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Abstract

:

In the USA, family-based treatment (FBT) with inpatient medical stabilization as needed is the leading evidence-based treatment for youth with anorexia nervosa (AN). In continental Europe, typically inpatient multimodal treatment targeting weight recovery followed by outpatient care (IMT) is standard care, if prior outpatient treatment was not sufficient. Our aim was to compare weekly weight gain and hospital days over six months for adolescents receiving FBT (USA) versus IMT (Germany) using naturalistic treatment data. To yield similar subgroups of youth aged 12–18 years, inclusion criteria were a percent median BMI (%mBMI) between 70–85 and the restrictive AN subtype. Weight gain and hospital days were compared, adjusted further in a multiple linear regression analysis (MLRA) for baseline group differences. Samples differed on baseline %mBMI (FBT [n = 71], 90.5 ± 12.8; IMT [n = 29], 78.3 ± 9.1, p < 0.05). In subgroups with comparable baseline %mBMI, the weekly weight gain over 6 months was similar (FBT [n = 21]: 0.35 ± 0.18 kg/week; IMT [n = 20]: 0.30 ± 0.18, p = 0.390, p = 0.166 after MLRA), but achieved fewer hospital days in FBT (FBT [n = 7]: 4 ± 6 days, IMT [n = 20]: 121 ± 42 days, p < 0.0001 before and after MLRA). FBT may be effective for a subgroup of adolescents with AN currently receiving IMT, but head-to-head studies in the same healthcare system are needed.
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1. Introduction


Anorexia nervosa (AN) is a serious psychiatric disorder with a peak illness onset in early to mid-adolescence [1]. In 31–51% of affected youths, AN takes a chronic course [2], increasing the risk for long-term morbidities, such as significant growth retardation, pubertal delay or interruption, peak bone mass reduction [3], psychological comorbidities [4], and a six-fold increased risk in mortality versus a reference population [5]. As medical complications arise as a direct result of weight loss and malnutrition, weight recovery is a key element in AN treatment [6,7].



Weight recovery can be targeted by various approaches, which differ in key treatment elements, such as the choice between an inpatient, day-patient, or outpatient setting or type of psychotherapy (i.e., individual versus family therapy) [4]. Different treatment strategies likely affect outcomes and, consequently, a key topic of scientific interest is the comparison of treatment approaches with respect to efficacy and effectiveness. Two meta-analyses suggest that inpatient treatment has limited advantages over outpatient treatment in terms of weight gain at the end of treatment (EOT), or regarding the maintenance of weight gain at a two-year follow-up [8,9]. With respect to the effect of different types of psychotherapy on weight recovery, the literature provides mixed or inconclusive results. One meta-analysis [10] reviewed the efficacy of different psychotherapeutic treatments in youth and adults with AN, comparing body weight trajectories as a primary outcome. No superiority of a specific treatment approach in terms of weight gain over time was detected, but the rate of weight gain was higher in inpatient treatment settings [10]. Another meta-analysis [11] evaluated the number of cases achieving full remission in family-based treatment (FBT) compared with individual treatment, using the respective study-specific definitions of full remission (e.g., absence of DSM-IV criteria or attainment of a certain target weight). In this meta-analysis, FBT yielded no superiority regarding full remission rates at EOT, but a higher number of fully remitted patients at 6- and 12-month follow-up [11]. A review by Zipfel and colleagues [12] concluded that there was clear evidence for the efficacy of family treatment in adolescent AN compared with individually based approaches. Finally, results from a recent, non-randomized effectiveness trial comparing the relative effectiveness of FBT and individual enhanced cognitive-behavior therapy (CBT-E) in young outpatients with AN [13] demonstrated that patients treated with FBT showed a significantly higher slope of weight gain at end of treatment compared to patients treated individually with CBT-E. However, at 6- and 12-month follow-ups, no significant differences in weight gain slopes were detected between treatment groups anymore [13].



FBT is a well-established and potent form of therapy for youth with AN. However, FBT is not routinely offered in most of continental Europe, and it is unknown whether a subgroup of patients with AN, currently treated in inpatient settings, could instead be treated as outpatients with close involvement of their families. This question is pertinent, as the costs of inpatient treatment in youth with AN are substantial, in terms of both public [14] and individual/family costs. The latter considers the hidden monetary injury associated with additional family care, time missed from work [15], the transition from inpatient to outpatient settings [16], potential psychological impairment by stigmatization, and the interruption of social and educational activities of the affected children and adolescents [17].



In a pilot study conducted in Germany, the feasibility, effects, and safety of 12-week home treatment for youth with AN were investigated [18]. Patients receiving home treatment showed significant weight gain from baseline to EOT and maintenance of the target weight (25th–30th BMI percentile) between the end of treatment and one-year post-baseline. Treatment costs of the 12-week intervention were 25% lower compared to inpatient treatment where the average length of stay is 17 weeks [18]. However, home treatment is a different treatment model than FBT, and, so far, clinical trials comparing FBT with individual therapy [19,20] have been conducted exclusively in outpatient settings. To our knowledge, to date, no study has been conducted to compare outcomes of FBT as a primarily outpatient-based treatment versus inpatient multimodal treatment targeting weight recovery followed by outpatient care (IMT). IMT represents a common path of care in continental Europe, requiring the patients to spend a significant amount of time in the hospital.



The present study aimed to compare weight outcome and the duration of hospital stay between two treatment approaches using naturalistic and prospective data collected within different settings: Outpatient family-based treatment with inpatient medical stabilization as needed (FBT) delivered in the USA and inpatient multimodal treatment targeting weight recovery followed by outpatient care (IMT) delivered in Germany. Given the average baseline %mBMI in previous RCTs of FBT [21,22] and IMT [23], we hypothesized that patients treated with FBT in the USA would have a higher baseline %mBMI than patients treated with IMT in Germany. Therefore, we aimed to analyze a subgroup of patients with comparable baseline weights and potentially comparable clinical characteristics affecting the weight outcome and days in hospital at 6 months.




2. Materials and Methods


2.1. Study Centers and Participants


This study used naturalistic treatment data from two specialized eating disorder programs in the USA (University of California, San Francisco (2015–2020) and The University of Chicago (2001–2014)) and one in Germany (Charité—Universitätsmedizin Berlin). The research was approved by the local research ethics committees at all participating sites. Written informed consent for participation was obtained from all legal guardians, with written assent from participants.




2.2. Models of Care


2.2.1. San Francisco and Chicago, USA: Family-Based Treatment for Anorexia Nervosa with/without Inpatient Medical Stabilization as Needed (FBT)


Following USA guidelines for the treatment of adolescent eating disorders [24], FBT was offered to patients and their families in Chicago and San Francisco. Brief inpatient treatment for medical stabilization was provided when indicated, adhering to the Society for Adolescent Health and Medicine (SAHM) guidelines for inpatient admission criteria (Table 1) [25]. FBT is manualized [26] and delivered in three phases: Phase 1 focuses on weight restoration and managing eating disorder behaviors, primarily through caregiver monitoring. Phase 2 focuses on returning eating and weight control to the youth in an age-appropriate manner once weight restoration is nearly achieved. In phase 3, adolescent developmental issues are addressed, with eating disorder behavior and weight maintenance being under the control of the youth and their caregivers.




2.2.2. Berlin, Germany: Inpatient Multimodal Treatment Followed by Outpatient Care (IMT)


In general, German guidelines [27] recommend hospitalization based on the criteria shown in Table 1. As usual clinical practice follows these principles, the exact reasons leading to hospitalization were not assessed in the present study. Patients were admitted to inpatient treatment until weight restoration (i.e., generally, 25th age-adjusted BMI-percentile, with individual clinical adjustments if the premorbid weight had always been lower or higher). IMT is based on patient-centered single and group therapy offered by child and adolescent psychiatrists or psychologists, body therapy, sports therapy, nutritional counselling, as well as regular parent-focused therapy sessions. Nursing staff supervised all meals. To ensure patient safety, a physician met with each patient on admission, as needed during treatment, and at discharge once patients had maintained their target weight for at least two weeks. Outpatient treatment generally included weekly weight monitoring by an outpatient general practitioner and weekly patient-centered therapy sessions by an outpatient child and adolescent psychiatrist or psychotherapist. Sometimes, body therapy and nutritional counselling were provided by an outpatient practitioner. This kind of multimodal inpatient treatment and patient-centered therapy is not only practiced in Germany, but in most of continental Europe [4].





2.3. Patient Inclusion Criteria


For FBT (USA), data were collected as part of routine clinical assessments from all patients who were assessed for an eating disorder and assented/consented to this prospective study—either in the outpatient setting (Chicago and San Francisco) or inpatient medical setting (San Francisco)—and engaged in FBT between 2015 and 2020 (San Francisco) and between 2001 and 2014 (Chicago). For IMT (Germany), all patients admitted to the program between November 2018 and March 2020 were invited to participate in a prospective study.



Patients at both sites (USA and Germany) needed to fulfil the following inclusion criteria: Aged between 12 and 18 years, diagnosis of AN or atypical AN according to the Diagnostic and Statistical Manual of Mental Disorders IV or 5 (DSM-IV or DSM-5), participation in weight measurements at baseline and 6-month follow-up, completed baseline questionnaire of eating disorder psychopathology, and available data on the duration of illness and psychiatric comorbidities. Initially, all patients that fulfilled the inclusion criteria, i.e., the broad and unmatched sample, were entered into the analysis. In the second step, and to analyze the weight course in two comparable subgroups from the FBT and IMT samples, additional inclusion criteria (i.e., 70–85 %mBMI and AN restrictive subtype) were defined for the narrow, more restricted subsample. Excluded patients in that second step were characterized and compared to the remaining subsample of patients with respect to %mBMI, AN subtype, the occurrence of amenorrhea and comorbidities, as well as eating disorder psychopathology. To facilitate the distinction of the sample without and with the second set of inclusion criteria, the sample without the additional inclusion criteria (n = 100) was defined as the broad and unmatched study “sample”, and the subgroup of patients fulfilling the additional inclusion criteria (n = 41) was defined as the narrow and more restricted “subsample”.




2.4. Study Assessments


Assessment time points were at baseline (first study evaluation before starting FBT in the USA or when starting IMT in Germany) and six months post-baseline for the primary outcome measures (herein referred to as the six-month follow-up, with an acceptable variance of ±6 weeks). Outcome parameters and time points are presented in Table 2.



2.4.1. Clinical Characteristics


Bodyweight and height were used to calculate BMI percentile according to growth charts from the Centers for Diseases Control and Prevention (CDC) [30] in FBT and Kromeyer–Hausschild [31] in IMT. Percent median BMI was calculated as the lower border of the 50th BMI-for-age percentile for age and sex using the formula %mBMI =     c u r r e n t   b o d y   w e i g h t   m e d i a n   b o d y   w e i g h t     × 100. Using %mBMI allows (i) a comparison between sites and (ii) to better distinguish the degree of underweight in individuals below the 1st BMI-percentile.




2.4.2. Outcome Assessments


Outcomes included changes in body weight and height, BMI percentile and %mBMI, and total days in hospital at the six-month follow-up. Days in the hospital were defined as the sum of each day hospitalized including readmissions from baseline (i.e., the first day of the current treatment intervention, even if the first study assessment was conducted before or after) until 6 months post-baseline.





2.5. Statistical Analysis


All statistical tests were two-sided with alpha = 0.05 and conducted using the Statistical Package for Social Sciences (SPSS) v25 (SPSS Inc., Chicago, IL, USA). Data were tested for normality using the Shapiro–Wilk test. Baseline differences between cohorts were analyzed using an independent samples t-test, Mann–Whitney-U, or Chi-Square test depending on data type and distribution. To adjust for significant clinical differences at baseline between the two cohorts, more restrictive inclusion criteria were applied (%mBMI 70–85 and AN restrictive subtype), yielding two narrower subsamples of 21 FBT and 20 IMT patients. An independent samples t-test, Mann–Whitney-U, or a Chi-Square test was used to detect baseline differences between the two subsamples, and outcome parameters were compared in these two narrower subsamples. As the first step, days to six-month follow-up and weight gain in kg were used to calculate the weight gain per week as the main outcome variable. To assess the weight change from baseline to the six-month follow-up, the outcome was compared within the two subsamples restricted on %mBMI range and AN subtype using a paired-samples t-test. The weight gain per week (primary outcome) and days spent in hospital (co-primary outcome) were compared between the two restricted subsamples, with further adjustment in a multiple linear regression analysis (MLRA) for all baseline group differences with p < 0.1 (except for secondary amenorrhea, as amenorrhea yes/no was considered in the MLRA) to minimize the potential for residual confounding of the results. Cohen’s d was computed as an effect size, with d = 0.2–0.4 representing a small effect, d = 0.5–0.7 representing a medium effect, and d ≥ 0.8 representing a large effect [32].





3. Results


3.1. Representativeness of the Samples


The preceding procedure of recruitment, as well as the process of dataset inclusion applying two sets of inclusion criteria, is shown in Figure 1.




3.2. Patient Baseline Characteristics of the Samples


Differences between the FBT (n = 71) and IMT (n = 29) samples in key clinical variables are shown in Table 3.



The samples differed significantly (p < 0.05) regarding weight (%mBMI, BMI percentile, weight in kg), which was lower in the German versus the USA sample, the occurrence of amenorrhea (USA: 36.7%, Germany: 75.9%, p < 0.001), as well as secondary amenorrhea (USA: 28.2%, Germany: 51.7%, p = 0.022), but not in primary amenorrhea (USA: 9.9%, Germany: 24.1%, p = 0.058). Additionally, in the German sample, comorbid obsessive-compulsive disorder (OCD) was significantly more common (p = 0.009), but selective serotonin reuptake inhibitor (SSRI) use was significantly lower (p = 0.041) compared to the USA sample.



Due to the heterogeneity of baseline characteristics between the two samples, especially in %mBMI, the second set of more restrictive inclusion criteria (%mBMI 70–85 and AN restrictive subtype) were applied. These subsamples had greater clinical overlap and included 41 patients (FBT: n = 21, IMT: n = 20). Participants in the broader FBT sample were excluded due to (i) %mBMI > 85, (n = 22, 31%) with the restrictive subtype, or (ii) diagnostic presentation with atypical AN (n = 23, 46%; AN binge-purge subtype: n = 5, 10%). Participants in the broader IMT sample were excluded due to i) %mBMI <70 (n = 4, 14%) with restrictive subtype, or (iii) diagnostic presentation with atypical AN (n = 5, 17%). The distribution of included and excluded cases, including the reason of exclusion (diagnostic presentation or weight criterion) of the excluded patients from the broader FBT and IMT samples, is shown in Figure 2a,b.



Compared to the 20 IMT cases included in the more restricted subsample, the nine excluded IMT cases did not differ significantly in key variables, except that the EDE-Q Eating Concern was significantly higher in the excluded than in the included subsample (3.3 ± 1.4 versus 2.1 ± 1.3, p = 0.031, d = 0.9). After applying the second set of inclusion criteria, the resulting subsamples did not differ significantly (p > 0.5) in baseline characteristics (%mBMI, BMI percentile, weight in kg, occurrence of amenorrhea/secondary amenorrhea and OCD, and SSRI use), except for more co-occurring psychiatric disorders in the IMT subsample compared to the FBT subsample (p < 0.05). Table 4 shows the baseline clinical characteristics of the patients receiving FBT and patients receiving IMT after applying the second set of narrower inclusion criteria.




3.3. Weight Gain and Days in Hospital at 6-Month Follow-Up in the More Restricted Subsamples


The mean duration of the 6-month observation period was 6.0 ± 0.3 months (range, 5.5–6.5) and 6.3 ± 0.5 months (range, 5.5–7.2) in the FBT and IMT subgroups, respectively (p = 0.005, d = 0.73). Based on the individual time to 6-month follow-up and total weight gain (kg) during this period, the mean weekly weight gain did not differ significantly between FBT (0.35 ± 0.18 kg, range: 0.07–0.82) and IMT (0.30 ± 0.18 kg, range: −0.01–0.85) (p = 0.407, d = 0.28). Results regarding further weight outcomes (%mBMI, body weight, and %mBMI change at 6-month follow-up) are shown in Table 5. Data on the days in the hospital were available for all (n = 20) participants in IMT, but only for a minority (n = 7/21) in FBT, of whom two patients (28.6%) were hospitalized. Differences in the mean days of hospitalization are presented in Table 5. The mean weekly weight gain, as well as the %mBMI trajectory from the baseline to the 6-month follow-up of the two subgroups, is shown in Figure 3a,b.




3.4. Impact of Treatment Group on Weight- and Hospitalization Outcomes


To minimize the potential for residual confounding of the outcome results, an MLRA was used, adjusting for all parameters with baseline differences between treatment groups at p < 0.1. It also adjusted for the effect of the independent variables, namely baseline %mBMI, amenorrhea, EDE-Q shape concern, psychiatric comorbidities, and comorbid OCD (for p-values see Table 5) regarding the dependent variables (1) average weight gain (kg) per week through 6 months, (2) change in %mBMI, and (3) days in the hospital from baseline to 6-month follow-up. The number of days to 6-month follow-up was considered as an additional independent variable for the models predicting change in %mBMI or days in the hospital. Before MLRA, (1) the average weight change per week over 6 months did not significantly differ between FBT and IMT subgroups (p = 0.407). Likewise, after MLRA, the average weight change per week over 6 months did not significantly differ between treatment subgroups (p = 0.166). This result was confirmed when applying (2) the %mBMI change from baseline to the 6-month follow-up as the dependent variable (p-values for group differences p = 0.528 before versus p = 0.102 after regression analysis), taking age and sex into account. The p-value for group difference in the third dependent variable, the days in the hospital during the 6-month observation period, did not change after applying regression analysis (p < 0.0001).





4. Discussion


This study compared naturalistic treatment outcomes in a USA sample of patients receiving FBT and a German sample receiving IMT. Our main results demonstrated that (1) baseline characteristics of the two patient samples differed significantly, which limited the validity of a comparison of treatment outcomes; (2) in the comparable subgroups, including after controlling for residual differences in relevant baseline characteristics in MLRA, the weekly weight change over 6 months did not differ significantly between FBT and IMT but was achieved with significantly fewer days in hospital in FBT. However, the length of inpatient stay in the FBT subgroup could only be described for a limited number of seven patients.



4.1. Differences in Baseline Characteristics of Cohorts and Limited Validity to Compare Treatment Outcomes


The baseline characteristics of treatment cohorts differed significantly, with a higher %mBMI, lower prevalence of amenorrhea, lower rates of OCD, and greater rates of SSRI use in the FBT cohort.



The finding of higher baseline weight in the USA cohort is consistent with our hypothesis as well as with a previous meta-analysis [33] comparing long-term weight outcomes in patients with AN from 21 RCTs of family-therapy approaches versus other interventions. When reported (14 of 25 included studies), baseline BMI ranged between 14.9–17.5 kg/m2 in 11 of 14 studies (78.6%). Interestingly, only three RCTs reported a baseline BMI < 14.9 kg/m2, and these RCTs were conducted in Europe (Italy, France, and the United Kingdom) [33]. The differences in baseline %mBMI in the present study might be explained by a selection effect, as FBT patients were mostly recruited from outpatient services, while IMT patients came exclusively from an inpatient unit where patients tend to present with more severe underweight.



The lower occurrence of amenorrhea in the FBT cohort might be explained by the higher baseline weight. There is evidence that in patients with AN, low body weight is related to a decrease in body fat [34], which, in turn, is associated with abnormal levels of gonadal hormones and leptin levels causing amenorrhea [35].



The increased prescription of SSRIs in FBT (FBT: 29.6%, IMT: 10.3%, p = 0.044) might be explained by a 15-fold (95% confidence interval: 13.6–16.5) greater antidepressant prescription rate in the USA compared to Germany, with SSRIs being the most-prescribed antidepressants, as shown, for example, in a population of health-insured adolescents (n = 607–837). [36].



The effect of different baseline characteristics between cohorts on outcomes is of the utmost importance when determining equivalence or superiority between treatment approaches. In particular, higher body weight at baseline is one of the strongest predictors for a higher weight at the end of treatment [37,38,39] and also predicts lower treatment drop-out [40]. Amenorrhea on admission might predict outcomes as the presence of menses is a clear indicator of less severe starvation-related hormonal dysregulation and is part of weight recovery [41,42].




4.2. In Comparable Subgroups, Weekly Weight Gain Did Not Differ at 6-Month Follow-Up but Was Achieved with Fewer Days in Hospital


In the comparable subgroups of patients treated with FBT and IMT, achieved by the application of the second set of inclusion criteria (%mBMI 70-85 and AN restrictive subtype), the weekly weight change over 6 months (FBT: M = 0.35 ± 0.18 kg; IMT: M = 0.30 ± 0.18 kg, p = 0.390) did not differ between subgroups but was achieved with significantly fewer days in hospital in the FBT subgroup (3 ± 5 days, n = 7) compared to the IMT subgroup (121 ± 42 days, n = 20). However, the length of inpatient stay in the FBT subgroup could only be described for seven patients, clearly limiting the generalizability of the differences in the duration of hospitalization between the FBT and IMT subgroups.



We are not aware of any previous study investigating weight outcomes and days in hospital in a comparable group of adolescents receiving either FBT or IMT. In an outpatient RCT comparing FBT versus Adolescent-Focused Treatment (AFT) [20], significantly fewer patients who received FBT were hospitalized during treatment compared to patients receiving AFT (FBT: 15%, AFT: 37%, p = 0.020). Comparable to our results, weight outcomes did not differ significantly at 6- and 12-month follow-ups.



As FBT and AFT were both offered to outpatients and therefore results were not biased by the treatment setting, these results point to the fact that the type of therapy might influence the number of hospital days. Recently, the impact of inpatient weight gain during medical stabilization on weight outcomes between three outpatient therapies for adolescent AN (Adolescent-Focused Therapy, AFT; Systemic Family Therapy, SyFT; and FBT) was explored [43]. Initially, all patients were hospitalized for medical stabilization and received subsequent outpatient AFT, SyFT, or FBT. Interestingly, there were no differences in expected body weight at the end of treatment between treatment groups, but in patients receiving AFT, 7.2% of the expected body weight at the end of treatment was attributable to hospital weight gain, whereas for SyFT and FBT it was 0% [43]. This result indicates that types of therapies that support the family to manage weight gain at home might result in similar weight gain, but with fewer days in the hospital. In fact, high parental self-efficacy, which is a central treatment mechanism in FBT [44], is associated with greater weight gain in youth with AN [45], thus likely decreasing the need for hospitalization.



However, differences in healthcare systems and access to inpatient treatment must also be considered as a potential bias, at least partially explaining fewer days in hospital in the USA sample. Inpatient treatment is more expensive in the USA than in Germany. For example, 26 days of inpatient treatment was estimated to be 17.384 USD (14.373 Euro, based on the official exchange rate on the 26 April 2021, 552 Euro/day) [46], whereas, in Germany, 50 days of inpatient treatment was estimated to be 12.800 Euro (256 Euro/day) [47]. Depending on an individual’s health insurance claim in the USA, prepayment, partial, or full cost absorption of the inpatient treatment might occur [48]. Therefore, the use of inpatient services might not present a feasible option when weight stagnation occurs during outpatient treatment.




4.3. Limitations


Due to the characteristics of a naturalistic and explorative study, several limitations need to be considered when interpreting the results of this study. First, data were assessed at different time points in the USA (FBT, San Francisco, and Chicago) and Germany (Berlin, IMT). In the USA, data were collected as part of the clinical routine and were considered for this study after the data collection was finished (Chicago) or the data collection started years before the current study (San Francisco). In contrast, data from Germany were assessed prospectively for the purpose of this study. Due to this inconsistency, more missing data regarding specific clinical characteristics of patients with AN from the US sites was to be expected, resulting in a more limited outcome analysis, i.e., the inability to compare effects of FBT and IMT on additional relevant outcomes, such as eating disorder psychopathology, caregiver strain, or treatment satisfaction. Second, the small sample size, especially pertaining to the analysis of days in hospital in the FBT subgroup, limits the comparison of this parameter and includes the possibility that patients may have received brief inpatient treatment for medical stabilization prior to receiving FBT. Third, our result that weight gain is similar in FBT versus inpatient treatment and can be achieved with significantly fewer days in hospital in FBT relates to a subgroup of youth with AN with moderate underweight (%mBMI 70–85) and the restrictive AN subtype. Finally, results beyond 6 months were not available, and longer-term outcomes are crucial for judging the effect of different treatment approaches.





5. Conclusions


Despite being a tentative finding at this time, results from this comparative study indicate that a significant subgroup of youth with AN for whom the current German or continental European standard of care is hospitalization lasting several months might be treated as effectively at home with FBT. The present prospective yet indirect comparison study needs to be followed up with an RCT in the same healthcare systems, including health economic analyses, comparing FBT versus IMT head-to-head for severely ill youth with AN. Such a study can more comprehensively assess a broad range of outcomes, e.g., inpatient days including prior to initiating outpatient FBT, changes in eating disorder-specific psychopathology, caregiver strain, and patient and parent treatment satisfaction. Moreover, such a study might also have implications for healthcare cost savings, and the likelihood of being able to offer a broader variety of evidence-based, effective, and less socially disruptive treatments for youth with AN in continental Europe.







Author Contributions


Conceptualization, V.H., D.L.G., and C.U.C.; methodology, J.N., V.H., C.U.C. and E.C.A.; investigation and data management, J.N. and E.C.A.; writing—original draft preparation, J.N.; writing—review and editing, D.L.G., E.C.A., C.U.C. and V.H.; supervision, C.U.C. and V.H.; project administration, V.H.; funding acquisition, J.N., V.H. and C.U.C. All authors have read and agreed to the published version of the manuscript.




Funding


Research was funded by Christina-Barz-Stiftung, Barkohovenallee 1, 45239 Essen, Germany (grant number: T0155 -31.954); Elsa-Neumann-Stipendium des Landes Berlin (NaFöG), Humboldt-Universität zu Berlin, Humboldt Graduate School, Unter den Linden 6, 10099 Berlin, Germany (grant number: H67029).




Institutional Review Board Statement


The study was conducted in accordance with the Declaration of Helsinki and approved by the Ethics Committee of Charité, University Hospital Berlin (protocol code EA2/051/18, date of approval: 23 March 2018), the Institutional Review Board at the University of California, San Francisco (IRB: RB-15-16093, date of approval: 1 December 2015), and the University of Chicago, Chicago (IRB: CA-0088201, date of approval: 22 February 2016).




Informed Consent Statement


Informed consent was obtained from all subjects involved in the study.




Data Availability Statement


Data collected at The University of Chicago and The University of California, San Francisco as well as from Charité, University Hospital Berlin are available upon reasonable request from Daniel Le Grange (Chicago and San Francisco) and Janine Nadler, Verena Haas and Christoph U. Correll, (Berlin) with IRB approval and a data use agreement in place.




Conflicts of Interest


Correll: Consultancy work for AbbVie, Acadia, Alkermes, Allergan, Angelini, Aristo, Axsome, Cardio Diagnostics, Compass, Damitsa, Gedeon Richter, Hikma, Holmusk, IntraCellular Therapies, Janssen/J&J, Karuna, LB Pharma, Lundbeck, MedAvante-ProPhase, MedInCell, Medscape, Merck, Mitsubishi Tanabe Pharma, Mindpax, Mylan, Neurocrine, Noven, Otsuka, Pfizer, Recordati, Rovi, Seqirus, Servier, SK Life Science, Sumitomo Dainippon, Sunovion, Supernus, Takeda, Teva, and Viatris. Expert testimony for Janssen and Otsuka. Data Safety Monitoring Board service for Lundbeck, Relmada, Rovi, and Teva. Grant support from Janssen and Takeda and received royalties from UpToDate. Stock option holder of LB Pharma. Le Grange: Co-director of the Training Institute for Child and Adolescent Eating Disorders, LLC, and royalties from Guilford and Routledge Press. The other authors report nothing to disclose.




References


	



Golden, N.H.; Schneider, M.; Wood, C. Preventing Obesity and Eating Disorders in Adolescents. Pediatrics 2016, 138. [Google Scholar] [CrossRef] [PubMed]

	



Herpertz-Dahlmann, B.; Müller, B.; Herpertz, S.; Heussen, N.; Hebebrand, J.; Remschmidt, H. Prospective 10-year follow-up in adolescent anorexia nervosa—Course, outcome, psychiatric comorbidity, and psychosocial adaptation. J. Child Psychol. Psychiatry 2001, 42, 603–612. [Google Scholar] [CrossRef] [PubMed]

	



Fisher, M.; Golden, N.H.; Katzman, D.K.; Kreipe, R.E.; Rees, J.; Schebendach, J.; Sigman, G.; Ammerman, S.; Hoberman, H.M. Eating disorders in adolescents: A background paper. J. Adolesc. Health 1995, 16, 420–437. [Google Scholar] [CrossRef]

	



Herpertz-Dahlmann, B.; van Elburg, A.; Castro-Fornieles, J.; Schmidt, U. ESCAP Expert Paper: New developments in the diagnosis and treatment of adolescent anorexia nervosa—A European perspective. Eur. Child Adolesc. Psychiatry 2015, 24, 1153–1167. [Google Scholar] [CrossRef] [PubMed]

	



Arcelus, J.; Mitchell, A.J.; Wales, J.; Nielsen, S. Mortality rates in patients with anorexia nervosa and other eating disorders: A meta-analysis of 36 studies. Arch. Gen. Psychiatry 2011, 68, 724–731. [Google Scholar] [CrossRef]

	



Westmoreland, P.; Krantz, M.J.; Mehler, P.S. Medical complications of anorexia nervosa and bulimia. Am. J. Med. 2016, 129, 30–37. [Google Scholar] [CrossRef]

	



Blank, S.; Zadik, Z.; Katz, I.; Mahazri, Y.; Toker, I.; Barak, I. The emergence and treatment of anorexia and bulimia nervosa. A comprehensive and practical model. Int. J. Adolesc. Med. Health 2002, 14, 257–260. [Google Scholar] [CrossRef]

	



Madden, S.; Hay, P.; Touyz, S. Systematic review of evidence for different treatment settings in anorexia nervosa. World J. Psychiatry 2015, 5, 147–153. [Google Scholar] [CrossRef]

	



Hartmann, A.; Weber, S.; Herpertz, S.; Zeeck, A. Psychological treatment for anorexia nervosa: A meta-analysis of standardized mean change. Psychother. Psychosom. 2011, 80, 216–226. [Google Scholar] [CrossRef]

	



Zeeck, A.; Herpertz-Dahlmann, B.; Friederich, H.C.; Brockmeyer, T.; Resmark, G.; Hagenah, U.; Ehrlich, S.; Cuntz, U.; Zipfel, S.; Hartmann, A. Psychotherapeutic Treatment for Anorexia Nervosa: A Systematic Review and Network Meta-Analysis. Front Psychiatry 2018, 9, 158. [Google Scholar] [CrossRef]

	



Couturier, J.; Kimber, M.; Szatmari, P. Efficacy of family-based treatment for adolescents with eating disorders: A systematic review and meta-analysis. Int. J. Eat. Disord. 2013, 46, 3–11. [Google Scholar] [CrossRef] [PubMed]

	



Zipfel, S.; Giel, K.E.; Bulik, C.M.; Hay, P.; Schmidt, U. Anorexia nervosa: Aetiology, assessment, and treatment. Lancet Psychiatry 2015, 2, 1099–1111. [Google Scholar] [CrossRef]

	



Le Grange, D.; Eckhardt, S.; Dalle Grave, R.; Crosby, R.D.; Peterson, C.B.; Keery, H.; Lesser, J.; Martell, C. Enhanced cognitive-behavior therapy and family-based treatment for adolescents with an eating disorder: A non-randomized effectiveness trial. Psychol. Med. 2020, 1–11. [Google Scholar] [CrossRef] [PubMed]

	



Toulany, A.; Wong, M.; Katzman, D.K.; Akseer, N.; Steinegger, C.; Hancock-Howard, R.L.; Coyte, P.C. Cost analysis of inpatient treatment of anorexia nervosa in adolescents: Hospital and caregiver perspectives. CMAJ Open 2015, 3, E192. [Google Scholar] [CrossRef]

	



Hillege, S.; Beale, B.; McMaster, R. Impact of eating disorders on family life: Individual parents’ stories. J. Clin. Nurs. 2006, 15, 1016–1022. [Google Scholar] [CrossRef]

	



Findlay, S.; Pinzon, J.; Goldberg, E.; Frappier, J.-Y.; Society, C.P.; Committee, A.H. Issues of care for hospitalized youth. Paediatr. Child Health 2008, 13, 61–64. [Google Scholar] [CrossRef]

	



Hay, P.J.; Touyz, S.; Claudino, A.M.; Lujic, S.; Smith, C.A.; Madden, S. Inpatient versus outpatient care, partial hospitalisation and waiting list for people with eating disorders. Cochrane Database Syst. Rev. 2019, 1, CD010827. [Google Scholar] [CrossRef]

	



Herpertz-Dahlmann, B.; Borzikowsky, C.; Altdorf, S.; Heider, K.; Dempfle, A.; Dahmen, B. ‘Therapists in action’—Home treatment in adolescent anorexia nervosa: A stepped care approach to shorten inpatient treatment. Eur. Eat. Disord. Rev. 2020, 29, 427–442. [Google Scholar] [CrossRef]

	



Dalle Grave, R.; Eckhardt, S.; Calugi, S.; Le Grange, D. A conceptual comparison of family-based treatment and enhanced cognitive behavior therapy in the treatment of adolescents with eating disorders. J. Eat. Disord. 2019, 7, 42. [Google Scholar] [CrossRef]

	



Lock, J.; Le Grange, D.; Agras, W.S.; Moye, A.; Bryson, S.W.; Jo, B. Randomized clinical trial comparing family-based treatment with adolescent-focused individual therapy for adolescents with anorexia nervosa. Arch. Gen. Psychiatry 2010, 67, 1025–1032. [Google Scholar] [CrossRef]

	



Agras, W.S.; Lock, J.; Brandt, H.; Bryson, S.W.; Dodge, E.; Halmi, K.A.; Jo, B.; Johnson, C.; Kaye, W.; Wilfley, D.; et al. Comparison of 2 family therapies for adolescent anorexia nervosa: A randomized parallel trial. JAMA Psychiatry 2014, 71, 1279–1286. [Google Scholar] [CrossRef] [PubMed]

	



Le Grange, D.; Hughes, E.K.; Court, A.; Yeo, M.; Crosby, R.D.; Sawyer, S.M. Randomized Clinical Trial of Parent-Focused Treatment and Family-Based Treatment for Adolescent Anorexia Nervosa. J. Am. Acad. Child Adolesc. Psychiatry 2016, 55, 683–692. [Google Scholar] [CrossRef] [PubMed]

	



Herpertz-Dahlmann, B.; Schwarte, R.; Krei, M.; Egberts, K.; Warnke, A.; Wewetzer, C.; Pfeiffer, E.; Fleischhaker, C.; Scherag, A.; Holtkamp, K.; et al. Day-patient treatment after short inpatient care versus continued inpatient treatment in adolescents with anorexia nervosa (ANDI): A multicentre, randomised, open-label, non-inferiority trial. Lancet 2014, 383, 1222–1229. [Google Scholar] [CrossRef]

	



Yager, J.; Devlin, M.J.; Halmi, K.A.; Herzog, D.B.; Mitchell III, J.E.; Powers, P.; Zerbe, K.J. Guideline watch (August 2012): Practice guideline for the treatment of patients with eating disorders. Focus 2014, 12, 416–431. [Google Scholar] [CrossRef]

	



Society for Adolescent Health and Medicine; Katzman, D.K.; Sawyer, S.M.; Ornstein, R.M.; Rome, E.S.; Garber, A.K.; Kohn, M.; Kreipe, R.E. Position Paper of the Society for Adolescent Health and Medicine: Medical management of restrictive eating disorders in adolescents and young adults. J. Adolesc. Health 2015, 56, 121–125. [Google Scholar]

	



Lock, J.; Le Grange, D. Treatment Manual for Anorexia Nervosa: A Family-Based Approach; Paperback Edition; Guilford Press: New York, NY, USA, 2013; p. 289. [Google Scholar]

	



Herpertz, S.; Herpertz-Dahlmann, B.; Fichter, M.; Tuschen-Caffier, B.; Zeeck, A. S3 Leitlinie Diagnostik und Behandlung der Essstörungen; Springer: Berlin, Germany, 2018. [Google Scholar]

	



Sheehan, D.V.; Sheehan, K.H.; Shytle, R.D.; Janavs, J.; Bannon, Y.; Rogers, J.E.; Milo, K.M.; Stock, S.L.; Wilkinson, B. Reliability and validity of the mini international neuropsychiatric interview for children and adolescents (MINI-KID). J. Clin. Psychiatry 2010, 71, 17393. [Google Scholar] [CrossRef]

	



Fairburn, C.G.; Beglin, S.J. Eating disorder examination questionnaire. Cogn. Behav. Ther. Eat. Disord. 2008, 309, 313. [Google Scholar]

	



Kuczmarski, R.J. CDC Growth Charts: United States; US Department of Health and Human Services, Centers for Disease Control and Prevention: Atlanta, GA, USA, 2000.

	



Kromeyer-Hauschild, K.; Wabitsch, M.; Kunze, D.; Geller, F.; Geiß, H.C.; Hesse, V.; Hippel, A.; Jaeger, U.; Johnsen, D.; Korte, W.; et al. Perzentile für den Body-mass-Index für das Kindes- und Jugendalter unter Heranziehung verschiedener deutscher Stichproben. Mon. Kinderheilkd. 2001, 149, 807–818. [Google Scholar] [CrossRef]

	



Cohen, J. Statistical Power Analysis for the Behavioral Sciences; Taylor & Francis: New York, NY, USA, 1988. [Google Scholar]

	



Fisher, C.A.; Skocic, S.; Rutherford, K.A.; Hetrick, S.E. Family therapy approaches for anorexia nervosa. Cochrane Database Syst. Rev. 2019, 5, CD004780. [Google Scholar] [CrossRef]

	



Hübel, C.; Yilmaz, Z.; Schaumberg, K.E.; Breithaupt, L.; Hunjan, A.; Horne, E.; García-González, J.; O’Reilly, P.F.; Bulik, C.M.; Breen, G. Body composition in anorexia nervosa: Meta-analysis and meta-regression of cross-sectional and longitudinal studies. Int. J. Eat. Disord. 2019, 52, 1205–1223. [Google Scholar] [CrossRef]

	



Dei, M.; Seravalli, V.; Bruni, V.; Balzi, D.; Pasqua, A. Predictors of recovery of ovarian function after weight gain in subjects with amenorrhea related to restrictive eating disorders. Gynecol. Endocrinol. 2008, 24, 459–464. [Google Scholar] [CrossRef] [PubMed]

	



Zito, J.M.; Tobi, H.; de Jong-van den Berg, L.T.; Fegert, J.M.; Safer, D.J.; Janhsen, K.; Hansen, D.G.; Gardner, J.F.; Glaeske, G. Antidepressant prevalence for youths: A multi-national comparison. Pharmacoepidemiol. Drug Saf. 2006, 15, 793–798. [Google Scholar] [CrossRef] [PubMed]

	



Wales, J.; Brewin, N.; Cashmore, R.; Haycraft, E.; Baggott, J.; Cooper, A.; Arcelus, J. Predictors of positive treatment outcome in people with anorexia nervosa treated in a specialized inpatient unit: The role of early response to treatment. Eur. Eat. Disord. Rev. 2016, 24, 417–424. [Google Scholar] [CrossRef]

	



Brown, T.A.; Murray, S.B.; Anderson, L.K.; Kaye, W.H. Early predictors of treatment outcome in a partial hospital program for adolescent anorexia nervosa. Int. J. Eat. Disord. 2020, 53, 1550–1555. [Google Scholar] [CrossRef] [PubMed]

	



Föcker, M.; Bühren, K.; Timmesfeld, N.; Dempfle, A.; Knoll, S.; Schwarte, R.; Egberts, K.M.; Pfeiffer, E.; Fleischhaker, C.; Wewetzer, C. The relationship between premorbid body weight and weight at referral, at discharge and at 1-year follow-up in anorexia nervosa. Eur. Child Adolesc. Psychiatry 2015, 24, 537–544. [Google Scholar] [CrossRef]

	



Gregertsen, E.C.; Mandy, W.; Kanakam, N.; Armstrong, S.; Serpell, L. Pre-treatment patient characteristics as predictors of drop-out and treatment outcome in individual and family therapy for adolescents and adults with anorexia nervosa: A systematic review and meta-analysis. Psychiatry Res. 2019, 271, 484–501. [Google Scholar] [CrossRef]

	



Nogal, P.; Pniewska-Siark, B.; Lewinski, A. Analysis of treatment efficacy in girls with anorexia nervosa (III). Neuroendocr. Lett. 2009, 30, 32–38. [Google Scholar]

	



Couturier, J.; Lock, J. What is recovery in adolescent anorexia nervosa? Int. J. Eat. Disord. 2006, 39, 550–555. [Google Scholar] [CrossRef]

	



Datta, N.; Matheson, B.E.; Le Grange, D.; Brandt, H.A.; Woodside, B.; Halmi, K.A.; Wilfley, D.E.; Lock, J.D. Exploring Differences in the Role of Hospitalization on Weight Gain Based on Treatment Type From Randomized Clinical Trials for Adolescent Anorexia Nervosa. Front. Psychiatry 2020, 11. [Google Scholar] [CrossRef]

	



Sadeh-Sharvit, S.; Arnow, K.D.; Osipov, L.; Lock, J.D.; Jo, B.; Pajarito, S.; Brandt, H.; Dodge, E.; Halmi, K.A.; Johnson, C. Are parental self-efficacy and family flexibility mediators of treatment for anorexia nervosa? Int. J. Eat. Disord. 2018, 51, 275–280. [Google Scholar] [CrossRef]

	



Byrne, C.E.; Accurso, E.C.; Arnow, K.D.; Lock, J.; Le Grange, D. An exploratory examination of patient and parental self-efficacy as predictors of weight gain in adolescents with anorexia nervosa. Int. J. Eat. Disord. 2015, 48, 883–888. [Google Scholar] [CrossRef] [PubMed]

	



Striegel-Moore, R.H.; Leslie, D.; Petrill, S.A.; Garvin, V.; Rosenheck, R.A. One-year use and cost of inpatient and outpatient services among female and male patients with an eating disorder: Evidence from a national database of health insurance claims. Int. J. Eat. Disord. 2000, 27, 381–389. [Google Scholar] [CrossRef]

	



Krauth, C.; Buser, K.; Vogel, H. How high are the costs of eating disorders - anorexia nervosa and bulimia nervosa—For German society? Eur. J. Health Econ. 2002, 3, 244–250. [Google Scholar] [CrossRef] [PubMed]

	



Ridic, G.; Gleason, S.; Ridic, O. Comparisons of health care systems in the United States, Germany and Canada. Mater Sociomed 2012, 24, 112–120. [Google Scholar] [CrossRef] [PubMed]








[image: Nutrients 14 01396 g001 550] 





Figure 1. Flowchart of recruitment and data inclusion procedure. AN, anorexia nervosa; FBT, family-based treatment with/without medical stabilization as needed; IMT, inpatient multimodal treatment followed by outpatient care; %mBMI, percent median body mass index; 1 aged between 12 and 18 years, participation in weight measurements at baseline and 6-month follow-up, completed baseline questionnaire of eating disorder psychopathology, available data on the duration of illness and psychiatric comorbidities; 2 %mBMI 70–85 and restrictive subtype. 
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Figure 2. (a,b) Distribution of included and excluded patients in the FBT ((a), left) and IMT ((b), right) samples. AN, anorexia nervosa; FBT, family-based treatment with/without medical stabilization as needed; IMT, inpatient multimodal treatment followed by outpatient care; %mBMI, percent median body mass index; AN restrictive + %mBMI 70–85, all patients with restrictive subtype and %mBMI 70-85 were included into the subgroup; Atypical AN, excluded due to atypical AN; AN binge-purge, excluded due to binge-purge subtype; AN restrictive + %mBMI >85, restrictive AN subtype, but excluded due to %mBMI > 85; %mBMI ˂ 70 = restrictive AN subtype, but excluded due to %mBMI ˂ 70. 
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Figure 3. (a) %mBMI at baseline and 6-month follow-up in the FBT and IMT subgroup. ▪, group difference of %mBMI on admission (▪ p = 0.081); †, group difference of %mBMI at 6-month follow-up († p = 0.131). (b) Mean weight gain per week in kilogram from baseline to 6-month follow-up in the FBT and IMT subgroups. ▪, group difference of mean weight gain per week in kilogram (▪ p = 0.407). Note for both: FBT, family-based treatment with/without medical stabilization as needed; IMT, inpatient multimodal treatment followed by outpatient care; kg, kilogram; ○, statistical outlier. 
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Table 1. Criteria for inpatient admission according to Society for Adolescent Health and Medicine guidelines from the USA (SAHM-guidelines) and Joint German Guideline “Diagnosis and treatment of eating disorders” (S3-guidelines).
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	SAHM (USA) a
	S3 (Germany) b





	hypothermic

(<36.3°)


	rapid or sustained weight loss (>20% over six months)



	Bradycardic

(heart rate < 50 or QTc > 0.45)


	severe underweight (BMI < 15 kg/m2, or below the 3rd sex- and age-adjusted BMI percentile in children and adolescents)



	orthostatic

(pulse increase > 35, systolic blood pressure decreases greater than 10 mm hg)


	sustained weight loss or insufficient weight gain over three months (earlier for children and adolescents) despite outpatient or day-hospital treatment

social or family factors, which strongly hamper the healing process (e.g., social isolation, problematic family situation, insufficient social support)



	weight below 75% IBW
	pronounced mental comorbidity



	
	Suicidality



	
	severe bulimic symptoms (e.g., abuse of laxatives/diuretics, severe binge eating with vomiting) and/or excessive urge to exercise, which cannot be mastered in the outpatient setting



	
	physical risk or complications



	
	low insight into the illness



	
	excessive demands in the outpatient setting (too little structure in the guidelines regarding mealtime structure, amount of food, feedback on eating behavior; breakdown of family resources)



	
	necessity for treatment by a multi-professional team (multi-modal treatment program integrating psychological and medical treatment methods as well as social work and creative arts therapies) within a hospital setting (psychosomatic/psychiatric hospital treatment)







a Society for Adolescent Health and Medicine guidelines from the U.S [25]; b Joint German Guideline “Diagnosis and treatment of eating disorders” (S3-guidelines) [27]; BMI, body mass index; IBW, ideal body weight; QTc, QT interval corrected for heart rate.
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Table 2. Methodological overview of study assessments including clinical characteristics, psychiatric comorbidities, eating disorder psychopathology, and primary outcome.
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	Assessment
	Variable
	Method
	Assessed by a





	Body weight
	kilogram
	FBT: medical scale,

gown-weighed or light clothing

IMT: medical scale in underwear
	FBT: 1 or 2

IMT: 3



	Body height
	centimeter
	stadiometer
	FBT: 1 or 2

IMT: 3



	Menstrual status
	amenorrhea:

yes/no, type
	Interview
	FBT: 1

IMT: 4



	Psychotropic medication
	yes/no, type
	Interview
	FBT: 2

IMT: 4



	Duration of illness
	months since

illness onset
	Interview
	FBT: 2

IMT: 4



	Psychiatric comorbidities
	yes/no, type
	M.I.N.I b
	FBT: 2

IMT:4 supervised by 5



	Eating Disorder Pathology
	Total score

Subscale score
	EDE-Q c
	FBT: self-report

IMT: self-report



	Days in hospital
	hospital days after the first day of study intervention
	Medical Records
	FBT: 4

IMT: 4







FBT, family-based treatment with/without medical stabilization as needed; IMT, inpatient multimodal treatment followed by outpatient care; a 1, medical staff member; 2, mental health clinician; 3, nursing staff; 4, research assistant; 5, child- and adolescent psychiatrist; b Mini-International Neuropsychiatric Interview [28], German or English version; c Eating Disorder Examination Questionnaire, German or English version with four subscales on restraint, weight concern, shape concern and eating concern [29].
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Table 3. Group differences in baseline key clinical characteristics in the FBT and IMT samples.
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	Broad, Non-Matched Samples a
	FBT (USA)

(n = 71)
	IMT (Germany)

(n = 29)
	pb





	Age
	15.1 ± 1.4 (12.2–18.1)
	14.7 ± 1.5 (12.1–17.6)
	0.241



	Female (n, %)
	59 (83.1)
	27 (93.1)
	0.191



	%mBMI
	90.5 ± 12.9 (73.0–145.6)
	78.3 ± 9.1 (63.1–107.0)
	≤0.001 *



	BMI percentile c
	23.3 ± 24.1 (0.0–90.7)
	7.0 ± 14.4 (0.0–72.0)
	≤0.001 *



	Weight(kg)
	47.2 ± 8.5 (27.0–77.3)
	43.1 ± 8.6 (29.4–72.0)
	0.029 *



	Atypical AN (n, %)
	21 (29.6)
	6 (20.7)
	0.364



	Amenorrhea d (n, %)
	26 (36.7)
	22 (75.9)
	≤0.001 *



	Months of illness
	13.1 ± 10.6 (2.0–57.0)
	12.7 ± 7.7 (4.0–36.0)
	0.879



	EDE-Q Global Score
	2.9 ± 1.8 (0.0–5.8)
	3.1 ± 1.7 (0.5–5.7)
	0.552



	Restraint
	2.8 ± 1.9 (0.0–6.0)
	3.1 ± 1.9 (0.0–6.0)
	0.481



	Weight Concern
	3.1 ± 2.1 (0.0–6.0)
	3.2 ± 2.1 (0.6–6.4)
	0.592



	Shape Concern
	3.4 ± 2.0 (0.0–6.0)
	3.7 ± 1.9 (0.8–6.0)
	0.374



	Eating Concern
	2.8 ± 1.9 (0.0–6.0)
	2.4 ± 1.4 (0.2–5.4)
	0.374



	≥1 psychiatric comorbidity (%)
	42 (59.2)
	20 (69.0)
	0.359



	Depressive Disorder
	27 (38.0)
	15 (51.7)
	0.208



	Anxiety Disorder
	19 (26.8)
	6 (20.7)
	0.525



	OCD
	3 (4.2)
	6 (20.7)
	0.009 *



	Other
	3 (4.2)
	3 (10.3)
	0.242



	Intake of ≥1 medication (%)
	27 (38.0)
	11 (37.9)
	0.493



	SSRI
	21 (29.6)
	3 (10.3)
	0.041 *



	SNRI
	3 (4.2)
	0 (0.0)
	0.261



	Second-generation antipsychotic
	7 (9.9)
	2 (6.9)
	0.639



	Other
	3 (4.2)
	1 (3.4)
	0.857







Values are means +/− SDs (range). AN, anorexia nervosa, EDE-Q, Eating Disorder Examination Questionnaire, FBT, family-based treatment with/without medical stabilization as needed; kg, kilogram; IMT, inpatient multimodal treatment followed by outpatient care; %mBMI, percent median body mass index; OCD, obsessive-compulsive disorder; SNRI, serotonin-norepinephrine reuptake inhibitor; SSRI, selective serotonin reuptake inhibitor; a “samples”, before applying the second set of inclusion criteria (AN restrictive, %mBMI 70–85); b group differences between samples; c BMI percentile based on percentile curves by Kromeyer–Hausschild (Germany) or CDC Growth Charts (US), d Percentage and analysis based on female patients only, * significant group differences with p < 0.05.
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Table 4. Group differences at baseline in eating disorder and general psychopathology in the FBT and IMT subsamples after applying the second set of inclusion criteria.
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	Matched Subsamplesa
	FBT, USA

(n = 21)
	IMT, Germany

(n = 20)
	pb





	Age
	15.0 ± 1.5 (12.2–17.4)
	14.7 ± 1.5 (12.1–17.4)
	0.457



	Female (n, %)
	17 (81.0)
	18 (90.0)
	0.413



	%mBMI
	79.3 ± 3.2 (74.1–84.6)
	77.3 ± 3.9 (70.9–83.5)
	0.081 †



	BMI percentile c
	2.8 ± 2.5 (0.0–8.7)
	2.7 ± 2.6 (0.0–8.0)
	0.773



	Weight(kg)
	41.1 ± 7.2(27.0–54.1)
	42.1 ± 5.0 (30.1–49.1)
	0.591



	Amenorrhea d (n, %)
	11 (52.4)
	16 (80.0)
	0.062 †



	Months of illness
	11.9 ± 9.9 (2.0–48.0)
	13.1 ± 8.2 (4.0–36.0)
	0.678



	EDE-Q (Global Score)
	2.0 ± 1.9 (0.0–5.8)
	2.8 ± 1.7 (0.5–5.3)
	0.200



	Restraint
	2.2 ± 2.1 (0.0-5.8)
	2.7 ± 1.9 (0.0–5.8)
	0.407



	Weight Concern
	2.2 ± 2.2 (0.0–6.0)
	2.8 ± 2.1 (0.6–6.4)
	0.170



	Shape Concern
	2.2 ± 2.2 (0.0–6.0)
	3.5 ± 1.9 (0.0–5.8)
	0.041 †



	Eating Concern
	1.6 ± 1.8 (0.0–5.4)
	2.1 ± 1.3 (0.2–5.0)
	0.400



	Any psychiatric comorbidity (%)
	8 (38.1)
	14 (70.0)
	0.041 †



	Depressive Disorder
	6 (28.6)
	10 (50.0)
	0.160



	Anxiety Disorder
	4 (19.0)
	2 (10.0)
	0.413



	OCD
	2 (9.5)
	6 (30.0)
	0.098 †



	Other
	1 (4.8)
	3 (15.0)
	0.269



	Any psychotropic medication (%)
	4 (19.0)
	4 (20.0)
	0.939



	SSRI
	3 (14.3)
	1 (5.0)
	0.317



	SNRI
	0 (0.0)
	0(0.0)
	1.000



	Second-generation antipsychotic
	2 (9.5)
	2 (10.0)
	0.959



	Other
	1 (4.8)
	1 (5.0)
	0.972







Values are means +/− SDs (range). EDE-Q, Eating Disorder Examination Questionnaire, FBT, family-based treatment with/without medical stabilization as needed; kg, kilogram; IMT, inpatient multimodal treatment followed by outpatient care; %mBMI, percent median body mass index; OCD, obsessive-compulsive disorder; SNRI, serotonin-norepinephrine reuptake inhibitor; SSRI, selective serotonin reuptake inhibitor; a “subsamples” after applying the second set of inclusion criteria (AN restrictive, %mBMI 70–85); b group differences between subsamples; c BMI percentile based on percentile curves by Kromeyer–Hausschild (Germany) or CDC Growth Charts (US), d Percentage and analysis based on female patients only † included as independent variables into multiple linear regression model as p < 0.1.
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Table 5. Group differences in weight outcome and days in hospital at 6 months post-baseline in the FBT and IMT subsamples.






Table 5. Group differences in weight outcome and days in hospital at 6 months post-baseline in the FBT and IMT subsamples.





	Matched Subsamples a
	FBT, USA (n = 21)
	IMT, Germany (n = 20)
	pb
	Cohen’s d





	Months of observation
	6.0 ± 0.3 (5.5–6.5)
	6.3 ± 0.5 (5.5–7.2)
	0.005 *
	0.73



	Weight at baseline (kg)
	41.1 ± 7.2 (27.0–54.1)
	42.1 ± 5.0 (30.1–49.1)
	0.591
	0.16



	Weekly weight gain (kg) c
	0.35 ± 0.18 (0.07–0.82)
	0.30 ± 0.18 (−0.01–0.85)
	0.407
	0.28



	Weight at follow-up (kg)
	50.2 ± 8.0 (38.6–66.6)
	50.5 ± 8.2 (34.8–71.0)
	0.903
	0.04



	%mBMI baseline
	79.3 ± 3.2 (74.1–84.6)
	77.3 ± 3.9 (70.9–83.5)
	0.081
	0.56



	%mBMI at follow-up
	95.4 ± 6.8 (81.3–111.5)
	91.9 ± 7.1 (80.7–110.7)
	0.131
	0.50



	%mBMI change
	16.0 ± 8.3 (2.7–33.8)
	14.3 ± 8.5 (−2.8–36.7)
	0.528
	0.20



	Days in hospital d
	3 ± 5 (0–11)
	121 ± 42 (58–218)
	<0.0001 *
	3.95







Values are means +/− SDs (range). FBT, family-based treatment with/without medical stabilization as needed; kg, kilogram; IMT, inpatient multimodal treatment followed by outpatient care; %mBMI, percent median body mass index; a ”subsamples” after applying the second set of inclusion criteria (AN restrictive, %mBMI 70–85); b group differences between subsamples; c based on individual time to 6-month follow-up and total weight gain during this period, d available in n = 7 in FBT and in n = 20 in IMT; * significant group differences with p < 0.05.
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