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Abstract

Background Having reliable information to make decisions about the allocation of healthcare resources is needed to
improve well-being and quality-of-life of individuals with eating disorders (EDs). EDs are a main concern for health-
care administrators globally, particularly due to the severity of health effects, urgent and complex healthcare needs,
and relatively high and long-term healthcare costs. A rigorous assessment of up-to-date health economic evidence
on interventions for EDs is essential for informing decision-making in this area. To date, health economic reviews

on this topic lack a comprehensive assessment of the underlying clinical utility, type and amount of resources used,
and methodological quality of included economic evaluations. The current review aims to (1) detail the type of costs
(direct and indirect), costing approaches, health effects, and cost-effectiveness of interventions for EDs; (2) assess the
nature and quality of available evidence to provide meaningful insights into the health economics associated with
EDs.

Methods All interventions for screening, prevention, treatment, and policy-based approaches for all Diagnostic
and Statistics Manual (DSM-IV and DSM-5) listed EDs among children, adolescents, and adults will be included. A
range of study designs will be considered, including randomised controlled trials, panel studies, cohort studies, and
quasi-experimental trials. Economic evaluations will consider key outcomes, including type of resources used (time
and valued in a currency), costs (direct and indirect), costing approach, health effects (clinical and quality-of-life),
cost-effectiveness, economic summaries used, and reporting and quality assessments. Fifteen general academic and
field-specific (psychology and economics) databases will be searched using subject headings and keywords that
consolidate costs, health effects, cost-effectiveness and EDs. Quality of included clinical studies will be assessed using
risk-of-bias tools. Reporting and quality of the economic studies will be assessed using the widely accepted Consoli-
dated Health Economic Evaluation Reporting Standards and Quality of Health Economic Studies frameworks, with
findings of the review presented in tables and narratively.
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Discussion Results emanating from this systematic review are expected to highlight gaps in healthcare interven-
tions/policy-focused approaches, under-estimates of the economic costs and disease-burden, potential under-utilisa-
tion of ED-related resources, and a pressing need for more complete health economic evaluations.
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Introduction

Health economics is a field of research that is focused on
examining the associated value of behaviours and inter-
actions with healthcare systems and healthcare consump-
tion [1]. The “health economic impact” is an assessment
of the efficacy, effectiveness and efficiency of interven-
tions related to a wide range of health indices, most often
disease-specific outcomes and quality-of-life [1, 2].

In Australia, it is conservatively estimated that over one
million people are impacted by an eating disorder (ED)
[3]; that is, 3 in 100 Australians (or 4% of the popula-
tion) are currently dealing with the impact of a diagnos-
able ED [4]. Low prevalence rates may be attributable
to the reluctance of individuals to present to healthcare
facilities for EDs, particularly primary healthcare. While
healthcare costs associated with EDs themselves are
substantial, in the realm of billions for governments and
thousands for individuals [5], engaging with ED care at
a later stage-of-illness increases ED-related costs even
further [6]. Specifically, data derived from the South
Australian Health Omnibus Survey, 2017, estimated the
overall cost of EDs is approximately $84 billion (due to
years of life lost), and approximately $1.6 billion annu-
ally from lost earnings [7]. Globally in 2020, EDs had
an estimated annual healthcare cost between approxi-
mately AUD 4900 to AUD 90,000 for Anorexia nervosa
(AN); ~AUD 1450 to ~ AUD 30,700 for Bulimia Nervosa
(BN); and~AUD 2875 to~AUD 4700 for Binge Eating
Disorder (BED) per patient [8], with a specific note made
in Tannous and colleagues (2021) that these figures may
be an over- or under- estimate given the self-reported
utilisation of healthcare for ED treatment [7]. Moreover,
these cost estimates are likely to be conservative at best,
as population-level health economic analyses [5] [9] often
overlook a range of costs related to the individuals with
EDs, their family, wider community and health system,
the community and economic differences that exist (e.g.
Tannous et al., 2021)[7], or consider each of these factors
in isolation—rather than the cost impact more broadly.

Value-based personalised care

Conservative cost estimates for ED care may, in part, be
attributable to the move in the health system to more per-
sonalised care and thus, the focus on measuring “value”
based on what aspects of care are identified as important

to individuals/patients and their families (i.e. individual
values and preferences) [10]; leading to the measuring of
personal, health system and societal costs/effects sepa-
rately [11, 12]. For example, the resources used by indi-
viduals/patients to undertake a health intervention are
recognised as meaningful costs such as costs to travel to a
health facility, labour force/productivity losses and infor-
mal carer costs. Details on these exact items under the
different categories, valuing them as opposed to report-
ing time losses only, and outlining the costing methods
applied remain limited in published studies and reviews.

In a 2017 systematic review on the economic outcomes
associated with the treatment of EDs [13], it was deter-
mined that ED interventions were largely cost-saving
compared to other ED comparator groups (such as treat-
ment as usual, placebo’s, or waitlist) [13]. Some interven-
tions such as cognitive dissonance therapy required a
90% participation rate for the course of treatment to be
considered cost-saving [13] which, over the long-term,
may not be entirely feasible. As such, long-term cost-
effectiveness was unable to be determined [13].

While more specific research on the economic impact
of ED intervention strategies is needed, the field lacks
comprehensive economic assessments that take into
consideration the increasing rate of ED research output,
particularly in the last 5-years [13]; which can provide
insights into new cost-effective interventions to prevent
and treat EDs. The increase in ED research in recent years
can be evidenced by the number of records returned
during a preliminary literature search. Search results
yielded a similar number of records between 2000-2017
and 2017-2022, despite a five-year vs two-decade differ-
ence in timeframe. This highlights that research into the
health economic evaluation of ED interventions needs to
take into consideration that recent research has increased
almost exponentially. In short, what we do not know is
how recent research and findings in the ED intervention
space influence the economic effectiveness, outcomes,
and direction used to inform decision-making by policy-
makers and healthcare administrators.

Whilst reviews, such as the one conducted by Le and
colleagues [13], have provided some assessment of the
quality of the health economic evidence, they are limited
in unpacking the resource use (cost) items in more detail;
or undertaking a rigorous appraisal of the methodological
quality of economic evaluations on health interventions
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for EDs. Therefore, a comprehensive examination of the
broader ED health economic landscape in Australia and
other “westernised, educated, industrialised, rich, and
democratic” (WEIRD) [17] countries is critically needed
to bring attention to the areas most impacted by the
health economic cost of EDs and to inform policy, prac-
tice and service development.

Research question, aims, and objectives

Specifically, the review will answer the following research
question: What are the healthcare and other resources
used, their economic costs, main health effects and cost-
effectiveness, in the screening, prevention and treatment
of, and policy-based approaches to, EDs in any patient
age group?

Therefore, the proposed review aims to:

1. Detail the variety of costs broken down into direct
[medical] and indirect costs, costing approaches,
health effects and cost-effectiveness of interventions
for EDs compared to standard care or a do-nothing
scenario.

2. Evaluate the nature and quality of the evidence and
sub-group analyses (data permitting) to develop a
comprehensive picture of the health economic evi-
dence associated with EDs, including health eco-
nomic evidence on interventions for the screening,
prevention, treatment, and policy-based approaches
of EDs.

Methods

This protocol is developed based on “The Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses Protocols” (PRISMA-P) [14], with the protocol

Table 1 Study inclusion criteria
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registered in PROSPERO (ID: CRD42022339694). The
review itself will be conducted systematically, adhering to
the current protocol and widely accepted PRISMA guide-
lines [15]. Given the need to generate a comprehensive
picture of the health economic impacts of EDs world-
wide, the review will be kept broad examining literature
that takes into consideration both DSM-IV and DSM-5
listed EDs; there will be no restrictions set on the age or
gender of study participants, or on the mode of interven-
tion/service delivery (online and other forms of virtual
healthcare, face-to-face).

Study eligibility

To be considered eligible for inclusion in this systematic
review, studies will need to incorporate the criteria out-
lined below:

Inclusion criteria

The inclusion criteria are summarised in Table 1. Eco-
nomic evaluation studies published in any language will
be included and translation services used where appli-
cable. Full economic evaluations, including cost-effec-
tiveness analysis (CEA), cost-benefit analysis (CBA),
and cost-utility analysis (CUA), will be considered in the
review. Any intervention will be eligible for inclusion
irrespective of the mode of intervention/service delivery,
study setting, design of the clinical study, and country.
This review will consider studies that compare the ED
intervention or policy to an alternative standard of care
or a do-nothing scenario.

Types of Studies

Study designs for trial-based economic evaluations
will include randomised control trials (RCTs), non-
randomised studies (NRS; non-randomised controlled

Sample population

Individuals with a DSM-IV or DSM-5 diagnoses specified eating disorder; carers or consumers of ED services

Types of intervention

All types of policy-indicated evidence-based interventions including but not limited to screening, prevention, treatment

and policy-indicated evidence-based interventions for EDs- including psychotherapies, pharmacological and dietetic

interventions
Participant age Unrestricted
Condition

Study type & design
modelled economic analyses

Outcome measure

Must have a current or lifetime history of a diagnosed DSM-IV or DSM-5 eating disorder
All types—including but not limited to studies which undertake either trial-based comparative economic analyses or

Full economic evaluations (see Outcomes—Cost Measures for Health Economic Evaluations, below)
Any. Such as clinical settings, inpatient, community, online and other types of virtual care samples
Any. Including standard grouping such as World Bank high-income country groupings [16] or WEIRD (westernised,

Setting
Country of study
educated, industrialised, rich, democratic) countries [17]
Date of study Only restricting the start date to 1994 to cover both DSM-IV and DSM-5 circulation periods

Publication type & availability Peer-Reviewed, Full-Text Only

Language Any
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trials), quasi-experimental, panel and repeated measures
studies, pre- and post-intervention studies, prospective
and retrospective cohort studies, and analytical cross-
sectional studies.

Phenomena of Interest

The current review will consider all EDs as listed in the
DSM-IV and DSM-5, which consists of Anorexia ner-
vosa, Bulimia Nervosa, Binge Eating Disorder, Eating
Disorder Not Otherwise Specified (EDNOS), Other
Specified Feeding and Eating Disorder (OSFED) (includ-
ing listed phenotypes), Unspecified Feeding and Eating
Disorder (UFED), Avoidant/restrictive food intake disor-
der (ARFID), Purging disorder, Rumination, Pica, Night
Eating Syndrome. All full health economic evaluations
will be considered in the review including cost-minimi-
sation, cost-effectiveness, cost—benefit, and cost-utility
analyses.

Outcomes—Cost Measures for Health Economic
Evaluations

This review will examine a wide range of resources used
to develop, implement or take up from the patient’s per-
spective, and maintain interventions for EDs [18]. This
will include reporting on the different perspectives used;
costing approaches; and cost differentials between the
various alternatives considered in the studies.

Exclusion criteria

Descriptive economic studies will be excluded, stud-
ies not related to the health economic outcomes of EDs,
as well as imperfect, or partial health economic evalua-
tions. Specifically, studies that only report on the cost of
interventions, burden of disease, cost-of-illness or do not
conduct comparative economic evaluation (i.e., do not
examine these costs in relation to study outcomes) will
be excluded. Similarly, studies that do not specifically
aim to examine the complete health economic impact of
interventions for EDs will be excluded. Thus, studies that
report only on the health effects or quality-of-life without
the associated resource use (costs) will be excluded. Fur-
ther, commentaries, editorials, study protocols, restricted
works such as abstracts for conferences, or methodologi-
cal articles will not be included. However, reference lists
of such works, if relevant, will be examined to find fur-
ther suitable studies for inclusion.

Search strategy

The proposed search strategy will primarily involve inten-
sive searching for peer-reviewed work/full reports on
health economic evaluations of EDs. The search strategy
will commence with a preliminary search using PubMed
and EconLit to establish appropriate keywords (from
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the title, abstract, and indexed keywords) and ensure
search terms will be accurate in capturing the required
literature. This will be followed by searching identified
keywords and indexed terms across all listed databases;
and search strings across different databases reviewed
by an experienced librarian. Once included studies have
been established (screening title, abstract, and full-text
as required), reference lists of studies will be searched
by hand, first by title, then abstract, then full-text if
required—which may help locate extra peer-reviewed,
but not indexed, studies.

Databases and reference management

An electronic search will be conducted on the following
databases from inception to the present date (expected:
August 2022): MEDLINE; Embase; Cochrane; PsycInfo;
Global Health; NHS Economic Evaluation Database;
EBM Reviews—Health Technology Assessment; ERIC;
CINAHL; Academic Search Complete; Health Business
Elite; EconLit; Scopus; The Cost Effectiveness Analy-
sis (CEA) Registry; and Paediatric Economic Database
Evaluation (PEDE). Search results will be stored in End-
note version 20 (current version: 20; Clarivate Plc). After
removing the duplicate records from the database, cita-
tions will be imported into Rayyan [19], where the studies
will be screened.

Selection process

Studies will be screened by two independent researchers
(MC and MUA) to determine their eligibility for inclu-
sion in the review. Full text studies will be retrieved in
the absence of sufficient information in the titles and
abstracts. After this, full-text articles will be screened by
two independent researchers (MC and MUA) for inclu-
sion in the review. Disagreements will be discussed and
if required mediated or determined by a third independ-
ent researcher. The reasons for exclusion will also be
recorded. The result of the study selection process will be
presented in the PRISMA flow diagram.

Data collection and extraction

From included studies, data extraction will be performed
using the Microsoft Excel program. Data to be extracted
will include bibliographic and study details including
main aims; economic evaluation type (RCT-based or
a modelled study); population; setting of the study; dis-
ease-specific health effects; more general health effects;
interventions; resources used and associated costs; health
economic analysis conducted (outcomes of the eco-
nomic studies); and findings and conclusions [20].Data
will be extracted based in part on the standardised data
extraction protocol outlined in the Joanna Brigs Institute
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Reviewers Manual 2014 for the Systematic Review of
Economic Evaluation Evidence (JBI ACTUARI) [21].

Selection of studies, data analysis and synthesis

Where possible, data will be pooled using the JBI ACT
UARI guidelines and summaries provided in a table for-
mat. If economic and other data are unable to be pooled
or presented in a table, it will be presented in narrative
form. A narrative-type summary will be used to report
findings of the review.

Quality and risk of bias assessment

The reporting quality of the economic evaluation studies
will be assessed using the Consolidated Health Economic
Evaluation Reporting Standards (CHEERS) statement
[22], whereas the methodological quality will be assessed
using the Quality of Health Economic Studies (QHES)
list [23]. Risk of bias will be assessed using the ROBINS-I
tool (Risk of bias in non-randomized studies-of interven-
tions) [24] and RoB 2 tool (revised tool for Cochrane’s
Risk of Bias in randomized trials) [25]. Reviewers will
take particular note of reporting biases including pub-
lication bias, time lag bias, outcome reporting bias, and
duplicate publication bias.
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Discussion

The proposed systematic review will assess the health
economic impacts of interventions for EDs worldwide.
Classification of interventions; differences in costs, health
effects and health economic indices as well as their impli-
cations for the management of EDs within reasonable
country groupings will be examined. The findings of the
proposed systematic review will provide the foundation
for recommendations to improve both the EDs treatment
landscape and aid in understanding more widely the ben-
efits of early interventions.

Preliminary searching of four main databases using the
search string outlined resulted in ~ 16,000 initial records
(prior to any form of screening and remove of dupli-
cates). For example, the search method utilised for MED-
LINE (Ovid platform), see Fig. 1, yielded 3600 records;
Web of Science,~4500; Embase, ~4800; and Academic
Search Complete, ~ 3300.

Expected limitations and strengths

Generally, it is expected that there will be limitations due
to the types of studies that meet eligibility criteria, thus,
restricting the conclusions able to be drawn. Given the
differences between health systems in the group of coun-
tries considered in this proposed review, it is likely that

Database: Medline (Ovid)
Search conducted in June 2022

1 . )
exp economics, pharmaceutical/

3 lor2

exp "health care economics and organizations"/ or exp economics, medical/ or

(economic* or financ* or cost* or efficienc* or containing cost* or controlling
2 cost* or quality-adjusted or quality adjusted or "value for money" or value
proposition or "return on investment").tw.

O 00 39 N

10

exp "Feeding and Eating Disorders"/ or exp Anorexia Nervosa/ or exp Bulimia
Nervosa/ or Anorexia/ or Bulimia/

(Abnormal Eat* or Anorexia* or ARFID or Avoidant Restrictive Food or
Atypical Anorexia Nervosa or Atypical Binge or Atypical Bulimia Nervosa or
Atypical Eat* or Atypical Eating Disorder* or Atypical Purging or Binge* or
Binging or Bulimia* or Disord* Eat* or Eating Disorder Behavi* or Eating
Disord* or Eating Path* or ED Behavi* or EDNOS or Night Eating* or Other
Specified Feeding or Eating Disorder* or OSFED or Patholog* Eat* or Pica or
Purg* or Purging Disorder* or Restrict* Eat* or Rumination or UFED or
Unspecified Eating Disorder*).tw.

4or5

3and 6

limit 7 to (humans and yr="1994 - 2022")

limit 8 to (lecture or letter or news or newspaper article)
8 not9

Fig. 1 MEDLINE Search Method
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findings/databases may, at times, be difficult to interpret.
However, due to the collaborative nature of the proposed
review, specialist health economic knowledge will help
determine if studies have conducted partial or full eco-
nomic analysis. Additionally, studies that are not written
in English can be included by utilising Google Trans-
late or interpretation services if required. Overall, the
expected challenges may, in part, limit generalisability of
results as conclusions may not be applicable to all situa-
tions or health systems and therefore, outcomes will need
to be interpreted with care.

A primary strength of the proposed systematic review
is the utilisation of a comprehensive search strategy that
spans intervention more widely than ever before. Addi-
tionally, the inclusion of a broad range of major databases
in medicine, public health/policy, and psychology as well
as subject-specific databases (e.g., Health Technology
Assessment and EconlLit) add to the likelihood of captur-
ing studies that may otherwise be missed. The review will
also perform a more thorough analysis of the resource
used and associated costs including detailing the catego-
ries of costs measured and break these down into direct
or indirect for the range of interventions considered (i.e.
screening, prevention, treatment and policy); perspec-
tive taken (individuals/patients, health system, society as
a whole); whether the resource used were measured in
natural units (e.g., time) or valued in a currency; and the
valuation method used. It will be informative to identify
how the costs compare for the different types of inter-
ventions for EDs; what cost categories have attributed to
most of the total costs for screening, prevention, treat-
ment, and policy interventions separately; and the areas
where there may be cost efficiencies to be had.

The proposed review will be the first comprehensive
examination of the health economic impact associated
with interventions for EDs. It is expected that the find-
ings will help to inform guidelines, policy and develop a
more harmonised approach to undertaking health eco-
nomic evaluations in this clinical area.

Abbreviations

AN Anorexia nervosa

ARFID Avoidant/restrictive food intake disorder

BED Binge eating disorder

BN Bulimia nervosa

CBA Cost-benefit analysis

CEA Cost-effectiveness analysis

CHEERS  Consolidated Health Economic Evaluation Reporting Standards
CUA Cost-utility analysis

DSM Diagnostic and statistics manual (American Psychiatric

Association)
ED Eating disorder
EDNOS Eating disorder not otherwise specified
MRFF Medical Research Future Fund
NRS Non-randomised studies (non-randomised controlled trials)
OSFED Other specified feeding and eating disorder
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PRISMA Preferred reporting items for systematic reviews and
meta-analyses
QHES Quiality of Health Economic Studies

RCT Randomised control trials

ROB2 Risk of bias in randomized trials

ROBINS-I  Risk of bias in non-randomized studies-of interventions
UFED Unspecified feeding and eating disorder

WEIRD Westernised, educated, industrialised, rich, democratic
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