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Abstract 

Background  This study aimed to systematically scope the available quantitative evidence for adolescent Bulimia 
Nervosa (BN) interventions. Specifically, the study aimed to review psychological and behavioural symptoms out-
comes, as well as changes in comorbid psychiatric and caregiver factors.

Method  Five main and three grey literature databases were searched on 4th September 2024. Eligible peer-reviewed 
journal articles, dissertations and book chapters were included. Studies included children and adolescents with pri-
mary diagnoses of Bulimia Nervosa, Eating Disorder Not Otherwise Specified (EDNOS-BN) and Other Specified Feed-
ing and Eating Disorder (OSFED-BN).

Results  Findings from 18 studies (seven randomised controlled trials, three secondary analyses, eight single-arm 
studies) encompassing 710 participants were synthesised. All studies were conducted in the USA (10/18, 55.6%), 
UK (4/18, 22.2%), and mainland Europe (4/18, 22.2%). Most were conducted in an outpatient setting (14/18, 77.8%), 
with the remainder conducted in a day hospital (2/18, 11.1%), mixed outpatient/day hospital (1/18, 5.6%), or residen-
tial (1/18, 5.6%) setting. Family-focused therapies (10/18, 55.6%) and cognitive behavioural therapies (10/18, 55.6%) 
were most represented. Both were associated with improvements in BN psychopathology, comorbid difficulties 
and parent/caregiver factors. Weak evidence in favour of adjunctive therapies and Fluoxetine were reported.

Discussion  There is a striking paucity in adolescent bulimia nervosa intervention research. Whilst family-focused 
and cognitive behavioural therapies show promise, the evidence base is relatively small. Most studies had small 
sample sizes and were conducted with predominately White, female participants. Very little data are available regard-
ing parent/caregiver outcomes. Future research focusing on theory-driven mechanisms that target the broader 
presentation of BN are needed.

Keywords  Adolescent, Child, Bulimia nervosa, Eating disorder not otherwise specified, EDNOS, Treatment, Family-
based treatment, CBT

Plain English summary 

This study aimed to systematically scope the available evidence for adolescent Bulimia Nervosa (BN) intervention 
in terms of symptom outcomes, related difficulties and parent/caregiver factors. Five main and three grey literature 
databases were searched on 4th September 2024. Relevant peer-reviewed journal articles, dissertations and book 
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chapters were included. Findings from 18 studies (seven randomised controlled trials, three secondary-analyses, 
eight single-arm studies) encompassing 710 people were synthesised. All studies were conducted in the USA, UK 
or mainland Europe. Family-focused therapies and cognitive behavioural therapies were most represented. Both were 
associated with improvements in adolescent BN symptoms, comorbid difficulties and parent/caregiver factors. One 
study looked at the impact of medication (Fluoxetine 60mg/daily), with promising findings. There is a striking lack 
of adolescent bulimia nervosa intervention research. Whilst family-focused and cognitive behavioural therapies show 
promise, the evidence base is relatively small. Most studies had small sample sizes with participants who identified 
as White and female. Very little data are available on the impact of treatment on parents/caregivers. More higher qual-
ity studies, with larger and more diverse participants are needed.

Background
Bulimia Nervosa (BN) typically arises during adolescence 
or early adulthood [1]. It is estimated that up to 3% of 
females and more than 1% of males suffer from BN dur-
ing their lifetime [2]. The age-standardized prevalence 
estimate of BN in children and adolescents in the recent 
Global Burden of Disease study 2019 was 58.55 (95% UI: 
32.15–101.10) per 100,000 [3]. Population based studies 
using broader disordered eating criteria report BN rates 
as high as 14–22% [1, 4, 5].

BN has significant psychological and social sequalae, 
which may impact the developing adolescent and their 
family. A 2011 cross-sectional study of 10,123 adoles-
cents with BN reported 88% to have at least one comor-
bid DSM-IV Axis-1 disorder, with 53% reporting lifetime 
suicidality and 35.1% reporting at least one historical sui-
cide attempt [5]. Furthermore, 78% acknowledged BN to 
have contributed to some level of functional impairment. 
Left unaddressed, these comorbidities remain a signifi-
cant issue for adults with BN, with evidence of high rates 
of affective disorders [6], alcohol and substance use disor-
ders [7], attention deficit hyperactivity disorder (ADHD) 
[8] and personality disorders [9], with borderline person-
ality disorder traits particularly common amongst adult 
women with BN [10]. This reinforces the importance of 
early adolescent intervention for BN and its associated 
comorbidities, particularly when considering comorbid-
ity as a risk factor for increased mortality amongst adults 
with BN [11].

There is notable disparity regarding the treatment evi-
dence base between adult and adolescent BN. Whilst 
numerous robust randomised controlled trials (RCTs) 
demonstrate the efficacy of treatments amongst adults 
[12], research into adolescent BN treatment efficacy 
remains relatively sparse [13, 14]. It is also unclear to 
what extent conclusions drawn from adult BN research 
can be applied to adolescents. A 2004 Cochrane review 
supported the efficacy of cognitive behavioural therapy 
(CBT), specifically CBT-BN in the treatment of adults 
with BN, informing current National Institute for Health 
and Care Excellence (NICE) guidelines [15]. Other 

psychological therapies such as interpersonal psycho-
therapy have also being reported as efficacious over the 
longer term [16]. Previous narrative reviews of adolescent 
BN treatment [14, 17] as well as a more recent systematic 
review of broader adolescent eating disorder treatments 
[13] further highlighted the scarcity of robust research, 
identifying only one open medication trial [18] and four 
RCT’s [19–22].

Whilst several reviews exist, most are now relatively old 
or overly stringent in their inclusion criteria (e.g. RCTs 
only) [13]. They also typically do not include the impact 
of treatment on co-morbid and family/caregiver factors. 
Given the dearth of adolescent BN RCTs, a more exhaus-
tive, systematic scoping review of adolescent BN studies 
is needed. Specifically, a review of all currently available 
data, including lower quality and adjunctive interven-
tion studies, which may previously have been excluded, 
is needed. The current review aimed to meet this need by 
systematically and comprehensively scoping the quantita-
tive literature. The current review has four aims:

(1)	 To review the impact of interventions on the psy-
chological and behavioural symptoms of adolescent 
bulimia nervosa

(2)	 To review the impact of interventions on comorbid 
psychiatric factors (i.e. mood, anxiety, etc)

(3)	 To review the impact of interventions on family/
parental/caregiver outcomes

(4)	 Provide recommendations for future research

Methodology
A systematic scoping review methodology [23] was used 
for this review, including the Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses (PRISMA) 
[24]. This was deemed the most appropriate methodol-
ogy to meet the study aims as it allowed for the inclu-
sion of a range of study types, quality and interventions 
targeting BN symptoms (e.g. psychological, medication, 
physical, etc.). Systematic scoping review methodology 
allows for a broader coverage of the available literature 
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and provides an overview of the available literature, 
rather than the more specific remit of a systematic review 
[25]. Study methodology was designed by both authors 
(ML, JB) using the PICOS (population, intervention, 
comparison, outcome, study design) framework [26]. ML 
implemented the initial  search strategy and study selec-
tion, inconsistencies regarding study selection were cross 
referenced against initial inclusion criteria and resolved 
by consensus discussions. Zotero software was used dur-
ing this process. ML completed data extraction.

Eligibility criteria
Eligibility criteria are presented in Table 1.

Search strategy
Five main databases (Medline, PsychInfo, Embase, CEN-
TRAL, CINAHL) and three grey literature databases 
(SCOPUS, Web of Science and ProQuest Dissertations 
and Theses Global) were searched using variations of the 
terms “adolescent”, “bulimia nervosa” and “intervention” 
on 4th September 2024 (see Supplementary Material 1 
for exact search terms). Reference lists of identified stud-
ies were also screened for any additional relevant papers 
meeting the inclusion criteria.

Selection process
ML conducted the initial search. Duplicates were then 
manually removed and remaining titles and abstracts 

reviewed by ML. Full-text citations and reference lists of 
the remining relevant manuscripts were screened by both 
authors for further eligibility before reaching agreement 
on the included manuscripts (Fig.  1 PRISMA). Consen-
sus was reached via an iterative process during three, 
separate, one-hour meetings.

In keeping with other research, studies that were pre-
dominantly adolescent focused but included participants 
up to the age of 25 were included. However, exclusively 
‘young adult’ studies recruiting individuals > 18 (despite 
all participants being under age 25) where excluded from 
this review. This resulted in the removal of four studies 
[27–30].

Data extraction, charting, and categorisation
Included studies were charted by study aims. Tables 
were developed by ML in consultation with JB to deter-
mine variable extraction. For all three aims this included 
organising data by study design (RCT, RCT secondary 
analyses and single-arm studies), study setting (outpa-
tient, day hospital, residential, inpatient), participant 
demographics and intervention characteristics, includ-
ing intensity and duration. Aim 1 examined change in BN 
symptoms, aim 2 change in comorbid individual factors, 
and aim 3 change in parent/carer factors. All data were 
compared from baseline to end-of-treatment and follow-
up if available.

Table 1  Scoping review eligibility criteria

Included Excluded

Publication type Peer-reviewed articles
Book chapters
Dissertations

Published abstracts

Language English Non-english Language

Study Objectives Investigates the impact of an intervention on adolescent bulimia ner-
vosa outcomes, including:
Explicit focus on eating disorder outcomes (e.g., formal outcome meas-
ures, frequency of disordered eating/compensatory behaviours)
Explicit focus on comorbid symptoms
Explicit focus on parent and family outcomes

Methodology/Design Any quantitative experimental design
Any date
Must include adequately described methodology appropriate 
to research question
Must include quantitative measures of the relationship between inter-
vention and eating disorder outcomes
Must include a measure of eating disorder symptoms pre and post 
treatment

Qualitative study design
Systematic or scoping reviews
Meta-analyses
Case report design
Satisfaction or acceptability data only
No data collection methodology or analysis reported
Case series without reported means

Sample Children and Adolescents (up to 25 years old)
Formal diagnosis of either Bulimia Nervosa or eating disorder not other-
wise specified (EDNOS) or Other Specified Feeding and Eating Disorder 
(OSFED)-BN type
Any treatment setting

Sample aged under 25 but specifically exclude 
adolescent cohort i.e. young adults (18–25 year old’s) 
only
Multi-diagnostic adolescent eating disorder samples 
where data are not reported separately per diagnosis
Mixed adolescent and adult studies where data are 
not reported separately for adolescents
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Fig. 1  PRISMA flow diagram
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Risk of bias
Risk of bias was assessed using the Mixed Method 
Appraisal Tool [31]. While systematic scoping review 
guidance does not require risk of bias assessment [25, 
32], it was completed for the current review as it was 
deemed useful in understanding the available data.

Results
Study selection and characteristics
5896 papers were initially identified from the search 
strategy. Subsequent removal of duplicates and manu-
scripts not meeting eligibility criteria resulted in 18 stud-
ies being included in the final review (Fig. 1 for PRISMA).

The total sample size of the included studies was 710 
young people (mean age = 16.89 years, range 12–21 years, 
96.7% female). Three studies were secondary analyses of 
an included RCT [20]. As these duplicated participant 
numbers and demographics, these data were excluded 
from overall sample calculations. See Tables 2 for a sum-
mary of study characteristics, demographics, design and 
follow-up timepoints.

A narrative synthesis of the 18 studies is reported 
below, with data from seven RCTs, three RCT secondary 
analyses, and eight single-arm studies. Three studies were 
classified as RCT’s based on methodology reporting “ran-
dom allocation” to experimental or control group, despite 
lacking details around randomisation, blinding or group 
comparability [33–35]. Whilst a number of studies also 
included qualitative data, this was not commented on, as 
it was outside the aims of this review.

The majority of studies were from the USA (n = 10, 
55.5%). Whilst two studies included a sample size greater 
than 100 (n = 2, 11.1%), the remaining studies were 
far smaller, with 38.8% (n = 7) having less than 40 par-
ticipants and 22.2% (n = 4) less than 20. Most studies 
reported data from interventions delivered in an outpa-
tient setting (n = 14, 77.7%), three were in a residential/
day hospital setting (n = 3, 16.66%) and one in a mixed 
outpatient/day hospital setting (n = 1, 5.5%). Seven stud-
ies included adolescents with diagnosed BN (n = 7, 
38.8%), six included a mixed full, subthreshold or partial 
BN sample (n = 6, 33.3%) and five a combined adoles-
cent BN and Eating Disorder Not Otherwise Specified 
(EDNOS-BN) or Other Specified Feeding and Eating Dis-
order (OSFED-BN) samples (n = 5, 27.7%). One included 
a mixed adolescent ED sample (AN, BN, EDNOS) (n = 1, 
5.5%) [36] and one a mixed adult and adolescent BN sam-
ple (n = 1, 5.5%) [35]. Both were included in this review as 
they reported on adolescent BN outcomes separately. Ten 
studies examined a family-focused intervention (n = 10, 
55.5%). Regarding risk of bias, six studies were rated as 
high, eight as moderate and four as low in quality. See 
Supplementary Material 2 for details.

Narrative synthesis
Physical and psychological symptom outcomes (aim 1)
See Table 3 for a summary of data related to psychologi-
cal and behavioural symptom outcomes. Further details 
are presented in an extended table provided in the Sup-
plementary Material.

Randomised controlled trials (RCTs)  Seven RCTs with 
varying sample sizes and interventions were identified 
(see Table 3). Four larger (N = 80–109), well cited RCTs 
[19–22] and three smaller (N = 13–29), lower quality 
RCTs [33–35] were included. Of note, the latter three 
studies were categorised as RCTs in this review based 
on reference to “randomisation” of participants in their 
methodologies. However, none commented on the blind-
ing or randomisation process. The majority of RCTs were 
conducted in an outpatient setting (n = 6, 85.7%). The 
remaining one was in a residential setting [33].

Family‑focused interventions  Data from the four iden-
tified RCTs are generally supportive of family-focused 
interventions as effective in reducing BN symptoms. Data 
suggests FBT-BN and EFFT may lead to greater symptom 
reduction than CBT-based interventions or supportive 
psychotherapy, although differences in outcome are rela-
tively modest. One RCT suggests guided self-help CBT 
may be slightly more efficacious at end-of-treatment, 
although findings are mixed, and differences disappear at 
follow-up.

The largest, two-site, RCT [20] randomised 109 ado-
lescents with BN or partial BN (binge/purge episodes 
more than once per week for six months) to six months 
of either manualised outpatient Family Based Treatment 
(FBT-BN) [46] or an adapted version of adolescent CBT 
(CBT-A) [47]. Individual CBT-A focused on body image 
and weight related cognitions and behaviours, whilst 
FBT-BN centred on supporting parents to take charge 
and manage their young person’s disordered eating 
behaviours early in treatment and then supporting the 
family to transition to developmentally appropriate inde-
pendence. Significantly more young people were absti-
nence from bingeing and purging in the FBT-BN group 
compared to CBT-A at end-of-treatment. Whilst FBT-
BN remained superior, both groups showed sustained 
improvement at six-month follow-up, with no difference 
in abstinence rates between group at 12-month follow-
up. Dropout rates of 10% (EOT), 38% (six months) and 
36% (12 months) were a limitation.

Two further RCT’s [19, 21] also compared family thera-
pies against individual psychotherapy. The larger of these 
[21] randomised 85 adolescents with BN or EDNOS-BN 
to six months Family Therapy (FT-BN) versus 10 sessions 
of guided self-help CBT (CBT-GSH). Primary outcome 
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was objective abstinence from bingeing and vomiting at 
end-of-treatment. In contrast to the above study, results 
demonstrated that CBT-GSH was superior to FBT-BN, 
albeit only regarding bingeing abstinence at end-of-treat-
ment. This difference was not sustained at 12 months 
(six-month follow-up). CBT-GSH also showed earlier 
improvement in bingeing (at six months) compared to 
FT-BN. Of note, no significant differences were observed 
between groups for purging or primary outcome of 
bingeing and purging at end-of-treatment or 12 months 
(six-month follow-up).

Le Grange et  al.’s [19] earlier RCT compared FBT-BN 
against individual supportive psychotherapy (SPT), a 
non-specific supportive treatment adapted from an adult 
BN treatment. 80 adolescents with BN or partial BN were 
randomised to six months of either intervention. Primary 
outcome was the proportion of participants in remission 
or partial remission, defined as those meeting all DSM-
IV criteria except the  binge or purge frequency of once 
per week for six months, at end-of-treatment. Second-
ary outcome was binge/purge frequency and subscale 
scores on the Eating Disorder Examination (EDE) [48]. 
FBT-BN was associated with significantly higher rates of 
abstinence from bingeing and purging compared to SPT 
at end-of-treatment. This was sustained at six-month 
follow-up. Nevertheless, overall abstinence rates declined 
in both groups at six-month follow-up. Regarding 

secondary outcomes, random regression analysis showed 
main effects in favour of FBT-BN on all EDE subscales 
with a reduction in core bulimic symptoms observed 
more quickly in the FBT-BN group.

A smaller RCT (N = 13) explored emotionally focused 
family therapy (EFFT) [34]. Thirteen adolescents with 
BN were randomised to 10 sessions of EFFT (n = 9) or 
10 weeks of group CBT (n = 4). Primary outcome was 
change in Diagnostic Survey for Eating Disorders (DSES) 
[49], Eating Disorder Inventory (EDI) [50] and Bulimic 
Symptom Checklist (BSCL) [51] scores. Both EFFT and 
group CBT were associated with a decrease in bulimic 
symptoms, measured using the EDI and BSCL scores, 
with no differences between groups. Of note, 23 people 
declined to participate due to not wanting their family 
members involved in treatment and/or that their families 
were unaware of their eating disorder.

Individual interventions  Data from RCTs examining 
outcomes of individual interventions suggest CBT, psy-
chodynamic therapy and guided self-help CBT may be 
effective at supporting BN symptom reduction.

One larger RCT randomised participants (N = 81) 
with full or partial BN (defined as bingeing and purg-
ing less than two times per week over three months) 
to 12 months of two manualised individual interven-
tions; psychodynamic therapy (PDT) and CBT [22]. 

Table 3  Significant differences in symptoms of bulimia nervosa across treatments and follow-up (aim 1)

Cell colour key: Green (Y), Significant difference detected; Red (X), no significant difference detected; Yellow, Mixed outcomes— some significant (Y), some not 
significant (X) differences detected; Grey, not reported; White, not measured; Blue, secondary analysis of included RCT [20]
a All but on participant received 1–10 months of intervention. The remaining one participant received 17 months of treatment. This participant is not included in 
follow-up duration
b 6 day/week program with reducing number of days/week attended
c Weekly completion of sessions encouraged
d Loss of control eating data
e For studies that reported a significant difference between groups the superior treatment is named in the cell

6mfu, 6-month follow-up; 12mfu, 12-month follow-up; BiB, bibliotherapy; BT, behavioural therapy; CBT, cognitive behavioural therapy; DBT, dialectical behaviour 
therapy; EAT, Eating Attitudes Test; EDE, Eating Disorder Examination; EDI, Eating Disorder Inventory; EOT, end-of-treatment; FBT-BN, family-based treatment for 
bulimia nervosa; FT-BN, family therapy or bulimia nervosa; FU, follow-up; GSH, guided self-help; ICAT-A, integrative cognitive affective therapy for adolescents; nm, not 
measured; nr, not reported; PDT, psychodynamic therapy; RCT, randomised controlled trial; SPT, supportive psychotherapy
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Both interventions used a disorder specific, symptom 
orientated approach, albeit differed with regards their 
respective focus on emotions, behaviour, and cogni-
tions. Primary outcome was remission, defined as a lack 
of DSM-IV BN/partial BN diagnosis at end-of-treatment. 
Secondary outcomes were frequency of binge/purge epi-
sodes EDE and Eating Disorder Examination Question-
naire (EDE-Q) German version [52] subscales and global 
scores at end-of-treatment and 12-month follow-up (24 
months). No between group difference in remission rates 
was reported at end-of-treatment. Significant improve-
ments in secondary outcome measures were observed 
in both treatments, and improvements were maintained 
between end-of-treatment (12 months) and 12-month 
follow-up (24 months). Small between group effect sizes 
were observed for binge/purge behaviours in favour of 
CBT and for eating concern in favour of PDT. Of note, 
this study was not powered to be an equivalence trial, 
potentially accounting for lack of between group differ-
ences. A dropout rate of 30% was also reported, which 
the authors attributed to the relatively long intervention 
length. Dropout was higher in the CBT group (38.5%).

A smaller study explored the efficacy of CBT guided 
self-help [35]. Adolescent outcomes were compared to 
adults with BN, with the authors hypothesising treatment 
to be equally efficacious. The mixed adult/adolescent 
sample consisted of 29 adolescents and 97 adults with 
BN or EDNOS-BN. Only adolescent (age range 16–21) 
outcomes are reported in the current review. Partici-
pants were randomised to two forms of guided self-help: 
internet-based CBT guided self-help (INT-GSH) or bibli-
ography-based CBT guided self-help (BIB-GSH) for four 
to seven months. Main outcome measures were remis-
sion rates and eating disorder psychopathology measured 
using the Questionnaire Anamnesetique pour les Trou-
bles Alimentaire (QATA) [53] and the Eating Disorder 
inventory-2 (EDI-2) [54]. Results for both groups  were 
combined due to lack of between group differences, with 
44% of adolescents in remission or abstinent by end-of-
treatment (seven months) and 55% in remission or absti-
nent at follow-up (18 months). Over time there was a 
significant improvement in mean monthly binge eating, 
vomiting and fasting, with the highest decrease observed 
during the first four months of treatment. On the EDI-2, 
all sub-scale scores except perfectionism improved over 
time, with highest decrease within the first four months 
of therapy, and then evening out or slightly increases 
at the end of follow-up. On the EDI-2, no differences 
between the adolescent and adult groups were reported, 
except on maturation fears for which the adolescent 
group scored significantly higher. As such, adolescent 
only EDI-2 score changes are not reported. Analysis of 
the whole sample (combined adolescent and adult data) 

demonstrated an improvement on all EDI-2 subscales, 
except perfectionism, over time. The greatest improve-
ment occurred within the first four months of treatment. 
Whilst supporting the use of technology assisted CBT 
in improving BN psychopathology, the lack of separate 
INT-GSH and BIB-GSH outcome reporting, absence of 
specific EDI-2 adolescent BN statistical analysis, small 
sample size and treatment attrition (39.8% of cohort did 
not report outcome, although it unspecified what pro-
portion of these were adolescents) makes interpretation 
of these data limited.

Residential treatment  The only residential RCT [33] 
evaluated adjunctive massage therapy versus treatment 
as usual, which included 30–40 group therapy sessions 
per week. 24 female with BN were randomly assigned to 
received 10 massages over five weeks. They completed the 
EDI [50] on the first and last day of the five-week interven-
tion. The massage group had significantly reduced scores 
on the EDI total score and several subscales (drive for 
thinness, bulimia, dissatisfaction, ineffectiveness, perfec-
tionism, interpersonal distrust, interoceptive awareness, 
and maturity fears) compared to the  treatment as usual 
group. The authors hypothesised that massage therapy 
may raise patients’ awareness of their bodies, helping 
them to challenge body image dissonance. Whilst small, 
with limited reporting of outcome data, findings reinforce 
the importance of approaching adolescent BN treatment 
holistically.

Single‑arm studies  Six case series [18, 40, 42–44, 55], 
one secondary analysis [37] and one retrospective audit 
[45] were included. see Table 4 for details. Most (n = 6/8, 
75.0%) were conducted in an outpatient setting, with one 
in a partial hospitalisation program [43] and another in 
a mixed inpatient/outpatient setting [42]. Five studies 
explored outcomes of family-focused interventions.

Family‑focused interventions  Four studies investigated 
the impact of family-focussed interventions on BN symp-
toms. Three were conducted in an outpatient context, the 
other in a partial hospitalisation program. Data suggest 
family-focused interventions are associated with signifi-
cant reductions in bingeing and purging behaviours as 
well as eating disorder psychopathology.

In an early exploratory study, Dodge et  al. [40] exam-
ined the effect of family therapy for eight adolescents 
with BN. Treatment duration ranged from 1 to 16 ses-
sions over 1–17 months. At the end of treatment, a sig-
nificant reduction in bingeing, purging and laxative 
use was reported. On the Morgan Russell Outcome Scale 
adapted for BN [56] one adolescent achieved a good out-
come (no binge/purge symptoms with body weight above 
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85% median Body Mass Index [%mBMI]), five had an 
intermediate outcome (binge/purge symptoms less than 
once per week with body weight above 85%mBMI) and 
two a poor outcome (binge/purge symptoms more than 
once a week and/or body weight less than 85%mBMI). 
A significant reduction was also reported on the Eating 
Attitudes Test (EAT 40) [57], as well as a reduction (sig-
nificance not reported) on the EDI [50].

Matheson et  al. [37] conducted a secondary analysis 
of an aforementioned RCT [20]. They explored loss of 
control eating outcomes for the subgroup of adolescents 
who received FBT-BN (N = 51). Episodes of loss of con-
trol eating reduced significantly during treatment with 
large effect size. Approximately half (49%) of the partici-
pants reported abstinence from loss of control eating at 
the end of treatment (six months). At six-month follow-
up (12 months) a slight increase in loss of control eating 
was observed, with 41% of the total sample reporting 
abstinence. Of note, a large amount of missing data at 
follow-up assessment time points (> 40%) were reported. 
While 73% (n = 22/30) of those who completed 12-month 
follow-up (18 months) assessments reported abstinence 
from loss of control eating in the month prior, this find-
ing is interpreted with caution due to data missingness.

In a retrospective chart review (N = 50), Stewart 
et  al. [45] examined the impact of multi-family therapy 
for bulimia nervosa (MFT-BN). MFT-BN extends the 
Maudsley single-family therapy model (FT-BN) by offer-
ing treatment in a group-based context (cf [58, 59] for 
reviews). MFT-BN is offered over four months, compris-
ing of weekly two-hour sessions. The authors reported 
a significant reductions in bingeing and purging behav-
iours (but not laxative misuse), as well as self-reported 
eating disorder symptoms measured using the EDE-Q 
[60]. When compared to adolescents with BN who 
received single-family therapy in the same clinic, dropout 
rates were lower in the MFT-BN group.

Murray et  al. [43] conducted an open trial (N = 35) 
in their partial hospitalisation program based on the 
principles of family-based therapy (FBT) and Dialecti-
cal Behaviour Therapy (DBT) (cf [61] for description of 
program). The treatment program included individual, 
family, multi-family and parent-only sessions. It operated 
six days per week for 3–10 hours per day. At the end of 
treatment, significant reductions were observed on sev-
eral EDE-Q subscales, including shape concerns, weight 
concerns and global score. There were also significant 
reductions in bingeing, purging and secret eating. No 
follow-up data were reported.

Individual interventions  Three single-arm studies 
examined outcomes of individual interventions. Data sug-
gests individual treatment is associated with a reduction 

in bingeing, purging and psychological symptoms associ-
ated with BN.

Pretorius et al. [44] explored the efficacy of an internet-
based CBT intervention. 101 young people (93 females, 
3 males, age range 13–20) with BN (n = 61) or EDNOS 
with bulimic features (n = 40) were offered eight ses-
sions of internet-based CBT consisting of three compo-
nents (overcoming bulimia online programme, electronic 
message boards and email support). Participants were 
recruited through outpatient eating disorder clinics and 
via advertisement through an eating disorder charity. 
Significant improvements were observed in objective 
bingeing, vomiting and global EDE scores from baseline 
to three months, which was maintained at six months. 
A significant reduction in laxative misuse from base-
line to six months was also reported. Whilst promising, 
most participants remained symptomatic at three- and 
six-month timepoints. The proportion of participants 
who were either abstinent or in the subclinical range for 
bingeing, purging or laxatives misuse was 9% at base-
line, 25% at 3 months and 29% at six months. Of note, a 
substantial number of participants did not complete fol-
low-up interviews (three months: 51.5% completion, six 
months: 62.3% completion).

A more recent, small (N = 8), feasibility study [55] 
examined the impact of integrative cognitive affec-
tive therapy for adolescents (ICAT-A) with BN or sub-
threshold BN (met criteria for Other Specified Feeding 
or Eating Disorder [OSFED-BN]). Six participants (75%) 
completed treatment (defined as progressing through all 
phases of treatment). Mean number of individual ses-
sions was 16.2 (sd = 6.2, range = 0–27) and conjoint ses-
sions was 5.2 (sd = 3.4, range 1–8). One family had a 
parent-only session. All completers reached full remis-
sion measured on the EDE. From baseline to end-of-
treatment, large effect size reductions were reported for 
global EDE scores, compensatory behaviours and objec-
tive binge episodes with a  moderate effect size reduc-
tion also reported for subjective binge episodes. Of note, 
due to the COVID-19 pandemic, treatment needed to 
transition to telehealth or hybrid in person/telehealth 
sessions for four out of the six completers. This may have 
led to significant variability in intervention experience. 
This shift to telehealth delivery also impacted completion 
of end-of-treatment self-report measures, with only two 
of the six participants completing these.

Lastly, one mixed outpatient/day hospital study 
explored cue exposure in the treatment of refractory ado-
lescent BN [42]. This study included 25 adolescents with 
refractory BN (defined as non-response to 6–8 months of 
CBT and 60mg Fluoxetine per day). The aim of cue expo-
sure was to diminish the conditioned response (craving) 
to the existence of a conditioned stimulus (food). Twelve 
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sessions of cue exposure were offered over six weeks. 
At the end of treatment, a significant reduction was 
observed in binge eating episodes, as well as scores on the 
EDI-2 bulimic factor, Bulimia Test Revised (BULIT) [62] 
and EAT-26 [63]. These improvements were all main-
tained at follow-up. Whilst purging behaviours reduced, 
the difference between baseline and end-of-treatment 
was not significant. However, a significant reduction was 
observed between baseline and six-month follow-up.

Pharmacological interventions  One small (N = 10) out-
patient psychopharmacology study was identified by the 
search strategy with promising findings. Adolescents (age 
range = 12–18) received eight weeks of Fluoxetine (60mg/
day) alongside psychotherapy over eight weeks [18]. They 
had all received supportive psychosocial treatment prior 
to entering the study. Adolescents whose symptoms had 
not significantly improved (defined as a reduction in binge 
and purge frequency of greater than 50%) during this 
period then entered the Fluoxetine study. Results showed 
a significant reduction at end-of-treatment in weekly 
binge and purge episodes. All young people showed some 
improvement on the Clinical Global Impression (CGI) 
scale [64] (20% much improved, 50% improved and 30% 
slightly improved). Improved scores were also reported on 
the EDI (Bulimia Scale) and EAT 40, but not on the Body 
Shape Questionnaire [65]. Fluoxetine was generally well 
tolerated. The small participant number and short study 
duration limit interpretation of the data, particularly with 
regards to outcomes beyond the eight-week intervention 
period.

Interventions impact on comorbid individual factors (aim 
2)
Ten studies assessed the impact of treatment on broader 
comorbid psychiatric symptoms. See Table 4 for a sum-
mary of findings. Studies were heterogenous regarding 
intervention type, outcome measures, setting and design. 
Three RCTs [22, 33, 34], two RCT secondary analyses 
[38, 39] and five case series [18, 36, 42, 43, 45] were iden-
tified by the search strategy. Four were conducted in an 
outpatient setting, one on an inpatient unit, two in a day-
hospital setting, and one had a mixed outpatient and day-
hospital sample. See Table 4 for details.

Randomised controlled trials (RCTs)
Data from three larger [19, 20, 22] and two smaller 
[33, 34] RCTs suggests FBT-BN, CBT, psychodynamic 
therapy and EFFT are associated with improvements in 
broader psychiatric symptomatology. Adjunctive mas-
sage therapy in a residential program is also associated 
with improved anxiety and depressive symptoms.

In their trial comparing CBT and psychodynamic 
therapy, Stefini et  al. [22] found a significant reduction 
with medium effect size for both groups in general psy-
chiatric symptomatology measured using The Symptom 
Checklist-Revised (SCL-90-R) [66]. No between group 
differences were reported. Similarly, in the small trial 
comparing EFFT and CBT educational groups (N = 13), 
Johnson et al. [34] also examined changes in general psy-
chiatric symptomatology using the (SCL-90-R), as well as 
depressive symptoms using the Beck Depression Inven-
tory (BDI) [67]. In addition to changes in BN symptoms 
(see above), significant improvements were observed 
on both the SCL-90-R and BDI in both groups. Whilst 
separate group outcome data were not reported, authors 
advised no differential treatment effects were observed. 
Some specific outcomes were reported for EFFT includ-
ing a  reduction on all SCL-90-R subtests and decreased 
symptom severity on the BDI.

Le Grange et  al. [19, 20] examined several co-morbid 
factors in their two RCTs. In the earlier trial comparing 
FBT-BN to supporting psychotherapy [19], no group dif-
ferences in self-esteem (measured using the RSES) or 
depression (measured using the BDI) were observed at 
end-of-treatment (six-months) or six-month follow-up 
(12-months). In their more recent trial comparing FBT-
BN to CBT-A [20], they found that depression (measured 
using the BDI-II) was the only domain that showed a sig-
nificant group difference of medium effect size at end-
of-treatment. The FBT-BN group had lower BDI scores 
compared to the CBT-A group. No significant between 
group effects were observed for general (CYBOCS) or 
ED specific obsessive–compulsive symptoms (YBC-
ED) at any timepoint (end-of-treatment, six-month and 
12-month follow-up). Time effects were not reported in 
the original paper and have been published in a recent 
secondary analysis described below [38]. They also col-
lected self-esteem data in the RCT. Again outcomes were 
not reported in the original paper, rather they were pub-
lished in another secondary analysis also described below 
[39].

In Field et  al. [33] residential-based RCT of treat-
ment as usual with or without five weeks of adjunctive 
massage therapy, changes in symptoms of depression 
and anxiety were reported in addition to eating disor-
der symptomatology. They assessed change pre (30m 
before)-post (30m after) individual massages on the 
first and last day of the five-week trial, as well as overall 
change from baseline to end-of-treatment (10 massages 
provided over a five-week period). Significant short-term 
(30m post-massage) reductions were observed in symp-
toms of depression measured using the Profile of Mood 
States subscale (POMS) [68] and state anxiety measured 
using the subscale of the State Trait Anxiety Inventory 
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(STAI) [69] for both the first and last massage received. 
No significant short-term changes were reported in clini-
cian-rated observed anxiety measured using the Behav-
iour Observation Scale (BOS) [70] or salivary cortisol. 
Between baseline and end-of-treatment (10 massages 
over five weeks), significant reductions were observed in 
symptoms of depression measured using the Centre for 
Epidemiologic Studies Depression Scale (CES-D) [71], 
dopamine and urinary cortisol, but not for norepineph-
rine or epinephrine.

Impact of intervention on parent/caregiver factors (aim 3)
Two single-arm studies explored the impact of adolescent 
BN interventions upon caregiver factors [43, 45]. Two 
others collected baseline data but did not report changes 
across treatment [20, 21, 41]. See Table 4 for details.

From the available data, BN interventions may lead to 
improvements in parental self-efficacy, depressive symp-
toms and experiences of caregiving. Murray et  al. [43] 
found statistically significant improvements in parental 
eating-disorder-related self-efficacy on the Parent ver-
sus Anorexia scale (PVA) [82] following an integrated 
FBT and DBT partial hospitalisation program. In Stew-
art et  al.’s [45] MFT-BN retrospective chart review they 
reported a significant reduction in parental depression 
but not anxiety symptoms (measured using the Hospital 
Anxiety and Depression Scale [HADS] [83]).They also 
reported a significant reduction in the negative experi-
ences of caregiving (measured using the Experience of 
Caregiving Inventory [ECI] [84]).

Discussion
This systematic scoping review examined existing evi-
dence for adolescent BN interventions. Despite the rela-
tively broad research question and inclusion criteria, our 
findings echo that of previous narrative reviews [14, 17]. 
Namely, that there is a general paucity of high-quality 
clinical studies and robust evidence. This is in stark con-
trast to the adult BN literature in which a number of 
RCT’s have demonstrated moderate to strong evidence 
in support of both pharmacological and behavioural 
interventions [85], with CBT-BN consistently shown to 
be efficacious for this group [86, 87]. Relative to adoles-
cent AN, BN has also attracted significantly less research, 
despite the reported threefold higher BN lifetime preva-
lence of 0.3% compared to 0.9%, respectively [5].

Regarding the primary aim, more than half the stud-
ies explored the efficacy of family-focused therapies 
(FBT-BN, FT-BN, EFFT, MFT-BN, integrated FBT/
DBT informed partial hospitalisation program) with the 
remaining interventions being individual psychological 
therapies (predominantly CBT-focussed), pharmacologi-
cal or adjunctive interventions (cue exposure, adjunctive 

massage therapy). The predominance of family-focused 
interventions is unsurprising considering the evidence 
base for adolescent AN [88] and recommendation in 
international guidelines [89].

Expectedly, findings from the current review demon-
strate the strongest evidence is for family-focused inter-
ventions for adolescent BN. In single- and multi-family 
outpatient formats they are associated with improve-
ments in BN symptomatology, as well as related co-mor-
bid factors such as symptoms of depression, anxiety and 
emotion regulation. The strongest evidence comes from 
two of the larger RCT’s, both of which compared individ-
ual psychotherapy to FBT-BN. Both demonstrated FBT-
BN to be associated with greater symptom reduction 
compared to CBT-A [20] and supportive psychotherapy 
[19]. These improvements were subsequently sustained, 
to variable degrees, at follow-up. Nevertheless, individual 
approaches were slightly improved at end-of treatment 
(but not follow-up) in one family-focused intervention 
study [21].

Despite findings being generally in favour of family-
focused interventions, abstinence rates remained rela-
tively modest at end-of-treatment, with some studies 
reporting a further deterioration during the follow-up 
period. This is important given abstinence is a predictor 
of longer-term recovery [90] and suggests there is still a 
way to go regarding treatment development. Unfortu-
nately, this is not unique to the adolescent group. Absti-
nence rates at end-of-treatment in most studies ranging 
from 20 to 40%, which is similar to those reported in the 
adult literature [91]. Whilst this review did not explore 
acceptability data, some studies referenced recruitment 
difficulties due to participant hesitancy in involving fam-
ily members in both discussions around diagnosis and 
treatment [21, 34]. Schmidt et al. [21] reported that 28% 
of participants refused participation due to not wanting 
to involve their families. Additionally, of the 23 individu-
als who declined to take part in Johnson et al. [34] EFFT 
study, 40% stated this was due to not wanting family 
involved in their treatment and 32% stated their family 
were not aware of their eating disorder. Conversely, Stew-
art et  al. [45] noted lower dropout rates in their multi-
family compared to single-family interventions in their 
retrospective chart review. This fits with qualitative data 
that the inclusion of family members in a group-based 
format is experienced as valuable [92]. More data are 
needed to better understand the experience of family-
focused interventions for BN, barriers to engagement, as 
well as efficacy and acceptability of offering treatment in 
a multi-family format.

The current review also provides preliminary evidence 
for the use of individual, online, group-based treatments, 
psychopharmacotherapy, cue exposure, and adjunctive 
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massage therapy (in a residential treatment setting) to 
support young people with BN. The most robust data 
supporting individual approaches comes from Stefini 
et al. RCT [22] comparing CBT and PDT. They observed 
a statistically significant decrease in ED pathology in 
both treatments. End-of-treatment remission rates (CBT 
33.3% vs PDT 30.2%) were slightly lower than some fam-
ily-focused studies and are similar to those seen in adult 
studies [91]. They also reported that improvements were 
maintained at 12-month follow-up (24 months post-
baseline) [22]. Fluoxetine (60mg/daily) alongside brief 
psychotherapy (eight weeks) also showed promise in the 
only identified medication trial [18].

Whilst not specifically explored within this review, 
cost effectiveness was also cited as an added benefit of a 
guided self-help CBT interventions when compared to a 
family-focused intervention [21]. Positive outcomes with 
internet-based guided self-help CBT interventions were 
also reported in a number of smaller single-arm studies 
[35, 44]. Web-based interventions are particularly impor-
tant when considering access to specialist ED treatments 
outside of larger cities and specialist treatment centres. 
The evidence for CBT as an alternative intervention 
for this group is also supported by a lack of difference 
between family-focused interventions and CBT at longer 
(12 month) follow-up [20].

Regarding broader comorbid and related difficulties, 
findings from the current review suggest family-focused 
interventions, individual interventions, group-based 
interventions, Fluoxetine and massage therapy are all 
associated with improvements in a range of factors; 
namely, anxiety, low mood, eating-disorder-related 
obsessive compulsive symptoms and self-esteem. Nev-
ertheless, these data are mixed and several studies sup-
porting these findings were conducted in higher levels 
of care (e.g. day programs or residential treatments). In 
higher levels of care, young people typically access a large 
number of interventions concurrently making it difficult 
to ascertain the specific input of each treatment compo-
nent [93].

One interventions, an integrated FBT/DBT partial hos-
pitalisation program [43], specifically aimed to address 
emotional dysregulation and BN psychopathology con-
currently. Whilst there was no notable improvement 
in global DERS scores, the authors hypothesised BN 
symptoms, may in themselves, be a means of emotion 
regulation, meaning improvements in BN symptoms may 
potentially result in elevated emotional dysregulation. 
More data are needed to better understand the inter-
play between BN symptom presentation and emotion 
regulation.

Regarding changes in parent/caregiver factors, only 
two single-arm studies reported relevant data. Both 

offered family-focused interventions; one in a partial 
hospitalisation program [43] and one in a multi-family 
format [45]. Whilst small and uncontrolled, both noted 
improvements in family functioning, carer mental well-
being and their experiences of caregiving. These findings 
are particularly important when considering the known 
mental health burden upon carers of adolescents with 
eating disorder [94]. Given the small amount of available 
data, more studies are needed to better understand the 
experience of parents/caregivers and the impact of treat-
ments for them.

Despite several promising findings, what is striking 
from the current review is the relative lack of high-quality 
evidence and diversity within the available studies. Many 
studies, particularly those with uncontrolled designs, 
were small and likely underpowered. Of the seven RCT’s 
identified, three had less than 30 participants and failed 
to appropriately describe the randomisation process. 
Even the four larger RCT’s had relatively small sample 
sizes (n = 80–109), with one [21] acknowledging it was 
likely underpowered.

Variability in study setting was also observed. Nearly a 
quarter (4/18, 22.2%) of the included studies were con-
ducted in a higher level of care (e.g. residential or day 
hospital setting) and several interventions [33, 36, 42] 
were delivered as adjuncts alongside standard care. Taken 
together, this makes it difficult to ascertain the contribu-
tion a specific intervention may be having on outcome. 
Follow-up reporting was also variable, with most studies 
only reporting end-of-treatment outcomes. As a result, 
outcomes at longer term follow-up cannot be determined 
with any confidence from the available data.

With regards to demographics, 97% of participants 
were female. Whilst prevalence rates are lower in males, 
it is estimated that BN affects 1% of men across their 
lifetime [2]. Additionally, most data available are for 
people from a White ethnic background. 65% of par-
ticipants were identified as White, Caucasian or “non 
ethnic minority”. 33% of studies did not report ethnicity 
and only 17% reported on socioeconomic status. Lastly, 
the majority (56%) were conducted in the USA and none 
were conducted outside of the USA or Europe. While not 
unique to BN research, this limits the generalisability of 
the current findings to other countries and more diverse 
populations.

Strengths and limitations
The current study has several strengths and limita-
tions. The systematic methodology and broad remit are 
strengths of the review and allows for a comprehensive 
understanding of the available data. Inclusion of grey lit-
erature is also a strength.
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Regarding limitations, the review was not preregistered 
and only English language papers were included, leading 
to the exclusion of 14 studies (see Fig. 1). While a broad 
scope of the literature was a strength of the study, it also 
increased the variability in outcomes measures, interven-
tions reviewed, settings in which studies were conducted 
making interpretation and comparison between studies 
more challenging.

Intervention cost effectiveness and acceptability were 
not specifically explored but are important when consid-
ering real life clinical applicability. Similarly, predictor, 
moderator and mediator studies were beyond the scope 
of the current review.

Future directions
Taken together, the current review provides several 
directions for future research. In addition to the need 
for more, higher quality, larger studies with more diverse 
samples, it would be useful for future studies to explore 
treatment mechanisms and how these target individual 
neurobiological and/or temperamental traits common in 
individuals with BN and other parent/carer factors. Lit-
tle is currently understood about how and why current 
adolescent BN treatments work [95]. Predictor, modera-
tor and mediator data offer some clues [96]. For exam-
ple, Le Grange et al. [20] found that families presenting to 
treatment in their RCT with higher self-reported conflict 
within families had better outcomes in individual, rather 
than family-focused, treatment. Similarly, baseline eat-
ing disorder and depressive symptom severity, and early 
treatment response is associated with improved out-
comes at end-of-treatment, and increased motivation to 
change may be associated with cognitive improvements 
[96]. This suggests different individuals and families may 
need differing interventions based on how they present 
to treatment.

Increasingly, studies are demonstrating a distinct 
cluster of traits associated with BN. There is a recog-
nition that people with BN may present with lower 
impulse control [97], greater novelty seeking [98, 99], 
lower emotional awareness and clarity [100] and may be 
less motivated by future rewards [97], especially when 
compared to people with AN. There is also data to sug-
gest food restriction, bingeing and purging may change 
brain structures [101]. It is also very common for peo-
ple with BN to experience one or more mental health 
difficulties, including mood disorders, anxiety disor-
ders, suicidal ideation, self-harm, and attention deficit 
hyperactivity disorder [5, 102–105]. In their study of 
10,123 adolescents, Swanson et  al. (2011) found that 
88% of adolescents with BN met criteria for at least one 

other lifetime mental health disorder. Together, this 
suggest there may be distinct neuro-temperamental 
factors that are common for adolescents with BN, and if 
directly targeted, may improve outcomes. Pilot work in 
adolescent AN suggests targeting transdiagnostic traits 
may be helpful at improving outcomes and is perceived 
as helpful [106–108].

Little data currently exists to help elucidate whether 
treatments are targeting these factors effectively or not. 
Future adolescent BN studies that measure the impact 
of specific, theory-driven, treatment components [106] 
might help begin to answer this. Furthermore, studies 
that examine how these interact with common treatment 
factors (cf [107] for review of common factors research) 
and the context in which the treatment is delivered would 
also be useful.

In adolescent anorexia nervosa, qualitative data are 
beginning to emerge regarding perceived change mech-
anisms within family treatments [111]. Young people, 
parents and clinicians all describe the importance of a) 
a trusting, open relationships (therapeutic alliance), b) 
ensuring life outside the illness is part of treatment from 
the outset (holistic focus), and c) generating an environ-
ment in which the illness cannot be avoided [112–114]. 
Whether these apply to BN interventions or not is yet to 
be determined, however, understanding how people with 
BN experience change to occur within treatments is also 
important to consider.

Conclusions
Whilst this review demonstrates the benefits of family-
focused interventions, conclusions regarding its supe-
riority above other interventions are tentative. This is 
predominantly due to the general underrepresentation of 
adolescent BN treatment studies in the literature. Stud-
ies are marred with likely selection bias, underpowering, 
uncontrolled or retrospective designs. The findings of 
this systematic scoping review reinforce the previously 
identified need for larger higher quality data across a 
range of intervention types; pharmacological and psy-
chosocial. Future research that focuses on theory-driven 
mechanisms to target the broader presentation of BN are 
needed.
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