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Abstract

:

This study evaluated the short-term outcome of a multimodal inpatient treatment concept for adolescents with anorexia nervosa (AN). In this prospective observational study, a cohort of 126 female adolescents with AN (age range: 11–17, mean age: 14.83) was longitudinally followed from admission to discharge (average duration of stay: 77 days). We used gold-standard clinical interviews and self-report data, as well as DSM-5 remission criteria, to evaluate the treatment outcome. From admission to discharge, body-mass-index (BMI) significantly improved by 2.6 kg/m2. Data from clinical interviews and self-reports yielded similar improvements in restraint eating and eating concerns (large effects). Lower effects were observed for variables assessing weight/shape concerns and drive for thinness. At discharge, 23.2% of patients showed full remission of AN, 31.3% partial remission, and 45.5% no remission according to DSM-5 criteria. Differences in remission groups were found regarding AN severity, age at admission, and use of antidepressant medication. Living with both parents, longer duration of inpatient treatment and the use of antipsychotic medication were significantly associated with higher BMI change. The findings provide evidence for the short-term effectiveness of our inpatient treatment concept. We recommend using DSM-5 based remission criteria to evaluate the treatment outcome to improve the comparability of studies.
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1. Introduction


Anorexia nervosa (AN) is a serious and complex psychiatric disorder characterized by self-directed severe weight loss, intense fear of weight gain, disturbed body image, and secondary medical problems associated with malnutrition involving a vast variety of bio-psychosocial influencing risk and maintenance factors [1,2,3,4,5]. AN has the highest mortality rate [6,7] and health system costs [8,9] among all psychiatric disorders with a reported chance of full recovery still less than 50% [10,11,12,13,14]. Especially female adolescents between 15 and 19 years are affected by AN with a postulated decrease in the age of onset [7,15,16,17,18]. Recent reviews reported a better prognosis in children and adolescents compared to patients with first-onset AN in adulthood, which emphasizes the need for early recognition, diagnosis and treatment to prevent relapse and a chronic, protracted, or enduring course of this disorder [19,20,21,22,23,24]. The complex phenomenology of this illness and its long enduring course of over 20 years in more than half of those affected, requires specially adapted treatment concepts to increase remission and recovery rates [1,3,5,24]. Current treatment guidelines recommend a multimodal stepped care model for adolescents suffering from AN [25,26]. The intensity of the treatment setting should be adapted to the severity of the disorder, taking into account comorbidities and medical complications. Outpatient psychological/psychotherapeutic treatment involving family members (e.g., family-based treatment, parent-focused treatment, systemic family therapy, enhanced cognitive-behavioral therapy, focal psychodynamic therapy) should be the first step, eventually followed by day clinic and inpatient treatment [1,3,19,25,26]. The current recommendations for consideration of inpatient treatment include a body-mass-index (BMI) below the 3rd percentile, rapid weight loss, low energy intake, refusal to drink, medical complications, severe psychiatric comorbidity, dysfunctional family interactions, and insufficient response to outpatient treatment [25,26,27]. The main goals of inpatient treatment are medical stabilization and nutritional rehabilitation with an additional focus on improvement in eating disorder symptoms and general psychopathology initiating a longer-term psychotherapeutic process [3,13,25,26].



The value of inpatient treatment and the optimal length of an inpatient stay are subjects of controversial debate, because of high drop-out, relapse and readmission rates as well as high health system costs [14,28,29]. This is why several studies evaluated the short- and long-term effectiveness of inpatient treatment compared with day-clinic and outpatient treatment settings [14,29,30,31,32]. Additionally, research on predictive factors that influence the length of inpatient stay getting into focus in more recent years [33,34,35], partly because of the great variation across countries, with a postulated longer duration in Europe (105.6 days) compared to the United States (49.1 days) [36].



However, several previous studies and reviews confirm the effectiveness of inpatient treatment for adolescent with AN regarding an increase in body weight and decrease in eating disorder symptoms from admission to discharge [37,38,39,40,41,42]. In contrast, the effects on core cognitive-psychological symptomatology of AN such as body dissatisfaction, drive for thinness, and weight and shape concerns were much more diverse, with some studies having found no significant improvements and some with low effect sizes of inpatient treatment on these outcomes [31,43,44,45]. It is worth noting that many of these studies mainly used self-report assessments such as the Eating Disorder Examination—Questionnaire (EDE-Q) or the Eating Disorder Inventory-2 (EDI-2). To date, only few studies used investigator-based interviews such as the Eating Disorder Examination Interview (EDE) to evaluate the inpatient treatment outcome [29,46,47,48], although this is considered as the gold-standard in eating disorder assessment [49,50,51,52]. However, inconsistencies regarding treatment effects raised by previous studies might be due to differences in the type of report (clinical rating vs. self-report). Passi and colleagues [50] compared outcomes obtained with the EDE and the EDE-Q in adolescents with AN and found higher overall scores in the EDE-Q than in the EDE. A possible explanation for these discrepancies may be that patients tend to be more honest about the severity of their symptoms in a self-report format and tend to underreport their symptoms in a clinical interview [49]. Therefore, it is important to include both the clinician and the patient perspective when evaluating the outcome of an inpatient treatment setting to minimize the risk for potential misinterpretations by using either self-reports or expert ratings only.



Another point that limits the comparability of previous studies is the heterogeneity of used outcome parameter and varying definitions for “favorable” vs. “unfavorable” treatment outcomes as highlighted by recently published reviews and studies [21,38,53,54,55,56]. Concerning the lack of internationally clearly defined outcome criteria for AN, the fifth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5) [57] formulated specific criteria for full, partial and no remission of AN. To date, these remission criteria were hardly used to evaluate the outcome of inpatient AN treatment. Thus, consistently using these criteria in future studies would improve the comparability of outcomes across different treatment approaches.



As many patients with AN show an unfavorable treatment outcome, several previous studies focused on identifying underlying positive or negative prognostic factors to increase insight into the mechanisms of AN in order to improve current treatment interventions [37,40,58,59,60,61,62,63]. However, the current evidence does not yet provide a sufficient picture on the factors relevant for favorable treatment outcome on the one hand [22,24,54,64,65], and optimal length of inpatient stay on the other hand [33,34,35,36], primarily due to the inconsistent results and high heterogeneity of the methods used.



Regarding the treatment outcome, lower BMI at admission and discharge predicted worse outcome in most studies [37,61,64,66,67], while BMI at discharge showed less impact on treatment success in adolescents when a structured outpatient treatment was implemented directly after discharge [13,14]. Additionally, variables such as age at admission, age of eating disorder onset, the duration of illness, eating disorder severity, familial problems, weight suppression, previous inpatient treatment, and early treatment response were identified as possible positive or negative prognostic factors on treatment outcome in previous studies and reviews [22,61,64,65,68]. Furthermore, the impact of restrictive vs. binge-purging subtype of AN as well as comorbid psychopathology such as depression or anxiety were considered. While some studies showed that a binge-purging subtype [64,65,67,69] as well as the presence of comorbid psychiatric disorders [40,64,70,71] were associated with worse treatment outcome, other studies failed to verify these findings [72,73,74,75]. Sociodemographic, clinical, and therapeutic variables could be found that predicted the length of hospital stay including age and BMI at admission [33,34,35,36,46]. Lascar et al. [33] found that a longer duration of inpatient stay was predicted by older age and lower BMI at admission, longer duration of illness, high severity of eating disorder symptoms, binge-purging subtype, readmissions, enteral or a combination on parenteral and oral nutrition during hospitalization, involuntary treatment, and hospitalization away from home. A shorter hospital stay was predicted by a greater self- confidence, oral re-nutrition, oral nutritional supplementation on admission, hospitalization in an urban area. In addition, there is controversy about whether psychopharmacological treatment has an impact on treatment outcome in adolescent patients with AN [76,77,78]. Indeed, the evidence on the effects of psychopharmacotherapy, such as antidepressants, second-generation antipsychotics or anxiolytics, on the treatment outcome in adolescents or adults with AN is inconsistent, with some studies reporting a positive effect on weight gain and psychological symptoms [79,80,81,82,83], while others found no benefit compared to the placebo [70,81,84,85,86,87].



Despite the growing literature on potential predictors for favorable vs. unfavorable treatment outcomes in adolescent AN, there is still an urgent need for further studies that can shed light on the effectiveness of inpatient treatment approaches in terms of specific factors that may contribute to better treatment responses and remission.



Thus, the aim of the present observational study was to examine and evaluate the short-term effectiveness of a multimodal specialized inpatient treatment concept for adolescents affected by AN as a measure of quality assurance. We used both, clinical interviews and self-reports and additionally evaluated the treatment outcome according to the DSM-5 defined criteria for remission. Furthermore, we explored whether different sociodemographic and clinical characteristics as well as psychopharmacological treatment can predict full or partial remission of AN symptoms, BMI change and duration of inpatient stay. The finding from this study will expand the previous literature on response to inpatient treatment and predictors for the short-term treatment outcomes in adolescent inpatients with AN.




2. Materials and Methods


2.1. Study Population and Procedure


The participants of this study were recruited within a prospective, observational longitudinal investigation that aimed at evaluating the inpatient treatment concept for adolescents with AN (described in detail below 2.2) at the Eating Disorders Unit of the Department of Child and Adolescent Psychiatry at the Medical University Hospital of Vienna. This study was conducted between 2007 and 2019. All adolescent patients aged between 11 and 17 years, with a definite diagnosis of AN according to the 10th revision of the International Statistical Classification of Diseases and Related Health Problems [88] with a BMI below 17.5 kg/m2 (AN restrictive type F50.00, AN binge-purging type F50.01), who were admitted to the Eating Disorders Unit during this period were eligible for inclusion.



Patients as well as their parents gave written informed consent. Ethical approval for this study was granted by the Ethics Committee of the Medical University of Vienna (EK493/07; 09.10.2007).



In total, 145 adolescents were approached, of whom 11 patients declined to participate. Male patients (n = 5) and patients suffering from atypical AN (n = 3) were excluded. Thus, the final sample comprises 126 female adolescents with AN who underwent the Viennese Treatment—Concept for Adolescents Suffering Anorexia Nervosa (‘ViTAA’) during their inpatient treatment. The patients completed a standardized assessment of clinical parameters, set of questionnaires, and clinical interviews (see below) at admission (T0) and at discharge (T1). Figure 1 presents the participants’ flow.




2.2. Treatment Concept (‘ViTAA’)


The Eating Disorders Unit at the Department of Child and Adolescent Psychiatry at the Medical University Hospital of Vienna provides highly specialized inpatient and outpatient services for children and adolescents affected by eating disorders—especially AN. Our department receives referrals from general practitioners, outpatient clinics, and other hospitals (pediatric, psychosomatic wards) in the Vienna and surrounding area, but also admits patients from other regions of Austria upon request. The department has had in-depth experience in treating patients suffering from eating disorders for many decades and has incorporated evidence-based treatment concepts and recommendations. AN treatment according to the National Institute for Health and Care Excellence guidelines (NICE) [25] and Joint German Guidelines (S3-Leitlinie) [26] is based on a multimodal stepped care model including outpatient, day clinic and inpatient service which are continuously evaluated and supplemented by new approaches. Inpatient treatment is only considered, if criteria like BMI <3rd percentile, rapid weight loss, low energy intake, refusal to drink, medical complications, severe psychiatric comorbidity, dysfunctional family interactions like high parental criticism or insufficient response to outpatient treatment are met [25,26,27].



The multimodal disorder-specific and age adapted concept (‘ViTAA’) is operated by a specially educated multi-disciplinary team that consists of child and adolescent psychiatrists, child and adolescent or pediatric nurses, clinical psychologists, clinical nutritionists, physiotherapists, occupational therapists, psychotherapists, social workers and social pedagogues. The treatment concept includes 35 h per week of different psychotherapeutic and skill-based interventions such as individual psychotherapy, cognitive group therapy, psychodynamic therapy, art and music therapy, skills training, cooking training, and nutritional counseling groups. The treatment concept is explained by the case manager to both parents and patients, to which they consent at the beginning of inpatient treatment. Depending on the somatic condition and severity of the illness (e.g., BMI percentile at admission, medical complications such as risk of developing a refeeding syndrome, electrolyte abnormalities, severe sinus bradycardia, pericardial effusion, orthostatic hypotension) the treatment concept aims at an increase of body weight between 300–1000 g per week. Weight checks are carried out according to the treatment phase from daily to once a week. The multimodal inpatient treatment program (‘ViTAA’) encompasses five state-adapted phases of AN treatment with each phase having its own specific goals (e.g., diagnostic, weight gain, stabilization, re-integration); the patients’ self-responsibility is successively increased over the treatment phases. A more detailed description of the treatment phases is provided in the Supplementary Table S1.




2.3. Measurements and Instruments


In order to evaluate the effectiveness of this inpatient treatment concept, assessments of eating disorder pathology using gold-standard clinical interviews and self-report questionnaires were carried out by a specially trained research team including medical doctors, clinical psychologist and medical and psychology students who were supervised by professionals in the field and were not a part of the active treatment team. Outcome variables were collected at admission and shortly before discharge. The following clinical patients’ characteristics were obtained in the clinical interview, questionnaires and clinical records: BMI and age- and sex- adjusted BMI percentiles at admission and discharge, premorbid weight (kg) and height (m), weight suppression (defined as the difference between maximum and minimum weight), illness duration, age of AN onset and AN subtypes (restrictive vs. binge-purging), AN severity (according to DSM-5 BMI percentile cut-offs), medication use and the type of referral to our department, as well as the length of inpatient stay. Furthermore, psychiatric comorbidity of the patients was assessed and diagnosed by child and adolescent psychiatrist according to ICD-10 [88]. Sociodemographic data obtained in this study included the patients’ living situation, number of siblings, type of school attended, parental age, parental education background, and parental marital status.



2.3.1. EDE & EDE-Q


The Eating Disorder Examination Interview (EDE) [89] is a semi-structured, investigator-based interview that assesses eating disorder psychopathology. This interview is regarded as the gold-standard of eating disorder assessment worldwide. The Eating Disorder Examination- Questionnaire (EDE-Q) [90] is the corresponding self-report instrument. Both instruments include the same 22 items assessing core symptoms of eating disorders, which are rated on a 7-point Likert-scale from 0–6. Item ratings are summed up to four subscales (Restraint Scale, Eating Concern Scale, Weight Concern Scale, Shape Concern Scale) and a global score. We included both the EDE and EDE-Q, as previous studies have shown that clinician rating and self-reports sometimes diverge although correlations between these measures may be high [49,50] probably because adolescents with eating disorders tend to deny or understate their symptoms. Thus, including both perspectives will help to evaluate whether the treatment is equally effective from the clinician’s and patient’s point of view.




2.3.2. EDI-2


The Eating Disorder Inventory-2 (EDI-2) [91] is a widely used multidimensional self-report questionnaire that assesses different cognitive and behavioral characteristics in patients with different types of eating disorders. We additionally included the EDI-2 as it also assesses aspects of the personality and temperament known to be pronounced in eating disorder patients (e.g., perfectionism, impulse regulation), which is not covered in the EDE/EDE-Q. Moreover, in previous studies, treatment effects evaluated with the EDI-2 were lower as when evaluated with the EDE [92]. It comprises 91-items which are rated on a 6-point Likert-scale ranging from 1–6. Item ratings are aggregated to 11 subscales as well as a total score representing the overall eating disorder psychopathology.




2.3.3. Definition of Remission


According to the DSM-5 [57] criteria for remission, patients were categorized in the full remission group if no diagnostic criterion for AN was met at discharge. Patients were categorized into the “Partial remission” group being weight-restored (BMI ≥ 10th sex- and age-specific percentile, c.f. criterion A) but either criterion B (intense fear of gaining weight, becoming fat or behavior to that interferes with weight gain) or criterion C (disturbances in self-perception of weight and shape) was still met. Patients were categorized into the category “No remission” if the BMI was still below the 10th percentile. Relevant information to build these remission groups were taken from weight/height measures (criterion A) and the EDE clinical interview. Criterion B was met if at least one of the following symptoms assessed with the EDE were present: fear of weight gain (rating ≥ 4), restriction in dietary intake (<1.200 kcal/day), self-induced vomiting, use of laxatives or diuretics on ≥15 days during the preceding month or excessive exercise on ≥15 days during the preceding month. Criterion C was evaluated based on the following items from the EDE: Feeling of being fat, importance of weight or importance of shape (rated with ≥4 during the preceding three months).





2.4. Statistical Analyses


The statistical analyses were performed using SPSS 26.0 statistic software (IBM Corp. Released 2019, Version 26.0. Armonk, NY, USA). The global significance level for statistical tests was set to 0.05 and all significance tests were 2-tailed. Bonferroni-corrected significance levels were used when subscales of instruments were analyzed to account for multiple comparisons. All outcome data were visually inspected and checked for normal distributions.



First, we used paired-sample t-tests to analyze changes in the BMI, BMI percentile, EDE, EDE-Q and EDI-2 global and sub scores between admission and discharge. We calculated pre-post effect sizes in terms of Cohens d (d ≥ 0.8 = large effect; d ≥ 0.5 = medium effect, d < 0.2 = small effect) [93] including 95% confidence intervals. Furthermore, we used general linear models (for continuous variables) and Chi2-tests for categorical variables to determine whether remission groups (full, partial, no remission) differed with regard to sociodemographic, clinical and therapeutic characteristics including age at admission, BMI (percentile) at admission, age of eating disorder onset, duration of illness, weight suppression, EDE, EDE-Q, EDI-2 global scores at admission, any psychiatric comorbidity, medication use, duration of inpatient stay, and family status. Tukey post-hoc tests were calculated to explore pairwise comparisons between the remission groups.



We further used univariate and multiple linear regression analyses to evaluate whether potential sociodemographic, eating disorder specific clinical variables and psychopharmacotherapy can predict the change in BMI and the duration of inpatient treatment. We selected predictors that have been found relevant for the treatment outcome in previous studies and/or their impact have been controversially discussed (either positively or negatively influencing the outcome) e.g., [24,54,64] see introduction session for more details. All predictors with p < 0.10 in the univariate linear regression models were considered in the multiple regression analyses. This approach was chosen in accordance to Hosmer and Lemeshow [94] who recommended to also consider variables that just failed to reach statistical significance in the univariate models as candidate for the multiple regression model to avoid loss of information. In the multivariate regression analyses, all predictors were entered simultaneously to the model.



Power Analysis


We performed a post-hoc power analysis to determine the minimum effect size necessary to detect a statistically significant improvement in eating disorder symptoms with the reached sample size (n = 126 for BMI and n = 96 for EDE, n = 67 for EDE-Q and EDI-2 analyses). Using a t-test for paired sampled and a significance level of 0.05, small to medium effects (Δ 0.29–0.40) can be detected with a power of 90%.






3. Results


3.1. Sociodemographic and Clinical Characteristics of the Study Sample


During the study period, 126 female adolescents from those consecutively admitted participated in this study. The availability of outcome data obtained from the clinical interview or self-report questionnaires is shown in Figure 1. A detailed description of the study population is provided in Table 1. The mean age of the patients at admission was 14.83 (SD: 1.56) with an average AN duration of 13.48 months (SD: 10.42). The majority of patients (88.1%) were diagnosed with AN restrictive type. The mean BMI-percentile at admission was 1.47 (SD = 3.41) and BMI was 14.40 (SD = 1.32) on average. Any psychiatric comorbidity was diagnosed in 64.3% of patients. Any antipsychotic medication (olanzapine, aripiprazole) was prescribed in 62.7%, any antidepressant medication (mirtazapine, sertraline, fluoxetine) in 43.7%, anxiolytics (alprazolam, lorazepam) in 19.8% and nutritional supplements (thiamine, colecalciferole, cobalamine, pyridoxine, vitamins, zinc) in 100% of cases. Most adolescents (65.1%) lived with both parents in the same household and most parents were married or lived in a partnership (mothers: 74.2%, fathers: 78.5%). A total of 43.6% of fathers and 37.0% of mothers had a university degree.




3.2. Change in BMI and Eating Disorder Psychopathology


The changes in BMI, EDE, EDE-Q, and EDI-2 scores from admission to discharge are shown in Table 2. The BMI and BMI percentile increased significantly by Δ2.6 (BMI) and Δ11.3 (BMI percentile) on average with discharge weights between 32 to 52 kg and large effect sizes (d = 2.01 and d = 1.07). Regarding the EDE and EDE-Q statistically significant improvements were observed for the total scores and all sub scales (all p-values < 0.001). The effect sizes were largest for the sub scale “Restraint” (EDE: d = 1.06; EDE-Q: d = 0.94) and lowest for the sub scale “Weight concern” (EDE: d = 0.49, EDE-Q: d = 0.49) and “Shape concern” (EDE: d = 0.35; EDE-Q: d = 0.42). Regarding the EDI-2 statistically significant improvement were observed for the total score and the sub scales “Drive for Thinness”, “Interpersonal Distrust”, “Interoceptive Awareness”, “Impulse regulation”, and “Social Insecurity” with all effect sizes for these scales being in the small to medium range (d between 0.33 and 0.45). Of note, EDE, EDE-Q and EDI-2 total scores at admission and discharge were highly correlated (between r = 0.62 and r = 0.79); correlations of EDE/EDE-Q scores with EDI-2 subscores were in the medium range only. The bivariate correlations are provided in Table S2 and Figure S1 in the Supplementary Material.




3.3. Outcomes Related to Remission According to DSM-5 Criteria


At discharge, 23.2% (n = 23) of the patients showed “Full remission” of AN-symptoms, 31.3% (n = 31) showed “Partial remission”, and 45.5% (n = 45) showed “No remission” according to the definition published in the DSM-5 manual. Differences between remission groups regarding sociodemographic and eating disorder specific clinical characteristics of the patients are given in Table 3. Patients with “No remission” at discharge were significantly older, had lower BMI percentiles and higher levels of eating disorder pathology at admission and later eating disorder onset compared to patients with “Full and/or Partial remission”. Moreover, more patients in the “Partial remission” group used antidepressant medication compared to patients in the “Full remission” group.




3.4. Predictors for Change in BMI and Length of Inpatient Stay


We entered postulated predictors discussed in the current literature into univariate linear regression models to predict the change in BMI and the duration of inpatient stay (Tables S3 and S4 in the Electronic Supplementary Material). The results of the multivariate regression analyses are shown in Table 4. Predicting the pre-post change in BMI lower BMI at admission, longer duration of inpatient stay, living with both biological parents and the use of antipsychotic medication were significantly positively associated with greater BMI increase with the model explaining 58% of the variance. Furthermore, a lower BMI at admission, a higher EDE total score at admission and the use of anxiolytic medication significantly predicted the duration of inpatient stay (model explaining 26% of the variance).





4. Discussion


The main aims of this study were to evaluate the effectiveness of a specialized multimodal inpatient treatment concept for adolescents with AN considering clinician’s ratings and self-reports as well as the DSM-5 remission criteria to assure the quality of the treatment. We further identified sociodemographic, clinical and psychopharmacological predictors of the treatment outcome and the length of inpatient stay. We observed a significant increase in BMI and BMI-percentiles and a significant decrease in eating disorder symptoms between admission and discharge, indicating the effectiveness of our multimodal inpatient treatment program on core-symptoms.



The highest effect sizes were found for increase in BMI which are comparable to the effects found for other inpatient treatments [14,31,37,39,40,41,43,46,75]. Similarly, the effects on restraint eating and eating concerns are in line with findings from previous studies [14,31,37,40,43,44,45]. Noteworthy, lower effects (some of them having reached statistical significance, some of them not) were observed for outcomes assessing weight/shape concerns, drive for thinness, body dissatisfaction, ineffectiveness, asceticism, maturity fears as well as for outcomes related to temperament (e.g., perfectionism, impulse regulation). There are two possible explanations for this finding. First, underlying psychological traits and core beliefs may need more time for change and thus, a change may be difficult to observe during a relative short period of inpatient treatment. Second, our inpatient treatment concept focuses particularly on somatic stabilization, nutritional rehabilitation and changes in eating behaviors, while some therapeutic processes targeting body image and temperament factors just start during the inpatient phase and will be intensified during the subsequent outpatient psychotherapy.



To date, assessments of eating disorder severity involving both clinical experts’ and patients’ perspectives have rarely been applied to evaluate inpatient treatments for adolescents with AN in previous studies [50,52]. A parallel use of EDE and EDE-Q measures point to similar effects for clinical expert-ratings and self-reports. To note, a previous study has reported higher overall EDE-Q scores compared to the EDE [50], while EDE-Q scores tend to be slightly lower than EDE scores in our sample, which may indicate a potential underestimation or denial of symptoms when assessed by self-report. Nevertheless, the similarity in scores and effects demonstrate that self-report instruments for assessing AN psychopathology in adolescents have a relatively good informative value.



Up to now, only a few studies have used and examined the inpatient treatment outcome considering the DSM-5 criteria for remission. In our study, more than half of the patients showed at least partial remission of their AN-symptoms at discharge what can be regarded as success considering the short treatment time. However, less than half of the patients did not show remission. With regard to the unmet weight criterion, it must be mentioned that discharge sometimes takes place earlier if basic nutritional stabilization is achieved and an intensive and structured treatment in an outpatient setting is available subsequently and can be accessed immediately after discharge.



Due to the lack of studies having used DSM-5 criteria for remission, the comparability of remission rates with other studies is limited. To our knowledge, only the study by Graell et al. [95] is comparable to a limited extent, as their analyses combined outcomes from mixed settings. After 6 months, 7% of the study population showed partial remission and no participant full remission of AN-symptoms. Other studies used different approaches to assess individual treatment success, such as remission criteria defined by the Morgan Russel scale [96] or the concept of clinical significant outcomes according to Jacobs and Truax [97]. For instance, Herpertz-Dahlmann et al. [14] reported that 25% of patients achieved a good, 19% an intermediate and 56% a poor outcome following inpatient treatment according to the Morgan Russell scale. Schlegl et al. [40], for example, found that almost 70% achieved a clinically significant or a reliable change in the EDI-2 self-report. Future studies may profit from consistently reporting remission rates defined by DSM-5 to improve comparability between effects from different treatment approaches.



Moreover, significant differences between the three remission groups were found regarding various baseline variables. Fully or partially remitted patients were at younger age with an earlier onset of the eating disorder, had a higher BMI percentile at admission, and less eating disorder symptoms. This goes in line with the current literature that younger patients with a higher BMI at admission, shorter illness duration, and lower eating disorder severity have a better treatment response, outcome, and prognosis [37,59,64,65,66,68]. Thus, our results confirm the current recommendations of early recognition, diagnosis and treatment start to prevent an enduring course also in patients without psychiatric comorbidities [3,25,26].



We investigated potential predictors related to change in BMI and duration of inpatient stay. First, we examined sociodemographic predictors and found only an association between a greater change in BMI and living with both parents, which is quite similar to the results of previous studies [54,64]. Other studies postulated that patients living in a single parent household had higher drop-out rates and worse treatment outcomes [62,72,75]. Therefore, family variables seem to have an impact on treatment outcome, why the inclusion and support of family members in the treatment of adolescents with AN is essential, especially if difficulties and problems concerning family dynamics are observed.



Second, we investigated clinical predictors on BMI change and duration of inpatient stay. We observed that a lower BMI at admission was accompanied by higher change in BMI and longer duration of inpatient stay. Additionally, a longer duration of inpatient stay was associated with a higher BMI change. This can be explained by the fact, that patients with a lower BMI at admission need to gain more weight and therefore also require a longer duration of inpatient stay. Previous studies postulated that the BMI at admission as an indicator of illness severity is a predictor of treatment response in terms of a better prognosis in patients with higher BMI at admission and discharge [63,66]. Furthermore, higher levels of eating disorder psychopathology at admission were also associated with longer duration of inpatient stay, which is consistent with the current literature [33,34,36]. The severity of eating disorder symptoms associated with a low BMI at admission and possible medical complications often lead to a prolonged inpatient stay as they interfere with a continuous weight gain.



Third, we examined whether psychopharmacological treatment had an impact on the BMI change and the duration of inpatient treatment. We found that antipsychotic medication significantly predicted the BMI change, which could be due to the appetite-increasing side-effect of the psychotropic drug or to the influence of medication on the psychological symptoms of the disorder. This is an important result, as up to now there is still a controversial debate about the favorable influence of antipsychotic medication on weight gain or eating disorder-related psychological core symptoms [76,77,78,79,80,82,83,86]. However, in several studies the use of olanzapine (evidence grade B) [77,79,80,82,83] in adolescents or adults with AN was associated with greater weight gain and higher BMI post treatment (modest effects), while only in few studies beneficial effects for psychological symptoms such as obsessionality [80], intrusive anorectic thoughts [83], anxiety, and specific eating disorder symptoms [82] were observed. Furthermore, we found that anxiolytic medication predicted the length of hospital stay, which should be taken as a marker of higher illness severity of the patients receiving them. In particular, extreme fear of weight gain, anxiety before, during and after meals, and related difficulties of oral nutritional intake or suicidality led to administering anxiolytics for a short time at the beginning of treatment in this patient group, as there is no evidence to date that benzodiazepines contribute to weight development or eating disorder symptom improvement [78].



The predictive value of psychotropic medication on change in BMI and duration of inpatient treatment that we found, are important findings that expand the current literature, but must be interpreted with caution. To date, there is a limited evidence that AN-symptoms are favorable influenced by psychopharmaceuticals [25,26]. Thus, further studies are needed to clarify the impact of psychopharmacological medication on the treatment outcome of adolescents suffering from AN.



Strengths and Limitations


The strengths of this study lie in its conduction in a conventional treatment environment with a relatively large “real-world” sample involving a wide spectrum from milder to extreme AN-cases. However, it should be noted that this study was conducted at a university hospital, where we often treat patients for whom other treatment strategies and facilities have already failed, who have high illness severity or sometimes even need to be admitted involuntarily, which may limit the comparability of our results with previous investigations that have include less severe AN-cases or patients highly motivated for treatment. Another strength of this study is the combined use of a gold-standard clinical interview and self-report instruments to evaluate the treatment outcomes.



Several limitations must be noted. First, this was an observational study longitudinally following an AN-cohort not including a control group. Thus, the study did not allow a comparison between the effectiveness of our treatment with other treatment approaches. Second, so far, we did not sufficiently collect long-term follow-up data, which means that the effectiveness of the present treatment approach cannot be evaluated with regard to the probability of relapse and long-term functioning. Third, a significant proportion of patients did not complete self-report instruments and the clinical interview at discharge (19.5–29.8% depending on the instrument and based on the number of patients who provided data at baseline), which was due to early discharge or study drop-out during inpatient treatment. This may also reflect the general difficulty in engaging this patient group into treatment and scientific studies. Forth, due to the low number of adolescents with binge-purging subtype of AN, we were not able to evaluate whether the effectiveness of our treatment differs with regard to the AN-subtype. Fifth, the generalizability of the results is limited by the inclusion of female patients only and the high percentage of included patients from families with high educational background.





5. Conclusions


To conclude, our findings are almost comparable to other studies having proven the effectiveness of a multimodal, disorder-specific, and age-adapted inpatient treatment approach for adolescents affected by AN with respect to change in BMI and eating disorder pathology e.g., [14,34,41,44]. However, as there is a lack in consensus how to define “favorable” or “unfavorable” treatment outcomes in previous studies, we recommend the general use of the newly (2013) defined DSM-5 remission criteria to improve comparability of outcomes across studies in future. The present study provides useful insights into some factors relevant for success of inpatient treatment in adolescents, for example that the use of antipsychotic medication may facilitate BMI gain, which may encourage further studies. More research is needed to identify moderating and mediating factors of the treatment course and factors that can predict relapse and long-term treatment success also including relevant psychological constructs such as temperament and personality, body image, family dynamics, and details on the use of psychotropic medication. This will help clarifying the question of which patients may face a more severe and enduring course of the illness despite getting similar treatments, and who can be helped best using which approach.








Supplementary Materials


The following are available online at https://www.mdpi.com/article/10.3390/jcm10143190/s1. Table S1: Description of the treatment phases of the Viennese Treatment-Concept for Adolescents Suffering from Anorexia Nervosa (ViTAA), Table S2: Bivariate correlations between eating disorder outcome instruments (total scores) at admission and discharge, Table S3 Results of univariate linear regression analyses predicting change in BMI, Table S4: Results of univariate linear regression analyses predicting duration of inpatient stay, Figure S1: Bivariate correlations between EDE, EDE-Q and EDI-2 total and subscores at admission.





Author Contributions


Conceptualization, A.K. and G.W.; methodology, A.K., G.W., J.P. and D.M.; formal analysis, M.Z.; investigation, D.M., J.P., S.T., T.W., K.S., M.M., G.S., C.L. and J.S.; resources, A.K. and G.W.; data curation, D.M. and M.Z.; writing—original draft preparation, D.M.; writing—review and editing, M.Z., A.K. and G.W.; visualization, M.Z. and D.M.; supervision, A.K. and G.W.; project administration, D.M., J.P., S.T., T.W., K.S., M.M., G.S., C.L. and J.S. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Institutional Review Board Statement


The study was conducted according to the guidelines of the Declaration of Helsinki, and approved by the Ethics Committee of the Medical University of Vienna (#493/07(9.10.2007)).




Informed Consent Statement


Informed consent was obtained from all subjects involved in the study (including patients and legal representatives).




Data Availability Statement


The data that support the findings of this study are available on request from the corresponding author.




Acknowledgments


We want to thank Anouk Malcher, Doris Schilcher, Regina Meran, and Barbara Holzer for their support with data requisition and data entry as well as all patients and their caregivers who participated in this study.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Treasure, J.; Duarte, T.A.; Schmidt, U. Eating Disorders. Lancet 2020, 395, 899–911. [Google Scholar] [CrossRef]

	



Treasure, J.; Zipfel, S.; Micali, N.; Wade, T.; Stice, E.; Claudino, A.; Schmidt, U.; Frank, G.K.; Bulik, C.M.; Wentz, E. Anorexia Nervosa. Nat. Rev. Dis. Primers 2015, 1, 15074. [Google Scholar] [CrossRef]

	



Herpertz-Dahlmann, B.; Dahmen, B. Children in Need—Diagnostics, Epidemiology, Treatment and Outcome of Early Onset Anorexia Nervosa. Nutrients 2019, 11, 1932. [Google Scholar] [CrossRef]

	



Brockmeyer, T.; Friederich, H.-C.; Schmidt, U. Advances in the Treatment of Anorexia Nervosa: A Review of Established and Emerging Interventions. Psychol. Med. 2018, 48, 1228–1256. [Google Scholar] [CrossRef]

	



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]

	



Fichter, M.M.; Quadflieg, N. Mortality in Eating Disorders—Results of a Large Prospective Clinical Longitudinal Study. Int. J. Eat. Disord. 2016, 49, 391–401. [Google Scholar] [CrossRef]

	



Smink, F.R.E.; van Hoeken, D.; Hoek, H.W. Epidemiology of Eating Disorders: Incidence, Prevalence and Mortality Rates. Curr. Psychiatry Rep. 2012, 14, 406–414. [Google Scholar] [CrossRef]

	



Ágh, T.; Kovács, G.; Supina, D.; Pawaskar, M.; Herman, B.K.; Vokó, Z.; Sheehan, D.V. A Systematic Review of the Health-Related Quality of Life and Economic Burdens of Anorexia Nervosa, Bulimia Nervosa, and Binge Eating Disorder. Eat. Weight Disord. 2016, 21, 353–364. [Google Scholar] [CrossRef] [PubMed]

	



Crow, S.J.; Nyman, J.A. The Cost-Effectiveness of Anorexia Nervosa Treatment. Int. J. Eat. Disord. 2004, 35, 155–160. [Google Scholar] [CrossRef] [PubMed]

	



Murray, S.B.; Quintana, D.S.; Loeb, K.L.; Griffiths, S.; Le Grange, D. Treatment Outcomes for Anorexia Nervosa: A Systematic Review and Meta-Analysis of Randomized Controlled Trials. Psychol. Med. 2019, 49, 535–544. [Google Scholar] [CrossRef] [PubMed]

	



van Hoeken, D.; Hoek, H.W. Review of the Burden of Eating Disorders: Mortality, Disability, Costs, Quality of Life, and Family Burden. Curr. Opin. Psychiatry 2020, 33, 521–527. [Google Scholar] [CrossRef]

	



Schmidt, U.; Adan, R.; Böhm, I.; Campbell, I.C.; Dingemans, A.; Ehrlich, S.; Elzakkers, I.; Favaro, A.; Giel, K.; Harrison, A.; et al. Eating Disorders: The Big Issue. Lancet Psychiatry 2016, 3, 313–315. [Google Scholar] [CrossRef]

	



Madden, S. Systematic Review of Evidence for Different Treatment Settings in Anorexia Nervosa. World J. Psychiatry 2015, 5, 147. [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]

	



Martínez-González, L.; Fernández-Villa, T.; Molina, A.J.; Delgado-Rodríguez, M.; Martín, V. Incidence of Anorexia Nervosa in Women: A Systematic Review and Meta-Analysis. Int. J. Environ. Res. Public. Health 2020, 17, 3824. [Google Scholar] [CrossRef]

	



Steinhausen, H.-C.; Jensen, C.M. Time Trends in Lifetime Incidence Rates of First-Time Diagnosed Anorexia Nervosa and Bulimia Nervosa across 16 Years in a Danish Nationwide Psychiatric Registry Study. Int. J. Eat. Disord. 2015, 48, 845–850. [Google Scholar] [CrossRef]

	



Halmi, K.A. Anorexia Nervosa: An Increasing Problem in Children and Adolescents. Dialogues Clin. Neurosci. 2009, 11, 4. [Google Scholar] [CrossRef]

	



Favaro, A.; Caregaro, L.; Tenconi, E.; Bosello, R.; Santonastaso, P. Time Trends in Age at Onset of Anorexia Nervosa and Bulimia Nervosa. J. Clin. Psychiatry 2009, 70, 1715–1721. [Google Scholar] [CrossRef]

	



Treasure, J.; Oyeleye, O.; Bonin, E.-M.; Zipfel, S.; Fernandez-Aranda, F. Optimising Care Pathways for Adult Anorexia Nervosa. What Is the Evidence to Guide the Provision of High-Quality, Cost-Effective Services? Eur. Eat. Disord. Rev. 2021, 29, 306–315. [Google Scholar] [CrossRef] [PubMed]

	



Jansingh, A.; Danner, U.N.; Hoek, H.W.; van Elburg, A.A. Developments in the Psychological Treatment of Anorexia Nervosa and Their Implications for Daily Practice. Curr. Opin. Psychiatry 2020, 33, 534–541. [Google Scholar] [CrossRef] [PubMed]

	



van den Berg, E.; Houtzager, L.; de Vos, J.; Daemen, I.; Katsaragaki, G.; Karyotaki, E.; Cuijpers, P.; Dekker, J. Meta-Analysis on the Efficacy of Psychological Treatments for Anorexia Nervosa. Eur. Eat. Disord. Rev. 2019, 27, 331–351. [Google Scholar] [CrossRef] [PubMed]

	



Berends, T.; Boonstra, N.; van Elburg, A. Relapse in Anorexia Nervosa: A Systematic Review and Meta-Analysis. Curr. Opin. Psychiatry 2018, 31, 445–455. [Google Scholar] [CrossRef]

	



Zeeck, A. Psychotherapeutic Treatment for Anorexia Nervosa: A Systematic Review and Network Meta-Analysis. Front. Psychiatry 2018, 9, 158. [Google Scholar] [CrossRef]

	



Steinhausen, H.-C. The Outcome of Anorexia Nervosa in the 20th Century. Am. J. Psychiatry 2002, 159, 1284–1293. [Google Scholar] [CrossRef] [PubMed]

	



National Institute for Health and Care Excellence. Eating Disorders: Recognition and Treatment; NICE: London, UK, 2017; ISBN 978-1-4731-2508-7. [Google Scholar]

	



Herpertz, S.; Fichter, M.; Herpertz-Dahlmann, B.; Hilbert, A.; Tuschen-Caffier, B.; Vocks, S.; Zeeck, A. Joint German Guideline “Diagnosis and Treatment of Eating Disorders”. 2020. Available online: https://www.awmf.org/fileadmin/user_upload/Leitlinien/051_D-Ges_Psychosom_Med_u_aerztliche_Psychotherapie/051-026e_S3_eating-disorders-diagnosis-treatment_2020-07.pdf (accessed on 24 May 2021).

	



Herpertz-Dahlmann, B.; Salbach-Andrae, H. Overview of Treatment Modalities in Adolescent Anorexia Nervosa. Child. Adolesc. Psychiatr. Clin. N. Am. 2009, 18, 131–145. [Google Scholar] [CrossRef] [PubMed]

	



Föcker, M.; Heidemann-Eggert, E.; Antony, G.; Becker, K.; Egberts, K.; Ehrlich, S.; Fleischhaker, C.; Hahn, F.; Jaite, C.; Kaess, M.; et al. Die Versorgung von Kindern und Jugendlichen mit Anorexia nervosa in deutschen Kliniken. Z. Kinder-Und Jugendpsychiatrie Psychother. 2017, 45, 381–390. [Google Scholar] [CrossRef] [PubMed]

	



Madden, S.; Miskovic-Wheatley, J.; Wallis, A.; Kohn, M.; Lock, J.; Le Grange, D.; Jo, B.; Clarke, S.; Rhodes, P.; Hay, P.; et al. A Randomized Controlled Trial of In-Patient Treatment for Anorexia Nervosa in Medically Unstable Adolescents. Psychol. Med. 2015, 45, 415–427. [Google Scholar] [CrossRef]

	



Gowers, S.; Clark, A.; Roberts, C.; Byford, S.; Barrett, B.; Griffiths, A.; Edwards, V.; Bryan, C.; Smethurst, N.; Rowlands, L.; et al. A Randomised Controlled Multicentre Trial of Treatments for Adolescent Anorexia Nervosa Including Assessment of Cost-Effectiveness and Patient Acceptability—the TOuCAN Trial. Health Technol. Assess. 2010, 14, 15. [Google Scholar] [CrossRef]

	



Goddard, E.; Hibbs, R.; Raenker, S.; Salerno, L.; Arcelus, J.; Boughton, N.; Connan, F.; Goss, K.; Laszlo, B.; Morgan, J.; et al. A Multi-Centre Cohort Study of Short Term Outcomes of Hospital Treatment for Anorexia Nervosa in the UK. BMC Psychiatry 2013, 13, 287. [Google Scholar] [CrossRef] [PubMed]

	



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]

	



Lascar, R.; Letranchant, A.; Hirot, F.; Godart, N. Quels facteurs expliquent la durée d’hospitalisation pour anorexie mentale: Revue systématique de la littérature. L’Encéphale 2021, S0013700621000361. [Google Scholar] [CrossRef]

	



Kästner, D.; Löwe, B.; Weigel, A.; Osen, B.; Voderholzer, U.; Gumz, A. Factors Influencing the Length of Hospital Stay of Patients with Anorexia Nervosa—Results of a Prospective Multi-Center Study. BMC Health Serv. Res. 2018, 18, 22. [Google Scholar] [CrossRef]

	



Li, A.; Cunich, M.; Miskovic-Wheatley, J.; Maloney, D.; Madden, S.; Wallis, A.; Maguire, S. Factors Related to Length of Stay, Referral on Discharge and Hospital Readmission for Children and Adolescents with Anorexia Nervosa. Int. J. Eat. Disord. 2020, 54, 409–421. [Google Scholar] [CrossRef]

	



Kan, C.; Hawkings, Y.; Cribben, H.; Treasure, J. Length of Stay for Anorexia Nervosa: Systematic Review and Meta-analysis. Eur. Eat. Disord. Rev. 2021, 29, 371–392. [Google Scholar] [CrossRef]

	



Meule, A.; Schrambke, D.; Furst Loredo, A.; Schlegl, S.; Naab, S.; Voderholzer, U. Inpatient Treatment of Anorexia Nervosa in Adolescents: A 1-year Follow-up Study. Eur. Eat. Disord. Rev. 2020, 29, 165–177. [Google Scholar] [CrossRef] [PubMed]

	



Peckmezian, T.; Paxton, S.J. A Systematic Review of Outcomes Following Residential Treatment for Eating Disorders. Eur. Eat. Disord. Rev. 2020, 28, 246–259. [Google Scholar] [CrossRef]

	



Halvorsen, I.; Reas, D.L.; Nilsen, J.-V.; Rø, Ø. Naturalistic Outcome of Family-Based Inpatient Treatment for Adolescents with Anorexia Nervosa. Eur. Eat. Disord. Rev. 2018, 26, 141–145. [Google Scholar] [CrossRef]

	



Schlegl, S.; Diedrich, A.; Neumayr, C.; Fumi, M.; Naab, S.; Voderholzer, U. Inpatient Treatment for Adolescents with Anorexia Nervosa: Clinical Significance and Predictors of Treatment Outcome: Inpatient Treatment for Adolescents with AN. Eur. Eat. Disord. Rev. 2016, 24, 214–222. [Google Scholar] [CrossRef] [PubMed]

	



Dalle Grave, R.; Calugi, S.; El Ghoch, M.; Conti, M.; Fairburn, C.G. Inpatient Cognitive Behavior Therapy for Adolescents with Anorexia Nervosa: Immediate and Longer-Term Effects. Front. Psychiatry 2014, 5, 14. [Google Scholar] [CrossRef] [PubMed]

	



Calugi, S.; Dalle Grave, R. Body Image Concern and Treatment Outcomes in Adolescents with Anorexia Nervosa. Int. J. Eat. Disord. 2019, 52, 582–585. [Google Scholar] [CrossRef]

	



Fennig, S.; Brunstein Klomek, A.; Shahar, B.; Sarel-Michnik, Z.; Hadas, A. Inpatient Treatment Has No Impact on the Core Thoughts and Perceptions in Adolescents with Anorexia Nervosa: Core Thoughts in Anorexia. Early Interv. Psychiatry 2017, 11, 200–207. [Google Scholar] [CrossRef]

	



Hetman, I.; Brunstein Klomek, A.; Goldzweig, G.; Hadas, A.; Horwitz, M.; Fennig, S. Percentage from Target Weight (PFTW) Predicts Re-Hospitalization in Adolescent Anorexia Nervosa. Isr. J. Psychiatry Relat. Sci. 2017, 54, 28–34. [Google Scholar] [PubMed]

	



Vall, E.; Wade, T.D. Predictors and Moderators of Outcomes and Readmission for Adolescent Inpatients with Anorexia Nervosa: A Pilot Study. Clin. Psychol. 2017, 21, 143–152. [Google Scholar] [CrossRef]

	



Collin, P.; Power, K.; Karatzias, T.; Grierson, D.; Yellowlees, A. The Effectiveness of, and Predictors of Response to, Inpatient Treatment of Anorexia Nervosa. Eur. Eat. Disord. Rev. 2010, 18, 464–474. [Google Scholar] [CrossRef] [PubMed]

	



Lock, J.; le GRANGE, D.; Forsberg, S.; Hewell, K. Is Family Therapy Useful for Treating Children With Anorexia Nervosa? Results of a Case Series. J. Am. Acad. Child. Adolesc. Psychiatry 2006, 45, 1323–1328. [Google Scholar] [CrossRef]

	



Couturier, J.; Lock, J. What Is Remission in Adolescent Anorexia Nervosa? A Review of Various Conceptualizations and Quantitative Analysis. Int. J. Eat. Disord. 2006, 39, 175–183. [Google Scholar] [CrossRef]

	



Wolk, S.L.; Loeb, K.L.; Walsh, B.T. Assessment of Patients with Anorexia Nervosa: Interview versus Self-Report. Int. J. Eat. Disord. 2005, 37, 92–99. [Google Scholar] [CrossRef]

	



Passi, V.A.; Bryson, S.W.; Lock, J. Assessment of Eating Disorders in Adolescents with Anorexia Nervosa: Self-Report Questionnaire versus Interview. Int. J. Eat. Disord. 2003, 33, 45–54. [Google Scholar] [CrossRef]

	



Fairburn, C.G.; Beglin, S.J. Assessment of Eating Disorders: Interview or Self-Report Questionnaire? Int. J. Eat. Disord. 1994, 16, 363–370. [Google Scholar]

	



Binford, R.B.; Le Grange, D.; Jellar, C.C. Eating Disorders Examination versus Eating Disorders Examination-Questionnaire in Adolescents with Full and Partial-Syndrome Bulimia Nervosa and Anorexia Nervosa. Int. J. Eat. Disord. 2005, 37, 44–49. [Google Scholar] [CrossRef]

	



Isserlin, L.; Spettigue, W.; Norris, M.; Couturier, J. Outcomes of Inpatient Psychological Treatments for Children and Adolescents with Eating Disorders at Time of Discharge: A Systematic Review. J. Eat. Disord. 2020, 8, 32. [Google Scholar] [CrossRef] [PubMed]

	



Hamadi, L.; Holliday, J. Moderators and Mediators of Outcome in Treatments for Anorexia Nervosa and Bulimia Nervosa in Adolescents: A Systematic Review of Randomized Controlled Trials. Int. J. Eat. Disord. 2020, 53, 3–19. [Google Scholar] [CrossRef] [PubMed]

	



Le Grange, D.; Huryk, K.M.; Murray, S.B.; Hughes, E.K.; Sawyer, S.M.; Loeb, K.L. Variability in Remission in Family Therapy for Anorexia Nervosa. Int. J. Eat. Disord. 2019, 52, 996–1003. [Google Scholar] [CrossRef]

	



Richmond, T.K.; Woolverton, G.A.; Mammel, K.; Ornstein, R.M.; Spalding, A.; Woods, E.R.; Forman, S.F. How Do You Define Recovery? A Qualitative Study of Patients with Eating Disorders, Their Parents, and Clinicians. Int. J. Eat. Disord. 2020, 53, 1209–1218. [Google Scholar] [CrossRef] [PubMed]

	



American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders: DSM-5, 5th ed.; American Psychiatric Association: Washington, DC, USA, 2013; ISBN 978-0-89042-554-1. [Google Scholar]

	



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]

	



Jaite, C.; Bühren, K.; Dahmen, B.; Dempfle, A.; Becker, K.; Correll, C.U.; Egberts, K.M.; Ehrlich, S.; Fleischhaker, C.; von Gontard, A.; et al. Clinical Characteristics of Inpatients with Childhood vs. Adolescent Anorexia Nervosa. Nutrients 2019, 11, 2593. [Google Scholar] [CrossRef] [PubMed]

	



Grave, R.D.; Sartirana, M.; Calugi, S. Enhanced Cognitive Behavioral Therapy for Adolescents with Anorexia Nervosa: Outcomes and Predictors of Change in a Real-World Setting. Int. J. Eat. Disord. 2019, 52, 1042–1046. [Google Scholar] [CrossRef]

	



Errichiello, L.; Iodice, D.; Bruzzese, D.; Gherghi, M.; Senatore, I. Prognostic Factors and Outcome in Anorexia Nervosa: A Follow-up Study. Eat. Weight Disord. 2016, 21, 73–82. [Google Scholar] [CrossRef]

	



Roux, H.; Ali, A.; Lambert, S.; Radon, L.; Huas, C.; Curt, F.; Berthoz, S.; Godart, N.; the EVHAN Group. Predictive Factors of Dropout from Inpatient Treatment for Anorexia Nervosa. BMC Psychiatry 2016, 16, 339. [Google Scholar] [CrossRef]

	



Glasofer, D.R.; Muratore, A.F.; Attia, E.; Wu, P.; Wang, Y.; Minkoff, H.; Rufin, T.; Walsh, B.T.; Steinglass, J.E. Predictors of Illness Course and Health Maintenance Following Inpatient Treatment among Patients with Anorexia Nervosa. J. Eat. Disord. 2020, 8, 69. [Google Scholar] [CrossRef]

	



Vall, E.; Wade, T.D. Predictors of Treatment Outcome in Individuals with Eating Disorders: A Systematic Review and Meta-Analysis. Int. J. Eat. Disord. 2015, 48, 946–971. [Google Scholar] [CrossRef] [PubMed]

	



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]

	



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: Early Response to Inpatient Treatment. Eur. Eat. Disord. Rev. 2016, 24, 417–424. [Google Scholar] [CrossRef] [PubMed]

	



Carter, J.C.; Mercer-Lynn, K.B.; Norwood, S.J.; Bewell-Weiss, C.V.; Crosby, R.D.; Woodside, D.B.; Olmsted, M.P. A Prospective Study of Predictors of Relapse in Anorexia Nervosa: Implications for Relapse Prevention. Psychiatry Res. 2012, 200, 518–523. [Google Scholar] [CrossRef] [PubMed]

	



Andrés-Pepiñá, S.; Plana, M.T.; Flamarique, I.; Romero, S.; Borràs, R.; Julià, L.; Gárriz, M.; Castro-Fornieles, J. Long-Term Outcome and Psychiatric Comorbidity of Adolescent-Onset Anorexia Nervosa. Clin. Child. Psychol. Psychiatry 2020, 25, 33–44. [Google Scholar] [CrossRef]

	



Abd Elbaky, G.B.; Hay, P.J.; le Grange, D.; Lacey, H.; Crosby, R.D.; Touyz, S. Pre-Treatment Predictors of Attrition in a Randomised Controlled Trial of Psychological Therapy for Severe and Enduring Anorexia Nervosa. BMC Psychiatry 2014, 14, 69. [Google Scholar] [CrossRef] [PubMed]

	



Kahn, M.; Brunstein-Klomek, A.; Hadas, A.; Snir, A.; Fennig, S. Early Changes in Depression Predict Outcomes of Inpatient Adolescent Anorexia Nervosa. Eat. Weight Disord. 2020, 25, 777–785. [Google Scholar] [CrossRef]

	



Zerwas, S.; Lund, B.C.; Von Holle, A.; Thornton, L.M.; Berrettini, W.H.; Brandt, H.; Crawford, S.; Fichter, M.M.; Halmi, K.A.; Johnson, C.; et al. Factors Associated with Recovery from Anorexia Nervosa. J. Psychiatr. Res. 2013, 47, 972–979. [Google Scholar] [CrossRef]

	



Le Grange, D.; Fitzsimmons-Craft, E.E.; Crosby, R.D.; Hay, P.; Lacey, H.; Bamford, B.; Stiles-Shields, C.; Touyz, S. Predictors and Moderators of Outcome for Severe and Enduring Anorexia Nervosa. Behav. Res. Ther. 2014, 56, 91–98. [Google Scholar] [CrossRef]

	



Calugi, S.; El Ghoch, M.; Conti, M.; Dalle Grave, R. Depression and Treatment Outcome in Anorexia Nervosa. Psychiatry Res. 2014, 218, 195–200. [Google Scholar] [CrossRef]

	



Jordan, J.; McIntosh, V.V.W.; Carter, F.A.; Joyce, P.R.; Frampton, C.M.A.; Luty, S.E.; McKenzie, J.M.; Bulik, C.M. Clinical Characteristics Associated with Premature Termination from Outpatient Psychotherapy for Anorexia Nervosa. Eur. Eat. Disord. Rev. 2014, 22, 278–284. [Google Scholar] [CrossRef]

	



Hubert, T.; Pioggiosi, P.; Huas, C.; Wallier, J.; Maria, A.-S.; Apfel, A.; Curt, F.; Falissard, B.; Godart, N. Drop-out from Adolescent and Young Adult Inpatient Treatment for Anorexia Nervosa. Psychiatry Res. 2013, 209, 632–637. [Google Scholar] [CrossRef]

	



Himmerich, H.; Kan, C.; Au, K.; Treasure, J. Pharmacological Treatment of Eating Disorders, Comorbid Mental Health Problems, Malnutrition and Physical Health Consequences. Pharmacol. Ther. 2021, 217, 107667. [Google Scholar] [CrossRef] [PubMed]

	



Aigner, M.; Treasure, J.; Kaye, W.; Kasper, S.; WFSBP Task Force on Eating Disorders. World Federation of Societies of Biological Psychiatry (WFSBP) Guidelines for the Pharmacological Treatment of Eating Disorders. World J. Biol. Psychiatry 2011, 12, 400–443. [Google Scholar] [CrossRef] [PubMed]

	



McElroy, S.L.; Guerdjikova, A.I.; Mori, N.; Keck, P.E. Psychopharmacologic Treatment of Eating Disorders: Emerging Findings. Curr. Psychiatry Rep. 2015, 17, 35. [Google Scholar] [CrossRef] [PubMed]

	



Attia, E.; Steinglass, J.E.; Walsh, B.T.; Wang, Y.; Wu, P.; Schreyer, C.; Wildes, J.; Yilmaz, Z.; Guarda, A.S.; Kaplan, A.S.; et al. Olanzapine Versus Placebo in Adult Outpatients with Anorexia Nervosa: A Randomized Clinical Trial. Am. J. Psychiatry 2019, 176, 449–456. [Google Scholar] [CrossRef]

	



Bissada, H.; Tasca, G.A.; Barber, A.M.; Bradwejn, J. Olanzapine in the Treatment of Low Body Weight and Obsessive Thinking in Women with Anorexia Nervosa: A Randomized, Double-Blind, Placebo-Controlled Trial. Am. J. Psychiatry 2008, 165, 1281–1288. [Google Scholar] [CrossRef] [PubMed]

	



Bulik, C.M.; Berkman, N.D.; Brownley, K.A.; Sedway, J.A.; Lohr, K.N. Anorexia Nervosa Treatment: A Systematic Review of Randomized Controlled Trials. Int. J. Eat. Disord. 2007, 40, 310–320. [Google Scholar] [CrossRef]

	



Malina, A.; Gaskill, J.; McConaha, C.; Frank, G.K.; LaVia, M.; Scholar, L.; Kaye, W.H. Olanzapine Treatment of Anorexia Nervosa: A Retrospective Study. Int. J. Eat. Disord. 2003, 33, 234–237. [Google Scholar] [CrossRef]

	



Mondraty, N.; Birmingham, C.L.; Touyz, S.; Sundakov, V.; Chapman, L.; Beumont, P. Randomized Controlled Trial of Olanzapine in the Treatment of Cognitions in Anorexia Nervosa. Australas. Psychiatry 2005, 13, 72–75. [Google Scholar] [CrossRef]

	



Attia, E.; Haiman, C.; Walsh, B.T.; Flater, S.R. Does Fluoxetine Augment the Inpatient Treatment of Anorexia Nervosa? Am. J. Psychiatry 1998, 155, 548–551. [Google Scholar] [CrossRef] [PubMed]

	



Muratore, A.F.; Attia, E. Current Therapeutic Approaches to Anorexia Nervosa: State of the Art. Clin. Ther. 2021, 43, 85–94. [Google Scholar] [CrossRef] [PubMed]

	



Dold, M.; Aigner, M.; Klabunde, M.; Treasure, J.; Kasper, S. Second-Generation Antipsychotic Drugs in Anorexia Nervosa: A Meta-Analysis of Randomized Controlled Trials. Psychother. Psychosom. 2015, 84, 110–116. [Google Scholar] [CrossRef]

	



Kafantaris, V.; Leigh, E.; Hertz, S.; Berest, A.; Schebendach, J.; Sterling, W.M.; Saito, E.; Sunday, S.; Higdon, C.; Golden, N.H.; et al. A Placebo-Controlled Pilot Study of Adjunctive Olanzapine for Adolescents with Anorexia Nervosa. J. Child. Adolesc. Psychopharmacol. 2011, 21, 207–212. [Google Scholar] [CrossRef] [PubMed]

	



Dilling, H.; World Health Organization. Internationale Klassifikation Psychischer Störungen: ICD-10 Kapitel V (F); Klinisch-Diagnostische Leitlinien, 6th ed.; Huber: Bern, Switzerland, 2008; ISBN 978-3-456-84558-6. [Google Scholar]

	



Hilbert, A.; Tuschen-Caffier, B.; Ohms, M. Eating Disorder Examination: Deutschsprachige Version des strukturierten Essstörungsinterviews. Diagnostica 2004, 50, 98–106. [Google Scholar] [CrossRef]

	



Hilbert, A.; Tuschen-Caffier, B.; Karwautz, A.; Niederhofer, H.; Munsch, S. Eating Disorder Examination-Questionnaire. Diagnostica 2007, 53, 144–154. [Google Scholar] [CrossRef]

	



Rathner, G.; Waldherr, K. Eating Disorder Inventory-2: A German Language Validation with Norms for Female and Male Adolescents. Z. Für Klin. Psychol. Psychitrie Psychother. 1997, 45, 157–182. [Google Scholar]

	



Philipp, J.; Franta, C.; Zeiler, M.; Truttmann, S.; Wittek, T.; Imgart, H.; Zanko, A.; Auer-Welsbach, E.; Mairhofer, D.; Mitterer, M.; et al. Does a Skills Intervention for Parents Have a Positive Impact on Adolescents’ Anorexia Nervosa Outcome? Answers from a Quasi-Randomised Feasibility Trial of SUCCEAT. Int. J. Environ. Res. Public Health 2021, 18, 4656. [Google Scholar] [CrossRef]

	



Cohen, J. Statistical Power Analysis for the Behavioral Sciences, 2nd ed.; L. Erlbaum Associates: Hillsdale, NJ, USA, 1988; ISBN 978-0-8058-0283-2. [Google Scholar]

	



Hosmer, D.W.; Lemeshow, S. Applied Logistic Regression, 2nd ed.; Wiley: New York, NY, USA, 2000. [Google Scholar]

	



Graell, M.; Andrés, P.; Sepúlveda, A.R.; Moreno, A.; Villaseñor, Á.; Faya, M.; Martínez-Cantarero, C.; Gómez-Martínez, S.; Marcos, A.; Morandé, G.; et al. The Adolescent Onset Anorexia Nervosa Study (ANABEL): Design and Baseline Results. Int. J. Methods Psychiatr. Res. 2018, 27. [Google Scholar] [CrossRef]

	



Morgan, H.G.; Russell, G.F.M. Value of Family Background and Clinical Features as Predictors of Long-Term Outcome in Anorexia Nervosa: Four-Year Follow-up Study of 41 Patients. Psychol. Med. 1975, 5, 355–371. [Google Scholar] [CrossRef]

	



Jacobson, N.S.; Truax, P. Clinical Significance: A Statistical Approach to Denning Meaningful Change in Psychotherapy Research. J. Consult. Clin. Psychol. 1991, 59, 12–19. [Google Scholar] [CrossRef] [PubMed]








[image: Jcm 10 03190 g001 550] 





Figure 1. Participants’ flow. 
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Table 1. Sample description of female anorexia nervosa patients at admission (N = 126).
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	Mean
	SD
	Range [Min, Max]





	Age at admission
	14.83
	1.56
	11–17



	Age of eating disorder onset
	13.83
	1.71
	8–17



	Mean duration of illness (in months)
	13.48
	10.42
	1–48



	BMI at admission
	14.40
	1.32
	10.50–17.42



	Weight (kg) at admission
	38.54
	4.64
	24.20–50.00



	Height (m) at admission
	1.63
	0.07
	1.41–1.77



	Lowest weight since age of 12(kg)
	36.83
	4.48
	24.00–46.70



	Highest weight since age of 12 (kg)
	50.79
	8.59
	28.15–76.00



	Weight suppression (kg) 1
	13.75
	6.42
	1.40–34.00



	Age of mother
	45.23
	5.05
	32–55



	Age of father
	48.75
	6.09
	36–67



	
	N
	%
	



	Anorexia Nervosa subtype
	
	
	



	 Restrictive
	111
	88.1%
	



	 Binge/Purging
	15
	11.9%
	



	Anorexia Nervosa severity according to DSM-5 2
	
	
	



	 Mild
	23
	18.3%
	



	 Moderate
	30
	23.8%
	



	 Severe
	33
	26.2%
	



	 Extreme
	40
	31.7%
	



	Psychiatric comorbidities (N, %Yes)
	
	
	



	 Any
	81
	64.3%
	



	 Obsessive-Compulsive Disorder
	18
	14.3%
	



	 Depressive Disorder
	49
	38.9%
	



	 Anxiety Disorder
	9
	7.1%
	



	 Personality Disorder
	5
	4.0%
	



	 Organic Brain Syndrome
	16
	12.7%
	



	 Other
	27
	21.4%
	



	Medication use (N, %Yes)
	
	
	



	 Antidepressant medication
	55
	43.7%
	



	 Antipsychotics medication
	79
	62.7%
	



	 Anxiolytic medication
	25
	19.8%
	



	 Nutritional Supplements
	126
	100%
	



	Referral to clinic
	
	
	



	 In-House outpatient clinic
	57
	45.2%
	



	 Private practice of CAP or psychotherapist
	18
	14.3%
	



	 Private practice of pediatrician
	8
	6.3%
	



	 General practitioner
	7
	5.6%
	



	 Other CAP clinic
	5
	4.0%
	



	 Psychosomatic clinic
	11
	8.7%
	



	 Pediatric clinic
	8
	6.3%
	



	 Other outpatient center
	12
	9.5%
	



	Nationality
	
	
	



	 Austria
	120
	95.2%
	



	 Other
	6
	4.8%
	



	School type
	
	
	



	 Grammar school
	91
	72.2%
	



	 Vocational school (with A-level)
	16
	12.7%
	



	 Vocational training school
	4
	3.2%
	



	 Secondary modern school
	13
	10.4%
	



	 Other school
	2
	1.6%
	



	Family status (living with…)
	
	
	



	 both biological parents
	82
	65.1%
	



	 single parent
	43
	34.7%
	



	 no biological parent
	1
	0.8%
	



	Highest education mother/father
	
	
	



	 University degree
	44/51
	37.0%/43.6%
	



	 A level degree
	24/18
	20.2%/15.4%
	



	 Below A-level degree
	51/48
	42.9%/41.0%
	



	 Missing
	7/9
	
	



	Marital status mother/father
	
	
	



	 Married/in partnership
	92/95
	74.2%/78.5%
	



	 Single
	2/1
	1.6%/0.8%
	



	 Divorced/widowed
	30/25
	24.2%/20.6%
	



	 Missing
	2/5
	
	



	Number of siblings
	
	
	



	 0
	15
	14.3%
	



	 1
	48
	45.7%
	



	 2
	27
	25.7%
	



	 ≥3
	15
	14.3%
	



	 Missing
	21
	data 1
	







1 Difference between maximum and minimum weight since age of 12; 2 DSM-5 severity definition based on BMI (percentiles) cut-off; Abbreviations: BMI Body-mass index, CAP Child and Adolescent Psychiatry.
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Table 2. Differences in BMI and eating disorder pathology between admission and discharge including effect sizes.
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Outcome Variable

	
Admission

	
Discharge

	
Test Statistic

	
Effect Size




	
Mean

	
SD

	
Mean

	
SD

	
t (df)

	
p

	
Cohen’s d

	
95% CI






	
BMI

	
14.40

	
1.32

	
17.01

	
1.29

	
20.269 (125)

	
<0.001

	
2.01

	
[1.67; 2.34]




	
BMI Percentile

	
1.47

	
3.41

	
12.77

	
11.97

	
11.812 (125)

	
<0.001

	
1.07

	
[0.84; 1.29]




	
EDE Total score

	
3.13

	
1.55

	
2.04

	
1.30

	
8.557 (95)

	
<0.001

	
0.75

	
[0.55; 0.94]




	
EDE Restraint a

	
3.14

	
1.87

	
1.42

	
1.21

	
9.642 (95)

	
<0.001

	
1.06

	
[0.79; 1.33]




	
EDE Eating concern a

	
2.62

	
1.60

	
1.48

	
1.25

	
7.677 (93)

	
<0.001

	
0.78

	
[0.55; 1.01]




	
EDE Weight concern a

	
3.18

	
1.84

	
2.31

	
1.68

	
4.884 (95)

	
<0.001

	
0.49

	
[0.28; 0.70]




	
EDE Shape concern a

	
3.55

	
1.63

	
2.98

	
1.71

	
3.940 (95)

	
<0.001

	
0.35

	
[0.17; 0.52]




	
EDE-Q Total score

	
2.88

	
1.63

	
1.83

	
1.39

	
6.861 (66)

	
<0.001

	
0.69

	
[0.47; 0.91]




	
EDE-Q Restraint a

	
2.93

	
2.04

	
1.25

	
1.30

	
7.526 (65)

	
<0.001

	
0.94

	
[0.65; 1.24]




	
EDE-Q Eating concern a

	
2.26

	
1.53

	
1.30

	
1.22

	
6.711 (66)

	
<0.001

	
0.68

	
[0.46; 0.90]




	
EDE-Q Weight concern a

	
2.88

	
1.66

	
2.07

	
1.67

	
4.618 (65)

	
<0.001

	
0.49

	
[0.27; 0.71]




	
EDE-Q Shape concern a

	
3.48

	
1.85

	
2.71

	
1.82

	
3.996 (66)

	
<0.001

	
0.42

	
[0.20; 0.64]




	
EDI-2 Global score

	
68.73

	
36.90

	
54.22

	
37.18

	
3.962 (66)

	
<0.001

	
0.39

	
[0.19; 0.59]




	
EDI-2 Drive for thinness b

	
8.55

	
7.20

	
6.07

	
7.13

	
3.210 (66)

	
0.002

	
0.35

	
[0.13; 0.57]




	
EDI-2 Bulimia b

	
1.18

	
2.70

	
0.59

	
2.10

	
2.012 (65)

	
0.048

	
0.24

	
[0.00; 0.48]




	
EDI-2 Body dissatisfaction b

	
11.48

	
7.86

	
10.45

	
8.65

	
1.085 (66)

	
0.282

	
0.12

	
[−0.10; 0.35]




	
EDI-2 Ineffectiveness b

	
6.97

	
6.12

	
5.90

	
6.29

	
1.842 (66)

	
0.070

	
0.17

	
[−0.01; 0.36]




	
EDI-2 Perfectionism b

	
6.18

	
4.27

	
6.04

	
4.53

	
0.330 (66)

	
0.742

	
0.03

	
[−0.15; 0.21]




	
EDI-2 Interpersonal distrust b

	
4.72

	
4.49

	
3.39

	
3.81

	
3.856 (66)

	
<0.001

	
0.31

	
[0.15; 0.48]




	
EDI-2 Interoceptive awareness b

	
6.78

	
5.85

	
4.32

	
4.91

	
4.008 (66)

	
<0.001

	
0.45

	
[0.22; 0.69]




	
EDI-2 Maturity fears b

	
7.42

	
5.22

	
5.85

	
4.94

	
2.541 (66)

	
0.013

	
0.31

	
[0.06; 0.55]




	
EDI-2 Asceticism b

	
5.57

	
4.53

	
4.57

	
4.83

	
2.041 (66)

	
0.045

	
0.21

	
[0.00; 0.42]




	
EDI-2 Impulse regulation b

	
3.71

	
4.54

	
2.21

	
3.57

	
3.217 (66)

	
0.002

	
0.36

	
[0.13; 0.59]




	
EDI-2 Social insecurity b

	
6.20

	
4.36

	
4.80

	
4.27

	
3.553 (66)

	
0.001

	
0.32

	
[0.14; 0.51]








a tested on a Bonferroni-corrected significance level of α = 0.0125; b tested on a Bonferroni-corrected significance level of α = 0.0045; Abbreviations: BMI Body Mass Index, EDE Eating Disorder Examination Interview, EDE-Q Eating Disorder Examination Questionnaire, EDI-2 Eating Disorder Inventory-2.
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Table 3. Differences between remission groups regarding demographic and clinical characteristics.
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No Remission

(N = 45)

a

	
Partial Remission

(N = 32)

b

	
Full Remission

(N = 24)

c

	
Test Statistic

	
Post-Hoc Analyses




	

	
Mean (SD)

	
Mean (SD)

	
Mean (SD)

	
F(df), p

	






	
Age at admission

	
15.62 (1.32)

	
14.23 (1.43)

	
14.57 (1.88)

	
8.900 (2,96), <0.001

	
a > b,c




	
BMI at admission

	
14.19 (1.11)

	
14.71 (1.53)

	
14.19 (1.44)

	
1.654 (2,96), 0.197

	




	
BMI percentile at admission

	
0.44 (1.27)

	
2.24 (2.97)

	
1.68 (4.20)

	
4.249 (2,96), 0.017

	
a < b




	
EDE total at admission

	
3.47 (1.58)

	
3.39 (1.31)

	
2.16 (1.44)

	
6.652 (2,93), 0.002

	
c < a,b




	
EDE-Q total at admission

	
3.39 (1.45)

	
2.94 (1.48)

	
2.01 (1.40)

	
5.874 (2,78), 0.004

	
c < a




	
EDI-2 total at admission

	
76.68 (36.75)

	
71.51 (36.19)

	
52.68 (30.76)

	
3.206 (2,81), 0.046

	
c < a




	
Age of eating disorder onset

	
14.62 (1.27)

	
13.29 (1.74)

	
13.52 (2.02)

	
7.284 (2,96), 0.001

	
a > b,c




	
Duration of illness

	
13.56 (9.75)

	
12.05 (10.71)

	
14.37 (10.29)

	
0.375 (2,96), 0.688

	




	
Duration of inpatient stay

	
66.53 (35.48)

	
81.60 (29.39)

	
66.35 (30.53)

	
2.243 (2,95), 0.112

	




	
Weight suppression

	
14.30 (6.22)

	
12.98 (4.91)

	
14.50 (9.04)

	
0.459 (2,95), 0.633

	




	

	
%

	
%

	
%

	
Chi2 (df), p

	




	
Any psychiatric comorbidity

	
62.2%

	
74.2%

	
52.2%

	
2.838(2), 0.242

	




	
Antidepressant medication

	
42.2%

	
61.3%

	
26.1%

	
6.792(2), 0.034

	
b > c




	
Antipsychotic medication

	
62.2%

	
71.0%

	
52.2%

	
1.998(2), 368

	




	
Anxiolytic medication

	
17.8%

	
29.0%

	
17.4%

	
1.653(2), 0.438

	




	
Single parent families

	
42.2%

	
29.0%

	
21.7%

	
3.249(2), 0.197

	








Abbreviations: BMI Body Mass Index, EDE Eating Disorder Examination Interview, EDE-Q Eating Disorder Examination Questionnaire, EDI-2 Eating Disorder Inventory-2. Group specifications: a = refers to no remission group; b = refers to partial remission group and c = refers to full remission group.
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Table 4. Results of multivariate linear regression analyses predicting change in BMI and duration of inpatient stay.
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Predictor

	
b(SE)

	
Beta

	
t

	
p




	
Outcome: Change in BMI (R2 = 0.58; adjusted R2 = 0.56) 3






	
Constant

	
7.449 (1.11)

	

	
6.704

	
<0.001




	
Sociodemographic predictors

	

	

	

	




	
Family status 2

	
0.452 (0.18)

	
0.148

	
2.460

	
0.015




	
Clinical predictors

	

	

	

	




	
BMI at admission

	
−0.504 (0.07)

	
−0.460

	
−7.506

	
<0.001




	
Duration of inpatient stay

	
0.020 (<0.01)

	
−0.459

	
7.005

	
<0.001




	
Psychopharmacological predictors

	

	

	

	




	
Antipsychotic medication 1

	
0.439 (0.19)

	
0.146

	
2.288

	
0.024




	
Anxiolytic medication 1

	
−0.111 (0.24)

	
−0.030

	
−0.459

	
0.647




	
Outcome: Duration of inpatient stay (R2 = 0.26; adjusted R2 = 0.22) 3,4




	
Constant

	
149.358 (31.06)

	

	
4.809

	
<0.001




	
Clinical predictors

	

	

	

	




	
BMI at admission

	
−7.250 (2.15)

	
−0.307

	
−3.374

	
0.001




	
EDE total at admission

	
5.440 (1.90)

	
0.259

	
2.858

	
0.005




	
Psychopharmacological predictors

	

	

	

	




	
Antidepressant medication 1

	
10.660 (5.91)

	
0.169

	
1.803

	
0.074




	
Antipsychotic medication 1

	
5.219 (6.11)

	
0.080

	
0.854

	
0.395




	
Anxiolytic medication 1

	
18.204 (7.14)

	
0.233

	
2.549

	
0.012








1 coded as follows: 0 = no, 1 = yes; 2 coded as follows: 1 = single parent families, 2 = living with both biological parents; 3 predictors with p < 0.10 in univariate analyses considered as predictors for multivariate analyses; 4 only cases with regular discharge and duration of inpatient stay < 300 considered for this analysis (N = 105); Abbreviations: BMI Body-Mass-Index; EDE-I Eating Disorder Examination Interview; Note: Only predictors with p < 0.10 in the univariate analyses were considered for these multivariate regression analyses.
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