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Abstract

Objective: Currently, there is debate in the eating disorders field regarding how to define atypical 

anorexia (AAN), how prevalent it is in community and clinical settings, and how AAN rates 

compare with low-weight AN. This systematic review assesses AAN literature from 2007 to 2020, 

to investigate: (a) the demographic characteristics of AAN studies, (b) the prevalence of AAN 

compared with AN, (c) the range of operational definitions of AAN and the implications of 

these definitions, and (d) the proportion of patients with AAN and AN represented in consecutive 

admission and referral samples.

Method: PsychINFO, CINAHL, PubMed, Greylit.org , and ProQuest databases were searched 

according to methods for Preferred Reporting Items for Systematic Reviews and Meta-Analyses 

systematic reviews, yielding 3,184 potential articles. Seventy-five eligible studies were coded for 

sixty-one variables.

Results: Clinical samples predominantly included younger, female, white samples with limited 

diversity. In epidemiological designs, AAN was typically as common or more common than AN, 

and AAN rates varied significantly based on the population studied and operational definitions. In 

consecutive clinical samples, AAN was frequently less represented.

Discussion: Although AAN appears to occur more frequently than AN in communities, fewer 

patients with AAN are being referred and admitted to eating disorder specific care, particularly 

in the United States. Given the significant medical and psychosocial consequences of AAN, and 

the importance of early intervention, this represents a crucial treatment gap. Additionally, results 

suggest the need for fine-tuning diagnostic definitions, greater diversity in AAN studies, and 

increased screening and referral for this vulnerable population.
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Resumen
Actualmente, hay debate en el campo de los trastornos alimenticios sobre cómo definir la anorexia 

atípica (ANA), cuán prevalente es en entornos comunitarios y clínicos, y cómo las tasas de ANA 

se comparan con AN de bajo peso. Esta revisión sistemática evalúa la literatura de ANA de 

2007 a 2020, para investigar: 1) las características demográficas de los estudios de ANA, 2) la 

prevalencia de ANA en comparación con AN, 3) el rango de definiciones operativas de ANA y las 

implicaciones de estas definiciones, y 4) la proporción de pacientes con ANA y AN representados 

en muestras consecutivas de admisión y derivación.

Las bases de datos de PsychINFO, CINAHL, PubMed, Greylit.orgy y ProQuest fueron buscados 

de acuerdo con los métodos preferidos para el reporte de ítems para Revisiones Sistemáticas y 

Metanálisis de Revisiones Sistemáticas, dando lugar a 3184 artículos potenciales. Setenta y cinco 

estudios elegibles fueron codificados para 61 variables.

Las muestras clínicas incluían predominantemente muestras de femeninas, más jóvenes, y blancas 

con diversidad limitada. En los diseños epidemiológicos, la ANA era típicamente tan común 

o más común que AN, y las tasas de ANA variaban significativamente en función de la 

población estudiada y las definiciones operacionales. En muestras clínicas consecutivas, la ANA 

fue frecuentemente menos representada.

Aunque ANA parece ocurrir con más frecuencia que AN en las comunidades, menos pacientes 

con ANA están siendo referidos y admitidos a la atención específica del trastorno alimentario, 

particularmente en los Estados Unidos. Dadas las importantes consecuencias médicas y 

psicosociales de ANA, y la importancia de la intervención temprana, esto representa una brecha 

de tratamiento crucial. Además, los resultados sugieren la necesidad de ajustar las definiciones 

diagnósticas, una mayor diversidad en los estudios de ANA y un mayor cribado y referencia a 

tratamiento para esta población vulnerable.
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The growth of anorexia nervosa (AN) research has led to more complex and nuanced 

conceptualizations of restrictive eating disorders (EDs). In particular, though AN diagnosis 

requires individuals to present at “significantly low weight,” physiological symptoms 

of malnutrition can occur within underweight, normal weight, and higher-weight bodies 

(Peebles, Hardy, Wilson, & Lock, 2010; Sawyer, Whitelaw, Grange, Yeo, & Hughes, 2016). 

Thus, some suggest that to better capture the diversity of patients with restrictive EDs, we 

must “move beyond ‘skinniness’” because the “face of AN is changing” (Garber, 2018, p. 

669). Garber asserts that the large and growing number of patients with atypical AN (AAN) 

highlights important demographic shifts to which we must attend to ensure researchers keep 

pace with increasing ED patient diversity.

The Diagnostic and Statistical Manual of Mental Disorders (DSM-5; 2013) denotes AAN as 

the first of five clinical examples of Other Specified Feeding and EDs (OSFED). According 

to DSM-5 criteria, patients who meet criteria for AN, and have lost significant weight, yet 
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are still within or above the normal body mass index (BMI) range, may be classified as 

AAN. These patients could include those whose bodies have resisted weight-loss despite 

caloric deprivation or those whose larger bodies have lost significant weight but have not 

reached BMIs considered significantly low.

While the DSM-5 recognizes that natural body variation (e.g., body build, weight history, 

physiological disturbances, developmental stage) precludes one universal standard for 

“significantly low weight,” it also posits a BMI <18.5 to guide clinicians in assessment. 

However, due to this diagnostic flexibility (and to iterative changes in AN criteria), 

operational differences in AN/AAN diagnostic practices persist (Stice, Marti, & Rohde, 

2013; Thomas et al., 2010). Multiple thresholds for “low weight” and “significant weight 

loss” have been proposed (Forney, Brown, Holland-Carter, Kennedy, & Keel, 2017), with 

little consensus in the field. These debates have led some researchers to propose shedding 

the weight criteria for AN altogether, in favor of considering each individual’s age, gender, 

illness and weight trajectory, bone, and muscle mass, and to ensure that treatment remains as 

inclusive as possible (Phillipou & Beilharz, 2019).

What has come to be called “AAN” or “higher-weight AN” has gone by other names 

historically [e.g., “ED Not Otherwise Specified (EDNOS)-AN”, “subthreshold AN,” and 

“EDNOS-weight”]. Furthermore, in the DSM-IV-TR, AAN individuals were only partially 
captured in the residual EDNOS category (the second example presentation), which 

described individuals who met all criteria for AN, but whose weight was within the 

normal range (American Pyschiatric Association, 2000). By including samples of restricting 

patients in higher-weight bodies, DSM-5 conceptualization of AAN has expanded, with 

more patients meeting criteria for AAN in the DSM-5 than would have met criteria for 

EDNOS-AN in the DSM-IV.

Further complicating AAN nosology, due to being grouped within the residual ED 

diagnostic category, many AAN samples have been examined heterogeneously (e.g., 

combined with sub-threshold bulimia nervosa and/or binge ED), rather than in homogenous 

AAN groups. Thus, these methodological choices (along with diverging operational 

definitions) may obscure the characteristics of AAN, while making it more challenging 

to identify AAN samples in the literature.

Perhaps due to these issues of evolving terminology and residual case grouping, we are not 

aware of any systematic reviews that focus on the topic of higher-weight (i.e., atypical) AN. 

This represents an important knowledge gap in ED research, as AAN represents a large and 

growing portion of OSFED cases (Hay et al., 2017; Whitelaw, Gilbertson, Lee, & Sawyer, 

2014), with some reporting a nearly five-fold increase in AAN patients presenting for care 

in the last decade alone (Whitelaw et al., 2014). Further, while researchers and clinicians 

have begun to assess various treatment interventions and medical protocols for AAN (e.g., 

Peebles et al., 2017; Swenne, Parling, & Salonen Ros, 2017), as a field we know very little 

about the scope of AAN, how often it occurs, and how frequently affected individuals access 

care.
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While some research has reviewed EDNOS as a whole (Thomas, Vartanian, & Brownell, 

2009), we are not aware of any studies that examine AAN samples specifically. To our 

knowledge, this is the first review to collate and synthesize data on AAN in an effort 

to better assess the scope of disease burden. Understanding the burden posed by AAN, 

requires locating individuals with AAN. It is critical to discover how prevalent AAN 

is in the population, and to clarify how AAN is operationalized differentially, and the 

potential impacts of those definitions. Understanding this heterogeneity will inform future 

research on AAN. Further, given the “changing face of AN” (Garber, 2018) and the 

changing demographic profile of ED patients (Mitchison et al., 2020), discovering which 

populations have been examined will inform the field regarding increasing inclusive AAN 

representation. Finally, it is also important to examine how many ED patients receiving care 

have AAN, as potential differences in prevalence rates of AAN in community and treatment 

settings could elucidate gaps in our treatment landscape. Understanding the degree to which 

AAN is present and untreated in our communities is important as we seek to increase the 

speed at which ED individuals are identified and referred for care.

1 | THE CURRENT STUDY

To assess the scope of AAN, we posed the following aims: (a) describe the demographic 

characteristics (age, race, ethnicity, gender, socioeconomic status, and sexual orientation) 

of participants in studies of AAN, (b) describe the prevalence of AAN compared with 

AN in epidemiological studies, (c) qualitatively characterize how AAN is operationalized, 

the range of definitions used, where definitions diverge, and the potential implications of 

these different definitional thresholds, and (d) describe the proportion of patients with AAN 

and AN represented in studies using consecutive admissions and referral samples to better 

understand treatment need.

2 | METHODS

The current systematic review followed the Preferred Reporting Items for Systematic 

Reviews and Metanalyses (PRISMA) statement (Moher, Liberati, Tetzlaff, & Altman, 2009). 

An adapted PRISMA Review Checklist can be found in the Table S1.

2.1 | Eligibility criteria

All English language articles between January 1, 2007 and September 5, 2020, containing 

primary data (or secondary data analysis) involving a group appearing to meet criteria for 

DSM-5 AAN were evaluated. The arbitrary cutoff of 2007 was included after a review of 

all literature, in an effort to balance completing a comprehensive review of AAN literature 

with the need for more homogenous operational definitions. Additionally, the APA first 

established a DSM-5 task force for EDs in 2007 (Yan, 2007), representing a symbolic shift, 

as the field began transitioning toward new diagnostic frameworks.

For inclusion, potential articles had to include a sample which met all of the following four 

DSM-5 AAN criteria: (a) energy restriction, (b) fear of weight gain/behavior interfering with 

weight gain, (c) disturbance in self-perceived weight/shape or undue influence of weight/

shape, and (d) BMI >18.5. Articles utilizing DSM-IV and DSM-III diagnostic criteria 
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were eligible for inclusion, if the corresponding DSM-5 criteria capturing food restriction, 

fear of weight gain, and body image disturbance were met. Studies including subgroups 

meeting those four criteria (whether or not they were called “AAN”) were included in the 

analysis. Patient groups failing to meet clinical levels of distress (e.g., “subclinical” groups 

or prodromes) were excluded.

To assess AAN prevalence, we examined samples which produced prevalence rates for a 

given population. Eligible designs included random samples (e.g., Forney et al., 2017), 

samples capturing all individuals within a given catchment area (e.g., Hammerle, Huss, 

Ernst, & Bürger, 2016; Isomaa, Isomaa, Marttunen, & Kaltiala-Heino, 2010), twin studies 

(e.g., Mustelin, Lehtokari, & Keski-Rahkonen, 2016), cohort studies (e.g., Micali et al., 

2017), community-based samples (e.g., Zimmerman, Francione-Witt, Chelminski, Young, & 

Tortolani, 2008), and large research samples (e.g., Mitchison et al., 2020). To address the 

proportion of AN and AAN in treatment samples, we included all articles which utilized 

consecutive referrals or admissions to treatment, or consecutive chart review. In cases of 

unclear eligibility, authors were contacted to confirm.

Weight criteria for AAN is complex, evolving with various DSM editions, and are often 

measured differently across studies and populations (e.g., adolescents v. adults). In this 

article, we defined AAN to include those with BMI >18.5, BMI percentile >10, percent 

median BMI (%mBMI) >90, percent-expected-body-weight/height >90, following criteria 

outlined by Kandemir et al. (2017). AAN samples limited to 18.5 < BMI < 19.0 were 

excluded, as these AAN samples could also be classified as AN, given flexibility within AN 

low-weight criteria. We decided to eliminate studies limited to this small clinical range (18.5 

< BMI < 19.0) to better differentiate AAN samples from AN. Additionally, we included 

samples from the DSM-IV era, provided that some patients in that AAN sample had BMI 

>19.0, and no patients in the AAN sample had BMI <17.5.

2.2 | Information sources

The PsychINFO, CINAHL, and PubMed data bases were searched, with the final literature 

search completed through September 5, 2020. Grey and unpublished literature were 

searched using the ProQuest and Greylit.org databases, in addition to soliciting unpublished 

data from a relevant listserv. Articles were also added through back-citations and study 

authors directly contacting the researchers.

2.3 | Search

AAN has not yet been indexed with Medical Subject Headings (MeSH terms), thus 

necessitating a manual search for all related names of the disorder. Syntax was developed 

iteratively over the course of 3 months, in collaboration with consults to national ED experts 

and health science librarians. All searches, trial syntax, and results were documented. 

Ultimately, the following syntax was used:

(“partial anorexia”) or (“partial syndrome” and “anorexia”) or (“subthreshold” 

and “anorex* ”) or (“anorexia spectrum”) or (“DSM-5” and “anorexia”) or 

(“prodrom* ” and “anorex* ”) or (“higher-weight” and “anorex* ”) or (“sub-

clinical” and “anorex* ”) or (“atypical” and “anorexia”) or (“higher-weight” 
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and “restrictive eating disorder* ”) or (“subclinical” and “anorex* ”) or (“sub-

threshold” and “anorex* ”) or (“subsyndromal anorex* ”) or (“higher-weight 

anorex* ”) or (“EDNOS-wt”) or (“weight suppression” and “anorexia”) or (“weight 

suppression” and “restrictive eating disorder”)

2.4 | Study selection

A PRISMA (Moher et al., 2009) chart detailing the screening process and reasons for 

exclusions is found in Figure 1. During prescreening, articles were first screened for eligible 

years, language, and format, and duplicates were removed. Following this, we removed 

clearly unrelated articles in the title search. Full texts of the remaining articles (n = 1,041) 

were then assessed. Studies with unclear eligibility were discussed by authors EH and JM 

until consensus was reached to either exclude, include, or request further information from 

study authors. Pursuant to this, 28 study authors were contacted regarding eligibility (6 

eligible, 9 no response, and 13 ineligible).

2.5 | Data collection process, data items, and summary measures

Complete data items are located in the Table S2. Sixty-one variables were coded by 

author EH into five topic matrices: Study Identification (e.g., authors, title, country of data 

collection), Sample Characteristics (e.g., mean age, percent female), Methods (e.g., design, 

data analysis, measures), Findings (e.g., lifetime prevalence rate, point prevalence rate), and 

Implications (e.g., main argument, implications). The following summary measures were 

used for each of the aims—Aim 1: percent female, gender, percent white race, percent 

Hispanic ethnicity, full racial and ethnic characteristics, socioeconomic characteristics, 

sexual orientation, mean age, and age range of the sample; Aim 2: lifetime prevalence, 

point prevalence, and 12-month prevalence (for each gender and total); Aim 3: operational 

definition of AN used, diagnostic reference for sample, and Aim 4: percent of consecutive 

samples diagnosed with AN and AAN.

2.6 | Synthesis of results

We used Garrard’s matrix method to synthesize data (Garrard, 2014). In brief, this method 

involves reading articles chronologically, and analyzing the literature using a matrix of 

variables to compare studies. Variables (matrix columns) are compared across studies 

(matrix rows), and analyzed for themes, convergences of findings, and divergences of 

findings. For quantitative findings, data (e.g., prevalence rates, percentages of samples) were 

extracted and tabulated and descriptive statistics were calculated. For qualitative results, 

operational definitions were reviewed for common themes and places of divergence and 

convergence; additionally, each definition was reviewed individually for implications of 

which groups may be systematically excluded.

2.7 | Risk of bias in individual studies and across studies

To compare study quality systematically across study designs and methodologies, this 

review utilized the Quality Assessment Scale (QAS; Kmet, Lee, & Cook, 2004) scored 

by author EH. The QAS is a validated tool (Kmet et al., 2004), cited in over 1,000 studies, 

that has been utilized for quality assessment within multiple research designs, including 
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prevalence studies (Migliavaca, Stein, Colpani, Munn, & Falavigna, 2020). The QAS 

compares articles on 14 elements, including the research question, study design, comparison 

groups, random assignment and blinding, outcome measures, sample size, analytic methods, 

variance reporting, confounding variables, results reporting, and conclusions (Kmet et al., 

2004). Elements were assessed as present (2), absent (0), partially present (1), or “n/a.” 

Summary scores were calculated by taking the mean of all items, and scaling scores 

from 0 to 1.0, with a score of 0 indicating the absence of all criteria, and a score of 1.0 

indicating the presence of all criteria. Articles were scored accordingly, and reasons for 

low scores recorded, with the researcher reviewing scores and reasons for lower scores 

after every 10 articles scored. All epidemiological studies were scored for quality, and all 

studies were included in narrative analysis, regardless of QAS score. Additionally, to reduce 

risk of sample over-representation, studies utilizing overlapping samples (Ernst, Bürger, & 

Hammerle, 2017; Fairweather-Schmidt & Wade, 2014; Hammerle et al., 2016; Machado, 

Gonçalves, & Hoek, 2013; Machado, Machado, Gonçalves, & Hoek, 2007; Wade & O’Shea, 

2015) were combined when possible, such that the sample was only counted once toward 

meta-analysis (e.g., weighted forest plots). Studies using partially overlapping samples (e.g., 

sampling different groups from a larger sample) were noted to have overlapping samples 

for transparency, and each study was coded separately so full demographics for each sample 

could be ascertained.

3 | RESULTS

3.1 | Study selection

The search strategy yielded 3,184 articles for possible inclusion (See Figure 1 for 

PRISMA Flow Diagram). Prescreening eliminated 2,143 articles based on year, article type, 

duplicates, and/or title search (see Figure 1 for full details). One thousand and forty-one 

full text articles were assessed for eligibility, of which nine hundred and sixty-five were 

excluded due to exclusion criteria fully described in Figure 1. An additional 28 studies 

contained research methods with unclear eligibility; these 28 authors were contacted to 

clarify eligibility. Nine authors failed to respond and were excluded, 13 studies were deemed 

ineligible based on author response, and an additional 6 studies met inclusion criteria with 

author clarification. Final sample for this systematic review included 75 articles; of these, 

17 utilized community-based epidemiological samples, and 58 utilized consecutive clinical 

admissions or referrals.

3.2 | Risk of bias

Epidemiological studies were scored for quality using the QAS (Kmet et al., 2004) with 

summary scores ranging from .64 to .91 (M = .84). Four epidemiological studies (29%) 

utilized two-stage designs; the remaining 10 studies (64%) relied on a single time point 

measurement to determine diagnosis. Two studies utilized cohort designs and measured 

diagnoses over three consecutive waves (Allen, Byrne, Oddy, & Crosby, 2013; Wade 

& O’Shea, 2015). Seven utilized school-based or university-based samples, three studies 

utilized twin cohorts, two utilized population-based designs, two utilized birth cohort 

samples, and one used an outpatient psychiatric patient sample. Sample size was commonly 
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an issue, such that even in larger population-based designs, sample sizes often precluded 

intended subgroup analyses.

3.3 | Aim 1: Study demographic characteristics

Demographic characteristics of included epidemiological studies are shown in Table 1; 

demographic characteristics of studies utilizing consecutive admissions and referrals are 

shown in Table 2. As four studies had total overlap, two of these studies (one from each pair) 

were not counted in results percentages. Nearly all studies (97%, n = 73) defined gender in 

a binary fashion (e.g., males/females, boys/girls), with one study including a third gender 

category (“other”; Mitchison, Hay, Slewa-Younan, & Mond, 2014) and one study including 

nonbinary and “decline to disclose” options (Flatt, 2020). Only one named gender identity 

samples such as nonbinary, transgender, or gender non-conforming individuals (Flatt, 2020). 

While two studies (3%) included only male participants, 38% (n = 28) of studies were 

limited to females. Overwhelmingly, study populations were female, with nearly two thirds 

of studies (64%, n = 47) having females making up at least 90% of the sample. Studies 

were mostly focused on adolescent populations, with 81% (n = 59) of studies including 

adolescents aged 13–19 years. Studies with children showed moderate representation with 

36% (n = 26) including children aged 12 and under. Fifty-five percent (n = 40) of studies 

included young adult samples between the ages of 20–30 years. By contrast, mid-adults and 

older adults were least represented with only 33% (n = 24) of samples including individuals 

over age 31. A minority of studies reported race as a demographic variable (36%, n = 26), 

and all but nine of these studies reported study populations with at least 85% of the sample 

being of white race. Only 17 studies (23%) included a full racial breakdown of their sample; 

14 (19%) studies included measures of Hispanic ethnicity. Only three studies (4%) included 

measures of sexual orientation; one (1%) included a measure of disability status. For full 

racial, ethnicity, socioeconomic status, and other demographics (see Tables 1 and 2).

3.4 | Aim 2: Prevalence in epidemiological samples

Seventeen studies (with three overlapping samples) utilized epidemiological methods to 

identify cases of AAN in communities, using cross-sectional (Castelao-Naval et al., 2019; 

Ernst et al., 2017; Forney et al., 2017; Hammerle et al., 2016; Isomaa et al., 2010; Machado 

et al., 2007; Machado et al., 2013; Micali et al., 2017; Mitchison et al., 2020; Zimmerman 

et al., 2008), longitudinal (Allen et al., 2013; Stice et al., 2013), and twin study methods 

(Fairweather-Schmidt & Wade, 2014; Mustelin et al., 2016; Silén et al., 2020; Wade 

& O’Shea, 2015). Among these three included samples from the United States (Forney 

et al., 2017; Stice et al., 2013; Zimmerman et al., 2008), while others used data from 

Portugal (Machado et al., 2013), Finland (Isomaa et al., 2010; Mustelin et al., 2016; Silén 

et al., 2020), Australia (Allen et al., 2013; Fairweather-Schmidt & Wade, 2014; Hay et 

al., 2017), Germany (Hammerle et al., 2016), Spain (Castelao-Naval et al., 2019) and the 

United Kingdom (Micali et al., 2017). The majority surveyed adolescent and young adult 

populations under age 30 (Allen et al., 2013; Castelao-Naval et al., 2019; Ernst et al., 2017; 

Fairweather-Schmidt & Wade, 2014; Isomaa et al., 2010; Machado et al., 2013; Mitchison 

et al., 2020; Mustelin et al., 2016; Silén et al., 2020; Stice et al., 2013), and six surveyed 

adults over age 31 (Castelao-Naval et al., 2019; Forney et al., 2017; Hay et al., 2017; 
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Machado et al., 2013; Micali et al., 2017; Zimmerman et al., 2008). Prevalence data for 

these epidemiological studies are summarized in Table 3.

3.4.1 | Point and 12-month prevalence—Figure 2 shows a forest plot of all female 

point prevalence rates, weighted by sample size. As shown in Figure 2, point prevalence 

for AAN ranged greatly, from 0.15–13.0%. With few exceptions (Machado et al., 2013), 

point prevalence of AAN met or exceeded those of AN in studies which measured 

prevalence of both disorders (Allen et al., 2013; Fairweather-Schmidt & Wade, 2014; 

Hammerle et al., 2016; Isomaa et al., 2010; Micali et al., 2017; Mitchison et al., 2020; 

Zimmerman et al., 2008). Additionally, within the forest plot, the studies clearly reflect 

the broadening of DSM-5 AAN criteria, as studies following 2013 (with the advent of 

DSM-5) reported markedly higher prevalence rates than had been previously reported under 

DSM-IV criteria for EDNOS-AN. Often studies with less restrictive diagnostic criteria [e. 

-g., lower percentage weight loss requirements, no upper limit on BMI, AAN trumping 

purging disorder (PD) in diagnostic hierarchy] resulted in higher point prevalence rates 

(Fairweather-Schmidt & Wade, 2014; Forney et al., 2017; Hay et al., 2017) than those 

with narrower criteria, such as those relying on DSM-IV-TR which required that samples 

have amenorrhea and normal BMI (Isomaa et al., 2010; Zimmerman et al., 2008) or 

less conventional diagnostic hierarchy practices (Micali et al., 2017). Some studies also 

operationalized diagnostic hierarchy in less common ways, as in the case of Micali and 

colleagues, who reported operationalizing diagnostic trumping in the reverse order of more 

common practices, reporting that “BED trumped BN, and BN trumped AN” in order to 

align with the researchers’ previously published work (Micali et al., 2017, p. 4). Finally, 

while only one epidemiological study included a gender category beyond binary genders 

(Mitchison et al., 2020), those who identified as “other gender” had prevalence of AAN at 

7.5% and AN at 3.0%, more than double the rates of other genders.

3.4.2 | Lifetime prevalence—Figure 3 shows a forest plot of female lifetime prevalence 

rates for AN and AAN, with 95% confidence intervals, weighted by sample size. Lifetime 

prevalence for AAN ranged from 0.2–4.9%. In half the studies comparing AAN to AN, 

lifetime prevalence rates of AAN were double or triple that of AN (Isomaa et al., 2010; Stice 

et al., 2013). Both studies which found AN lifetime prevalence exceeding AAN (Micali et 

al., 2017; Silén et al., 2020) permitted one lifetime ED diagnosis per individual; as such, 

threshold AN trumped AAN. Thus, persons who experienced both AN and AAN were 

classified as AN, or who met criteria for both AAN and another threshold diagnosis in their 

lifetime (e.g., BN or BED), were not classified as AAN.

3.5 | Aim 3: Characterizing atypical anorexia nervosa operational definitions, 
convergences, divergences, and implications

Operational definitions of AAN are shown in Table 4. A qualitative review of these 

definitions shows that while there is convergence around the language typically used to 

operationalize AAN (e.g., “individual meets criteria for AN, except despite weight loss, 

individual’s weight is x…”), several areas of divergence in operational definitions include: 

(a) the presence of amenorrhea (e.g., Månsson et al., 2016; Ricca et al., 2010), (b) the 

prohibition of purging and compensatory behaviors (e.g., Bacopoulou et al., 2017; Rockert 
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et al., 2007), (c) limitations on BMI range (e.g., Whitelaw et al., 2014), (d) amount of weight 

loss considered “significant” (e.g., Forney et al., 2017), (e) severity of cognitive symptoms 

(e.g., Stice et al., 2013), (f) history of full-threshold ED diagnosis (e.g., Silén et al., 2020), 

and (g) trumping order of OSFED presentations (e.g., Ekeroth et al., 2013; Micali et al., 

2017). Operational definitions requiring amenorrhea or normal body weight largely (but not 

exclusively) occurred in earlier studies referencing DSM-IV-TR criteria.

3.5.1 | Weight cutoffs—The most common area of definition divergence involved what 

constitutes “significant weight loss.” Operational definitions included: 5% weight loss, 10% 

weight loss, 15% weight loss, 18–20% weight loss, 25% weight loss, loss of 1.3 BMI 

points, and no significant weight loss (Forney et al., 2017; Hughes et al., 2017; Peebles et 

al., 2010; Swenne, 2016). Generally, studies which employed more stringent weight criteria 

reported lower AAN prevalence than those without weight maximums. For example, when 

requiring participants to demonstrate “significant weight loss” per DSM-5 criteria, Wade 

and O’Shea (2015) found an overall prevalence rate of 1.9% for AAN. However, when they 

removed that requirement an additional 4.7% of participants were classified as AAN, and 

this group repeatedly demonstrated similar levels of impairment (e.g., ED severity, body 

dissatisfaction) compared with AAN and full-threshold ED diagnoses. Similarly, Forney 

et al. (2017) tested the impact of three separate weight loss criteria cut-offs (i.e., 5, 10, 

and 15% of body weight) on prevalence rates and levels of clinical impairment. Although 

prevalence rates were directly impacted by these changing criteria, (e.g., 13.0% of women 

qualified for AAN with 5% weight loss, but only 2.8% of women qualified for AAN with 

15% of weight loss), all three diagnostic cut-off groups evidenced clinically meaningful 

symptom profiles (Forney et al., 2017, p. 959), which the authors argued justified AAN 

classification.

3.5.2 | Diagnostic ambiguity and differentiation—Regarding ambiguity in AAN 

cases, several studies examining consecutive clinic referrals addressed reliability of 

diagnoses (e.g., Sysko et al., 2012; Thomas et al., 2010; Thomas et al., 2015). Several 

reasons were identified for diagnostic ambiguity with AAN, two of which are detailed here. 

First, differentiating PD from AAN posed challenges, with the operationalized diagnostic 

hierarchy of non-threshold diagnoses largely determining rates of these disorders. For 

instance, Ekeroth et al. (2013) classified 13.9% of their sample as AAN. However, of 

those with PD, 180/184 patients also met criteria for AAN which would have added an 

additional 8.1% of the sample if AAN had trumped PD. Similarly, Birgegård et al. (2012) 

found that 21% of their sample classified as AAN when PD trumped AAN; however, 28% 

of the sample was classified as AAN when AAN trumped PD. Finally, Rockert et al. 

(2007) found equivalent levels of fasting between AAN and PD subgroups, though 11.8% 

of the sample was classified as AAN (termed “normal weight restrictors” with purging 

being a disqualifier) and 10.0% of the sample was classified as PD, further obfuscating the 

distinction between AAN and PD.

Second, as in the prevalence studies, the weight cutoff criteria added variability in study 

protocols. For instance, in a study of diagnostic reliability, Thomas et al. (2010) found 

that 7.9% of discordant diagnostic cases likely occurred because patients typically lose 
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around one pound after their first night in an inpatient facility, either due to intentional 

fluid manipulation or due to normal bodily shifts. Thus, patients who hovered just above 

diagnostic weight cutoff for AN at admission (perhaps being classified with AAN, bulimia 

nervosa, or PD), then met AN criteria the following morning (Thomas et al., 2010). These 

studies concluded that cases close to the BMI cutoff for AN (or “cusp-diagnoses”) pose 

additional diagnostic challenges. Additionally, some studies suggested different cutoffs 

for AN according to their unique study population, such as bariatric surgery populations 

(Conceição et al., 2013).

Relatedly, we also examined all studies to determine what proportion of study participants 

fell into this “cusp-diagnosis” with 18.5 > BMI > 19.0. While inclusion criteria required 

that some participantshave BMI >19.0 (to more clearly delineate between AN and AAN), 

understanding what proportion of AAN patients fell within the cusp, lending themselves to 

either diagnosis at the discretion of the clinician (American Psychiatric Association, 2013). 

In total, six studies (8.2%; mostly occurring near the transition to DSM-5) described this 

diagnostic-cusp group to inform the debate regarding weight criteria when moving from 

DSM-IV to DSM-5. Study methodologies and rates of these cusp-groups varied greatly: 

Eddy et al. (2008) reported 5% (n = 15) of their sample fell within the cusp of 86–90% 

ideal body weight (IBW), Zimmerman et al. (2008) had one participant (0.04%) with an 

underweight BMI (18.2), and Peebleset al. (2010) reported 9.2% (n = 121) with BMI 

85–90% IBW Conceição et al. (2013) reported none of their bariatric sample fell within 

this cusp. Thomas et al. (2010) reported that 7.9% of patients’ BMIs shifted from greater 

than 85%IBW to less than 85% IBW after 24-hr of care, and Forman et al. (2014) further 

illustrates this diagnostic overlap in the diagnostic-cusp group explaining that 27.3% of 

individuals assigned an AAN diagnosis were less than 90% mBMI, while 13.7% of patients 

diagnosed with AN had BMI ≥90%mBMI.

3.6 | Aim 4: Rates of atypical anorexia nervosa in studies with consecutive referrals or 
admissions

Table 2 shows all studies utilizing consecutive referral or admission designs, the gender and 

ages of those samples, and the percentage of study participants categorized as AAN and AN 

within each study.

3.6.1 | Rates of atypical anorexia nervosa in consecutive clinical referrals 
and admissions—A large proportion of referrals and admissions to ED treatment centers 

were comprised of AAN individuals. The current review identified 58 studies which tracked 

AAN individuals among consecutive referrals and admissions to ED specialty treatment 

centers. In these 58 studies, 28% (n = 16) showed AAN individuals comprising at least one-

third of study participants; an additional 17% (n = 10) of studies showed AAN individuals 

comprising at least 20% of study participants. Overall, in 71% (n = 41) of studies of 

consecutive referrals and admissions to ED centers, AAN cases made up at least 10% of the 

study population reported. Additionally, multiple centers noted seeing referral and admission 

rates for AAN increase significantly; Whitelaw et al. (2014) reported a five-fold increase 

in the number of AAN cases over the years 2008–2014. Additionally, among studies that 

tracked sub-threshold ED presentations, AAN tended to be the most common presentation of 
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any OSFED diagnosis, at times representing well over half the residual cases seen in clinical 

settings (Birgegård et al., 2012; Ekeroth et al., 2013; Nakai et al., 2017; Ornstein et al., 

2013; Sawyer et al., 2016; Swenne & Ros, 2017; Sysko & Walsh, 2011).

3.7 | Comparative rates of atypical anorexia nervosa and anorexia nervosa in consecutive 
clinical referrals and admissions

When considering rates of AAN compared with AN in consecutive referral/admission 

studies, AAN cases were generally less represented in clinical samples (compared with 

AN) than in epidemiological samples. As shown in Table 2, approximately 79% (n = 46) 

of studies reported more consecutively referred or admitted patients to have AN compared 

with AAN, with AN rates ranging from 1.5 to 17 times as common as AAN referrals 

and admissions. However, in 17% (n = 10) of studies, AAN exceeded AN referrals and 

admissions, and sometimes by a factor of three or more (Bayes & Madden, 2011; Damiano 

et al., 2015; Månsson et al., 2016; Swenne, 2016; Swenne et al., 2017; Swenne & Ros, 2017; 

Welch et al., 2015).

4 | DISCUSSION

The advent of the DSM-5 has spurred increased inquiry into higher-weight restrictive EDs 

(Neumark-Sztainer, 2015). Despite growing interest in AAN, it is unclear how many people 

suffer with this disorder in the community, and in treatment settings, and how they compare 

to the proportion of individuals with AN. The recent classification of the disorder, variable 

terms used for AAN historically, and the diversity of operational definitions have made 

AAN difficult to study comprehensively. This review examined the literature to investigate 

(a) the demographic characteristics of AAN studies, (b) the prevalence rates of AAN in 

communities, (c) the range of operational definitions currently used in AAN literature, and 

(d) the proportion of ED clinical referrals and admits with this disorder. To our knowledge, 

this is the first literature review that specifically addresses these matters. Quantifying how 

many individuals suffer with AAN and how often they present in treatment settings is one 

of the first steps toward understanding the scope of the problem of AAN and getting these 

often-overlooked patients potentially life-saving treatment.

The first aim interrogated which populations and demographic groups are represented in 

literature on AAN by describing the demographic characteristics (age, race, gender, and 

sexual orientation) of participants in studies including AAN. In the 75 studies reviewed, 

most focused on adolescents (81%), with moderate representation of children and young 

adults. Middle and older adult populations (over age 30) were least represented in the 

literature, shown in only 33% of studies. This lower representation of adult samples is 

concerning given that one of the few epidemiological studies including adults found the 

mean age of AAN individuals to be 43.5 years (Hay et al., 2017). Thus, while many of 

the adolescent studies capturing AAN may essentially capture a prodrome of AN, it is also 

possible that patients may shift from AN to AAN later in life as bodies’ age and weight 

increases, or as individuals previously recovered from AN experience a reemergence of ED 

symptoms in later life transitions (Meeuwsen, Horgan, & Elia, 2010). Indeed, some studies 

have noted that large portions of AAN individuals had histories of underweight BMIs during 
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earlier manifestations of their EDs (Schorr et al., 2017). Thus, epidemiological studies only 

examining adolescent populations may miss older age groups where AAN may be more 

prevalent. To capture AAN presentations more comprehensively, AAN researchers ought to 

recruit across the lifespan.

Additionally, only a minority of studies included male populations, and only two studies 

included gender minorities, despite higher rates of AAN within gender diverse and non-

conforming populations (Mitchison et al., 2020). It was also common for studies to fail 

to report race as a demographic variable (or socioeconomic status), and the majority of 

studies reporting race surveyed samples where the vast majority of participants were white, 

further marginalizing the experiences of people of color. Taken in turn with the finding 

that EDs may be increasing most in populations previously thought to be least at risk for 

EDs (Mitchison et al., 2014), expanding sample diversity to include more males, sexual and 

gender minorities, and populations of color is imperative.

The second aim of this article was to review epidemiological studies to summarize 

prevalence findings. Though point prevalence varied greatly, rates of AAN generally met 

or exceeded those of AN. Similarly, in studies that examined lifetime prevalence, rates of 

AAN tended to exceed those of AN, except when only one lifetime ED diagnosis was 

permitted.

To better understand the disparate prevalence rates reported in the literature, the third aim 

utilized a brief qualitative review of all operational definitions utilized. Examination of 

definitions suggested that much of the variation in prevalence depended on how researchers 

operationalized definitions of various EDs, and what diagnostic hierarchy was adopted 

for each study. Additionally, the “diagnostic-cusp group” (BMIs between AN and AAN) 

emerged as a potentially important group, with some studies noting significant overlap 

in AN and AAN classifications, depending on how clinicians interpreted DSM-5 criteria, 

and the various operational definitions of “low weight” (Eddy et al., 2008; Forman et 

al., 2014; Peebles et al., 2010; Thomas et al., 2010). Gaining greater insight into the 

extent that these BMI groups may differ qualitatively and prognostically will inform future 

conceptualizations of anorexia nervosa-spectrum disorders. However, while diagnostic 

differences in how studies operationalized AAN weight criteria (APA, 2013) may contribute 

to the variance in prevalence rates found, these were not the only factors.

Similarly, diagnostic hierarchy decisions (e.g., whether AAN or PD was coded for those 

meeting both criteria) also impacted prevalence, such that AAN decreased when PD trumped 

AAN hierarchically, a finding that was also reflected in consecutive admission designs. 

Additionally, studies precluding diagnoses of AAN in the presence of lifetime full-threshold 

EDs similarly found lower AAN rates (Micali et al., 2017; Mustelin et al., 2016). It could 

be that, given the significant diagnostic crossover between EDs (Stice et al., 2013), studies 

that permitted one lifetime ED diagnosis found lower lifetime AAN compared with AN, 

as many with AAN have histories of full threshold EDs (Schorr et al., 2017). It is also 

possible that these operational decisions to count individuals with histories of both AAN and 

AN in the AN category could reflect an implicit assumption that AAN and AN exist on a 
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spectrum, with low-weight AN being a potentially more severe end of that spectrum or AAN 

representing AN in a prodromal or partial-remission state.

An additional issue in operational definitions in both epidemiological and clinical studies 

with consecutive admissions involved whether or not AAN classification included those 

with purging behaviors. In the DSM-5, AN individuals are categorized into subtypes with 

purging and non-purging behaviors (AN-binge-purge subtype and AN-restrictive subtype, 

respectively); with significant portions of AN individuals engaging in purging behaviors 

(e.g., Micali et al. report over half of individuals with AN had binge-purge subtype). 

Multiple studies found significant overlap between AAN and PD (Birgegård et al., 2012; 

Ekeroth et al., 2013), which is unsurprising given the large proportion of AN patients who 

comprise a purging subtype (Godart et al., 2013; Micali et al., 2017). For example, in Stice 

et al.’s (2013) epidemiological study, the AAN group had an average of 9.8 compensatory 

behavior episodes per month. Thus, considering that significant proportions of those with 

AAN are classified as purging subtypes (Davenport, Rushford, Soon, & McDermott, 2015; 

Eddy et al., 2008), the distinction between a potential “AAN–purging subtype” and PD 

needs additional clarification. The overlaps in symptoms and behaviors between AAN and 

PD (Birgegård et al., 2012; Ekeroth et al., 2013; Rockert et al., 2007) suggest that the 

distinction between AAN and PD may be more of a subtype difference than a separate 

classification, with potential subtypes in AAN mirroring those in AN (i.e., restriction only, 

and restriction plus compensatory behaviors). This overlap in classification is exemplified in 

the study by Ekeroth et al. (2013), in which 180/184 patients with PD also met criteria for 

AAN.

The final aim of this article was to review clinical studies with consecutive admits and 

referrals to determine the proportion of patients with AAN in ED treatment settings. 

While epidemiological data elucidate the prevalence of AAN in communities, samples of 

consecutive referrals and admissions provide data on the proportion of ED patients with 

AAN referred to or receiving treatment. Generally, population-based studies in this review 

found AAN to be more common than AN (Ernst et al., 2017; Hammerle et al., 2016; Hay 

et al., 2017; Isomaa et al., 2010; Stice et al., 2013; Wade & O’Shea, 2015; Zimmerman et 

al., 2008). Though clinical findings were more mixed (with some finding AAN to be more 

common than AN in treatment settings, and many others finding the reverse), most clinical 

studies found fewer AAN patients referred and admitted to treatment compared with AN 

(Eddy et al., 2008; Peebles et al., 2010; Ricca et al., 2010; Santonastaso et al., 2009).

Similar to epidemiological studies, variation in referral and admission rates is likely partially 

attributed to differing operational definitions, including disparate weight cut-offs for AAN 

and varying diagnostic hierarchy rules between studies. However, the majority of clinical 

studies found AN to be more common in clinical settings, suggesting that AN patients’ 

typical visible emaciation may serve as an “overt indicator” (Thomas et al., 2015) to prompt 

more proactive screening and referral from providers. Discrepancies between population-

based disease rates and clinical referral/admission data allude to potential difficulties AAN 

patients may experience in being screened, referred to, and accessing needed healthcare 

(Harrop, 2019; Sawyer et al., 2016).
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It is also possible that the individuals with AAN in consecutive studies presented with 

lower clinical acuity or less distress, leading to less frequent referral or admission. While 

a full analysis of how these samples compared with each other clinically (e.g., severity 

of AAN compared with AN individuals) is beyond the scope of this review, some studies 

within this sample did compare the severity and impairment of those with AN and AAN. 

In general, studies examining medical consequences of AN and AAN reported similar 

medical concerns within these groups, with AAN patients consistently presenting at higher 

weights, but requiring similar care (Bayes & Madden, 2011; Conceição et al., 2013; Peebles 

et al., 2010; Peebles et al., 2017; Whitelaw et al., 2014). Additionally, multiple studies 

compared cognitive symptoms, ED behaviors, and clinical impairment, and found that AN 

and AAN samples did not differ in symptom presentation and severity (Caudle et al., 2015; 

Conceição et al., 2013; Eddy et al., 2008; Ekeroth et al., 2013; Fairweather-Schmidt & 

Wade, 2014; Forman et al., 2014; Ricca et al., 2010; Rockert et al., 2007; Ornstein et al., 

2013; Santonastaso et al., 2009. In one study, AN had more emergency hospital admissions 

compared with AAN (Monge et al., 2015)., while other studies found AAN participants had 

more severe cognitive symptoms (Sawyer et al., 2016) or longer duration of illness (Forman 

et al., 2014; Rockert et al., 2007). While this is not a comprehensive overview (as not all 

studies compared AN and AAN samples), it suggests that for the studies considered in this 

review, AAN individuals presented with concerning medical and psychiatric impairment, 

often approximating that of AN samples, suggesting that delayed or missed referrals for care 

could negatively impact these patients.

It is interesting to note that in studies finding AAN more common than AN in clinical 

samples, all but two used samples of adolescents, suggesting that higher AAN rates may be 

due to some AAN cases presenting as prodromes of AN, with AAN adolescents identified 

and referred before progressing to greater weight loss and AN diagnosis. It is also possible 

that due to the perception of EDs as adolescent issues, adolescent providers may be more 

adept at screening and identifying ED cases that general practitioners may miss (Thomas et 

al., 2015).

Additionally, the national environments and corresponding healthcare systems may provide 

insight into why some studies found higher rates of AAN compared with AN in treatment 

samples. For example, all but one study reporting higher AAN rates (compared with AN) 

in treatment were conducted in Sweden and Australia, countries which employ universal 

healthcare systems, and have higher emphasis on ED prevention and early intervention to 

reduce healthcare costs (Swenne, 2016). As such, Swenne (2016) notes that more cases of 

AAN are likely identified due to broader definitions for screening and diagnosis, which 

reflect Sweden’s explicit efforts to limit treatment costs by intervening early and effectively 

with EDs. In fact, in these environments, Swenne states, there is a virtual “absence of 

treatment delay” for identified ED patients (i.e., all referred patients are seen within 2 

weeks), which may prevent some AAN individuals from additional weight loss and potential 

AN diagnosis. This progression from AAN to AN has been noted in multiple case studies 

(Sim, Lebow, & Billings, 2013).

In contrast to the studies in Sweden and Australia, no studies from the US utilizing 

consecutive clinical samples, found higher rates of AAN individuals in treatment compared 
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with AN, an important finding considering that epidemiological US samples did find higher 
rates of AAN compared with AN (Stice et al., 2013; Zimmerman et al., 2008). For instance, 

one US study reported data from two higher-weight adolescents with AAN who presented 

for care multiple times over a period of years with symptoms of starvation (e.g., significant 

weight loss, secondary amenorrhea, bradycardia, overuse injuries); despite this, years lapsed 

before their ED symptoms were identified and treated (Sim et al., 2013). In situations 

such as these, if adolescents fail to be identified early in the course of illness, AAN may 

be overlooked until the individual progresses to AN. This finding aligns with the current 

landscape of US healthcare services, in which higher “severity” of illness (with severity 

based on weight criteria in the DSM-5), may be required to qualify for insurance coverage 

for ED treatment, possibly explaining how epidemiological studies have identified higher 

rates of AAN individuals than appear to be reflected in US treatment contexts.

Lastly, the higher prevalence rates of AAN compared with AN in epidemiological studies 

combined with the lower referral rates of AAN compared with AN suggest that clinicians 

may be more adept at recognizing and referring adolescent presentations of AAN compared 

with adult presentations. Thomas et al. (2015) suggest that AAN may be more difficult to 

detect than other EDs due to a lack of “overt indicators” (e.g., emaciation, bingeing and 

purging), particularly in environments with culturally normative restrictive eating behaviors 

(e.g., dieting). In sum, the prevalence and consecutive admission data point to the overall 

concern that AAN individuals, who appear to exist in greater numbers in population-based 

contexts, are underserved in ED treatment, thus complicating AAN illness trajectories.

5 | LIMITATIONS

This study has several important limitations. First, discussion of AAN was limited 

to literature after 2007. AAN was discussed in the literature prior to this date, 

though definitions were more heterogeneous; therefore, this review cannot be considered 

comprehensive of all AAN literature. Second, though using an established standardized 

quality assessment tool, this review utilized a single reviewer to assess quality of articles. 

Third, due to the limited number of studies addressing AAN prevalence, the different 

populations these studies surveyed (in regard to ages, countries, and genders), the different 

operational definitions employed, and the significant diversity of prevalence rates reported, 

this review was not able to draw firm conclusions about the rates of AAN. Larger prevalence 

studies, incorporating broader populations, and surveying people across the lifespan will 

be necessary to better understand the global burden of AAN. Finally, while we found that 

AAN appeared less represented in treatment samples, not all studies in this review reported 

on severity markers of AAN and AN. Thus, it is impossible to determine whether AAN 

individuals are less represented due to decreased clinical needs or due to AAN individuals 

going under-detected or under-referred.

6 | CLINICAL IMPLICATIONS

When considering clinical implications, much of the difficulty defining AAN may stem from 

diverse interpretations of the DSM-5. Despite the DSM-5’s efforts to clearly delineate AN 

from AAN, confusion arises around DSM-5 criteria that appear contradictory. For example, 
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when determining if a patient meets the weight criteria for AN (Criterion A), a guideline of a 

BMI <18.5 is proposed. Additionally, clinicians are encouraged to use clinical judgment, 

thinking of BMI <18.5 as a guideline, rather than rule: “In summary, in determining 

whether Criterion A is met, the clinician should consider available numerical guidelines, 

as well as the individual’s body build, weight history, and any physiological disturbances” 

(APA, 2013, p. 340), suggesting that factors beyond numerical BMI data should guide this 

determination. However, later in the DSM-5, when delineating OSFED, the DSM-5 states: 

“1. AAN: All of the criteria for AN are met, except that despite significant weight loss, 

the individual’s weight is within or above the normal range” (APA, 2013, p. 353). Thus, 

clinicians could either use clinical judgment to diagnose AN in individuals with BMI >18.5 

with “significant” weight suppression and physiological complications of malnutrition or 

clinicians could rely on numerical BMI data to assign AAN. The DSM would benefit from 

greater clarity here, and looking forward to the DSM-6, clarifying whether clinicians are to 

rely on numerical BMI cutoffs or on other factors of severity or impairment (e.g., distress, 

weight-suppression, and physiological disturbance) will be necessary for the field to better 

conceptualize the AN and AAN diagnosis.

Second, although prevalence rates varied between studies, epidemiological data were clear 

in identifying AAN comprising a considerable portion of ED diagnoses in the population. 

As such, AAN poses a burden of disease which necessitates treatment. Given the high 

rates of medical comorbidity associated with AAN (Peebles et al., 2017; Sawyer et al., 

2016; Whitelaw et al., 2014), which are often commensurate with AN, it is imperative that 

these individuals receive specialized ED care. However, despite higher rates of prevalence 

in population studies, AAN appears to be undertreated in clinical settings, with more AN 

patients receiving referrals and treatment. A notable exception to this finding was that within 

studies conducted in countries with universal healthcare systems, rates of AAN patients 

admitted to treatment centers exceeded those of AN patients (Damiano et al., 2015; Månsson 

et al., 2016; Swenne, 2016; Welch et al., 2015). This suggests that healthcare systems with 

greater focus on prevention and early intervention strategies (and healthcare systems with 

more universal coverage) may increase the likelihood of screening and referring patients 

with AAN. Similarly, improving access to care and early screening, for those showing 

prodromes of AAN or AN, may ameliorate some of the disparities observed between 

AAN prevalence rates and treatment admissions. Such practices would require primary care 

clinicians to be versed in EDs to identify early warning signs and prodromal presentations, 

such as higher-weight patients presenting with overvaluation of weight and shape, dieting, or 

patients presenting with rapid weight loss.

7 | RESEARCH IMPLICATIONS

Given the limited sample diversity represented across AAN studies, diversifying future 

samples in age, race, gender, sexual orientation, disability status, and BMI will add to 

the richness of AAN conceptualization. This is particularly needed considering the limited 

attention given to older AAN populations (over age 30), people of color, gender diverse 

or nonconforming patients, and those at the higher end of the weight spectrum. It is worth 

noting that the one study to include a gender non-conforming sample and report specific 

prevalence rates (Mitchison et al., 2020) found one of the highest point prevalence rates 
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of AAN within this population, highlighting the need to address eating disturbances within 

trans and gender nonconforming population.

Second, greater consensus is needed regarding operationalizing AAN to promote cross-

study comparison. A practical step to facilitating greater understanding of AAN involves 

eliminating skip patterns in surveys based on BMI to facilitate greater knowledge of ED 

behaviors across the weight spectrum. Similarly, eliminating weight limits for AAN samples 

(with a focus instead on meeting the cognitive and behavioral criteria) will aid in the 

identification of those with clinically significant EDs regardless of BMI. Additionally, 

moving toward more consistent trumping criteria for OSFED presentations (perhaps ones 

that mimic the threshold disorders) could facilitate more homogenous definitions.

Further, since AAN operational definitions differed most by the degree of weight loss 

required, and because there is not yet an evidence-based level of weight suppression in AAN 

shown to predict divergent outcomes, it may be prudent to abstain from specifying weight 

loss cutoffs. In every study that examined variable weight cut-offs, the authors concluded 

that despite using different operational cutoffs (e.g., 5% weight loss, 10% weight loss, or 

15% weight loss; loss of 1.3 BMI points, or no specific weight loss requirement) each 

operationalized definition captured a group of clinically important cases, and lenient criteria 

was not necessarily associated with less severity (e.g., Forney et al., 2017; Wade & O’Shea, 

2015). Thus, to move toward greater homogeneity in our definitions, the field may wish 

to consider whether a specific cutoff for significant weight loss is clinically useful and 

empirically supported.

Next, given the significant diagnostic crossover noted not only between AN and AAN, but 

also between AAN and other EDs, studies measuring lifetime ED diagnoses should account 

for multiple ED diagnoses in order to accurately capture prevalence rates of each disorder. 

Such crossover also suggests the need for longitudinal studies of diagnostic changes in 

patients over time to clarify ED progression, and the need for qualitative reports of these 

crossover experiences to determine how patients experience these transitions in diagnoses 

(e.g., perceiving this as a journey from one diagnosis to another, or simply experiencing this 

as the changing manifestation of the same disorder over time).

Finally, regarding research implications, Thomas et al. (2015) note that many population 

studies operationalize ED diagnoses in greater detail than is specified in the DSM-5, 

presumably in an effort to ensure diagnostic validity. However, such operational definitions 

may result in truncating potential diagnostic samples (such as BMI caps that necessarily 

limit the potential pool of patients), increasing sample homogeneity, and likely failing to 

capture the diversity of patients who may struggle with a given set of cognitive, behavioral, 

and physical symptoms. Previous authors have commented that the lack of standardized 

diagnostic hierarchy rules for subthreshold diagnoses contributes to the unreliability of 

specific OSFED diagnoses rates across studies (Thomas et al., 2015). Standardizing such 

practices could increase reliability across studies and clarify the nosology of various mixed 

presentations (e.g., classifying those with AAN and PD as AAN—purging type). As the 

field moves toward greater clarity and more consistent operational definitions, it would be 

useful to conduct meta-analyses of prevalence rates and then explore which characteristics 
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predict these prevalence rates. Perhaps, with further investigation into ED classifications, we 

will discover that a transdiagnostic nosological framework, as proposed by several others 

(Wade et al., 2006) with a primary symptom subtyping will ultimately prove most useful for 

research that better understands ED risk factors, early identification, and treatments.

8 | CONCLUSION

AAN presents as a significant psychiatric disorder, at least as common (if not more) than 

AN. However, fewer AAN individuals are being identified, diagnosed, and referred for care, 

representing a significant opportunity in the field. Improved screening and referral practices, 

in addition to improved access to care are needed to assure that those who suffer with AAN 

receive timely, appropriate care.
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FIGURE 1. 
PRISMA flow chart. AAN, atypical anorexia nervosa; AN, anorexia nervosa; ARFID, 

avoidant/restrictive food intake disorder; BED, binge-eating disorder; BMI, body mass 

index; BN, bulimia nervosa; EDNOS, eating disorder not otherwise specified; OSFED, other 

specified feeding or eating disorder; PRISMA, Preferred Reported Items for Systematic 

Reviews and Meta-Analyses
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FIGURE 2. 
Forest plot of female point prevalence rates of AN and AAN with 95% confidence intervals. 

Black: prevalence rates of AAN. Orange: prevalence rates of AN. AAN, atypical anorexia 

nervosa; AN, anorexia nervosa
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FIGURE 3. 
Forest plot of female lifetime prevalence rates of AN and AAN with 95% confidence 

intervals. Black: prevalence rates of AAN. Orange: prevalence rates of AN. AAN, atypical 

anorexia nervosa; AN, anorexia nervosa
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