily as the pandemic progressed. Every study of retrospective design that recruited eating disorder patients reported an increase in eating disorder symptoms or presentations during the COVID-19 pandemic (Chadi et al., 2021; Matthews et al., 2021; Monteleone et al., 2021a,b; Otto et al., 2021; Springall et al., 2021). For example, Chadi et al. (2021) reported a 62% increase in annual emergency department visits for eating disorders in 2020 compared to the 2 years prior. Matthews et al. (2021) found eating disorder patients were 8.78 times more likely to be readmitted to hospital within 30 days post lockdown than pre-lockdown. Reports of 33.3–40.4% of patients suggest the onset or exacerbation of their eating disorder symptoms coincided with the COVID-19 pandemic or lockdown (Matthews et al., 2021; Springall et al., 2021).



Cross-sectional studies

Studies incorporating a cross-sectional design reported both a significant worsening of eating disorder symptoms during the COVID-19 pandemic (e.g., McCombie et al., 2020; Termorshuizen et al., 2020; Favreau et al., 2021), while others found no difference in symptoms during this time (e.g., Baenas et al., 2020; Branley-Bell and Talbot, 2021; Leenaerts et al., 2021; Raykos et al., 2021). We note large heterogeneity in data collection methods used across studies such as standardized eating disorder measures to researcher-created measurement scales assessing COVID-19 experiences and symptom development.



Longitudinal studies

Four longitudinal studies examined changes in eating disorder presentation over the COVID-19 pandemic with mixed results. For example, Ayton et al. (2022) and Beghi et al. (2021) reported an increase in admissions and referrals during the COVID-19 pandemic compared to 2019 times. Stewart et al. (2021) found no change in binge eating or major restrictions in diet in adolescents accessing mental health services during the pandemic compared to pre-pandemic. The longitudinal studies included within this mixed studies systematic review primarily met classification 4 of “level of evidence”.




Disordered eating behaviors

A total of 46 quantitative studies recruited participants from community samples such as university students, adolescents, school administrators, caregivers, and bariatric surgery patients. Most studies reported results supporting an increase in disordered eating behaviors associated with the COVID-19 pandemic, followed by a number of studies that reported results supporting no differences in disordered eating behaviors. Of note are cross-sectional and longitudinal findings as described below.


Cross-sectional studies

Among cross-sectional studies, most reported an increase in disordered eating behaviors associated with the COVID-19 pandemic. However, such results seemingly appeared to differ depending on the subscale or time period measured. For example, Elmacioglu et al. (2021) and Ramalho et al. (2021) found an increase in uncontrolled eating but not cognitive restraint associated with the COVID-19 pandemic. Flaudias et al. (2020) found high lockdown-related stress was associated with binge eating and dietary restraint over the past week, but not related with COVID-19 in general. There were a range of disordered eating behavior outcomes measured such as binge eating (e.g., Albert et al., 2021; Athanasiadis et al., 2021), weight and shape concerns (e.g., Coimbra et al., 2021), uncontrolled eating (e.g., Elmacioglu et al., 2021; Ramalho et al., 2021), and compensatory exercise behaviors (e.g., Phillipou et al., 2021).



Longitudinal studies

Six studies longitudinally assessed disordered eating behaviors over the COVID-19 pandemic in community samples. Most studies reported an increase in disordered eating behaviors, including binge eating, weight concern, and shape concern, associated with the COVID-19 pandemic compared to pre-pandemic data. On the other hand, Conceição et al. (2021) found significantly higher rates of weight concern, but not shape concern, restriction, or food concerns in bariatric surgery patients at 3-year surgery follow-up compared to controls. Martínez-de-Quel et al. (2021) reported no significant differences in eating disorder risk before or during COVID-19 lockdown.




Qualitative studies

In studies that incorporated qualitative methods, such as interviews and content analysis, the majority of studies reported an exacerbation of eating disorders symptoms or increased disordered eating behaviors (Clark Bryan et al., 2020; McCombie et al., 2020; Richardson et al., 2020; Branley-Bell and Talbot, 2021; Brown et al., 2021; Brownstone et al., 2021; Frayn et al., 2021; Giel et al., 2021; Hunter and Gibson, 2021; Nutley et al., 2021; Phillipou et al., 2021; Simone et al., 2021; Zeiler et al., 2021). Four studies addressed the positive aspects of the COVID-19 pandemic which allowed participants to reflect and work on their eating disorder symptoms resulting in an improvement of their illness (McCombie et al., 2020; Frayn et al., 2021; Hunter and Gibson, 2021; Zeiler et al., 2021). Two studies reported no differences in eating disorder or disordered eating behaviors associated with the COVID-19 pandemic (Muzi et al., 2021; Raykos et al., 2021). A description of the main themes and subthemes of included qualitative studies is provided in Supplementary material.


Eating disorders

Ten out of 15 qualitative interview studies recruited individuals with an eating disorder or lived eating disorder experience (Clark Bryan et al., 2020; McCombie et al., 2020; Branley-Bell and Talbot, 2021; Brown et al., 2021; Frayn et al., 2021; Giel et al., 2021; Hunter and Gibson, 2021; Zeiler et al., 2021). Most studies reported an increased in eating disorder symptoms or contacts associated with the COVID-19 pandemic. Main themes associated with the COVID-19 pandemic included loss of control of eating, restrictions in accessing professional support, symptom improvement and deterioration, attempts to self-manage recovery, increased general stress and anxiety, and positive aspects to life in lockdown such as less pressure to take part in social events. One study found no differences in the reduction of disordered eating symptoms in eating disorder patients during the pandemic (Raykos et al., 2021).




Disordered eating behaviors

A total of five studies using qualitative design (i.e., interviews and content analysis) assessed disordered eating behaviors in community samples such as online reddit (social media platform) users and adolescents/young adults. Most studies reported an increase in disordered eating behaviors associated with the COVID-19 pandemic (Brownstone et al., 2021; Nutley et al., 2021; Phillipou et al., 2021; Simone et al., 2021). Reported disordered eating behaviors include binge eating, body dissatisfaction, exercise behaviors, “mindless” eating, and eating to “cope”. Two studies reported no differences in disordered eating behaviors (Muzi et al., 2021; Phillipou et al., 2021), for example Phillipou et al. (2021) found binge eating, purging, and exercise behaviors did not differ between COVID-19 waves.




Studies with understudied or minority groups
 
Children and adolescents

Ten studies examined the impact of the COVID-19 pandemic on eating disorders and disordered eating behaviors in adolescents and/or young people (Chadi et al., 2021; Koenig et al., 2021; Lin et al., 2021; Matthews et al., 2021; Muzi et al., 2021; Otto et al., 2021; Springall et al., 2021; Stewart et al., 2021; Wang L. et al., 2021; Zeiler et al., 2021). Five studies used retrospective analysis or chart review to examine eating disorder presentations in hospital or inpatient facilities finding the COVID-19 pandemic was associated with increased visits from young people requiring acute medical intervention (Chadi et al., 2021; Lin et al., 2021; Matthews et al., 2021; Otto et al., 2021; Springall et al., 2021). Four studies assessed disordered eating behaviors with the majority finding no significant differences in disordered eating scores pre- and post-pandemic. Lastly, one study was qualitative in design, highlighting main themes associated with the COVID-19 pandemic in adolescent patients with anorexia nervosa (Zeiler et al., 2021). The study highlighted both deteriorations and improvements in patients eating disorder symptoms, for example an increase in anorexia nervosa-related cognitions and behaviors exacerbated by feeling isolated at home and observed by family members, but also less stress due to attending school and socializing provided patients time for greater consideration to their “personal needs”.



Across the gender spectrum

One study by Brownstone et al. (2021) in the United States examined the impact of the COVID-19 pandemic on eating disorders and disorder eating behaviors in transgender and gender non-binary individuals using a qualitative approach. The authors found the majority of participants reported an increase in disordered eating behaviors which related to struggles in losing gender affirming spaces, work and financial security, increased time along exacerbating gender dysphoria, and increased exhaustion in advocating for social justice in holding a minority identity. Participants also reported benefits from the pandemic in improving their disordered eating tied to finding affirming online spaces and accessing different pathways to recovery.





Discussion

This mixed studies systematic review expands on previous reviews (e.g., Sideli et al., 2021; Linardon et al., 2022) to examine the impact of the COVID-19 pandemic on eating disorders and disordered eating behaviors across the age spectrum. In doing so, we provide an insight into pathological eating behaviors in individuals with and without a diagnosed eating disorder. As vaccinations become more available and restrictions have begun to ease around the world, this mixed systematic review expands on previous reviews by providing a timely insight into past literature and help anticipate possible future impacts of the COVID-19 pandemic on eating disorders and disordered eating behaviors. We identified a total of 72 studies with most being cross-sectional in nature and published in the United States. Participants mainly comprised of individuals with an eating disorder or university samples of White women. Overall, we found a range of longitudinal, cross-sectional, and retrospective studies reported an increased trend in eating disorders and disordered eating behaviors associated with the COVID-19 pandemic. We also found a portion of studies reported no differences in eating disorder or disordered eating behaviors associated with the COVID-19 pandemic supporting reports of both positive and negative consequences of the pandemic. Ultimately, the mixed studies design of this systematic review allows us to differentiate these findings by comparing both qualitative and quantitative results.

The literature showed, mostly, that individuals with an eating disorder were likely to experience worsening of symptoms during the COVID-19 pandemic. It is possible that changes in social and home environment, coupled with self-isolation and disruptions in accessing healthcare, increased the risk of relapse or worsening of symptoms for these groups. For example, individuals may have experienced difficulties in maintaining compensatory behaviors such as compulsive physical exercise due to lockdown mandates, worsening weight and shape preoccupation, and therefore exacerbating eating disorder symptoms. Notably, a theme reported across qualitative studies was that the COVID-19 pandemic provided individuals with an eating disorder space and time for reflection. Participants described this period as an opportunity to reflect on their eating disorder recovery progress and experiences, and the challenges that remained ahead of them in their recovery. Hunter and Gibson (2021) aptly describe this time as a “mixed bag” of positive and negative experiences for individuals with an eating disorder.

The majority of the cross-sectional and longitudinal literature reviewed suggest that the COVID-19 pandemic showed a positive association with disordered eating behaviors among the general population. In particular, our findings show these disordered eating behaviors, such as binge eating, weight and shape concerns, and uncontrolled eating, may have played a large role in coping during this time. While the relationship with disordered eating shows greater variation than the results from eating disorder patient studies, it nonetheless supports the idea that changes to social and home environment may possibly be common triggers to disordered eating behaviors (Mazzeo and Bulik, 2008). The greater variation between eating disorder and disordered eating behaviors results could be explained by a heavy reliance on cross-sectional design studies and diverse samples. For example, studies assessing disordered eating often consisted of university students or other specific clinical groups such as family caregivers of people with dementia, bariatric surgery patients, and individuals with celiac disease. Furthermore, most studies reporting no differences in disordered eating behaviors used self-report data (i.e., EDE-Q) and convenience sampling.

Several studies investigated the COVID-19 pandemic in terms of its impact on stress on disordered eating behaviors. For example, Flaudias et al. (2020) reported higher stress during lockdown was associated with higher likelihood of binge eating. Czepczor-Bernat et al. (2021) and Jordan et al. (2021) found COVID-19-related stress was positively associated with increased disordered eating. While the role of stress in the development and maintenance of eating disorders has been long established (Troop et al., 1998; Lobera et al., 2009), it is thought that the COVID-19 pandemic led to an increase in intensity of stress and uncertainty, bringing about increased disordered eating as a means to cope (Flaudias et al., 2020).

This mixed systematic review provides a novel perspective aimed at assessing the impact of the COVID-19 pandemic and eating disorders and disordered eating behaviors in understudied and minority groups such as children and adolescents, geriatric populations, people from culturally and linguistically diverse backgrounds, LGBTIQA+ community, Indigenous peoples, and across the gender spectrum. A total of ten studies were found to assess the impact of the pandemic in children and adolescents, and a further one study assessed the impact in people across the gender spectrum. Specifically, it is likely that children and adolescents present a vulnerable population to the impacts of the COVID-19 pandemic on eating disorders and disordered eating behaviors (Sharp et al., 2017). Qualitative interviews with adolescents with eating disorders suggest a restriction in personal freedom in terms of home-schooling and feelings of imprisonment at home with family members appears to be a unique risk factor for this population (Zeiler et al., 2021). Thus, highly accessible online eating disorder intervention and prevention programs may be helpful for youths, particularly addressing healthy coping strategies that can be employed within the home environment (Beilharz et al., 2021).

Among transgender and non-binary individuals, the COVID-19 pandemic created additional complex experiences that exacerbated body and eating concerns in these groups (Brownstone et al., 2021). Specifically, while participants reported a loss of affirming spaces during the COVID-19 pandemic, few found new supportive spaces online, such as transgender and non-binary online eating disorder support groups (Brownstone et al., 2021). This study suggests a need for both online and in-person gender-inclusive spaces, not just for eating disorder support but also more broadly for gender identity, to provide recognition and support for these groups during the pandemic. Importantly this study highlights the complex and intersectional ways the pandemic has influenced transgender and gender non-binary individuals' experiences with disordered eating. Taken together, this single study, and the lack of additional studies focusing on minority groups, provides preliminary evidence for the degree to which minority groups may have been neglected in the eating disorder/COVID-19 pandemic research space to date, and therefore additional research is needed in these specific groups.


Clinical implications and recommendations

Findings from this mixed systematic review suggest individuals with an eating disorder are some of the most vulnerable groups to the impacts of the COVID-19 pandemic. Increased stress and uncertainty associated with the pandemic have potentially created a “perfect storm” for eating disorder deterioration. Some people who have previously been in “recovery” have relapsed and others at risk have developed new eating disorders. Early intervention is key to reducing symptom severity and promoting recovery (Flynn et al., 2021). However, specialized eating disorder treatment services around the world are mostly overwhelmed with demand and so people are often waiting long periods for evidence-based in-person or telehealth treatment with health professionals. Online treatment programs with supported monitoring of physical health symptoms in an outpatient setting may be a suitable option for some while waiting (Beilharz et al., 2021; Moghimi et al., 2021). Specifically, the COVID-19 pandemic has allowed for the proliferation of well-researched digital and e-health mental health tools, which have shown to be highly feasible and acceptable in eating disorder populations. We call for additional investments to support the building of such alternative eating disorder treatment interventions (e.g., online guided self-help programs) to relieve unprecedented workload on health professionals (Fernando and Sharp, 2020; Allison et al., 2021).

Our findings also suggest that the COVID-19 pandemic created additional demands for carers of people with an eating disorder. For example, organizing and managing a new daily routine and creating “distractions” for their loved one. Our findings also imply these demands extended to concerns regarding the progression of their treatment during the lockdown period due to reduced outpatient monitoring and increased use of telehealth (Clark Bryan et al., 2020; Zeiler et al., 2021). In some carer's experiences, these fears may have been exacerbated by feeling “left out” or uninformed by the treating team. Ongoing carer support may be useful in validating the additional challenges and demands experienced by carers due to the COVID-19 pandemic.

Given the results of our mixed systematic review suggest an increase in disordered eating in the community associated with the pandemic, it is important that primary care workers and other professionals in settings that support early identification and intervention (e.g., teachers, sport coaches) remain vigilant of these behaviors, particularly as they are often the first point of contact. While even symptomatic eating disorder behaviors can often be misdiagnosed, primary healthcare providers should be attentive to disordered eating behaviors such as weight and eating concerns, but also to the risks associated with disordered eating such as gastrointestinal problems, bone loss, and increased anxiety and depression. In doing so, primary healthcare providers will be able to detect these early warning signs and provide appropriate referral for early intervention and care. Furthermore, given the findings related to the impact of the pandemic on carers of those with eating disorders, it is recommended that primary healthcare professionals screen for increased stress, and potentially mood and anxiety disorders amongst carers. Finally, the emergence of the COVID-19 pandemic has placed additional challenges on mental health clinicians. We encourage clinicians to be creative in how they manage these challenges such as arranging weight reviews through a loved one. Ultimately, increased challenges and workloads on clinicians have increased risk of burnout (Greenberg et al., 2020), and so clinicians and services should be mindful of this situation.



Limitations and future research

There are several limitations to this mixed systematic review. First, most studies were of overall low quality, indicating a high degree of risk of bias. Specifically, most cross-sectional studies were of low quality, in comparison to all qualitative studies rated as high quality, which is likely indicative of the brisk rate at which COVID-19 related literature were being published leading to methodological quality concerns in the field (Jung et al., 2021). As such, the findings of this mixed systematic review must be considered in light of the limited high-quality evidence. Further to this, we encourage the use of pre-registration of study protocols and open data to reduce the overabundance of studies reporting on similar results. Most studies were also cross-sectional meaning the casual relationship between the COVID-19 pandemic and eating disorders and disordered eating behaviors cannot be established in these studies. Future research should pay particular attention to longitudinal or case-control studies to examine the future impacts of the COVID-19 pandemic, while also controlling for relevant socio-demographic variables which was a common caveat when assessing methodological quality of studies.

Another limitation is the limited variability among demographic variables with participants primarily comprising young to middle-aged White women. While eating disorders and disordered eating behaviors are disproportionately more common in women than men (Striegel-Moore et al., 2009), it remains important to examine their effects in a wide range of demographics including gender identities, sexual orientation, ethnicities, and socio-economic status. Furthermore, there were no studies assessing the impact of the COVID-19 pandemic on eating disorders and disordered eating behaviors in geriatric populations, culturally and linguistically diverse backgrounds, LGBTIQA+ communities, and indigenous populations. It is clear that broad representation of understudied and minority groups continues to be systematic limitation across the eating disorder and disordered eating research field, and therefore remains a crucial area of future research. In developing our understanding of understudied and minority groups as they relate to eating disorders, we can begin tackling barriers to the identification and treatment of eating disorders in these groups. Finally, future high-quality research is also needed to examine the long-term implications of the COVID-19 pandemic on eating disorders and disordered eating behaviors (Tan et al., 2020). It is possible that the COVID-19 pandemic will have a long-term mental toll on individuals who had particularly distressing experiences during this time.




Conclusion

This mixed systematic review expands on previous literature (e.g., Linardon et al., 2022) to demonstrate the COVID-19 pandemic has likely led to an increase in eating disorders and disordered eating behaviors. Specifically, this mixed systematic review highlights potentially vulnerable groups, such as children and adolescents and those with a history of an eating disorder, to the impacts of the COVID-19 pandemic. In light of the overall low-quality studies considered in this review, high-quality research is vital in understanding the long-term impacts of the COVID-19 pandemic on eating disorders and disordered eating behaviors.
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