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Abstract
Objective: The objective of this study was to review the current eating disorders outcome literature after residential or partial hospital-
ization programme (PHP) treatment.
Method: Articles were identified through a systematic search of PubMed and PsycINFO.
Results: Twenty-two PHP and six residential treatment studies reported response at discharge and tended to find improvement. Fewer
studies (nine PHP and three residential) reported outcome at some interval after discharge from treatment. These tended to find
sustained improvement. A substantial proportion of patients were lost to follow-up, particularly for residential treatment. Only two
follow-up studies used controlled trials; both showed efficacy for PHP compared with inpatient treatment with regard to maintaining
symptom remission.
Conclusions: Improvement at discharge may not predict long-term outcome. Long-term follow-up studies were confounded by high
dropout rates. While higher levels of care may be essential for reversing malnutrition, there remains a lack of controlled trials showing
long-term efficacy, particularly for residential treatment settings. Copyright © 2016 John Wiley & Sons, Ltd and Eating Disorders
Association.
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Eating disorders (ED) such as anorexia nervosa (AN), bulimia
nervosa (BN) and eating disorder not otherwise specified
(EDNOS) continue to rank amongst the most complex and per-
nicious of all psychiatric illnesses, posing significant challenges
for both the patient and their family or caregivers. ED often ex-
hibit poor treatment outcomes (Steinhausen, 2009), high rates
of relapse (Grilo et al., 2012), high rates of treatment dropout
(Dejong, Broadbent, & Schmidt, 2012) and elevated rates of
comorbid medical complexities (Berkman, Lohr, & Bulik, 2007).

Clinical practice has witnessed a shift towards a more individ-
ualized management of ED via stepped levels of clinical care
(Wilson, Vitousek, & Loeb, 2000). Recently, suggestions have
been made for ED treatment dosage to be determined by illness
severity (Maguire et al., 2008). A multitude of treatment plat-
forms may best meet the needs of differing degrees of illness.
While offering the minimal level of clinical care required for
recovery, this also reduces the cost of treatment (Kaye, Enright,
& Lesser, 1998; Wiseman, Sunday, Klapper, Harris, & Halmi,
2001). A patient’s transition through levels of care is typically
determined by factors such as symptom severity, medical status,
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motivational status, treatment history and financial influences
(Kaplan, Olmsted, Carter, & Woodside, 2001). Movement through
levels of caremay be bidirectional, depending on the patient’s needs.
The currently established continuum of clinical care for those with
ED includes outpatient, intensive outpatient, partial hospitalization
programme (PHP), residential and inpatient treatment settings
(Murray et al., 2015), with PHP and residential settings having re-
cently emerged as viable clinical options to bridge the gap between
inpatient and traditional outpatient services.

Residential treatment programmes house patients living full
time in non-hospital-based treatment settings, where they
typically receive meal support, multidisciplinary treatment and
individual and group therapy, with treatment dose averaging
approximately 83 days (Frisch, Franko, & Herzog, 2006). This
treatment differs from inpatient treatment, which could imply
admission into a medical unit at a hospital or into a psychiatric
hospital. Alternately, PHP settings are characterized by patients
spending 6–10 hours a day, between 3 and 7 days a week, in an
outpatient programme where they receive daily meals, snacks
and group therapy, as well as regular individual therapy and
263s Association.
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dietetic and medication management (Abbate-Daga et al.,
2009).

Partial hospitalization programme and residential prog-
rammes have recently become more prevalent (Twohig, Bluett,
Torgesen, Lensegrav-Benson, & Quakenbush-Roberts, 2014).
However, despite the increased presence of these facilities in
our clinical landscape, little is known about their long-term
effectiveness. To date, only two reviews have been published,
and both have limitations. One review (Zipfel et al., 2001) was
published in 2001 and reported on 39 published studies explor-
ing outcomes of PHPs. Whereas this review demonstrates
preliminary support for the treatment of ED in PHP settings,
it also illustrates the absence of a large body of empirical
evidence. A more recent review of adult PHP treatment notes
that upon discharge from the programmes, adults with ED
experienced an increase in body mass index (BMI), a reduction
in psychological symptoms and an increase in self-esteem (Hep-
burn & Wilson, 2014). However, this review includes adult stud-
ies only and reports outcomes at time of discharge only, without
follow-up assessments at some point in time after discharge.
Thus, the purpose of the present paper is to provide an up-to-
date review of the efficacy of both residential and PHP
treatment settings in the treatment of a range of ED with both
adolescent and adult presentations, integrating follow-up data
wherever possible.
Figure 1. PRISMA flowchart illustrating the identification and screening of relevant
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Methods

Search, study selection and inclusion criteria

A systematic review was conducted in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines (Moher, Liberati, Tetzlaff, Altman, & The
PRISMA Group, 2009). The electronic databases PubMed and
PsycINFO were searched to identify studies examining the outcome
of PHP and residential treatment programmes for adolescents and
adults with ED that were published subsequent to the most recent
comprehensive review in 2001 (Zipfel et al., 2001). The date of
our last literature search was 1 July 2015. Both databases were
searched by typing the following combinations of words into the
search bar: ‘anorexia’ or ‘bulimia’ or ‘eating disorder’ with ‘day hos-
pital’, ‘day treatment’, ‘partial hospitalization’ or ‘residential’. Studies
were screened first by title, second by abstract and third according to
content. Screening was performed according to the inclusion criteria
outlined in Table SIV in the Supporting Information. As most stud-
ies in the review were completed before the publication of the fifth
edition of the Diagnostic and Statistical Manual of Mental Disorders,
we included studies that utilized the Diagnostic and Statistical Man-
ual of Mental Disorders, fourth edition, text revision. Notwithstand-
ing the difficulties brought about by the widely varying measures of
outcome between studies, 22 PHP studies and 7 residential studies
were determined to be eligible for this review (Figure 1). Zeeck
studies
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et al. published two studies with the same patient sample (Zeeck,
Weber, Sandholz, Joos, & Hartmann, 2011; Zeeck et al., 2009).
We therefore include the 2011 study in the review, although we also
collected details from the 2009 paper. When necessary, the study au-
thors were contacted to obtain additional information that was not
provided in the published article (Lowe, Davis, Annuziato, & Lucks,
2003). Where indicated, we report summary data in terms of differ-
ences in means at intake, discharge and follow-up. However, it is
important to note that because of the self-report nature of many
measures of ED pathology and the inherent biases within studies
(Murray, Loeb, & Le Grange, 2014), selective reporting bias could
not be entirely excluded.

Data collected from all 29 studies are presented in Tables 1–3.
The ages, weights or BMIs, questionnaire scores and binging
and purging frequencies are presented as means, with standard
deviations (when provided) in parentheses. Significance levels
are indicated by symbols, described in each table.

Assessment of quality and risk of bias

We assessed the risk of bias within individual studies and
performed a quality appraisal by using the Effective Public Health
Practice Project (EPHPP) quality assessment tool, which uses
seven categories to evaluate study quality (National Collaborating
Centre for Methods and Tools, 2008) (see Table SV in the
Supporting Information). These seven scales include selection
bias, study design, confounders, blinding, data collection
methods, withdrawal and dropouts, intervention integrity and
analyses. Based on the scores, each study receives a ‘global rating’.
The scales ‘confounders’ and ‘intervention integrity’ were omit-
ted, as they were difficult to assess for all of the studies reviewed
and would not add substantial data. For ‘analyses’, studies were
given a rating of ‘moderate’ if appropriate statistical analyses were
performed. They were rated ‘strong’ if they included intention to
treat analyses. Lastly, for each study that included follow-up data,
we gave two global ratings—one for the discharge data and one
for the follow-up data. Two authors (K. F. and A. L. R.) indepen-
dently rated each study in order to improve the quality of our
assessment.

Results

Analysis of study quality assessment

The results of the quality assessment conducted by the EPHPP
tool are presented in Table SV in the Supporting Information.
Both authors (K. F. and A. L. R.) agreed on the majority of scales.
Disagreements were discussed, and revisions were made accord-
ingly. The global ratings for discharge studies/data were mostly
‘moderate’ with the exception of three studies, which were rated
globally as ‘weak’. In terms of follow-up studies/data, half received
a global score of ‘moderate’, while the other half received a global
score of ‘weak’.

Programme characteristics

Partial hospitalization programmes

Although PHPs share the goals of normalization of weight,
normalization of eating behaviour and identification and resolu-
tion of ED behaviours, PHP protocols vary widely amongst
Eur. Eat. Disorders Rev. 24 (2016) 263–276 © 2016 John Wiley & Sons, Ltd and Eating Disorder
different treatment centres and include distinct and diverse ther-
apeutic approaches (Willinge, Thornton, Olmsted, & Touyz,
2012). Of the PHP studies we reviewed, two (Goddard et al.,
2013; Herpertz-Dahlmann et al., 2014) were multicentre studies
and did not provide information regarding their clinical content.
The remaining PHP studies did report details regarding their
respective treatment modalities (Abbate-Daga et al., 2015; Crino
& Djokvucic, 2010; Dancyger et al., 2003; Exterkate, Vriesendorp,
& de Jong, 2009; Fittig, Jacobi, Backmund, Gerlinghoff, &
Wittchen, 2008; Girz, LaFrance Robinson, Foroughe, Jasper, &
Boachie, 2013; Goldstein et al., 2011; Henderson et al., 2014;
Hoste, 2015; Jones, Bamford, Ford, & Schreiber-Kounine, 2007;
Kong, 2005; Manara, Manara, & Todisco, 2005; Olmsted, Kaplan,
& Rockert, 2003; Olmsted, McFarlane, Trottier, & Rockert, 2013;
Ornstein, Lane-Loney, & Hollenbeak, 2012; Schaffner &
Buchanan, 2008; Treat, McCabe, Gaskill, & Marcus, 2008;
Willinge, Touyz, & Thornton, 2010; Zeeck, Herzog, & Hartmann,
2004; Zeeck et al., 2011). All of these programmes included group
therapy sessions, and some included group meals (Olmsted et al.,
2003; Olmsted et al., 2013; Schaffner & Buchanan, 2008), skills
groups (Fittig et al., 2008; Girz et al., 2013; Goldstein et al.,
2011; Kong, 2005; Schaffner & Buchanan, 2008) and relaxation
groups (Jones et al., 2007; Schaffner & Buchanan, 2008; Zeeck
et al., 2011). In addition, 14 studies included cognitive behaviour
therapy (CBT) and/or dialectical behaviour therapy groups (Crino
& Djokvucic, 2010; Exterkate et al., 2009; Fittig et al., 2008; Gold-
stein et al., 2011; Herpertz-Dahlmann et al., 2014; Jones et al.,
2007; Kong, 2005; Manara et al., 2005; Olmsted et al., 2003; Olm-
sted et al., 2013; Treat et al., 2008; Willinge et al., 2010; Zeeck
et al., 2004; Zeeck et al., 2011). Three studies were identified as
primarily psychodynamic (Abbate-Daga et al., 2015; Zeeck et al.,
2004; Zeeck et al., 2011). Dietician consultations and meal plan-
ning were frequently incorporated as part of the treatment plan
in PHP settings. Twelve of these studies specifically described such
components (Abbate-Daga et al., 2015; Girz et al., 2013; Goldstein
et al., 2011; Henderson et al., 2014; Jones et al., 2007; Olmsted
et al., 2003; Olmsted et al., 2013; Schaffner & Buchanan, 2008;
Treat et al., 2008; Willinge et al., 2010; Zeeck et al., 2004; Zeeck
et al., 2011). Lastly, family-based treatment (FBT) was a compo-
nent of several PHPs, particularly, for adolescent patients (Girz
et al., 2013; Henderson et al., 2014; Hoste, 2015; Ornstein et al.,
2012). Other programmes, while not specifically implementing
manualized FBT, did include family participation as a part of
the treatment plan (Fittig et al., 2008; Goldstein et al., 2011; Kong,
2005; Schaffner & Buchanan, 2008; Treat et al., 2008; Willinge
et al., 2010; Zeeck et al., 2004; Zeeck et al., 2011).

In general, PHPs operate between 6 and 12 hours a day, for 4–
7 days a week, although little evidence has demonstrated the
optimal intensity of treatment dosage. One study reported that a
4-day and a 5-day programme were equally effective in bringing
about weight gain, although it noted that the 5-day programme
resulted in a greater reduction in binge/purge episodes and fur-
ther improved the quality of life (Olmsted et al., 2013). A
follow-up study a decade later corroborated these earlier findings,
although it concluded that the optimal treatment intensity varied
according to the patient’s goals (Olmsted et al., 2013). Moreover,
little consensus exists regarding the optimal duration of treatment
in PHP settings. Of the studies reviewed, treatment duration
265s Association.
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varied widely. The shortest reported average treatment duration
was 22.0 ± 13.4 days (Treat et al., 2008), whereas the longest
reported average treatment duration was 182 days (SD not
reported) (Exterkate et al., 2009). The remaining PHP studies in
the review assessed patients that were treated for an average of
at least 10weeks, with the majority falling between 10 and
16weeks (Crino & Djokvucic, 2010; Dancyger et al., 2003; Gold-
stein et al., 2011; Henderson et al., 2014; Herpertz-Dahlmann
et al., 2014; Jones et al., 2007; Kong, 2005; Manara et al., 2005;
Olmsted et al., 2003; Olmsted et al., 2013; Ornstein et al., 2012;
Schaffner & Buchanan, 2008; Zeeck et al., 2004; Zeeck et al.,
2011).

Residential treatment programmes

The residential treatment programmes discussed in this review
(Brewerton & Costin, 2011a, 2011b Delinsky et al., 2010; Hoffart,
Lysebo, Sommerfeldt, & Rø, 2010; Lowe et al., 2003; McHugh,
2007; Weltzin et al., 2014) are 24-hour care facilities designed
specifically for patients with ED that do not require continuous
medical monitoring, all of which primarily used CBT and/or
dialectical behaviour therapy in addition to other treatment
modalities (e.g. interpersonal, psychodynamic, art therapy). These
studies included programmes with a multidisciplinary treatment
approach including individual, family and group therapy, nutri-
tion counselling, nursing and medication management. Patients
admitted to residential treatment programmes were monitored
24 hours a day. Meals were highly structured, and patients were
required to attend various therapy groups daily. Of the studies
reviewed, treatment duration varied. The shortest reported
average treatment duration was 28.5 ± 12.3 days (McHugh,
2007), whereas the longest reported average treatment duration
was 105 days (SD not reported) (Hoffart et al., 2010).

Analysis of outcome data

The studies were divided into two groups: first, open trial studies
that reported outcome at the time of discharge from treatment
(Table 1) and, second, the open trial studies that reported
outcome at some time interval after discharge (Table 2). The three
randomized controlled trials (RCTs), two of which includes
follow-up, are reported in Table 3 and are discussed in detail.

Outcomes at time of discharge from PHP treatment

Adults
Ten open PHP trials focused primarily on adults (Abbate-Daga

et al., 2015; Crino & Djokvucic, 2010; Exterkate et al., 2009; Fittig
et al., 2008; Goddard et al., 2013; Jones et al., 2007; Olmsted et al.,
2003; Olmsted et al., 2013; Willinge et al., 2010; Zeeck et al., 2004)
(Table 1). All of these studies reported significant improvements
in BMI for patients with AN and/or reductions in binge and purge
frequency for patients with BN; six of these studies reported
medium to large effect sizes (Abbate-Daga et al., 2015; Crino &
Djokvucic, 2010; Exterkate et al., 2009; Fittig et al., 2008; Willinge
et al., 2010; Zeeck et al., 2004). For psychological measures,
several studies reported significant improvements in measures of
depression and anxiety, in addition to the specific measures of
ED pathology (Abbate-Daga et al., 2015; Crino & Djokvucic,
2010; Exterkate et al., 2009; Fittig et al., 2008; Jones et al., 2007;
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Olmsted et al., 2003; Olmsted et al., 2013; Willinge et al., 2010).
Zeeck et al. (2004) provided additional support for PHP treat-
ment for BN by matching a PHP sample to an extended inpatient
sample; no significant differences between the two modalities in
treating patients were reported, as measured by the Eating Disor-
der Inventory (EDI).

Mixed sample programmes
One uniquely designed study (Treat et al., 2008), which inves-

tigated both adolescents and adults with AN in a transition from
inpatient to PHP treatment, reported that 35% of those who
completed inpatient treatment for 5weeks, followed by 3weeks
of PHP treatment, demonstrated an ‘excellent’ outcome (‘>90%
ideal BMI at discharge and not losing>0.15 kg/week and no
regular use of compensatory measures in last week of program’).
Other findings support that age at admission does not influence
treatment outcome in PHP settings (Dancyger et al., 2003). In
Dancyger et al.’s study including adolescents and adults with
AN, BN and EDNOS, both the adolescents’ and adults’ per cent
ideal body weight (%IBW) increased after an average of 15weeks
of multidisciplinary treatment. However, significance levels were
not discussed. More recent data (Manara et al., 2005) report
significant results, showing that both adult and adolescent
patients with AN had an increased BMI after PHP treatment. This
study also showed that both the patients with AN and those with
BN reported significant improvement across most EDI-2
subscales at discharge.

Adolescent and family programmes
Six studies evaluating PHP treatment for adolescents included

families, to some extent, within the treatment protocol. Four of
these studies (Girz et al., 2013; Henderson et al., 2014; Hoste,
2015; Ornstein et al., 2012) evaluated FBT. Henderson et al.,
Ornstein et al. and Hoste all reported significant improvements
in BMI for low-weight patients. A significant improvement in
ED symptoms was also seen across all three of these studies for
all patient groups. The fourth FBT study (Girz et al., 2013) took
a different approach to analysis, measuring outcomes at different
time points throughout treatment. A significant decrease in ED
symptoms in adolescents was achieved after 6months of
treatment. Additionally, the 6months of treatment resulted in
an average %IBW greater than 95%; however, significance levels
were not discussed for weight. Two other studies (Goldstein
et al., 2011; Schaffner & Buchanan, 2008) examined programmes
that included families but to a lesser extent than the traditional
FBT. However, they also reported significant improvements in
ED behaviours and weight.

Randomized controlled trials
Three RCTs that explored PHP outcome were identified. Two

studies compared PHP patients with a control group in extended
inpatient treatment (Herpertz-Dahlmann et al., 2014; Zeeck et al.,
2011), while the other study compared PHP patients with a
control group receiving traditional outpatient therapy (Kong,
2005). As RCTs provide stronger evidence than open trials, each
of these studies is discussed separately.

Herpertz-Dahlmann et al. (2014) conducted a multicentre trial
in which adolescents with AN who were hospitalized for 3weeks
Rev. 24 (2016) 263–276 © 2016 John Wiley & Sons, Ltd and Eating Disorders Association.
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were randomly assigned to continue inpatient treatment (control
group) or step down to PHP treatment. One hundred seventy-two
patients with AN were randomly assigned to treatment: 85 to
inpatient and 87 to PHP. Patients with AN from six centres in
Germany, aged 11–18 years, were eligible if they had a BMI below
the 10th percentile and it was their first hospital admission for
AN. The treatment programme and intensity in both study
groups were identical. Patients were discharged when target
weight was reached; inpatients averaged 14.6 (±6.0) weeks of
treatment, while PHP patients averaged 16.5 (±7.0) weeks of treat-
ment. Outcomes suggest that PHP was equivalent to continued
inpatient treatment, with similar levels of weight gain and
improvement in ED symptoms in both groups. Furthermore,
PHP patients reported greater mental well-being and psychosex-
ual adjustment.

Zeeck et al. (2011) examined 43 adult patients with BN, whose
symptoms did not remit in 25 sessions of outpatient therapy over
2 years. Patients were randomly assigned to either PHP or
inpatient (control group) treatments. Global ED pathology—as
indexed by the EDI—and binge frequency improved significantly
in both groups, without between-group differences. Furthermore,
41% of PHP patients showed a complete remission at time of
discharge, compared with 33% of inpatients.

Kong (2005) compared a PHP treatment group with a
traditional outpatient therapy control group, including adults
with AN, BN and EDNOS. Volunteers from an outpatient clinic
were randomly assigned to one of the two groups. For both
groups, treatment duration was determined for each patient
individually and lasted from 8 to 14weeks. Results favoured
PHP; patients with AN from the PHP group displayed signifi-
cantly greater improvements in weight gain when compared
with those receiving outpatient therapy. Further, PHP patients
with BN experienced a greater decrease in binging and purging
frequencies when compared with the outpatient control group.
Lastly, several measures of psychological symptoms showed
greater improvement after PHP in comparison with the outpa-
tient controls.

Outcomes at time of discharge from residential
treatment

Adults
Two residential treatment studies included an adult-only

sample, and both revealed improvements across most outcome
measures (Brewerton & Costin, 2011a, 2011b, Hoffart et al.,
2010) (Table 1). One of the studies evaluated patients with BN
and reported a significant reduction in binge frequency, without
a reduction in purge frequency, although specific scores were
not provided, making the finding difficult to interpret (Hoffart
et al., 2010).

Mixed sample programmes
Two residential treatment studies reported data collected from

mixed adolescent and adult samples (Delinsky et al., 2010; Lowe
et al., 2003). When evaluating low-weight patients, both studies
found significant increases in BMI or per cent expected body
weight (%EBW). They also both found significant improvements
Eur. Eat. Disorders Rev. 24 (2016) 263–276 © 2016 John Wiley & Sons, Ltd and Eating Disorder
in self-report measures of eating pathology when comparing
intake scores with discharge scores.

Adolescents
Two residential treatment studies focused primarily on ado-

lescents (McHugh, 2007; Weltzin et al., 2014). With regard to
low weight patients, both studies reported overall improvements
in BMI after treatment. However, one study did not indicate if
the results were significant (Weltzin et al., 2014). In terms of
psychological symptoms, both studies reported significant im-
provements in ED symptoms as measured by the Eating Disor-
der Examination (EDE-Q) (Weltzin et al., 2014) and the EDI-2
(McHugh, 2007).

Comparison of discharge outcome data for PHP and
residential treatment open trials

A total of 19 PHP open trials examined outcome at discharge.
A total of 3315 (an average of 174 ± 324 per study) patients
entered treatment, and a total of 2664 (an average of 140 ± 268
per study) patients provided data at time of discharge. Thus,
80% of the patients from the initial samples had discharge data.
For the 18 studies that reported duration of treatment, the average
was 93± 46 days. The average age of participants was 21 ± 5 years.

A total of six residential open trials examined outcome at
discharge. A total of 1452 (an average of 242 ± 337 per study)
patients entered treatment, and a total of 927 (an average of
155 ± 168 per study) patients provided data at time of discharge.
Thus, 64% of the patients from the initial samples had discharge
data. All six studies reported treatment duration; the average
was 58 ± 33 days. The average age of the participants was 23
± 7 years.

A comparison between the PHP and residential programmes,
using two-tailed t-tests, revealed no significant differences in
initial sample number (t=0.44, p=0.66), discharge number
(t=0.12, p=0.90), per cent with discharge data (t=0.83,
p=0.42), age (t=0.52, p=0.61) or duration of treatment
(t=1.76, p=0.09). For PHP, all but one study (Dancyger et al.,
2003) reported a significant improvement in weight and/or ED be-
haviour at time of discharge. All residential programmes reported
an improvement in weight and/or behaviour at time of discharge.

Analysis of follow-up data at some interval after
discharge

While specific definitions of recovery vary between studies, a
robust consensus among the field exists in that recovery is best
gauged over time (Carter, Blackmore, Sutandar-Pinnock, &
Woodside, 2004; Field et al., 1997), with multiple relapses often
limiting the extent to which illness status at discharge can reliably
predict illness status over time. Thus, a more meaningful indicant
of treatment efficacy is afforded when the trajectory of treatment
outcome is assessed over time, necessitating the reporting of
follow-up data. However, many of the reviewed studies did not
include follow-up assessments. Of the 14 eligible studies that
provided follow-up data, 11 examined PHP settings. Two of these
were RCTs and are discussed in the next paragraphs. Three open
trial follow-up studies for residential settings were identified.

In considering the utility of follow-up data, it is important to
note the response rate at follow-up, with low response rates
271s Association.
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reducing the extent to which treatment efficacy can be measured.
Follow-up periods varied greatly amongst studies and often across
different patients within the same study. The duration from
discharge to follow-up ranged from 3months (Lowe et al., 2003;
Willinge et al., 2010; Jones et al., 2007) to 10 years (Brewerton &
Costin, 2011b).

Outcome at follow-up for PHP treatment

Of the nine PHP studies providing follow-up data, there was a
wide discrepancy in response rate at follow-up ranging from 43%
(Fittig et al., 2008) to 99% (Herpertz-Dahlmann et al., 2014)
(Table 2). Furthermore, not all patients in each study completed
every follow-up measure.

Adults
Five open trial studies focusing primarily on adult outcomes

included follow-up data. Three of them found patient status at
discharge to be maintained or improved at follow-up (Abbate-
Daga et al., 2015; Fittig et al., 2008; Willinge et al., 2010). Both
Willinge et al. (2010) and Abbate-Daga et al. (2015) reported that
weight gain in patients with AN measured at discharge was
maintained at follow-up, while psychological symptoms im-
proved further. Moreover, Fittig et al. (2008) found that the
improvements in weight for patients with AN, the reduction in
binging and purging in patients with BN and the decreases in
drive for thinness in both groups that were reached at discharge
were all further improved at 18-month follow-up. Effect size
was exceptionally large (2.65) for BMI in the AN-restricting
group. Jones et al. (2007) reported only trends because of the dif-
ficulty in collecting follow-up data. Of the 15 patients that were
included in follow-up analysis, 12 showed continued improve-
ment in ED symptomatology, while 8 showed improvements in
mood (Jones et al., 2007). Similarly, Zeeck et al. (2004) lacked
significant results but also found a trend at the one-and-a-half
year follow-up, suggesting further improvement in ED symptoms
in patients with BN after discharge.

Mixed sample programmes
Treat et al. (2008) examined the results of inpatient treatment

followed by PHP treatment, as discussed previously. The trial’s
6-month follow-up status was deemed ‘successful’ if the patient
maintained outpatient status in the specific treatment system.
Approximately half of the patients with a ‘good’ outcome (‘85–
90% ideal BMI, not losing >0.15 kg/week, and no compensatory
measures in last week of program’) at discharge were able to
maintain their outpatient treatment status for 6months rather
than regressing to require a higher level of care. The other half
of the patients was referred to a higher level of care. Manara
et al. (2005) reported assessment at 6-month follow-up, revealing
that improved BMI was maintained in patients with AN. More-
over, the reductions in psychological symptoms for both the
patients with AN and those with BN were maintained at follow-
up assessment.

Adolescent and family programmes
Two adolescent PHP studies reported follow-up data collected

at 6months after discharge (Goldstein et al., 2011; Henderson
et al., 2014). Examining weight gain in low-weight patients,
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Henderson et al. (2014) found that 65% of patients had a healthy
BMI (defined in the study as BMI> 19%) at follow-up. While this
was a decrease from the 87% with a healthy BMI at discharge, the
average BMI at follow-up was still significantly greater than that
before treatment. Goldstein et al. (2011) found the improvements
in weight gain measured at discharge to be maintained at the
6-month follow-up. When comparing pretreatment BMI with
that at 6-month follow-up, this change reflects a large effect size
of 0.86. Both studies also found further improvements in psycho-
logical measures at follow-up, compared with scores at discharge.

Outcome at follow-up for residential treatment

Three residential studies that met inclusion criteria reported
follow-up data (Brewerton & Costin, 2011b; Lowe et al., 2003;
Weltzin et al., 2014) (Table 2). Although none of these studies
were RCTs, all reported that improvements in BMI and eating
pathology were maintained at follow-up. However, a large
discrepancy in follow-up period between these studies precludes
a meaningful comparison across studies. Thus, in considering
the barriers to a cross-study comparison, each of these studies is
discussed individually.

Brewerton and Costin (2011a) reported that at follow-up
assessment, which for AN averaged 4.6 ± 3.1 years after discharge,
70% of the low-weight patients demonstrated weight recovery,
defined as a BMI> 18. Patients with BN completed their follow-
up assessments at an average of 3.8 ± 2.7 years after discharge, at
which point 62% of the sample had achieved a ‘good’ outcome
(Morgan & Russell, 1975). Improvements from admission to
follow-up were also found in almost all of the EDI-2 subscales
for both patient groups. It is important to note, for this study in
particular, the significant variability in the follow-up intervals
within the participants, ranging from 1 to 10 years.

Lowe et al. (2003) conducted a 3-month follow-up after
residential treatment and found that improvements measured at
discharge were maintained at follow-up. BMI in low-weight
patients was significantly improved when compared with pre-
treatment data. Significant psychological improvements for
patients with AN and BN were also noted when compared with
pretreatment scores. Interestingly, a significant inverse relation-
ship between the degrees of change during and after treatment
was found; the more patients improved in treatment, the more
they regressed or stopped improving outside of treatment.

Lastly, Weltzin et al. (2014) reported that for AN, the increase
in BMI from admission to discharge was maintained at follow-up.
However, because of the limited number of survey respondents,
the significance of these data was unclear. A sustained improve-
ment in EDE-Q scores at 24-month follow-up, however, was
found to be significant.

Comparison of outcome at follow-up for PHP and
residential treatment open trials

A total of nine PHP open trials included follow-up data. A total
of 659 (an average of 73 ± 81 per study) patients entered treat-
ment, and a total of 380 (an average of 42± 33 per study) patients
were followed up at some time point after discharge. Thus, there
was an average per cent follow-up (% FU) per study of 66± 20%
(see % FU in Table 2). For the nine studies, the average time to
follow-up was 9± 6months.
Rev. 24 (2016) 263–276 © 2016 John Wiley & Sons, Ltd and Eating Disorders Association.
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A total of three residential open trials included follow-up data.
A total of 1280 (an average of 427 ± 426 per study) patients
entered treatment, and a total of 319 (an average of 106± 45 per
study) patients were followed up at some time point after dis-
charge. Thus, there was an average % FU per study of 37± 20%
(see % FU in Table 2). The average time to follow-up was 26
± 24months.

A comparison between the PHP and residential programmes
that reported follow-up data, using two-tailed t-tests, revealed a
significantly larger initial sample size for the residential studies
(t=2.60, p=0.03). The number of participants followed up per
study for residential treatment was also significantly greater
(2.68, p=0.02). However, the PHP studies had a higher average
% FU, per study, than residential studies (t=2.19, p=0.05).
Lastly, there was a trend showing that residential studies waited
a significantly longer time (t=2.17, p=0.06) before follow-up
data were collected.

For PHP, six out of the nine studies reported significant
improvement in weight and/or ED behaviour at time of follow-
up when compared with pretreatment data. All residential
programmes reported an improvement in weight and/or behav-
iour at time of follow-up.

Outcome at follow-up for randomized controlled trials

Two RCTs followed up after discharge, both of which were
PHP studies (Table 3). Because RCTs provide strong evidence,
these two studies are discussed separately.

Zeeck et al. (2011) conducted a 3-year follow-up assessment for
patients with BN. The authors expanded on the findings from
their 2009 paper (Zeeck et al., 2009). Two patient groups were
evaluated: one that completed PHP and one that completed inpa-
tient treatment. At 3 years post discharge, 72% of PHP patients
were in partial or complete remission and 69% of the inpatient
group was in either partial or complete remission, demonstrating
that PHP was not inferior to inpatient treatment. Moreover, there
was a statistically significant improvement in EDI scores at follow-
up.

Herpertz-Dahlmann et al. (2014) compared PHP after short
inpatient care with continued inpatient care for adolescent
females, as discussed earlier. For follow-up analysis, the primary
outcome was the increase in BMI from admission to 12-month
follow-up, adjusted for age and duration of illness (non-inferior-
ity margin of 0.75 kg/m2). PHP was similar to inpatient treatment
with respect to BMI at 12-month follow-up. Follow-up was
attained for 161 patients (94% of the sample). The authors con-
cluded that PHP after short inpatient care in adolescent patients
with nonchronic AN was similar to inpatient care for weight
restoration and maintenance during the first year after admission.
Thus, PHP might be a safe and less costly alternative to inpatient
treatment.

Discussion

Overview

The purpose of this paper is to review ED outcome studies for
PHP and residential programmes in the interval since the Zipfel
et al. (2001) review. There were three categories of outcome stud-
ies. The largest number of studies (Table 1) report outcome at the
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time of discharge. These studies tended to be open trials and
almost all reported improvement in weight and/or behavioural
symptoms at the time of discharge. However, these findings are
not surprising, because discharge is typically not recommended
until the patient is within 5–10% of %EBW and demonstrates
improved functional behaviour with a significant decrease in
symptoms (Halmi, 2007). Given the serious and life-threatening
nature of ED, it can be argued that reversing severe emaciation
and the nutritional deficits of AN by the time of discharge has a
critical value. This may result in reduced morbidity and mortality,
even if relapse occurs.

While the findings reported at discharge appear favourable for
both PHP and residential treatment settings, the lack of long-term
follow-up data limits the clinical utility of these findings. For
instance, recent evidence shows that patient status at the end of
treatment does not necessarily predict recovery status at longer-
term follow-up (Lock et al., 2013), suggesting that relapse is
possible for many patients deemed recovered at the end of treat-
ment. Similarly, recent data pertaining to adolescents engaged in
FBT suggest that while 50–70% may be weight restored by the
end of treatment (Le Grange & Eisler, 2009), only a third remain
weight restored at 4-year follow-up (Le Grange et al., 2014),
further suggesting that treatment outcome at discharge may
provide a skewed picture of longer-term symptom remission.
Thus, indexing the efficacy of treatment settings based primarily
on outcome data provided at discharge may lend itself to spurious
findings; this may be a particular risk in intensive treatment
settings when closely monitored staff-driven symptom remission
is a common prerequisite for discharge. For instance, one residen-
tial treatment study (Lowe et al., 2003) suggested that greater
patient improvement resulted in a greater degree of symptom
relapse beyond discharge. This illustrated a unique association
between programme-based progress and outpatient-based symp-
tom relapse.

There were 12 uncontrolled trials (Table 2) that offered follow-
up data at some interval after discharge. Six of the nine PHP
studies in this group and all three residential studies reported sig-
nificant improvement in weight and/or ED behaviour at discharge
when compared with baseline data. However, it is important to
note that the proportion of patients followed by PHP and residen-
tial programmes was problematic. Still, the average percentage of
follow-up data for the open trials for PHP was significantly greater
(66%) than that for residential treatment (37%). The loss of
follow-up data raises questions about conclusions, particularly
for the residential studies. Few studies utilized missing data man-
agement strategies. The exclusion of treatment noncompleters
from analyses may significantly obscure indices of treatment
efficacy. Empirical comparisons of treatment completers versus
noncompleters reveals greater symptomatology amongst those
who drop out, in both AN and BN samples (Fittig et al., 2008).
Thus, an overrepresentation of favourable treatment outcomes is
more likely when excluding noncompleters from analyses (Pike,
1998; Vandereycken & Pierloot, 1983). However, it is important
to emphasize that many studies we reviewed, particularly PHP
studies reporting outcome at discharge, did report very low drop-
out rates (Crino & Djokvucic, 2010; Girz et al., 2013; Goddard
et al., 2013; Goldstein et al., 2011; Henderson et al., 2014;
Ornstein et al., 2012; Treat et al., 2008; Zeeck et al., 2004).
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The most rigorous data were provided by the two RCTs that
reported long-term follow-up. But the overall number of patients
evaluated through RCTs was small (N= 134). And these studies
(Herpertz-Dahlmann et al., 2014; Zeeck et al., 2011) only com-
pared PHP groups with inpatient control groups. However, these
studies did report very high rates of follow-up. Herpertz-
Dahlmann et al. (2014) followed up with 99% of PHP patients
1 year after discharge, while Zeeck et al. (2011) had complete data
sets for 74% (but had some follow-up data for 95%) of PHP
patients at 3 years after discharge. Notably, these studies suggest
that PHP is similar to inpatient treatment with regard to main-
taining symptom remission.

Limitations and directions for further research

In terms of the EPHPP quality assessment of each study, none of
the studies we reviewed achieved a ‘strong’ global rating. Even
with three RCTs, data collectors were not able to successfully im-
plement blinding, preventing any of the studies from receiving a
score greater than ‘moderate’. Thus, this review highlights the
lack of rigorously designed, controlled studies characterizing
long-term outcome for these treatment approaches. Although
there were three RCTs for PHP treatment supporting its efficacy,
there were no controlled studies for residential treatment. It was
therefore not possible to conduct a meta-analysis on this body of
data. Instead, we chose a narrative type of approach that de-
scribes the current literature, with the hope that this will stimu-
late the field to advance our understanding of the efficacy of
these approaches.

Some of the other problems we observed include inconsis-
tency between studies. Sample size—which ranged from 16
(Goddard et al., 2013) to 917 (Lowe et al., 2003)—varied. Ad-
ditionally, outcome measures differed between studies. In cer-
tain cases, some assumptions had to be made in order to
provide comparisons. For example many different types of as-
sessment instruments were included, and averages sometimes
had to be computed from the data provided. Moreover, studies
at follow-up tended to use self-report data, rather than ob-
server data, or, in some cases, did not indicate whether BMI
was observed or self-reported. Treatment duration also varied
significantly in different settings, which is likely because of in-
surance and financial constraints, but of course limits our abil-
ity to compare studies with each other. Another limitation is
that both residential and PHPs vary widely in content and
treatment models, and this limits the generalizability of find-
ings. The lack of detailed information regarding treatment ap-
proach was among the reasons that it was not possible to
determine whether treatment approach had an effect on
outcome.

Another issue is the inherent difficulty in obtaining empiri-
cally controlled data, with the random allocation of patients to
clinical conditions being superseded by the clinical need to
match patients to the level of care most appropriate for the se-
verity of their illnesses. Strictly controlled data for the treatment
of ED across intensive levels of care is, therefore, understandably
sparse. Moreover, there is a need to comprehensively explicate
the mediators and moderators of treatment efficacy across a
transdiagnostic spectrum of ED in these treatment settings.
These weaknesses further highlight the limitations in the current
274 Eur. Eat. Disorders
evidence base for ED outcome studies. We recommend addi-
tional RCTs for both residential and PHPs and strongly suggest
that these studies include follow-up data at time points after
discharge.
Conclusion

While acknowledging the noteworthy preliminary evidence,
much remains to be learned about the long-term efficacy of
PHP treatment and, particularly, residential treatment. Patients
in both PHP and residential treatment showed improvement at
time of discharge, which is to be expected. Residential treatment
results are very preliminary, limited in number of studies avail-
able, and difficult to interpret because of dropout rates and lim-
itations of the study samples to Anglo-Saxon countries. What is
critically important is determining whether patients relapse af-
ter discharge from treatment. Assessment done at the time of
discharge may not predict long-term outcome. Most of these
studies did not assess outcome at some time point after dis-
charge. Those follow-up studies that have been conducted suffer
from a substantial dropout rate, particularly for residential
treatment. Thus, these studies may not capture people who have
poor outcome and, as a result, may inflate data showing positive
response to treatment. Additionally, RCTs have been conducted
only for PHP treatment. The two studies that included follow-
up had good follow-up rates and showed that PHP is similar
to inpatient treatment in terms of efficacy. At the least, this
makes the argument that PHP, which is likely a less expensive
intervention than inpatient treatment, is equally as successful
in treating ED.

While it is likely that residential and PHP treatments provide
a very valuable service, there is little in the way of standardized
guidelines for the clinical management for those with ED in
these programmes. Thus, patients and their families may be ex-
posed to many unproven and potentially non-useful ap-
proaches, rather than have data they can rely upon to guide
them towards effective therapies. Furthermore, these treatment
settings are costly and are becoming increasingly commonplace
in the USA, although little evidence to date has documented the
cost-effectiveness of residential as compared with PHP treat-
ment, or either approach as compared with other treatment
platforms.

The ED field should advance treatment by understanding
what works and what does not work in terms of restoring health
during the treatment process and reducing relapse after dis-
charge. This requires carefully designed, controlled, large-scale
trials. However, finding the means to pay for such studies is
challenging in the current funding climate. In the USA, the ED
field has recently seen a change in that large corporations now
own many of the higher level of care programmes. However,
few of these companies have made any investment in scientifi-
cally based studies that seek to develop more effective therapies
or demonstrate that their programmes improve outcome. If
the field began to devote a small percentage of gross revenue to
research and development of treatment efficacy, this would help
support the type of rigorous studies necessary to improve treat-
ment and outcome.
Rev. 24 (2016) 263–276 © 2016 John Wiley & Sons, Ltd and Eating Disorders Association.
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