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ABSTRACT
Objective: There have been few randomized clinical trials (RCTs) for adolescents with anorexia
nervosa (AN). Most of these posit that involving all family members in treatment supports
favorable outcomes. However, at least two RCTs suggest that separate parent and adolescent
sessions may be just as effective as conjoint treatment. This study compared the relative efficacy
of family-based treatment (FBT) and parent-focused treatment (PFT). In PFT the therapist
meets with the parents only, while a nurse monitors the patient.
Method: Participants (N=107) aged 12-18 years and meeting DSM 4th Edition criteria for AN or
partial AN were randomized to either FBT or PFT. Participants were assessed at baseline, end of
treatment (EOT), and at 6 and 12 months posttreatment. Treatments comprised 18 outpatient
sessions over 6 months. Primary outcome was remission, defined as >95 percent of median
body mass index and Eating Disorder Examination Global Score within 1 SD of community
norms.
Results: Remission was higher in PFT than in FBT at EOT (43% vs. 22%; p=.016, OR = 3.03,
CI = 1.23-7.46), but did not differ statistically at 6- (PFT 39% vs. FBT 22%; p=.053, OR = 2.48,
CI = .989-6.22), or 12-month follow-up (PFT 37% vs. FBT 29%; p=.444, OR = 1.39, 95% CI =
0.60-3.21). Several treatment effect moderators of primary outcome were identified.
Conclusion: At EOT, PFT was more efficacious than FBT in bringing about remission in
adolescents with AN. However, differences in remission rates between PFT and FBT at followup were not statistically significant.
Clinical trial registration information: A Randomised Controlled Trial of Two Forms of
Family-Based Treatment and the Effect on Percent Ideal Body Weight and Eating Disorders
Symptoms in Adolescent Anorexia Nervosa; http://www.anzctr.org.au/;
ACTRN12610000216011.
Key words: Anorexia nervosa, adolescents, family-based treatment, parent-focused treatment,
treatment outcome
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INTRODUCTION
Anorexia nervosa (AN) is a serious psychiatric disorder with significant psychiatric and
medical morbidity,1 and a mortality rate that is among the highest of any psychiatric illness.2 AN
typically onsets in adolescence, where lifetime prevalence in 12–18-year-olds is more than 1%.3
Successful treatment for the majority of patients remains stubbornly elusive, although current
evidence underscores that families play a positive role in promoting successful outcomes for
medically stable adolescents with AN.4-6 One specific intervention, family-based treatment
(FBT),7 has received reasonably robust support and is at present the most efficacious outpatient
intervention for adolescents with AN.8 However, outcomes in FBT across recent randomized
controlled trials (RCTs) remain modest. For instance, average rates of remission for those studies
using the high bar of weight recovery (>95% median body mass index [mBMI]) and cognitive
recovery (Eating Disorder Examination Global score within 1SD of community norms), are 34%
at end-of-treatment (EOT),5,6 40% at 12-month follow-up,5,6 and 33% at 4-year follow-up.9
Preliminary findings from a recent study that adapted FBT for early non-responders
demonstrated that remission rates at EOT can be enhanced beyond 50% when adding 3
intensive parent counseling sessions.10 Of note though is that this study,10 and the most recent
large multi-site RCT for adolescent AN,4 defined remission only in terms of weight recovery.
Taken together, there remains considerable room to explore other avenues to improve outcomes
for this patient population.
One such avenue is a separated model of family therapy. FBT is typically delivered in
conjoint format, whereby everyone who lives with the patient attends treatment. In the first of
two modestly sized RCTs to test a separated model, 18 adolescents with AN received either
conjoint family therapy (CFT) or separated family therapy (SFT).11 In SFT, the same therapist
first meets with the adolescent, and then with the parents alone. A somewhat larger RCT
followed this work in which 40 adolescents with AN were randomized to CFT or SFT.12 SFT
groups in both studies showed significant improvements. For example, Le Grange et al.
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demonstrated a 20% gain in expected body weight (EBW) for SFT at EOT compared to 13%
EBW for CFT,11 and using the Morgan-Russell outcome criteria,13 Eisler et al. achieved a
good/intermediate outcome in 76% of patients in SFT compared to 47% in CFT.12 While group
differences in the Morgan-Russell outcome criteria were not statistically significant (p=.06), both
studies demonstrated that adolescents from more critical families (high expressed emotion/EE)
faired poorer in CFT than in SFT.11, 12, 14 Notwithstanding the methodological limitations of these
studies, they suggest that SFT can provide similar, and in some instances even superior,
outcomes than in CFT.
The current RCT amplified the differences between the conjoint and separated models of
treatment utilized in these earlier trials. In parent-focused treatment (PFT),15 the separated model
for the present study, the clinician works only with the parents in treatment sessions, while a
nurse provides supportive oversight to monitor the adolescent’s medical and mental status.
Similar to prior parent training-based interventions for behavior and emotional problems in
children,16 in PFT parents are the primary participants in therapy. By extension, this model
excludes the family meal, an intervention considered critical in the conjoint model of family
therapy for adolescent AN.7 Beyond its potential for improved outcomes, the structure and
delivery of PFT may represent a more feasible and acceptable version of FBT for parents and
therapists alike, with positive implications for dissemination and uptake.
The present study compared the relative efficacy of PFT and FBT in an adequately powered
RCT for adolescent AN. Based on prior evidence, we hypothesized that PFT would be more
efficacious than FBT as indicated by more participants achieving remission at EOT. In an
exploratory moderator analysis, we investigated the potential benefits of these two treatments for
different patient groups.
METHOD
Study Design
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This single-site study randomized 107 participants to PFT or conjoint FBT. A detailed
study protocol has been previously published.17 An off-site biostatistician (R.C.) generated a
randomization schedule that was stratified by eating disorder severity (low vs. high). High
severity was defined as <80% mBMI, illness duration >12 months, and the presence of a cooccurring psychiatric disorder. Designated on-site personnel, independent of the current study,
consulted the randomization schedule to allocate treatment prior to Session 1. The therapists
were 5 psychologists and 3 social work clinicians who were all experienced in the treatment of
adolescent AN, underwent an initial 2-day training workshop, and were required to treat at least
one pilot participant with FBT and PFT before being allocated randomized participants for both
treatments. Three registered nurses were responsible for the adolescent PFT sessions. Weekly
supervision was provided by authors D.L.G. or K.L., providing supervision in both treatments
and to all study therapists. The study setting was a specialist pediatric eating disorders program
within a tertiary public hospital.18 The Human Research Ethics Committee of the Royal
Children’s Hospital approved this study.
Sample Characteristics
This study was conducted between July 2010 and December 2015. All patients who
presented to the specialist clinic during the recruitment period (July 2010 - July 2014) were
assessed for eligibility (see Figure 1). Following referral to the outpatient program, a phone triage
was completed with a parent by a clinical nurse consultant. If appropriate for the service, the
adolescent and his/her parents attended a one-day assessment clinic for diagnosis and treatment
planning, which included standardized measures (see below) along with clinical evaluations by a
multi-disciplinary team. Adolescents admitted to the inpatient unit and referred for outpatient
treatment underwent an assessment prior to discharge. Eligibility of hospitalized patients was
based on weight at discharge rather than at hospitalization. Of the 269 adolescents assessed, 73
did not meet study criteria during the phone triage, and another 55 did not meet criteria at the
clinical assessment. The study was described to eligible participants following the clinical
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assessment. Written informed consent was obtained from parents and adolescents prior to
randomization.
Inclusion criteria were DSM-IV19 diagnosis for AN (excluding amenorrhea); age 12-18 years
inclusive; living with at least one parent available to undertake treatment; and English proficiency
by adolescents and parents at sixth-grade level. Given the anticipated publication of the DSM-520
during the study, with its proposed deletion of the weight cut-off for AN, inclusion criteria for
weight was ≤90% mBMI for adolescents <75th percentile for height, and <95% mBMI for
adolescents ≥75th percentile for height.21 Exclusion criteria were medical instability as defined by
the American Academy of Pediatrics,22 current psychotic disorder; drug or alcohol dependence;
acute suicidality; physical condition influencing eating or weight (e.g., pregnancy, cancer);
previous FBT for AN; and psychotropic medication <8 weeks. Of the 141 eligible patients, 107
(76%) agreed to randomization.
[Insert Figure 1 about here]
Participant Safety
Medical stability was monitored by on-site pediatricians at least every 5 weeks for both
treatments, and as clinically required during follow-up. Participants were hospitalized if they met
criteria for medical instability22 and were discharged once medically stable to continue their
assigned study arm. Participants hospitalized for more than 21 consecutive days (n=0) or on
more than 2 occasions (PFT=2, FBT=2) during the study treatment were withdrawn from the
trial and offered appropriate on-site treatment or a referral to an external provider. Comorbid
psychiatric conditions and psychotropic medications were managed by the study psychiatrist
(A.C.).
Study Interventions
Both interventions were manualized7,15 and delivered within 18 sessions over 6 months. For each
family, one therapist (for FBT), or one therapist and one nurse (for PFT), were assigned for the
duration of treatment.
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Family-Based Treatment (FBT)7 includes the entire family in treatment sessions. Treatment
progresses through three phases, with the first phase (sessions 1–12) exclusively focused on
supporting the parents in their efforts to assist their offspring to gain weight. The second session
is an in vivo family meal. Phase 2 (sessions 13–16) aims to transition control over eating to the
adolescent in a developmentally appropriate manner. Phase 3 (sessions 17–18) is brief and
introduces adolescent developmental tasks once eating disorder symptoms have largely abated.
The primary therapist weighs the patient at the start of each session (10 minutes) before having
the rest of the family join for the remainder of the session (50 minutes).
Parent-Focused Treatment (PFT)15 is an adaptation of FBT, yet distinct in significant ways.
That is, PFT requires the adolescent to attend a brief session with the nurse (15 minutes) prior to
their parents’ session with the therapist. The nurse weighs the adolescent, shares this information
with the adolescent, assesses medical stability, and provides brief supportive counseling. The
nurse communicates the weight and any other pertinent information to the therapist, who then
sees the parents for 50 minutes. The focus and content of the parent sessions are the same as in
FBT. However, these sessions are conducted without any interaction with the adolescent or
his/her siblings. The only direct contact between the therapist and adolescent is at the first
session, when the therapist briefly introduces themselves, and at the end of the final session,
when the therapist bids farewell to the family. There is no family meal session in PFT.
Assessments
Interviews were completed with adolescents and parents at baseline, EOT, and at 6 and 12
months posttreatment. Questionnaires were completed bi-weekly for the first 3 months of
treatment and at each interview assessment. Independent and trained assessors, not involved in
treatment delivery, administered all assessments. The primary outcome was remission at EOT,
which was defined a priori as >95% mBMI and a Global Eating Disorder Examination (EDE)23
score within 1SD of community norms.17, 24-26
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The EDE23 is a standardized investigator-based interview and determines the severity of
eating disorder psychopathology. It is a gauge of current state, exclusively focused on the four
weeks prior to the assessment. Weight was measured using calibrated digital scales while wearing
a gown and after voiding. Height was measured using calibrated wall-mounted stadiometers. In
addition to the EDE, weight, height, and demographic variables, the following measures were
used to explore potential predictors and moderators of outcome: Child Depression Inventory
(CDI),27 Rosenberg Self-Esteem Scale (RSES),28 Children's Yale-Brown Obsessive Compulsive
Scale (CY-BOCS),29 Yale-Brown-Cornell Eating Disorder Scale (YBC-EDS),30 Mini International
Neuropsychiatric Interview for Children and Adolescents (MINI-Kid), 31 Symptom Checklist-90Revised (SCL-90-R),32 Five Minute Speech Sample (FMSS),33 Therapy Suitability and Patient
Expectancy (TSPE),34 Helping Relationship Questionnaire (HRQ),35 Parents Versus Anorexia
(PVA),36 Positive and Negative Affect Scale-Expanded (PANAS-X),37 Borderline Personality
Questionnaire (BPQ),38 and the Family Environment Scale (FES).39
Statistical Analysis
Analyses for this study were conducted using SPSS version 19.0.0. A priori sample size
calculation for this study was based upon the two prior studies comparing CFT and SFT.6,8 A
sample size of 50 participants per group would provide 80% power to detect a difference in
excess of 20% between FBT and PFT in remission status at EOT assuming a dropout rate of
10%. A two-tailed alpha of .05 was used to evaluate all tests of significance. Treatment groups
were compared at baseline on sociodemographic and clinical characteristics, as well as primary
and secondary outcome measures using independent samples t-tests or Mann-Whitney U tests
for continuous measures and chi-square or Fisher’s Exact tests for categorical measures.
A total of 107 participants were randomized to PFT (n = 52) or FBT (n = 55). One
participant who met inclusion criteria was hospitalized prior to study entry, and upon discharge
was randomized to PFT despite no longer meeting inclusion criteria (<95% mBMI). This was
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deemed a randomization error and not included in the intention-to-treat sample. Thus, the final
sample for analysis was 106 (51 PFT; 55 FBT).
PFT and FBT groups were compared on completion of treatment (attended > 9
sessions, i.e., 50%) and completion of assessments at EOT, 6- and 12-month follow-ups (defined
as valid weight and completion of EDE) using chi-square analyses. All outcome analyses were
based upon intention-to-treat. The primary outcome for this study was remission, defined as >
95% mBMI and EDE Global Score < 1.59.17, 24-26 Those participants with missing body weight at
EOT or follow-up were considered not remitted. In the event of valid weight but missing EDE
data, the imputed value for the EDE Global score based upon multiple imputation (described
below) was used to determine remission status. Treatment groups were compared on remission
status separately at EOT, 6- and 12-month follow-up using logistic regression controlling for
gender, age at baseline, and illness severity (as defined for randomization).
Missing data for continuous outcome measures at EOT and follow-up were imputed
using multiple imputation based upon fully conditional Markov chain Monte Carlo40 modeling.
The final analyses were based upon the pooled results of five separate imputations. Treatment
groups were then compared separately at EOT, 6- and 12-month follow-up using a general linear
model for symmetric continuous outcomes, or a generalized linear model for non-symmetric
data. Covariates for all models included baseline observation, gender, age at baseline, and illness
severity. Sensitivity analyses were conducted using maximum likelihood imputation and last
observation carried forward, with results compared across the three methods.
Exploratory analyses were conducted investigating predictors and moderators of
remission status separately at EOT, 6-month follow-up, and 12-month follow-up. Analyses were
based upon logistic regression, with models using treatment group, predictor, and treatment
group-by-predictor interaction (i.e., test of moderation) to predict remission status. Treatment
group and all categorical predictor/moderator variables were coded as -0.5 vs. 0.5, and all
continuous predictors were centered around the grand mean prior to analyses.
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RESULTS
Study Participants (N=106)
Average age of participants was 15.5 years (SD 1.5), mean percent mBMI = 81.9 (SD 6.1), and
mean duration of illness was 10.5 months (SD 8.8) (range=2-48 months). A majority of
participants were female (93/106; 87.7%), and from intact families (67/106; 63.2%). More than
one third were hospitalized at presentation (36.8%), while only 7.5% (n=8) were on psychiatric
medications. Table 1 presents baseline demographic and clinical characteristics. There were no
significant differences between groups.
[Insert Table 1 about here]
Treatment and Assessment Completion
Ninety participants (84.9%) completed treatment (>9 sessions/50% of dose). This included 44
(86.3%) in PFT and 46 (83.6%) in FBT, which did not differ between treatment groups (Fisher’s
Exact p = .790). Rates of assessment completion (valid weight and EDE) were 88.7% at EOT
(88.2% PFT, 89.1% FBT), 69.8% at 6-month follow-up (64.7% PFT, 74.5% FBT), and 58.5% at
12-month follow-up (60.8% PFT, 56.4% FBT). Assessment completion rates did not
significantly differ between treatment groups at any assessment point.
Primary and Secondary Treatment Outcomes
Table 2 presents primary and secondary outcomes at each time point by treatment group.
Remission rates at EOT were significantly higher for PFT (43.1%) than FBT (21.8%) (Wald chisquare = 5.85; df = 1; p = .016; OR = 3.03; 95% CI = 1.23-7.46). Differences in remission rates
at 6-month follow-up were also higher for PFT (39.2%) than FBT (21.8%), although this did not
reach statistical significance (Wald chi-square = 3.75; df = 1; p = .053; OR = 2.48; 95% CI =
.989-6.22). There were no differences in remission rates between PFT (37%) and FBT (29%) at
12-month follow-up (Wald chi-square = 0.59; df = 1; p=.444, OR = 1.39, 95% CI = 0.60-3.21)
(See Figure 2). There were no significant differences between treatment groups on any secondary
outcome measures, and all results were confirmed with sensitivity analyses (See Table 3).
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[Insert Figure 2 and Tables 2 and 3 about here]
Treatment Effect Moderators of Primary Outcome
No baseline variable was identified as a treatment effect moderator at EOT. However, EDE
Restraint (p = .046), EDE Eating Concern (p = .034), YBC-EDS Preoccupation (p = .006),
YBC-EDS Rituals (p = .028), YBC-EDS Total (p = .016), and TSPE Adolescent Success (p =
.043) were identified as treatment moderators at 6-month follow-up. EDE Restraint (p = .012),
EDE Eating Concern (p = .039), EDE Shape Concern (p = .040), EDE Global (p = .019),
YBC-EDS Preoccupation (p = .005), YBC-EDS Rituals (p = .005), YBC-EDS Total (p = .006),
and duration of illness (p = .020) were identified as treatment effect moderators at 12-month
follow-up. Participants with more severe eating disorder psychopathology (i.e., high EDE) did as
well in either treatment, while those with more eating disorder-related obsessions and
compulsions (i.e., high YBC-EDS) did better in FBT. Conversely, those with lower scores on
these measures did markedly better in PFT (See Figure 3). At 6-month follow-up, adolescents
with higher baseline expectation of treatment success (i.e., high TSPE) had higher rates of
remission in PFT than those in FBT, while there was no difference in remission between
treatments for adolescents with lower expectation of treatment. Participants with a shorter
duration of illness did better at 12-month follow-up in FBT, while those with a longer duration
did better in PFT.
[Insert Figure 3 about here]

Non-Specific Predictors of Primary Outcome
There were no non-specific predictors of remission at EOT. Baseline expressed emotion (father
FMSS) (p = .024) emerged as a non-specific predictor of remission at 6-month follow-up.
Duration of illness (p = .020) emerged as non-specific predictors of remission at 12-month
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follow-up. Regardless of treatment type, individuals with lower paternal expressed emotion and
shorter duration of illness all showed higher remission at follow-up.
Hospitalization During Treatment Phase
Nineteen (17.9%) participants were hospitalized during treatment, including 13 (23.6%) from
FBT and 6 (11.8%) from PFT (Fisher’s Exact p = .133). Eighty-three percent of hospitalizations
were for medical reasons.
Treatment During Follow-Up
Sixty-one participants received treatment during the study follow-up: 32 for eating disorders, 18
for mental health concerns, or both (n = 11) (FBT =33 vs. PFT = 28; Fisher’s exact p = .420).
A total of 15 participants were readmitted to hospital during follow-up (FBT=10 vs. PFT=5;
Fisher’s exact p = .271).
Treatment Suitability and Patient Expectancy
Adolescent and parent TSPE ratings at Session 1, mid-treatment, and EOT did not differ
between PFT and FBT. On a Likert scale (0-10), means (min/max) varied from 5.37 -7.56 for
adolescents, 7.47 – 8.52 for mothers, and 7.57 – 8.31 for fathers (all p’s = NS).
DISCUSSION
The results of this study support the primary hypothesis that PFT is superior to FBT on
remission at EOT. Indeed, there was a three-fold increase in the odds of remission in those who
received PFT compared to FBT. However, differences between treatments were no longer
statistically significant at 6- and 12-month follow-up. None of the proposed baseline variables
significantly moderated treatment outcome at EOT; however, there was an indication that eating
disorder psychopathology (EDE) and eating disorder-related obsessions and compulsions (YBCEDS) moderated outcome at 6- and 12-month follow-up. There were no differences between
treatment groups in terms of secondary outcome measures. Our findings amplify those of the
only two previous RCTs for adolescent AN11, 12 that compared conjoint and separated models of
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family therapy. The larger current RCT underscores that a separated model can provide an
alternative therapeutic platform for rapid weight restoration in adolescent AN.
This study has several strengths, including a relatively large sample size, manualized
treatments, therapists trained and skilled in family-based interventions for adolescents, expert
supervision, and independent assessors using standardized outcome measures. Furthermore,
both treatment attrition and study dropout were quite low. There are also some limitations. In
particular, both the loss of follow-up data by 12 months, as well as the specialist treatment
program study site, may limit the generalizability of the findings. There also appears to be a
difference in remission rates (weight + EDE) for FBT at EOT in the two Australian studies
(22% for the present RCT and 25% for the Westmead RCT6), as opposed to the one US-based
study utilizing this definition of remission (42%).5 Although speculative, this disparity could be
the result of demographic differences given the public and private healthcare environments of
the Australian and US studies, respectively. Finally, the exploratory analyses of predictors and
moderators did not adjust for multiple comparisons. Consequently, current findings should be
interpreted with appropriate caution.
Findings from the present study demonstrate that a separated family therapy model (PFT)
can be more efficacious in the treatment of adolescents with AN. In addition, this treatment
modality may also have additional advantages over conjoint FBT that could potentially facilitate
broader dissemination of family therapy for adolescent AN. For example, PFT may appeal to
clinicians without formal family therapy training who are hesitant to work in a format that
includes the patient, parents, other caregivers, and siblings.15,41 PFT also does not include an in
vivo family meal, which removes an intervention that some therapists view as a significant
challenge.42 Nor does PFT place expectations upon siblings (or the patient), which perhaps
allows parents and the therapist to more actively engage in therapeutic work. Conversely,
therapists committed to working directly with adolescents or full family systems may be
discouraged by the idea of working with parents without engaging with the adolescent and
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siblings. In addition, few providers might work in a setting in which a nurse could see the patient
in lieu of the therapist. That said, physicians who provide medical clearance and monitoring
alongside FBT may be able to function in this role by increasing the frequency of patient visits
during a course of PFT.
Our exploratory analysis did not identify moderators at EOT, perhaps because the difference
in remission between PFT and FBT was quite substantial at that time-point. However, a number
of important baseline variables, most notably EDE and YBC-EDS, were shown to be associated
with remission at both the 6- and 12-month follow-up time points. Of interest, at 12-month
follow-up, FBT was the more potent intervention for adolescents who demonstrated particularly
high levels of eating disorder-related obsessions and compulsions at baseline. This is in keeping
with a prior study comparing FBT to adolescent-focused therapy,43 but in contrast to another
that suggested that obsessive-compulsive features were more responsive to systemic family
therapy as opposed to FBT.4 These seemingly contradictory findings may be more reflective of
the exploratory nature of moderator analyses rather than substantive differences in these family
interventions.
EE did not emerge as a moderator, unlike what appeared evident in the data from earlier
SFT vs. CFT comparisons,11,12 which might be explained by the publication of the FBT manual7
since these early studies. In the FBT manual, the potential detrimental impact of high EE in
treatment outcome is acknowledged, and clear therapeutic strategies to remedy high levels of EE
are provided. In our study, however, low paternal EE predicted higher remission at 12-month
follow-up, regardless of treatment group. Taken together, these findings add to our cautiously
growing capacity to better match patients with treatment modality, an ability that remains largely
elusive.
The current study is now the seventh RCT to employ family interventions for adolescent AN
since Russell et al.’s seminal work almost 30 years ago.44 Taken together, engaging families to
support adolescents with eating disorders remains encouraging, especially considering the
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absence of alternative treatments with comparable efficacy. Yet, when applying strict weight and
cognition criteria, remission rates in FBT remain modest, both in terms of the proportion
remitted at the EOT, as well as the maintenance of remission at 1- and 4-year follow-up. Given
the impact of this severe disorder during adolescence and beyond, there remains an ongoing
need to develop other innovative treatments or explore additional adaptations of FBT.
Clinical Guidance
 Parents are a great resource in the outpatient treatment of medically stable adolescents with
anorexia nervosa (AN).
 Family-based treatment (FBT) is an efficacious intervention to mobilize parents to restore
weight in this patient population.
 A separated model of FBT, called parent-focused treatment (PFT), can accomplish weight
restoration perhaps more efficiently than FBT.
 PFT is “user friendly” in that the mental health provider mostly works with the parents,
while the adolescent with AN is monitored by a nurse for medical stability and mental status.
REFERENCES
1.

Herpertz-Dahlmann B. Adolescent eating disorders: Update on definitions,

symptomatology, epidemiology, and comorbidity. Child Adolesc Psychiatr Clin N Am.
2015;24(1):177-96.
2.

Chesney E, Goodwin GM, Fazel S. Risks of all-cause and suicide mortality in mental

disorders: a meta-review. World Psychiatry. 2014;13(2):153-60.
3.

Swanson SA, Crow SJ, Le Grange D, Swendsen J, Merikangas KR. Prevalence and

correlates of eating disorders in adolescents: Results from the national comorbidity survey
replication adolescent supplement. Arch Gen Psychiatry. 2011;68(7):714-23.
4.

Agras W, Lock J, Brandt H, et al. Comparison of 2 family therapies for adolescent

anorexia nervosa: A randomized parallel trial. JAMA Psychiatry. 2014;71(11):1279-86.
5.

Lock J, Le Grange D, Agras WS, Moye A, Bryson SW, Jo B. Randomized clinical trial

comparing family-based treatment with adolescent-focused individual therapy for adolescents
with anorexia nervosa. Arch Gen Psychiatry. 2010;67(10):1025-32.

15
6.

Madden S, Miskovic-Wheatley J, Wallis A, et al. A randomized controlled trial of in-

patient treatment for anorexia nervosa in medically unstable adolescents. Psychol Med.
2015;45:415-27.
7.

Lock J, Le Grange D. Treatment manual for anorexia nervosa: A family-based approach

2nd ed. New York: Guilford Press; 2013.
8.

Lock J. An update on evidence-based psychosocial treatments for eating disorders in

children and adolescents. Journal of Clinical Child and Adolescent Psychology. 2015;44:707-21.
9.

Le Grange D, Lock J, Accurso EC, et al. Relapse from remission at two- to four-year

follow-up in two treatments for adolescent anorexia nervosa. J Am Acad Child Adolesc
Psychiatry. 2014;53:1162-7.
10.

Lock J, Le Grange D, Agras WS, et al. Can adaptive treatment improve outcomes in

family-based therapy for adolescents with anorexia nervosa? Feasibility and treatment effects of a
multi-site treatment study. Behav Res Ther. 2015;73:90-5.
11.

Le Grange D, Eisler I, Dare C, Russell GF. Evaluation of family treatments in adolescent

anorexia nervosa: A pilot study. Int J Eat Disord. 1992;12:347-58.
12.

Eisler I, Dare C, Hodes M, Russell GFM, Dodge E, Le Grange D. Family therapy for

adolescent anorexia nervosa: The results of a controlled comparison of two family interventions.
J Child Psychol Psychiatry. 2000;41:727-36.
13.

Morgan HG, Russell GFM. 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;5:355-71.
14.

Eisler I, Simic M, Russell GF, Dare C. A randomised controlled treatment trial of two

forms of family therapy in adolescent anorexia nervosa: A five-year follow-up. J Child Psychol
Psychiatry. 2007;48:552-60.

16
15.

Hughes EK, Sawyer SM, Loeb KL, Le Grange D. Parent-focused treatment. In: Loeb

KL, Le Grange D, Lock J, editors. Family therapy for adolescent eating and weight disorders:
New applications. New York: Routledge/Taylor and Francis Group; 2015: 59-71.
16.

Sanders MR. Triple P-Positive Parenting Program: towards an empirically validated

multilevel parenting and family support strategy for the prevention of behavior and emotional
problems in children. Clin Child Fam Psychol Rev. 1999;2:71-90.
17.

Hughes EK, Le Grange D, Court A, et al. Parent-focused treatment for adolescent

anorexia nervosa: A study protocol of a randomised controlled trial. BMC Psychiatry.
2014;14:105.
18.

Hughes EK, Le Grange D, Court A, et al. Implementation of family-based treatment for

adolescents with anorexia nervosa. J Pediatr Health Care. 2014;28:322-30.
19.

American Psychiatric Association. Diagnostic and statistical manual of mental disorders

(4th ed., text revision). Washington DC: American Psychiatric Press; 2000.
20.

American Psychiatric Association. Diagnostic and statistical manual of mental disorders.

5th ed. Washington DC: American Psychiatric Publishing; 2013.
21.

National Center for Health Statistics. CDC Growth Charts: Clinical Growth Charts,

2000. Centers for Disease Control and Prevention. www.cdc.gov/growthcharts/cdc_charts.htm.
Updated 9 September 2010. Accessed May 16, 2016.
22.

American Academy of Pediatrics. Identifying and treating eating disorders. Pediatr Rev.

2003;111:204-11.
23.

Fairburn CG, Cooper Z. The Eating Disorder Examination (Twelfth Edition). In:

Fairburn CG, Wilson GT, eds. Binge eating: Nature, assessment and treatment. New York:
Guilford Press; 1993: 317-60.
24.

Alison D. Handbook of Assessment Methods for Eating Behavior and Weight-

Related Problems. Thousand Oaks, CA: Sage; 1995.

17
25.

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(3):175-83.
26.

Couturier J, Lock J. What is recovery in adolescent anorexia nervosa? Int J Eat Disord.

2006;39(7):550-5.
27.

Kovacs M. Children's Depression Inventory technical manual. Ontario, Canada: Multi-

Health Systems; 1992.
28.

Rosenberg M. Society and the adolescent self-image. Princeton, NJ: Princeton University

Press; 1965.
29.

Scahill L, Riddle MA, McSwiggin-Hardin M, et al. Children's Yale-Brown Obsessive

Compulsive Scale: Reliability and validity. J Am Acad Child Adolesc Psychiatry. 1997;36:844-52.
30.

Mazure CM, Halmi KA, Sunday SR, Romano SJ, Einhorn AM. The Yale-Brown-Cornell

Eating Disorder Scale: Development, use, reliability and validity. J Psychiatr Res. 1994;28:425-45.
31.

Sheehan DV. Mini International Neuropsychiatric Interview v6.0. Jacksonville, FL:

Medical Outcome Systems; 2010.
32.

Derogatis LR. Symptom Checklist-90-Revised. San Antonio, TX: Pearson Assessments;

1994.
33.

Magana AB, Goldstein MJ, Karno M, Miklowitz DJ. A brief method for assessing

expressed emotion in relatives of psychiatric patients. Psychiatry Res. 1986;17(3):203-12.
34.

Zaitsoff SL, Doyle AC, Hoste RR, le Grange D. How do adolescents with bulimia

nervosa rate the acceptability and therapeutic relationship in family-based treatment? Int J Eat
Disord. 2008;41:390-8.
35.

Luborsky P. Principles of psychoanalytic psychotherapy. New York: Basic Books; 1984.

36.

Rhodes P, Baillie A, Brown J, Madden S. Parental efficacy in the family-based treatment

of anorexia: Preliminary development of the Parents Versus Anorexia Scale (PVA). Eur Eat
Disord Rev. 2005;13:399-405.

18
37.

Watson D, Clark LA. Manual for the Positive and Negative Affect Schedule - Expanded

Form. Iowa City, IA: The University of Iowa; 1994.
38.

Poreh AM, Rawlings D, Claridge G, Freeman JL, Faulkner C, Shelton C. The BPQ: A

scale for the assessment of borderline personality based on DSM-IV criteria. J Personal Disord.
2006;20:247-60.
39.

Moos RH, Moos BS. The Family Environment Scale. Palo Alto, CA: Consulting

Psychologists Press; 1986.
40.

Schafer JL. Analysis of Incomplete Multivariate Data. London: Chapman and Hall; 1997.

41.

Hughes EK, Sawyer SM, Loeb KL, Le Grange D. Who’s in the room? A parent-focused

family therapy for adolescent anorexia nervosa. Eating Disorders: The Journal of Treatment and
Prevention. 2015;23:291-301.
42.

Couturier J, Kimber M, Jack S, Niccols A, Van Blyderveen S, McVey G. Understanding

the uptake of family-based treatment for adolescents with anorexia nervosa: Therapist
perspectives. Int J Eat Disord. 2012;46(2):177-88.
43.

Le Grange D, Lock J, Agras WS, et al. Moderators and mediators of remission in family-

based treatment and adolescent focused therapy for anorexia nervosa. Behav Res Ther.
2012;50:85-92.
44.

Russell GF, Szmukler GI, Dare C, Eisler I. An evaluation of family therapy in anorexia

nervosa and bulimia nervosa. Arch Gen Psychiatry. 1987;44:1047-56.
Figure 1. Consolidated Standards of Reporting Trials (CONSORT) diagram. Note: FBT =
family-based treatment; PFT = parent-focused treatment.
Figure 2. Change in remission rates across treatments. Note: 6MO FU = 6-month follow-up;
12Mo FU = 12-month follow-up; EOT = end-of-treatment; FBT = family-based treatment;
PFT = parent-focused treatment.
Figure 3. Moderator effect on remission at follow-up for Eating Disorder Examination (EDE),
Yale-Brown-Cornell Eating Disorder Scale (YBC-EDS), therapy suitability and patient
expectancy, and duration of illness. Note: Error Bars are standard error. FBT = family-based
treatment; PFT = parent-focused treatment.

IP
T

CR

19

Table 1. Demographic and Clinical Characteristics at Baseline by Treatment Group
Characteristic
Female (n, %)

PFT
(n = 51)
44 (86.3)

FBT
(n = 55)
49 (89.1)

Total
(N = 106)
93 (87.7)

PFT vs. FBT
Significance
Fisher’s Exact p = .770

Age, years (mean, SD)

15.7 (1.6)

15.4 (1.3)

15.5 (1.5)

Australian born (n, %)

47 (92.2)

51 (92.7)

98 (92.5)

t = -0.84; df = 104; p =
.402
Fisher’s Exact p = 1.00

University degree, mother (n, %)

15 (29.4)

22 (40.0)

37 (34.9)

Fisher’s Exact p = .310

University degree, father (n, %)

13 (25.5)

16 (29.1)

29 (27.4)

Fisher’s Exact p = .828

Intact family (n, %)

33 (64.7)

34 (61.8)

67 (63.2)

Fisher’s Exact p = .841

Duration of illness, months (mean, SD)

10.0 (8.1)

11.0 (9.4)

10.5 (8.8)

t = 0.56; df = 104; p = .576

Psychiatric medication (n, %)
Eating Disorder Examination Global
(mean, SD)
% Median BMI (mean, SD)

2 (3.9)
2.09 (1.54)

6 (10.9)
2.20 (1.81)

8 (7.5)
2.15 (1.68)

Fisher’s Exact p = .273
t = 0.33; df = 104; p = .744

82.8 (6.2)

81. 1 (5.9)

81.9 (6.1)

BMI (mean, SD)

16.7 (1.4)

16.3 (1.2)

16.5 (1.3)

Hospitalized at presentation (n, %)

18 (35.3)

21 (38.2)

39 (36.8)

t = -1.44; df = 104; p =
.152
t = -1,64; df = 104; p =
.104
Fisher’s Exact p = .841

Mood disorder (n, %)

15 (29.4)

9 (16.4)

24 (22.6)

Fisher’s Exact p = .163

Anxiety disorder (n, %)

12 (23.5)

12 (21.8)

24 (22.6)

Fisher’s Exact p = 1.00
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OCD (n, %)

4 (7.8)

2 (3.6)

6 (5.7)

Fisher’s Exact p = .425

Behavioral disorder (n, %)

0 (0.0)

2 (3.6)

2 (1.9)

Fisher’s Exact p = .496

Suicide or self-harm risk (n, %)

4 (7.8)

7 (12.7)

11 (10.4)

Fisher’s Exact p = .530

Note: BMI = body mass index; FBT = family-based treatment; OCD = obsessive-compulsive disorder; PFT = parent-focused treatment.
Table 2. Primary and Secondary Outcomes by Treatment Groupa
Primary Outcome
End of Treatment
6-Month Follow-Up
Remission (n, %)
PFT (n = 51)
FBT (n = 55)
Significance
Secondary Outcomes
EDE Global (mean, SD)
PFT (n = 51)
FBT (n = 55)
Significance
% mBMI (mean, SD)
PFT (n = 51)
FBT (n = 55)
Significance

12-Month Follow-Up

22 (43.1%)
12 (21.8%)
p = .016

20 (39.2%)
12 (21.8%)
p = .053

19 (37.3%)
16 (29.1%)
p = .444

0.81 (1.22)
1.10 (1.32)
p = .255

0.74 (1.01)
0.98 (1.28)
p = .858

0.81 (1.13)
1.04 (1.24)
p = .965

93.9 (10.4)
90.7 (8.7)
p = .166

95.0 (11.4)
92.8 (9.9)
p = .456

95.6 (10.0)
93.3 (9.7)
p = .603

Note: EDE Global = Eating Disorder Examination global score; FBT = family-based treatment; mBMI = median body mass index; PFT = parentfocused treatment.
a
Logistic regression, all p-values controlling for gender, age, and illness severity.
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Table 3. Additional Outcomes by Treatment Groupa
Additional Outcomes
End of Treatment

6-Month Follow-Up

12-Month Follow-Up

EDE Restraint (mean, SD)
PFT (n = 51)
0.63 (1.34)
0.53 (0.89)
0.55 (0.96)
FBT (n = 55)
0.92 (1.43)
0.85 (1.40)
0.77 (1.18)
Significance
p = .256
p = .834
p = .930
EDE Eating Concerns (mean, SD)
PFT (n = 51)
0.54 (1.09)
0.56 (0.95)
0.65 (1.15)
FBT (n = 55)
0.67 (0.96)
0.61 (1.01)
0.79 (1.13)
Significance
p = .293
p = .555
p = .730
EDE Weight Concerns (mean, SD)
PFT (n = 51)
0.89 (1.39)
0.85 (1.13)
0.94 (1.21)
FBT (n = 55)
1.27 (1.50)
1.22 (1.42)
1.10 (1.28)
Significance
p = .297
p = .659
p = .704
EDE Shape Concerns (mean, SD)
PFT (n = 51)
1.16 (1.48)
0.94 (1.28)
1.11 (1.37)
FBT (n = 55)
1.58 (1.80)
1.31 (1.67)
1.42 (1.66)
Significance
p = .424
p = .702
p = .764
CDI Total (mean, SD)
PFT (n = 51)
10.2 (10.3)
8.1 (7.4)
7.0 (5.5)
FBT (n = 55)
11.3 (9.1)
8.0 (8.0)
10.2 (9.0)
Significance
p = .513
p = .788
p = .272
RSE Total (mean, SD)
PFT (n = 51)
29.1 (6.4)
29.7 (6.2)
30.7 (5.1)
FBT (n = 55)
28.0 (7.2)
29.9 (5.8)
29.4 (6.1)
Significance
p = .465
p = .820
p = .290
Days driven exercise (mean, SD)
PFT (n = 51)
1.0 (4.1)
1.8 (3.4)
2.8 (4.2)
FBT (n = 55)
3.1 (7.5)
3.0 (6.4)
4.3 (7.1)
Significance
p = .080
p = .987
p = .447
Note: CDI = Child Depression Inventory; EDE = Eating Disorder Examination; FBT = family-based treatment; PFT = parent-focused treatment; RSE = Rosenberg SelfEsteem Scale.
a Logistic regression, all p-values controlling for gender, age, and illness severity.
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