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Abstract

Objectives: To summarize current research on the characteristics and outcomes of atypical anorexia
nervosa (AAN) in children and adolescents. Methods: A total of 299 pertinent publications were found after a
comprehensive search across four databases. 34 full-text publications were examined after duplicates were
eliminated using Rayyan QCRI and relevance was checked; four studies finally satisfied the requirements for
inclusion. Results: We included six studies with a total of 2059 participants and the majority 1791 (87%) were
females. Adolescents with AAN, particularly those with a history of being overweight or obese, experience
delayed diagnosis and treatment due to significant weight loss masking disordered eating patterns. Regardless
of initial weight, rapid and extensive weight loss correlates with poor health outcomes, including deteriorating
medical and nutritional status. Bone health is a significant concern, with low bone mineral density (BMD) linked
to pre-iliness BMI, placing adolescents with AAN at physical risk even without low body weight. Psychologically,
adolescents with AAN exhibit more purging, body shape concerns, self-harm, and drug overdoses, along with
higher hospitalization rates compared to those with traditional anorexia nervosa, highlighting the severity of
their condition. Conclusion: sAN is a prevalent but poorly identified illness in adolescents and children. Earlier
recognition due to weight loss patterns and psychological symptoms in higher-weight individuals can definitely
help provide better results. These identified strategies will go a long way in improving treatment-including the
use of FBT-and enhancing clinicians' awareness for decreasing health compromise. Future research needs to
be directed at long-term outcomes and towards developing standardized diagnostic tools so that timely and
accurate identification of AAN is done across diverse populations.
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Introduction

Choosing weight-based treatment targets for young people with AAN is a common problem that Quon & Kelly
address in their data presentation on clinical outcomes. We expand on the discussion of this issue in our article
and raise doubts about the efficacy of weight stabilization as a deliberate therapeutic goal, especially for kids

Correo-e: ptrservices2022@gmail.com

and teenagers [1].

Because clinicians are trained to use low weight as the primary marker for
malnutrition, they have historically under recognized the constellation of
clinically significant eating disorder (ED) symptoms that are more recently
categorized as AAN. This has resulted in treatment delays and an increased
risk of medical and psychiatric sequelae. Studies have shown that medical
consequences, ED cognitive abnormalities, anxiety, psychosocial impairment,
and suicidality in AAN might be considerably more severe than in AN, indicating
that this risk is not simply equal to that observed in "typical" AN [2-6].

There is little data and research on the medical consequences of AAN [7].
Physical and psychological morbidity in this subgroup of patients is comparable
to that of AN, according to the research that is currently available. Even in the
absence of severe underweight, adolescents with AAN often need immediate
hospitalization to treat medical problems associated with starvation and
weight loss [8].

AAN is a variant of AN characterized by significant weight loss and severe
psychological distress in the absence of low body weight, which has
conventionally been considered a diagnostic criterion for AN. This increasingly
recognized condition affects children and adolescents, those especially
vulnerable to the physical and psychological consequences of disordered
eating. Due to the atypical presentation of AAN, there are numerous cases
underdiagnosed or misdiagnosed, which contributes to delayed treatment and
increased severity of symptoms. An understanding of the characteristics and
outcomes of AAN in young populations is necessary in developing targeted
interventions, refining diagnosis criteria, and preventing chronic health
complications. This review synthesizes the literature comprehensively on
the prevalence, symptomatology, and prognosis of AAN among children and
adolescents.

The objective of this systematic review is to analyze and summarize current
research on the characteristics and outcomes of AAN in children and
adolescents.

Methods
Search strategy

The PRISMA and GATHER criteria were followed for the systematic review.
An overall search was conducted to identify relevant studies related to
the characteristics and outcomes of AAN in children and adolescents. The

following four electronic databases were used by the reviewers for searching:
SCOPUS, Web of Science, Cochrane, and PubMed. We removed any duplicates
and uploaded all the titles and abstracts we could find through electronic
searches onto Rayyan. After that, all the study texts that met the inclusion
criteria based on the abstract or title were collected for a full-text examination.
Two reviewers independently evaluated the extracted papers' suitability and
discussed any discrepancies.

Study population-selection

The PEO (Population, Exposure, and Outcome) factors were implemented
as inclusion criteria for our review: (i) Population: Children and adolescents
diagnosed with or exhibiting symptoms of AAN, (i) Exposure: Diagnostic
challenges, psychological distress, weight loss, and disordered eating
behaviors without meeting the low body weight criterion, (iii) Outcome:
Improved diagnosis, treatment efficacy, psychological well-being, and reduced
physical health complications.

Data extraction

Data from studies that satisfied the inclusion requirements were extracted
by two objective reviewers using a predetermined and uniform methodology.
The following information was retrieved and recorded: (i) First author (ii) Year
of publication, (iii) Study design, (iv) Country, (v) Sample size, (vi) Age, (vii)
Gender, (viii) Disease duration (in months), (ix) AAN diagnostic criteria, (x) Main
outcomes.

Quality review

Since bias resulting from omitted factors is frequent in studies in this field, we
used the ROBINS-I technique to assess the likelihood of bias since it enables
a thorough examination of confounding. The ROBINS-I tool can be used for
cohort designs where individuals exposed to different staffing levels are
tracked over time and is designed to assess non-randomized studies. Each
paper's risk of bias was evaluated independently by two reviewers, and any
differences were settled by group discussion [9].

Results

The specified search strategy yielded 511 publications (Figure 1). After
removing duplicates (n = 261), 250 trials were evaluated based on title and
abstract. Of these, 206 failed to satisfy eligibility criteria, leaving just 42 full-text
articles for comprehensive review. A total of 6 satisfied the requirements for
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eligibility with evidence synthesis for analysis (Figure 1).
Sociodemographic and clinical outcomes

We included six studies with a total of 2059 participants and the majority 1791
(87%) were females. Regarding study designs, three studies were retrospective
cohorts [11, 15, 16], two were cross-sectional studies [13, 14], and one was
a case-control [12]. Two studies were conducted in the USA [12, 15], two in
Singapore [13, 16], one in Canada [11], and one in Turkey [14]. The earliest
study was conducted in 2017 [15] and the latest in 2024 [13].

One important finding relates to the history of weight associated with AAN.
Indeed, more diagnoses of AAN were found in the group of adolescents who
previously were overweight or obese. Therefore, it seems that significant
amounts of weight loss might mask the extent of the disturbance in eating
patterns, leading to later identification and thus delayed treatment. Weight
restoration within FBT also demonstrated more significant enhancements in
those with more adherence to the course of treatment in which weight gain
was prescribed [11].

Another important observation underlines the worsening medical and
nutritional status in adolescents with AAN or traditional AN. Irrespective
of initial weight, a rapid and extensive weight loss over a prolonged period
correlated with worse health outcomes [12]. Another major concern was bone
health, in which low BMD posed a serious risk for the teenagers with AAN.
Poor bone health was linked to the patient's pre-iliness BMI. This means that
adolescents with AAN are seriously at risk as far as their physical health is
concerned, without even having low body weight [13, 14].

Other differences were also noted in the psychological results between
the adolescents with AAN and those with traditional AN. Adolescents with
AAN reported higher frequencies of purging, body shape concerns, and
psychological comorbidities such as self-harm and drug overdose. This group
also showed a higher frequency of hospitalization, reflecting the complexity
and severity of their psychological health challenges [15, 16] (Table 1, Table 2).

Discussion

These findings from this review emphasize the great physical and psychological
burden of AAN in children and adolescents. Data suggest that previous

overweight or obesity often postpones diagnosis, as clinicians may overlook
symptoms of eating disorders in patients who are not underweight. A lack
of diagnosis like this could worsen the health outcomes, including serious
psychological comorbidities: self-harm, purging, and substance abuse. More
importantly, reduced bone health has been noted in all individuals, including
even those at a normal weight or above, hence emphasizing health screening
beyond weight assessments. Brennan et al. reported that patients with AAN
and AN who appear with the greatest weight loss and those with a mBMI below
70% are considered to be at the most risk. They found that adolescents with
the highest levels of malnutrition are at the most risk for medical instability.
Their extremes of low body weight, their quick weight loss, or a combination of
these two characteristics could serve as proof of this [17].

Malnutrition associated with quick or severe weight loss, in the absence of
underweight, provides similar health risks as usual presentations of AN,
according to a recent review by Frei zinger et al. that examined assessment
and therapy in adolescent AAN in contrast to AN [18]. Medical consequences
resulting from AAN were also rated as a high priority in a recent Delphi analysis
examining research priorities in the illness [19].

A patient's weight, stature, and BMI-for-age percentile ranges in their growth
history should be closely examined since they can help determine where on the
curves they will show signs of recovery. There are concerns over the necessity
or recommendation of returning to previous trajectories when a patient with
AAN has tracked at high percentiles [20]. Parents and clinicians may raise
concerns about bullying or health problems, but weight bias is probably also at
work [21]. However, there are several situations where past growth curves may
not be a legitimate or trustworthy standard. Significant variation in a person's
path may be secondary to certain factors that can be evaluated throughout
the psychiatric history collection procedure. For instance, loss-of-control
eating, melancholy, insomnia, and internalized weight stigma are recognized
correlates of higher weight, possibly over one's "natural" body size [22-25].

Clinical Implications

Physicians should broaden their diagnosis to include weight history and
amount of weight loss rather than just using the patient's current weight.
Early identification of the patient means better prevention of the medical
complications such as reduction of bone density. The review reinforces
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Figure 1. PRISMA flowchart [10].
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Table 1. Outcome measures of the included studies.

Study ID Study design Country  Sociodemographic AAN duration AAN diagnostic |Associated factors/ causes
(months) criteria
Quon et al.,, 2023 [11] Retrospective |Canada N= 144 11.2(11.5) DSM-5 criteria substantial weight increase during FBT for AAN,
cohort Mean age: 14.7 particularly in those who finished therapy and those
Males: 35 (85.4%) who were advised to gain weight.
Garber et al., 2019 Case-control |USA N=116 15.4 (15.4) DSM-5 criteria Independent of entrance weight, the medical and
[12] Mean age: 16.3 nutritional status of adolescents with AAN or AN who
Males: 105 (90.5%) lost more weight, more quickly, or for a longer period
of time was much worse. Participants with AAN by
definition had a substantially higher mBMI admission
proportion than those with AN.
Davis et al., 2024 [13] Cross- Singapore |N=213 8.1(6.4) DSM-5 criteria Compared to AAN, a diagnosis of AN was associated
sectional Mean age: 14.2 with a lower BMD.
Males: 213 (100%)
Pehlivanturk-Kizilkan |Cross- Turkey N=53 5.7 (4.7) DSM-5 criteria Disordered bone health is another risk factor for AAN
etal., 2021 [14] sectional Mean age: 14.2 patients. The estimated relevant criterion for the risk
of reduced BMD in teenagers with AAN was their BMI
before the illness.
Males: 43 (81.1%)
Kennedy et al., 2017 | Retrospective USA N= 1074 14.2 (16.9) DSM-5 criteria Individuals who had a history of being overweight or
[15] cohort Mean age: 15.6 obese were more likely to be diagnosed with AAN.
Males: 981 (91.3%)
Chew et al., 2023 [16] Retrospective Singapore N=459 7.9 (6) DSM-5 criteria Adolescents with AAN experienced more purging

cohort Mean age: 14.1 (45.1% vs. 14.8%), more shape issues, and higher
Males: 414 (90.2%) rates of self-harm and drug overdose (14% vs. 1.5%)
that required admission.
Table 2. Risk of bias assessment using ROBINS-I.

Study ID Bias due to Bias in Bias in Bias due to Bias Bias in Bias in Overall

confounding the selection the classification | deviations from due to | the measurement the selection bias

of participants | of interventions the intended missing of outcomes of reported
into interval data result

Quon et al., 2023 [11] Mod Mod Low Low Low Low Low Low
Garber et al., 2019 [12] Low Mod Low Low Low Mod Low Low
Davis et al., 2024 [13] Low Low Low Low Low Low Mod Low
Pehlivanturk-Kizilkan et Mod Low Mod Mod Low Low Mod Moderate
al., 2021 [14]
Kennedy et al., 2017 [15] Mod Mod Low Low Low Mod Mod Moderate
Chew et al., 2023 [16] Mod Low Mod Mod Low Mod Low Moderate

that FBT has proved effective, particularly for adherers to the treatment
recommendations. It strengthens the family members' importance in the

Pediatrics (Evanston) 2016;137(4):1-1.

process of recovery. Close monitoring by clinicians in regard to psychological 3. Whitelaw, Gllbertsoq H, I_'ee KJ, Savyyef SM. Restrictive eating disorders
health should also be undertaken as there is the occurrence of high rates of among adolescent inpatients. Pediatrics (Evanston) 2014;134(3).e758~
self-harm and hospitalization across AAN adolescents. e764.
Strengths and limitations 4. Freizinger, Recto M, Jhe G, Lin J. Atypical Anorexia in Youth: Cautiously
Bridging the Treatment Gap. Children (Basel) 2022;9(6):837.
The strength of this review is that it is comprehensive; it gathers data from
various studies done on different populations and in different settings to 5. Garber, Cheng J, Accurso EC, Adams SH, Buckelew SM, Kapphahn ¢,
give a whole understanding of AAN among young people. This wide-ranging Kreiter A, Le Grange D, Machen VI, Moscicki A-B, Saffran K, Sy AF, Wilson L,
approach means that several aspects of AAN will be discussed, ranging from Golden'NH. Weight Los's a}nd Iliness Severity in Adolescents With Atypical
physical health risks to psychological challenges. However, the review is limited Anorexia Nervosa. Pediatrics (Evanston) 2019;144(6):e20192339.
by 'the variability in the stu'dy mgthgdologigs and diagnostic criteria used, 6. Walsh BT, Hagan KE, Lockwood C. A systematic review comparing atypical
which may introduce inconsistencies in the findings. Moreover, comment on anorexia nervosa and anorexia nervosa. International Journal of Eating
lsusktalpfec?ltreatmsng outcome and recurrence is difficult to make because of a Disorders. 2023:56(4):798-820.
ack of follow-up data.
) 7. Withnell ), Kinnear A, Masson P, Bodell LP. How different are threshold
Conclusion and other specified feeding and eating disorders? Comparing severity and
AAN is a prevalent but poorly identified illness in adolescents and children. treatment outcome. Front Psychol. 2022;13(February):1-6
Earliler recoglnitio_n d‘u‘e to weight Io'ss‘ patterns and psychological symptoms 8. Sawyer SM, Whitelaw M, Le Grange D, Yeo M, Hughes EK. Physical and
in higher-weight individuals can definitely help provide better results. These psychological morbidity in adolescents with atypical anorexia nervosa.
identified strategies will go a long way in improving treatment-including Pediatrics. 2016 Apr 1;137(4).
the use of FBT-and enhancing clinicians' awareness for decreasing health
compromise. Future research needs to be directed at long-term outcomes and 9. Sterne JA, Hernan MA, Reeves BC, Savovic J, Berkman ND, Viswanathan M,
towards developing standardized diagnostic tools so that timely and accurate Henry D, Altman DG, Ansari MT, Boutron |, Carpenter JR. ROBINS-I: a tool
identification of AAN is done across diverse populations. for assessing risk of bias in non-randomised studies of interventions. bmj.
References 2016 Oct 12;355.
) . ) ) 10. Moher D, Shamseer L, Clarke M, Ghersi D, Liberati A, Petticrew M, Shekelle
1. Quonk, Kelly BM' Weight outcomes for adolescents with aprlcaI anorexia P, Stewart LA, Prisma-P Group. Preferred reporting items for systematic
nervosa in family-based treatment. Journal of the Canadian Academy of review and meta-analysis protocols (PRISMA-P) 2015 statement.
Child and Adolescent Psychiatry. 32(3):161-171. Systematic reviews. 2015 Deci4:1-9.
2. Sawyer, Whitelaw M, Le Grange D, Yeo M, Hughes EK. Physical and 11. Quon EC, Kelly BM. Weight outcomes for adolescents with atypical

Psychological Morbidity in Adolescents With Atypical Anorexia Nervosa.

Revista Iberoamericana de Psicologia del Ejercicio y el Deporte. Vol. 19, n° 6 (2024)

639



Sawsan Hassan Abdalla Hashim

anorexia nervosa in family-based treatment. Journal of the Canadian
Academy of Child and Adolescent Psychiatry. 2023 Aug;32(3):161.

. Garber AK, Cheng J, Accurso EC, Adams SH, Buckelew SM, Kapphahn CJ,

Kreiter A, Le Grange D, Machen VI, Moscicki AB, Saffran K. Weight loss and
illness severity in adolescents with atypical anorexia nervosa. Pediatrics.
2019 Dec 1;144(6).

. Davis C, Lie HM, Vasanwala RF, Tan JS, Oh JY, Rajasegaran K, Chew CS.

Prevalence and risk factors associated with low bone mineral density in
Asian adolescents with anorexia nervosa and atypical anorexia nervosa.
International Journal of Eating Disorders. 2024 Apr;57(4):819-26.

. Pehlivanturk-Kizilkan M, Akgul S, Derman O, Kanbur N. Predictors of bone

mineral density in adolescents with atypical anorexia nervosa. Journal of
Bone and Mineral Metabolism. 2021 Jul; 39:678-83.

. Kennedy GA, Forman SF, Woods ER, Hergenroeder AC, Mammel KA,

Fisher MM, Ornstein RM, Callahan ST, Golden NH, Kapphahn CJ, Garber
AK. History of overweight/obesity as predictor of care received at 1-year
follow-up in adolescents with anorexia nervosa or atypical anorexia
nervosa. Journal of Adolescent Health. 2017 Jun 1;60(6):674-9.

. Chew CS, Tay EE, Lie ME, Khaider KB, Davis C. Baseline presentation of

atypical anorexia nervosa in Singaporean adolescents: a retrospective
cohort study. Journal of Eating Disorders. 2023 Dec 8;11(1):220.

. Brennan C, lllingworth S, Cini E, Bhakta D. Medical instability in typical

and atypical adolescent anorexia nervosa: a systematic review and meta-
analysis. Journal of Eating Disorders. 2023 Apr 6;11(1):58.

20.

21.

22.

23.

24,

25.

. Freizinger M, Recto M, Jhe G, Lin J. Atypical anorexia in youth: cautiously

bridging the treatment gap. Children. 2022;9(6):1-13.

. Strand M, Zvrskovec J, Hiibel C, Peat CM, Bulik CM, Birgegard A. Identifying

research priorities for the study of atypical anorexia nervosa: a Delphi
study. Int ] Eat Disord. 2020;53(10):1729-38.

Nagata JM, Garber AK, Buckelew SM. Weight restoration in atypical
anorexia nervosa: A clinical conundrum. International Journal of Eating
Disorders. 2018;51(11):1290-1293.

Dimitropoulos G, Kimber M, Singh M, Williams EP, Loeb KL, Hughes EK,
Garber A, Elliott A, Vyver E, Le Grange D. Stay the course: Practitioner
reflections on implementing family-based treatment with adolescents
with atypical anorexia. Journal of Eating Disorders. 2019;7.

Danial B, Faresjo T, Fredriksson M, Ludvigsson J. Childhood sleep and
obesity risk: A prospective cohort study of 10,000 Swedish children.
Pediatric Obesity. 2023;18(2).

Latner JD, Barile JP, Durso LE, O'Brien KS. Weight and health-related quality
of life: The moderating role of weight discrimination and internalized
weight bias. Eating Behaviors. 2014;15(4):586-590.

Marmorstein NR, lacono WG, Legrand L. Obesity and depression in
adolescence and beyond: Reciprocal risks. International Journal of Obesity.
2014;38(7):906-911.

Tanofsky-Kraff M, Schvey NA, Grilo CM. A developmental framework of
binge-eating disorder based on pediatric loss of control eating. American
Psychologist. 2020;75(2):189-203. doi: 10.1037/amp0000592.

640

Revista Iberoamericana de Psicologia del Ejercicio y el Deporte. Vol. 19, n° 6 (2024)



