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Abstract: Individuals with eating disorders often face difficulty accessing sufficiently intensive,
recovery-focused treatment. Residential treatment may fill a gap in the spectrum of care, offering 24-h
support in a more home-like environment than a hospital and using a holistic approach including
individual and group psychological therapy, meal support, and lived experience staff. As residential
treatment has not previously been examined in Australia, the current study aimed to document the
development, treatment components, and structure of this first Australian residential service for
eating disorders and provide a pilot of its treatment outcomes. Preliminary outcomes are included
from a sample of 19 individuals from the first six months of admissions, including eating disorder
symptoms, eating disorder-related impairment, anxiety, and depression. Significant pre- to post-
treatment improvement was found in total eating disorder psychopathology, dietary restraint, eating
concerns, body mass index, eating disorder-related impairment, and depression, but not from pre-
treatment to a six-month follow-up. Pilot outcomes were positive at end-of-treatment but require
further clinical evaluation to examine follow-up effects. Clinical insights are discussed from the
establishment of this new treatment service, including recommendations for clinicians involved in
the current roll-out of residential programs across Australia.
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1. Introduction

Eating disorders are a prevalent illness for which existing treatment options have
shown limited effectiveness. Eating disorders—including anorexia nervosa (AN), bulimia
nervosa (BN), and binge eating disorder (BED)—are characterised by disturbances in
eating or eating-related behaviour (e.g., dietary restriction, bingeing, purging), leading
to impaired physical health and/or psychosocial functioning [1]. Eating disorders have
a 3-month prevalence rate of 17% in Australia [2] and global lifetime prevalence rates of
2-8% for formally diagnosed eating disorders or 14-19% for broader disordered eating
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symptoms [3]. They are associated with damaging physical effects on the body [4], reduced
quality of life [2], and a mortality risk twice as high as that of the general population [5].
Economic costs of eating disorders are similar in Australia to other Western countries,
including a recent report estimating annual economic and social costs at AUD 66.9 billion
for Australia in 2023 (including health system costs and lost productivity and wellbeing) [6],
compared to USD 64.7 billion for 2018-2019 in the United States [7]. Although multiple
evidence-based treatments have been developed, even for first-line treatments such as
enhanced cognitive behavioural therapy (CBT-E) [8], remission rates remain at 30-40% at
follow-up [9].

While treatment most commonly involves regular outpatient consultation with a psy-
chologist and/or dietitian, this may not suit all individuals. Acute medical complications,
suicidality, and ambivalence about recovery can at times necessitate higher levels of care
such as partial hospitalisation programs (PHPs), intensive outpatient programs (I0Ps),
or inpatient hospitalisation. Although PHP and IOP offer advantages over typical outpa-
tient treatment due to their more intensive, multidisciplinary approach, they may not suit
individuals with significant medical instability, suicidality, or strong ambivalence about
recovery, due to the necessity of returning home at night and on weekends [10,11]. In con-
trast, inpatient hospitalisation enables 24-h supervision and medical interventions [12] but
has a limited capacity to focus on psychological recovery and can be experienced as overly
restrictive by patients [13]. Thus, individuals with eating disorders may experience a gap in
the spectrum of care when accessing traditional inpatient and outpatient treatment settings.

Residential treatment for eating disorders was developed in the United States to ad-
dress this need for intensive, multidisciplinary support that focuses on building autonomy
and both physical and psychological recovery. In residential treatment, individuals reside
24 h per day for several weeks to months in a home-like environment, with multidisci-
plinary staff such as psychologists, psychiatrists, dietitians, and nurses. Residential services
were popularised through the Monte Nido centres founded by Carolyn Costin, an eating
disorder therapist and lived experience practitioner. Monte Nido programs involve regular
meal support, low-intensity medical monitoring, and individual and group psychotherapy
using traditional evidence-based approaches such as CBT as well as holistic therapies
such as yoga [14]. Key to their residential treatment model is also the opportunity for
independent skill development and hands-on experience in areas such as cooking meals
and portioning meals, eating out, and attending social outings [14]. Two peer-reviewed
studies have demonstrated efficacy of the Monte Nido programs, one including a 10-year
follow-up [14,15]. An additional recent systematic review of 19 studies highlighted that
residential treatment for eating disorders was associated with reduced eating disorder
symptoms, depression, and anxiety, and improved body mass index (BMI) (for under-
weight patients) [16], with 17 of the studies conducted on services in the United States and
the remaining 2 studies based in Italy.

Despite their popularity in the United States, residential programs until recently
were not available in countries like Australia, which has seen increasing demand for such
services and recently allocated government funding for residential programs nation-wide.
However, limited information is available to clinicians about the specific treatment models
and components for residential treatment, and how to integrate outcome evaluation into
clinical practice. Moreover, the previous literature has highlighted the need for studies that
include follow-up data and examine cognitive symptoms of eating disorders (e.g., weight
and shape concerns) rather than weight and frequency of eating disorder behaviours [16].

The primary aim of this paper was to provide a comprehensive summary of the
treatment model from Wandi Nerida, the first residential program for eating disorders in
Australia, in order to assist other clinicians establishing similar services. Our secondary aim
was to conduct a pilot study of the effectiveness of this residential service in reducing eating
disorder symptoms and secondary outcomes at discharge and a six-month follow-up, using
a small sample of participants from the early period of the service.
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2. Materials and Methods
2.1. Overview of Treatment Model

Wandi Nerida is a 13-bed residential treatment centre for eating disorders located on
the Sunshine Coast of Queensland, Australia. It is owned and operated by the Butterfly
Foundation, a national charity for eating disorders and body image concerns. Wandi Nerida
opened in July 2021 as part of a national strategy to fill the gap between inpatient and
outpatient care for eating disorders, and was funded through joint philanthropic donations
and federal funding.

Wandi Nerida operates under the B-FREEDT Model of Care© (created by the Butterfly
Foundation and derived from Carolyn Costin’s treatment philosophy [17]. The B-FREEDT
model is a transdiagnostic treatment approach, recognising eating disorders’ many shared
clinical features, epidemiology, and maintaining factors [8,18]. B-FREEDT is also under-
pinned by general principles from the Royal Australian and New Zealand College of
Psychiatrists’ clinical guidelines for best practice care of eating disorders, including person-
centred informed decision-making, involvement of loved ones, recovery-oriented practice,
least restrictive care, multidisciplinary and stepped care approach, and cultural competence
for clients from diverse backgrounds [19]. The purpose-built facility was designed to
provide a home-like environment to support recovery during treatment and after returning
home, including a kitchen in which clients can gradually learn to cook and portion their
own meals. As in the Monte Nido programs [14,15], and in line with growing support for
utilising lived experience perspectives in eating disorder recovery [20], lived experience is
integrated as a key feature of the service through use of recovered staff who can provide
hope and model normal eating and body size.

Wandi Nerida uses a multidisciplinary treatment approach consisting of several hours
each weekday of individual and group therapy, psychoeducational groups, and comple-
mentary interventions such as yoga, nature-based therapy, drama, and art therapy, as
well as reflection time, journaling, and supervised meals. Families are included in the
program through individual therapy, a weekly skill-based group, and a monthly “family
and friends” day.

The duration of treatment depends on the needs of the participant, with a minimum
commitment of 60 days. Based on consultation with existing residential treatment providers,
this was considered the minimum duration required to see clinically meaningful change
within a phased residential program. All individuals are expected to require a step-down
in care to day programs or regular outpatient therapy upon discharge, and discharge
processes involve assisting individuals with planning for such continuity of care. After
being referred by their general practitioner or psychiatrist, treatment aims to support clients
to progress through four phases with increasing autonomy. For a more detailed summary
of the treatment components and phases, and examples of client-therapist dialogue, see
the Supplementary Materials.

2.2. Participants

The current pilot study uses data from the first six months of admissions to Wandi
Nerida, collected between July and December 2021. Only the first six months of data were
used due to service disruptions and changes during this period; as such, the initial period
of data collection was separated from a longer-term evaluation in order to provide pilot
outcomes and guide the remainder of service delivery. This larger-scale evaluation will
include a control group in the form of a partial hospitalisation program. As a pilot study, the
current study did not include a control group and the findings are considered preliminary.

In the first six months from Wandi Nerida’s opening, there were 32 admissions to
the service, of which 2 were the individuals’ second admission and were excluded from
the current analyses. Of the 30 unique admissions, 19 (63%) individuals participated in
this study. This rate of participation is considered at least partly due to challenges of
establishing the research evaluation and service disruptions (outlined in the discussion),
which affected staff’s ability to consistently administer survey materials.
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Eligibility criteria for the service included being 16 years or older, a primary diagnosis
of an eating disorder, BMI of >13.5, absence of any significant self-harm or suicidal ideation,
being willing and able to consent to treatment, independent management of mobility, no
active substance dependence, manageable dietary restrictions, and medical stability (e.g.,
normal ECG and electrolytes). The service also required that residential treatment be the
most appropriate approach for the individual at that point in time; for example, this was
based on previous unsuccessful treatment attempts and environmental stressors that make
treatment at home prohibitive. Beyond these criteria, there were no additional inclusion
or exclusion criteria to participate in the pilot study, other than being willing and able
to consent.

The sample of participants ranged in age from 18 to 40 years (M = 26.8 years, SD = 6.19)
and all but one participant identified as female (94.7%). Illness duration ranged from 1 to
26 years (M = 10.91 years, SD = 6.91). The mean age of eating disorder onset was 17.0 years
(SD =6.76).

Most participants were born in Australia (94.4%) and had received tertiary education
of a university degree or short diploma (79%). Prior to their admission, half of participants
were engaged in full-time or part-time work and the remaining half were students or
unemployed. Participants reported a median of five prior hospitalisations for an eating
disorder. The most common eating disorder diagnosis was the AN restrictive subtype
(15/19, 78.9%), followed by atypical AN (2/19, 10.5%), AN binge/purge subtype (1/19,
5.3%), and BN (1/19, 5.3%).

2.3. Procedure

The larger evaluation of the service was pre-registered on the Australian and New Zealand
Clinical Trials Registry in November 2021, registration number ACTRN12621001651875. Indi-
viduals were invited to participate in this study by clinical staff upon admission to Wandi
Nerida. If agreeing to participate, participants completed the measures using online surveys
on Qualtrics. Service staff provided participants access to the surveys on admission and at
discharge, and participants were emailed the follow-up survey six months post-discharge.
All participants had capacity to provide consent and were informed that their decision to
participate or not participate in this study would not affect their treatment. Ethics approval
for this study was granted by the human research ethics committee at Western Sydney
University (approval numbers H14478, H14742). All participants were given a description
of what this study would involve and provided informed consent to participate in this
study and have their data used for research purposes.

2.4. Measures

Participants answered demographic questions upon admission. The eating disorder
diagnosis and body mass index (BMI) were extracted from the medical file after being
assessed by mental health clinicians working at the service facility as part of their standard
admission and discharge procedures. BMI was self-reported, where known, at follow-
up. BMI was considered a clinical outcome considering that the majority of participants
presented with an AN subtype. All other outcome variables were measured using self-
report instruments that were administered at pre-treatment, post-treatment, and the six-
month follow-up. Eating disorder symptoms were measured using the Eating Disorder
Examination Questionnaire v.6 (EDE-Q) [8,21]. This 28-item self-report measure provides a
global index of eating disorder psychopathology as well as subscales for dietary restraint,
eating concerns, weight concerns, and shape concerns (each ranging from 0 to 6). The EDE-
Q has been found to have good validity and internal consistency in Australian community
samples [22,23], and a global score cut-off of 2.8 has been found to screen for eating
disorders [24]. It had good to excellent internal consistency at each timepoint in the current
study, Cronbach’s o« = 0.815-0.943.
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Eating disorder-related impairment was measured using the Clinical Impairment
Assessment (CIA) [25], a 16-item measure of the extent to which eating disorder symp-
toms interfere with important areas of life. Scores range from 0 to 48, with higher scores
representing greater functional impairment due to eating disorder symptoms. The CIA
has shown good psychometric properties in individuals with eating disorders [26], with
research suggesting a clinical cut-off score of 16 [27]. In the current sample, the scale
showed excellent internal consistency at all timepoints, Cronbach’s « = 0.912-0.967.

Anxiety symptoms were measured using the Generalised Anxiety Disorder Screener
(GAD-7) [28], on which scores range from 0 to 21 and higher scores represent more severe
anxiety. A systematic review indicated that this scale possesses good psychometric proper-
ties and supported a clinical cut-off value of 8 [29]. The GAD-7 showed good to excellent
internal consistency at each timepoint in the current study, Cronbach’s o = 0.853-0.963.

The Patient Health Questionnaire-9 (PHQ-9) [30] was used to measure depressive
symptoms. Scores range from 0 to 27 and a higher score indicates more severe depressive
symptoms. The PHQ-9 has been validated in community and clinical samples [31], and
has a clinical cut-off score of 10 [32]. The scale showed good internal consistency at each
timepoint in the current study, Cronbach’s « = 0.833-0.897.

2.5. Statistical Analyses

Shapiro-Wilk tests confirmed that data were normally distributed. Partially over-
lapping t-tests were used to assess differences in the outcome variables from pre- to
post-treatment and pre-treatment to the six-month follow-up. Partially overlapping ¢-tests
are able to utilise combinations of paired and independent observations, maximising how
much data can be used in paired designs in which some participants are missing obser-
vations on one timepoint. This analysis, using the R package Partiallyoverlapping, has
been shown to be robust to Type I errors and more powerful than standard tests in such
scenarios [33,34]. Effect sizes were calculated as Cohen’s d for paired samples [35]. The
Benjamini—-Hochberg procedure was used to control the false discovery rate.

3. Results

The duration of treatment during the pilot stage of the program ranged from 15 to
248 days, with a mean admission length of 103 days (SD = 56.64). Seventeen participants
were discharged after completing all phases of the program and two participants were
discharged early; of these, one discharged early against medical advice (without transfer
to a more intensive treatment setting) and one discharged early for personal reasons. An
additional two participants had temporary transfers to a hospital for medical interventions
during their stay, but then returned to complete treatment at Wandi Nerida. Descriptive
statistics are presented in Table 1, with mean scores for global eating psychopathology
over time also presented in Figure 1. BMI was not self-reported by any participants at
follow-up, likely due to this model of care incorporating blind weighing, which may have
been continued by step-down care providers after discharge.

At post-treatment, the mean score for global eating disorder psychopathology fell
below the clinical cut-off of 2.8 for a probable eating disorder. However, mean scores
for eating disorder-related impairment, anxiety, and depression remained above clinical
cut-offs at both post-treatment and follow-up.

Results of the partially overlapping samples’ {-tests are reported in Table 2. From
pre- to post-treatment, there was statistically significant improvement in global eating
disorder symptoms, restraint, eating concerns, BMI, eating disorder-related impairment,
and depression, with large effect sizes. Improvements from pre- to post-treatment in weight
concerns and anxiety were no longer statistically significant after the Benjamini-Hochberg
correction, but had medium effect sizes. There were no statistically significant differences
between scores on any of the outcome variables between pre-treatment and the six-month
follow-up.
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Table 1. Descriptive Statistics.

Mean (SD)
Variable
Pre-Treatment  Post-Treatment  6-Month Follow-Up
n 15 11 13
Global eating pathology 3.91(1.43) 2.23 (1.26) 3.62 (1.38)
Dietary restraint 3.67 (1.25) 0.98 (0.91) 3.54 (1.75)
Eating concerns 3.20 (1.49) 1.65 (1.39) 3.02 (1.65)
Shape concerns 4.59 (1.70) 3.56 (1.55) 4.00 (1.38)
Weight concerns 4.17 (1.92) 2.71(1.62) 3.91 (1.40)
BMI 19.07 (4.14) 21.78 (4.43) -
Eating disorder-related impairment 36.40 (9.50) 21.73 (10.86) 28.31 (13.69)
Anxiety 14.33 (4.72) 9.18 (6.05) 11.00 (6.77)
Depression 16.53 (6.40) 9.73 (5.75) 14.38 (7.07)
Note. BMI = body mass index, SD = standard deviation.
Table 2. Differences in Outcome Variables Across Timepoints.
Outcome Variable n 1y df t y 95% CI d
Global Eating Pathology
T1-T2 15 11 14.31 3.59 0.012* [0.68, 2.69] 1.02
T1-T3 15 13 13.86 0.69 0.610 [—0.62,1.21] 0.28
Restraint
T1-T2 15 11 14.31 6.79 <0.001 *** [1.83,3.53] 1.73
T1-T3 15 13 13.86 0.28 0.786 [—0.87,1.12] 0.37
Eating concerns
T1-T2 15 11 14.31 3.44 0.013* [0.58, 2.51] 1.28
T1-T3 15 13 13.86 0.40 0.740 [—0.81,1.18] 0.22
Weight concerns
T1-T2 15 11 14.31 222 0.091 [0.06, 2.87] 0.50
T1-T3 15 13 13.86 0.57 0.651 [—0.73, 1.26] 0.27
Shape concerns
T1-T2 15 11 14.31 1.67 0.181 [—0.29, 2.36] 0.64
T1-T3 15 13 13.86 1.17 0.368 [—0.49, 1.67] 0.14
BMI
T1-T2 19 11 18 —8.57 <0.001 *** [—3.37, —2.04] —-1.93
Eating disorder-related impairment
T1-T2 15 11 14.31 4.39 0.003 ** [7.52,21.83] 1.21
T1-T3 15 13 13.86 2.07 0.108 [—0.29,16.47] 0.66
Anxiety
T1-T2 15 11 14.31 2.51 0.060 [0.75,9.55] 0.68
T1-T3 15 13 13.86 1.69 0.181 [—0.89, 7.56] 0.35
Depression
T1-T2 15 11 14.31 2.96 0.029 * [1.89,11.72] 0.84
T1-T3 15 13 13.86 1.03 0.420 [—2.34, 6.63] 0.14

Note. T1 = pre-treatment, T2 = post-treatment, T3 = six-month follow-up. BMI = body mass index; CI = confidence
interval; d = Cohen’s d effect size (0.2 = small, 0.5 = medium, >0.8 = large); df = degrees of freedom; n;,
ny = sample size at first and second timepoint in paired comparison; t = partially overlapping samples’ t-test
statistic; p = Bonferroni-adjusted p-value. * p < 0.05. ** p < 0.01. *** p < 0.001.
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Figure 1. Mean global eating psychopathology over time (error bars represent standard deviation).

4. Discussion

This paper has documented the service model of the first Australian residential treat-
ment for eating disorders and outcomes from a pilot study of its effectiveness. These
preliminary findings from the first six months of admissions to Wandi Nerida show promis-
ing results at discharge from this new residential program for eating disorders, but changes
were not sustained at follow-up. There was improvement from pre- to post-treatment in
total self-reported eating disorder symptoms as well as some eating disorder symptom sub-
scales (dietary restraint, eating concerns), weight, and secondary outcomes of depression
and eating disorder-related impairment.

These findings align with previous research on the benefits of residential treatment for
eating disorders [16]. Moreover, in contrast to previous studies that have focused on be-
havioural outcomes, our findings indicate that residential treatment may also have benefits
for cognitive eating disorder symptoms (e.g., eating concerns) and eating disorder-related
impairment. The lack of significant improvement in shape concerns, weight concerns,
and anxiety highlights challenges for targeting affective components of eating disorders.
Moreover, the lack of significant results at follow-up indicates the challenges in maintain-
ing treatment gains, as symptoms on average appeared to worsen after discharge and
approached baseline levels. This may be reflective of a lack of appropriate step-down
care options after discharge from this residential service, with further research needed to
determine whether sufficient access to a hospital day program or other step-down services
helps to maintain treatment gains. As pilot study data, all of these preliminary findings
should be interpreted with caution.

4.1. Strengths and Limitations

This has been the first study of residential treatment outcomes for eating disorders
in Australia, adding to a limited global evidence base. By providing a comprehensive
description of the service model, we hope to assist clinicians involved in establishing similar
programs as part of their planned roll-out across Australia and other countries.

However, Wandi Nerida experienced many challenges in the first six months of open-
ing that also affected the collection of pilot data. There were changes to organisational
and staffing structures, including increasing the number of therapy sessions with a regis-
tered psychologist (from once to twice per week) and added multidisciplinary support at
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mealtimes, with these changes occurring four months after the service was opened. It is
unclear whether these changes will enable further improvements in clinical outcomes in
the planned larger clinical evaluation being conducted after this pilot study. As residential
eating disorder treatment is a highly specialised area, recruitment of staff experienced in
eating disorders and/or residential care was challenging, and a significant amount of staff
time was required for regular training, supervision, and support in the early months of
service delivery. Staffing levels were also affected by the COVID-19 pandemic, including
border closures and isolation requirements. These disruptions contributed to difficulties
establishing consistent data collection processes and may have affected reported clinical
outcomes. A recent systematic review of 53 studies indicated that the COVID-19 pandemic
was associated with increased symptom severity for individuals with eating disorders,
which they attributed to factors including loss of routine, media influences, and social isola-
tion [36]. Although many of these factors are likely to have been mitigated during treatment
due to its live-in setting and structured treatment program, they may have contributed
to more severe baseline psychopathology and difficulties maintaining treatment gains at
follow-up. Ongoing data collection for the service is currently underway and will provide a
comprehensive evaluation of the effectiveness of the service after its initial opening period,
including use of a larger sample size to improve statistical power, comparison to a control
group, and qualitative assessment of treatment experiences.

4.2. Implications

Based on our experiences establishing and evaluating this residential service, we make
several recommendations for others hoping to implement similar programs. Firstly, we
recommend the use of a dedicated staff member to manage data collection, as an early
trial of individual clinicians collecting participant data showed poor fidelity. However,
clinical staff should be well informed of research efforts in order to support participant
recruitment and respond to any clinical issues that arise in the completion of measures.
We recommend that data being collected for broader research questions, beyond service-
specific quality assurance, be driven and overseen by an independent evaluation team who
communicate regularly with key stakeholders. In addition, we suggest the benefits of using
dedicated devices for administering online survey instruments, as opposed to allowing
participants to complete measures on their personal devices. This is because, for clinical
reasons, residential settings often only allow individuals restricted access to their personal
devices. In this study, use of personal devices for research purposes was observed to result
in distraction and distress in some participants. We hope that these recommendations, and
the outcomes from further clinical evaluations of this service, will help other providers not
only to establish similar residential programs but to also integrate high-quality outcome
evaluation to drive service improvement and broader research.

5. Conclusions

The current study has presented the service model and pilot study outcomes from
the first residential treatment program for eating disorders for Australia. Preliminary
data showed improvement in eating disorder psychopathology, eating disorder-related
impairment, and depression from pre-treatment to discharge, although these treatment
gains were not maintained at a six-month follow-up. These outcomes are largely consistent
with findings of eating disorder outcomes from evaluations of residential services globally
and highlight additional potential treatment benefits for depression, anxiety, and func-
tioning. We have provided recommendations for others involved in the planned roll-out
of residential services and directions for future research, including a larger-scale clinical
evaluation of this service that is currently underway.

Supplementary Materials: The following supporting information can be downloaded at: https:
/ /www.mdpi.com/article/10.3390 /adolescents4030023 /s1. References [37-44] are cited in the sup-
plementary materials.
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