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Abstract

Obijective: We previously reported that participants with atypical anorexia nervosa (atypical AN)
had higher historical and admission weights, greater eating disorder psychopathology, but similar
rates of amenorrhea and weight suppression at baseline as compared to anorexia nervosa (AN);
here we compare one-year outcomes.

Method: Weight, % median body mass index (%mBMI), Eating Disorder Examination
Questionnaire (EDE-Q) scores, resumption of menses, and rehospitalizations were examined at
3, 6, and 12-months post-discharge. Analyses (A=111) compared changes in %mBMI, weight
suppression, and EDE-Q scores over time between atypical AN and AN.
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Results: Among participants (48 atypical AN, 63 AN), both groups gained weight but those
with atypical AN had lower gains than those with AN in %mBMI (p=.02) and greater weight
suppression (p=.002) over time. EDE-Q scores improved over time, independent of weight
suppression, with no significant difference between atypical AN and AN. Groups did not differ by
rates of resumption of menses (80% atypical AN, 76.9% AN) or rehospitalization (29.2% atypical
AN, 37.9% AN). Greater weight suppression predicted longer time to restore menses and more
days rehospitalized.

Discussion: Individuals with atypical AN regained a smaller proportion of body mass and were
more weight suppressed over time. Change in eating disorder cognitions, resumption of menses,
and rehospitalization rates at one-year follow-up did not differ between groups. There was no
significant difference in weight suppression between groups for those who were psychologically
improved at 12 months. Findings highlight limitations in our understanding of weight recovery in
atypical AN. New metrics for recovery are urgently needed.

Keywords
Anorexia nervosa; atypical anorexia nervosa; course; outcome

Introduction:

Atypical anorexia nervosa (atypical AN), a diagnosis new to the 51 edition of the Diagnostic
Manual of Mental Disorders (DSM-5) (American Psychiatric Association, 2013), describes
those individuals who meet all criteria for anorexia nervosa (AN), have lost a significant
amount of weight, but whose weight is in the normal or above normal range. The number of
such patients presenting to specialized eating disorder programs has increased dramatically
in recent years (Garber et al., 2019; Kennedy et al., 2017; Lebow et al., 2015; Sawyer et al.,
2016; Sim et al., 2013; Whitelaw et al., 2014). Even though individuals with atypical AN
weigh in the normal or above normal range, severe or rapid weight loss can lead to medical
instability requiring hospitalization for medical stabilization (Garber et al., 2019).

Medical morbidity in atypical AN can be just as severe as in AN with similar rates

of bradycardia, hypotension and orthostatic pulse changes on admission to medical
stabilization units (Garber et al., 2019; Sawyer et al., 2016). Among participants in the
Study of Refeeding to Optimize Inpatient Gains (StRONG), we previously reported that
weight suppression and illness severity did not differ between atypical AN and AN (Garber
et al., 2019). However, across diagnoses, greater weight suppression (amount, rate and
duration of loss) was associated with more severe medical complications upon hospital
admission, including more severe bradycardia and lower serum phosphorus. Rates of eating
disorder-specific psychopathology and psychological distress in atypical AN can be as high
or even higher than in those with AN (Garber et al., 2019; Sawyer et al., 2016). However,
because weight is in the normal range, the diagnosis of atypical AN is often missed. As

a result, many individuals with atypical AN often present for treatment late in the course

of their illness (Lebow et al., 2015). Furthermore, in DSM-5, atypical AN is classified
under the category of Other Specified Feeding or Eating Disorders (OSFED), sometimes
misinterpreted to imply that it is less severe than AN (Moskowitz & Weiselberg, 2017).

Int J Eat Disord. Author manuscript; available in PMC 2025 April 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Golden et al. Page 3

Limited data on course and outcome exist in individuals with atypical AN, and there

has been a call for further research on outcome and response to treatment (Crow, 2022;
Golden, 2022; Hay, 2023). Two recent systematic reviews comparing atypical AN to AN
have confirmed similarities with respect to psychological symptoms, medical complications,
illness severity, and degree of impairment (Walsh et al., 2022, Johnson-Munguia et al.,
2023). However, only 2 of 24 available studies reported on course of illness (Walsh et al.,
2022). Data on outcomes in atypical AN are urgently needed to inform the discussion of
whether atypical AN and AN are different clinical conditions or the same condition across
the weight spectrum which should be incorporated under a single diagnosis.

In the StRONG, a recent multicenter randomized clinical trial on higher-calorie refeeding
in adolescent and young adults hospitalized with medical stability secondary to AN and
atypical AN, 43% of enrolled participants met criteria for atypical AN (Garber et al.,
2020; Golden et al., 2021). The primary aim of the present study was to compare

clinical outcomes (weight gain, psychological symptoms, resumption of menses, and
rehospitalization rates) in the StRONG participants, i.e., atypical AN vs. AN, over 12-
month follow-up. Secondarily, we sought to explore associations between weight change
(gain and suppression) and clinical outcomes (cognitive recovery, resumption of menses,
rehospitalization). We hypothesized that there would be no significant differences in
absolute amount of weight gain, psychological symptom improvement, rates of resumption
of menses, or rehospitalization rates between the two groups at 3, 6, and 12 months post-
discharge, but that weight suppression would be associated with clinical outcomes across
diagnoses.

Method:

Design:

This is a secondary analysis of data from StRONG, a multicenter randomized-controlled
trial comparing higher-calorie refeeding to lower-calorie refeeding in 120 adolescent and
young adults hospitalized with medical instability secondary to AN or atypical AN (Garber
et al., 2020; Golden et al., 2021). As previously described, enrolled participants were
randomly assigned to higher calorie refeeding (2,000 kcals/d increasing by 200 kcals/d)

or lower calorie refeeding (1,400 kcals/d, increasing by 200 kcals every other day) until
medically stable, at which time they were discharged to outpatient care (Garber et al., 2020;
Golden et al., 2021). The study was approved by the institutional review boards of each
institution and written informed consent was obtained from each participant with parental
consent and assent obtained from minors. Briefly, at each site (Lucile Packard Children’s
Hospital, Stanford and Benioff Children’s Hospital, San Francisco), eligible patients with
AN or atypical AN who were admitted for medical instability between Feb 8t 2016 and
March 7, 2019 were approached within 24 hours of admission for enrollment in the study.
Methods are detailed elsewhere (Garber et al., 2020; Golden et al., 2021).

Participants:

Inclusion criteria were diagnosis of AN or atypical AN, age 12 to 24 years, and
no hospitalization within the prior 6 months. Patients with bulimia nervosa, anorexia
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nervosa binge-eating/purging type, avoidant restrictive food intake disorder (ARFID), acute
suicidality or a comorbid chronic medical illness such as inflammatory bowel disease,
diabetes, or celiac disease, and those < 60% median body mass index (Y%emBMI) were
excluded. A weight cutoff > 85% mBMI was used to indicate normal or above normal
weight for the diagnosis of atypical AN. Sex was self-reported.

Assessment during follow-up:

This was an open follow-up trial in which participants were able to obtain treatment at
their discretion, at the same site as their hospitalization or elsewhere in the community.
Participants were followed for study visits at 3, 6, and 12 months after discharge from

the hospital. At each visit, height, weight, and vital signs were measured. Height was
measured using a wall-mounted stadiometer, and weight was measured with a digital

scale, post voiding with the participant wearing only a hospital gown. Weight suppression
on admission was defined as [(highest historical %mBMI - admission %mBMI)/highest
historical %mBMI] x 100. Percent mBMI was calculated (current BM1/50t percentile BMI
for age and sex x 100) using the Centers for Disease Control and Prevention growth charts
(Centers for Disease Control (U.S.). 2003). Weight suppression at 12 months was defined as
[(highest historical %mBMI — 12-month %mBMI)/highest historical %mBMI] x 100. Girls
and women were asked about age of menarche, date of last menstrual period, date of prior
menstrual period and current use of hormonal contraception. Resumption of menses was
limited to postmenarcheal girls and women who had = 3 months amenorrhea at presentation
and who were not on hormonal contraception and was defined as self-reported return of
two or more consecutive spontaneous menses (Golden et al., 1997). Participants completed
the Eating Disorder Examination Questionnaire (EDE-Q), a measure of eating disorder
psychopathology with good validity (Berg et al., 2012; Cooper et al., 1989; Fairburn &
Beglin, 1994), where higher global EDE-Q scores indicate more severe eating disorder
psychopathology. Participants also completed a health care utilization questionnaire, which
asked about hospitalization(s) and outpatient medical and psychiatric care since the last
study visit.

Statistical Methods:

The primary outcome variables were changes in %mBMI, weight suppression, and EDE-Q
global scores over time. Linear mixed-effect models (LMM) were used to examine whether
change in %mBMI, weight suppression, and EDE-Q global score at 3, 6, and 12-month
follow-up was different in participants with atypical AN compared to AN. LMM uses

less stringent assumption on missing data than complete case analyses and includes all
available data in the analysis. Each model included the baseline value of the outcome
(%emBMI at discharge, %mBMI at highest historical weight, or EDE-Q on admission),

log of time, diagnosis (atypical AN or AN), and interaction log(time)*diagnosis in fixed
effects, while accounting for correlation due to two-level nested clustering (sites and
patients). The interaction of log(time) and diagnosis indicates the difference in %mBMI,
weight suppression, and EDE-Q change over time between atypical AN and AN, and
therefore is our main comparison of interest. Groups were compared with independent
t-tests for continuous variables and the Wilcoxon rank sum test for data that were not
normally distributed. Chi-square analysis or Fisher’s exact test were used as appropriate for
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categorical variables. Effect size estimates were calculated using Cohen’s dfor continuous
variables where a Cohen’s dof .2 is considered a “small” effect, .5 is considered a
“moderate” effect and > .8 is considered a “large” effect. Cohen’s /& was used for proportions
(Cohen, 1992).

Secondary analyses examined associations between weight gain/suppression and clinical
outcomes (EDE-Q score and resumption of menses). First, groups meeting recovery
thresholds were compared by independent t-tests for continuous variables and the Wilcoxon
rank sum test for data that were not normally distributed; chi-square analysis or Fisher’s
exact test were used as appropriate for categorical variables. Second, separate multivariable
linear regression models examined the association of weight suppression (independent
variable) with those clinical outcomes (EDE-Q scores, time to resumption of menses, and
days spent rehospitalized) as dependent variables), adjusting for %mBMI on admission.
Analyses were performed using SPSS for Windows (Version 27), SAS 9.4, and STATA 16.1.

Of the 111 participants who completed the treatment protocol, 48 (43.2%) had atypical

AN and 63 (56.8%) had AN. Demographic data, weight and menstrual history, and EDE-Q
scores on admission have been previously published (Garber et al., 2019) and are shown in
Table 1. Participants with atypical AN and AN did not differ by any key characteristics other
than significantly higher historical and presentation weight and higher EDE-Q global scores
in participants with atypical AN. Mean age was 16.3 + 2.6y for atypical AN and 16.7 +
2.5y for AN and 10 of the participants were male, 5 in each group. Participants presented
for hospitalization after losing approximately 20% body mass and approximately 2/3 of the
post-menarcheal girls and women had secondary amenorrhea with no significant differences
by diagnosis (Garber et al., 2019). On admission, 44% of those with atypical AN exceeded
the 95%mBMI, the weight recovery threshold frequently used for AN (Agras et al., 2014;
Le Grange et al., 2016; Lock et al., 2010; Loeb et al., 2007; Madden, Miskovic-Wheatley,
Wallis, Kohn, Hay, et al., 2015).

Weight change (gain and suppression):

In Table 2, both groups gained weight and there was no difference in absolute weight
gained (in kilograms) between individuals with atypical AN and AN (4.7 + 7.6 vs. 6.1 £
5.7 kg, mean difference 1.4 kg, 95% CI -1.3 to 4.0, p=.15). However, as shown in Figure
1, changes in %mBMI over time were significantly smaller in participants with atypical
AN as compared to those with AN (p=.02). Total change in %mBMI from discharge to 12
months was 5.8% in the atypical AN group (98.3 £ 8.9 t0 103.9 + 10.5 %mBMI) vs. 9.2%
(82.3 £5.31091.7 + 10.9 %mBMI) in the AN group. As shown in Figure 2, participants
with atypical AN remained significantly more weight suppressed over time as compared to
those with AN (p=.002). Weight suppression at 12 months was 16.6 + 16.9% in those with
atypical AN vs. 11.1 £ 12.7% in those with AN, mean difference -5.5, 95% CI -11.7 to .7,
p=.08, Cohen’s g= -.38, indicating a small-to-moderate effect.

Int J Eat Disord. Author manuscript; available in PMC 2025 April 01.
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ED Psychopathology:

Data on cognitive recovery defined as EDE-Q global score within 1 SD of community
norms (1.59 + 1.32) were available for 77 participants at 12 months. EDE-Q global scores
at admission, 3, 6, and 12 months are shown in Figure 3 and Table 2. In both participants
with atypical AN and AN, EDE-Q global scores improved over time, with no significant
differences in the change over time between individuals with atypical AN and those with
AN (p=.41). In the atypical AN group, 72.7% (/7=24/33) had an EDE-Q global score within
1 SD of community norms at 12 months compared with 52.3% (/=23/44) of those with

AN, p=.07. Mean EDE-Q global scores at 12 months were significantly lower in those with
atypical AN compared to AN (1.9 £ 1.6 vs. 2.7 £ 1.5, mean difference .76, 95% CI .1 to 1.5,
p=04, Cohen’s d=.49), indicating a moderate effect.

Comparing participants who met cognitive recovery (1= 47) to those who did not (7= 30),
there was no significant group difference in %mBMI gain during follow-up (from discharge
to 12 months) (7.3 £ 12.1 vs. 7.7 + 10.3, mean difference -.3, 95% Cl -5.8 t0 5.1, p=.91),
or weight suppression at discharge (20.7 £ 11.6% vs. 22.1 + 11.7%, mean difference 1.36,
95% CI -4.1t0 6.8, p=.62) and 12 months (14.1 £ 2.4 vs. 15.1 + 2.7, mean difference

1.0, 95% CI -6.3 to 8.4, p=.77). Weight suppression at 12 months was not associated with
EDE-Q global scores at 12 months (p=.45). For individuals with atypical AN and EDE-Q
global scores within community norms, absolute difference between weight at 12 months
and highest historical weight was 8.9 + 13.8 kg, compared with 4.0 £ 7.9 kg for AN, mean
difference —4.9 kg, 95% CI -12.0 to 2.1, p=.16. At 12 months, both groups weighed less
than their highest historical weight with no significant difference between groups.

Resumption of menses:

Data on resumption of menses were available for 46 post-menarcheal girls or women who
were not on hormonal contraception and had been amenorrheic for at least 3 months, 20
with atypical AN and 26 with AN. There was no significant difference in the proportion of
participants who resumed menses by diagnostic group: 16/20 participants with atypical AN
(80.0%) resumed menses within the year of follow-up compared to 20/26 participants with
AN (77.0%), p=.80. Time to resumption of menses after the initial admission did not differ
by diagnostic group (atypical AN: 4.3 £ 5.1 months; AN: 4.1 + 4.0 months, mean difference
4,95% Cl -1.9t0 2.8, p=.88, Cohen’s d=.11).

Among the 39 participants who had resumption of menses during 12-month follow-up, there
was no significant difference in gain in %mBMI from discharge to 12 months compared
with those who did not resume menses (13.3 £ 7.5 vs. 6.8 + 9.8, mean difference 6.5, 95%
Cl -.43 to 13.4, p=.07, Cohen’s d= -.05). Those who resumed menses tended to be less
weight suppressed at 12 months than those who did not, however not significantly (11.0 +
13.7% vs. 18.9 £ 9.7%, mean difference —7.9, 95% CI —19.7 to 3.8, p=.13, Cohen’s d=
-.60). In multivariate analysis, greater weight suppression at 12 months was significantly
associated with longer time to restore menses regardless of diagnosis: for every 10% greater
weight suppression at 12 months, resumption of menses occurred 1.2 months later [B = 0.12
(95% CI .01 to .24), p=.04].

Int J Eat Disord. Author manuscript; available in PMC 2025 April 01.
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Rehospitalization rates:

There were no differences in the proportion rehospitalized in each group over the 12-month
follow-up period (atypical AN: 29.2%, n7=14/48; AN: 37.9%, n=22/58; p=.41). Mean
duration of hospital readmission in atypical AN was 7.7 + 16.0 compared to 3.0 £ 6.7

days in AN, mean difference 4.7, 95% CI .1 t0 9.3, p=.06, Cohen’s d= .37).

Compared to patients who were not rehospitalized (7= 70), those who were (7= 36)
demonstrated greater weight suppression at 12 months (18.4 + 16.7 vs. 11.1 + 13.4%,

mean difference 7.3, 95% CI 1.1 to 13.5, p=.02, Cohen’s d=.50), despite no differences in
%mBMI gain (8.1 £ 11.1 vs. 7.0 + 10.8, mean difference -1.1, 95% CI -5.8 to 3.6, p=.65,
Cohen’s d= -.10). Greater weight suppression at 12 months was also associated with longer
rehospitalizations: every 10% greater weight suppression was associated with 2.3 additional
days in hospital during the one-year follow-up period [B = 0.23 (95% CI -0.50 to 0.40),

p=.01].

Discussion:

We found that participants with atypical AN enrolled in the StRONG trial gained
significantly less weight and remained more weight suppressed over the course of one-

year follow-up as compared to those with AN. Despite lesser weight gain, there was no
difference between groups in the proportion who resumed menses, achieved normal EDE-Q
scores, or were rehospitalized at 12 months. However, these findings do not support the
assertion that weight gain is not necessary for recovery from atypical AN. On the contrary,
we found significant associations between weight suppression, persistent amenorrhea, and
rehospitalization regardless of diagnosis. This comports with our prior findings (Garber et
al., 2019) in this trial cohort showing that weight suppression predicted illness severity upon
hospital admission, including bradycardia and lower serum phosphorus.

An often-used definition of remission in adolescent AN (weight restoration to at least

95% of mBMI plus an EDE score within 1 SD of community norms) (Agras et al.,

2014; Le Grange et al., 2016; Le Grange et al., 2021; Lock et al., 2010; Loeb et al.,

2007; Madden, Miskovic-Wheatley, Wallis, Kohn, Lock, et al., 2015) does not apply to
patients with atypical AN. In our study, nearly half of the participants with atypical AN
already met weight criteria for recovery on admission to the hospital. We found that weight
restoration was associated with resumption of menses in both diagnoses. The importance

of full weight restoration is clear in patients with AN, where greater historical BMI is
positively correlated with a higher BMI at resumption of menses (Berner et al., 2017).

The need for full weight restoration in individuals with atypical AN is not known. In a

prior study, we reported that patients with eating disorders and historical overweight status
needed to be at a higher %mBM I than those who were not previously overweight in order
to resume menses (Seetharaman et al., 2016). Rastogi et al (Rastogi et al., 2020) examined
resumption of menses as a marker of recovery in previously overweight patients with eating
disorders and found that resumption of menses occurred at a weight significantly lower than
premorbid maximum weight, concluding that restoration to highest premorbid weight was
not necessary for resumption of menses. Consistent with those findings, participants with
atypical AN in our trial resumed menses while remaining 14% below their highest historical

Int J Eat Disord. Author manuscript; available in PMC 2025 April 01.
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weight. However, it is important to note that the AN group who resumed menses was also
significantly weight suppressed (~9% below historical %mBMI). In addition, we showed
that for every 10% increase in weight suppression, resumption of menses was delayed by 1.2
months. Thus, while menses can resume below highest historical (pre-illness) weights, these
findings suggest that weight suppression may prolong the hypogonadal state.

Global EDE-Q scores were notably different between groups. We previously reported that
EDE-Q scores in this study cohort were significantly worse at hospital admission in those
with atypical AN than in those with AN (Garber et al., 2019), consistent with an earlier
study by Sawyer et al. (Sawyer et al., 2016). Here we report that, despite being more
weight suppressed, patients with atypical AN had /mproved (lower) EDE-Q scores at 12
months, indicating less eating disorder psychopathology than those with AN. We did not
find evidence that cognitive recovery was associated with weight suppression. In fact,
individuals with atypical AN and EDE-Q scores in the normative range remained nearly
17% below their highest historical weight at 12 months. Again, it must be noted that those
with AN who met the EDE-Q recovery threshold were nearly 12% weight suppressed at 12
months. The finding that many individuals with atypical AN met cognitive recovery despite
significant weight suppression is consistent with a case series demonstrating improved
depressive symptoms and eating disorder psychopathology with almost no weight gain
after the hospitalization period (Hughes et al., 2017). However, the EDE-Q was developed
for patients with AN and may not capture important facets of ED psychopathology in
individuals with atypical AN, such that it cannot necessarily be concluded that cognitive
remission can be achieved with little weight gain. Studies are urgently needed in individuals
with atypical AN examining broader psychopathology relevant to higher weight individuals
(e.g., body acceptance, weight bias internalization).

Our finding that participants with atypical AN tended to be rehospitalized for shorter stays
than those with AN did not reach statistical significance, but requires further investigation.
Our finding that weight suppression was significantly associated with more time spent
readmitted to hospital in both diagnoses underscores the importance of weight gain for
recovery.

Individuals with atypical AN comprise a considerable portion of adolescents and young
adults with eating disorders. In community samples across the globe, both point prevalence
and lifetime prevalence of atypical AN is higher than that of AN (Harrop et al., 2021; Stice
et al., 2013). Eating disorders in individuals of higher weight are under recognized and
under treated (Ralph et al., 2022). True estimates of population prevalence are probably even
higher (Crow, 2022). In one national sample of Canadian youth, atypical AN accounted for
half of all eating disorder hospitalizations during the COVID-19 pandemic (Agostino et al.,
2021).

New benchmarks of recovery for individuals with atypical AN must be highly individualized
and less reliant on weight. We have shown that the variability in historical weights among
individuals with atypical AN is double that of AN (Garber et al., 2019), consistent with
Sawyer et al. (Sawyer et al., 2016). This suggests that recovery weights in atypical AN

will be even more variable than AN, which already vary widely (Golden et al., 2008).

Int J Eat Disord. Author manuscript; available in PMC 2025 April 01.
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Other potential benchmarks could include measures of metabolism such as resting energy
expenditure (Schebendach et al., 1997; Sterling et al., 2009), biological markers of recovery
e.g., serum leptin (Misra et al., 2004) and triiodothyronine (T3) levels (Aschettino-Manevitz
et al., 2012; Kiyohara et al., 1989), hormonal indicators of hypothalamic-pituitary-gonadal
(HPG) axis recovery for all genders, such as luteinizing hormone, follicle stimulating
hormone, estradiol levels in girls and women (Golden et al., 1997) and testosterone levels

in boys and men (Wabitsch et al., 2001), as well as measures of psychological recovery that
have been tested and validated in this particular patient population.

Strengths of our study include the prospective, longitudinal, multicenter design, relatively
large sample size with a standardized method of data collection, use of mixed effect models,
and 12-month follow-up period. A major limitation is that this trial cohort only included

48 participants with atypical AN, which limited us to exploratory analyses of outcomes.
Larger studies are urgently needed to power rigorous examination of clinical outcomes in
atypical AN. Other limitations include the open follow-up period during which participants
engaged in various therapies. Furthermore, the timeline and frequency of follow-up visits
was not designed to assess resumption of menses therefore we do not have weight at
resumption of menses but rather the date of last menstrual period and the weight at the
closest study point. While resumption of menses can be used as a marker of recovery

in girls and women, there is no similar marker of recovery for boys and men and as is
common in studies of individuals with eating disorders, the proportion of males in the study
was small. In addition, while sometimes used as a marker of recovery, the EDE-Q is a
measure of eating disorder psychopathology that depends on patient report. Minimization or
even denial of symptoms is common, so it is not surprising that some participants reported
minimal levels of ED psychopathology (i.e., EDE-Q score within community norms) on
admission. Another limitation is that this study focused on a subgroup of individuals who
required hospitalization and may not reflect outcome of individuals treated exclusively as
outpatients. Given that a relatively smaller proportion of participants with atypical AN may
be hospitalized compared to those with AN because of their non-underweight status, it

is possible that this study is comparing a more severe subgroup of patients with atypical
AN compared to AN. Finally, one-year follow-up may be too short a timeframe to assess
outcome.

In summary, individuals with atypical AN regained less weight over time and remained more
weight suppressed during recovery as compared to those with AN. However, there was no
difference in the proportion who resumed menses, recovered cognitively or were readmitted
to hospital. Across both diagnoses, weight suppression was a significant predictor of
prolonged amenorrhea and rehospitalization. These findings underscore the limitations of
our understanding of weight recovery in atypical AN. There is a pressing need to establish
objective markers of physical and cognitive recovery to guide clinical decision making in
this diverse patient population.
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Public Significance Statement:

Little is known about outcome in atypical anorexia nervosa. We examined recovery
metrics in young people with atypical anorexia nervosa and anorexia nervosa one year
after medical hospitalization. Individuals with atypical anorexia nervosa showed slower
weight gain and remained further from their pre-illness weight. There were no differences
in rates of psychological recovery, resumption of menses, or rehospitalization. New
metrics are needed to assess recovery in atypical anorexia nervosa.
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Figure 1. Change in percent median BMI over time. Atypical anorexia nervosa vs. anorexia
nervosa.

Atypical AN = atypical anorexia nervosa
AN = anorexia nervosa

%mBMI = percent median body mass index
----- Dashed line represents 95% mBMI
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Figure 2. Change in weight suppression over time. Atypical anorexia nervosa vs anorexia
nervosa.

Atypical AN = atypical anorexia nervosa

AN = anorexia nervosa

Weight suppression defined as [(highest historical %omBMI — 12-month %mBMI)/highest
historical %mBMI] x 100.
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Figure 3. Eating Disorder Examination Questionnaire (EDE-Q) scores (mean + 1SD) at
admission, 3m, 6m, and 12m. Atypical AN, AN and a normative population

Atypical AN = atypical anorexia nervosa
AN = anorexia nervosa
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Table 1:

Demographics, weight and menstrual history on admission in atypical anorexia nervosa (atypical AN) vs.
anorexia nervosa (AN)

Atypical AN AN

(N=48) (N=63) ~ Pvalue
Demographics
Age (yrs.), mean (SD) 16.3(2.6) 16.7 (2.5) .36
Female, n (%) 43(89.6%) 58 (92.0%) 65
Race, n (%)
White 37 (77.1%) 53 (84.1%) 37
Black/African American 0 (0.0%) 1(1.6%)
Asian 6 (12.5%) 7 (11.1%)
Multiple/Other 5 (10.4%) 2 (3.2%)
Ethnicity, n (%)
Non-Hispanic 35 (72.9%) 52 (82.5%) .26
Hispanic or Latino 13 (27.0%) 11 (27.1%)
Weight History, mean (SD)
Highest historical weight (kg) 66.8 (15.0) 54.3 (9.7) <.001
Highest historical %mBMI * 129.4(29.1) 1047 (16.0) <001
Weight loss (kg) 14.6 (12.1) 12.7 (6.8) .30
% weight loss (%) 20 (10.5) 22.3(8.7) 21
Rate of weight loss (kg/mo) 1.65(1.3) 1.62 (1.4) .92
Admission weight (kg) 52.2 (7.3) 41.6 (5.3) <.001
%mBMI on admission 95.4% (9.0)  76.9% (5.6) <.001
Menstrual History
Amenorrhea = 3m. n (%) 20 (62.5%) 33 (68.8%) .63
Duration of amenorrhea (mo), mean (SD) 5.18 (7.22) 6.34 (6.7) 42
[N=41] [N=51]

*
%mBMI = percent median BMI
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Table 2:

Weight, %mBMI, EDE-Q global scores, resumption of menses and rehospitalizations by diagnosis at study
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1duosnuen Joyiny

timepoints

Atypical AN AN Mean difference 95% Cl  p-value Effect size
(N=48) (N=63)
Discharge weight (kg) 54.3 (7.7) 445 (5.3) -9.8,-12.4t0 7.2 <.001 -1.52
12 mo. weight (kg) 59.4 (8.2) 50.8 (7.1) -8.6, -11.7 to -5.6 <.001 -1.14
Weight gain over follow-up (kg) 4.7 (7.6) 6.1(5.7) 1.4,-1.3t04.0 15 21
%mBMI gain over follow-up 5.8 (11.8) 9.2 (10.1) 3.4,-10t0 7.8 13 .32
Weight suppression 12 mo. (%) 16.6 (16.9) 111 (12.7) -55,-11.7t0 .7 .08 -.38
Average %mBMI” over time
Discharge 98.3 (8.9) 82.3(5.3) -16.1, -19.0 to -13.2 <.001 -2.26
3 mo. 103.0 (9.1) 89.5 (9.4) -135,-17.310-9.8 <.001 -1.46
6 mo. 104.5 (11.6) 90.7 (10.0) -13.8,-18.2t0 -9.4 <.001 -1.29
12 mo. 103.9 (10.5) 91.7 (10.9) -12.2,-16.6t0 -7.9 <.001 -1.14
Change in %mBMI over time 02"
EDE-Q global score *** mean (SD)
Admission 3.80 (1.66) 3.06 (1.65) -74,-1410-.1 03 -45
[N=41] [N=56]
3 mo. 2.0 (L.7) 2.6 (1.7) 55,-.2t0 1.3 16 33
[N=34] [N=43]
6 mo. 1.7 (1.5) 2.1(1.7) 35 -4t01.1 38 22
[N=31] [N=36]
12 mo. 1.9 (1.6) 2.7(15) 76, .1t0 15 .04 49
[N=33] [N=44]
Change in EDE-Q over time 417"
Resumption of Menses
Proportion with resumption of menses 16/20 (80%) 20/26 (77%) .80 .07
Rehospitalizations
Proportion rehospitalized over 12 mo.  14/48 (29.2%)  22/58 (37.9%) 41 19
Days spent rehospitalized 7.7 (16.0) 3.0(6.7) 4.7,.1t09.3 .06 37

*
%mBMI = percent median BMI

*ok

p-value from linear mixed effect models (LMM)

Aok

*
EDE-Q = Eating Disorder

Examination Questionnaire

Estimate of effect size: Cohen’s d'=.2 (small effect); &=.5 (moderate effect); d=.8 (large effect)
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