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Background

Anorexia nervosa (AN) is a severe and enduring mental health problem with an
annual incidence in the most vulnerable group (adolescent girls aged 15-19 years) of
between 110-135 per 100,000.[1,2] AN is commonly associated with severe physical,
psychological and social impairments, high levels of mortality[3] and a significant
cost burden.[4,5] Although the majority of adolescents with AN eventually recover,
the illness is often protracted, with a mean duration of 5-6 years.[6] Because AN is
potentially life threatening, a significant proportion of young people with AN will be
treated as inpatients in hospital. Nationally 35% or more adolescents with AN [7] and
over 50% of children with AN [8] are admitted to hospital at some point. The number
of admissions to hospital for eating disorders in under 14s rose consistently over the
decade between 2000 and 2010,[9] and children under 18 now account for more than
one in three hospital stays for eating disorders. Although some admissions (mainly on
paediatric wards) are brief, many are as long as 6-12 months and in some cases
longer. Hospital admission is disruptive to school, family and social life and relapse
rates for inpatient treatment are high (25-30% after first admission and 50-75% after
subsequent admission),[6,10] with evidence that clinical outcomes may be worse even
when severity is accounted for.[11] In contrast those who have responded well to
outpatient family therapy have low relapse rates of 5-10%.[12-14]

There are two main community-based care pathways for young people with AN. The
first and most common is from primary care to a generic, local child and adolescent
mental health service (CAMHS) that will have varying levels of expertise in eating
disorders and a variable mix of individual or family-based treatments. In some cases,
this may include a specific eating disorders “mini-team”. The second referral route is
from primary care directly to a specialist outpatient child and adolescent eating
disorder service (CAEDS). These are tertiary level dedicated, multidisciplinary
services that cover a larger geographical area than a single CAMH service and have
been reported to reduce rates of admission to hospital by as much as 60-80%.[15]
Although these have been growing in number in recent years, they are still relatively
rare in the British Isles.

There is limited service level research in eating disorders comparing the relative
benefits of different care pathways for young people with AN. One study, the
Treatment Outcome for Child and Adolescent Anorexia Nervosa (TOUCAN) trial,
which compared brief treatment in a specialist service with treatment as usual in
CAMHS and inpatient treatment, found no differences in clinical outcomes [16] but a
significant difference in cost favouring the specialist service.[17] All groups made
considerable progress at one year, with further improvement by two years, though full
recovery rates were low. Although neither inpatient nor specialist outpatient treatment
demonstrated statistically significant advantages over general CAMHS care, initial
inpatient treatment predicted poor outcomes and did not provide advantages over
outpatient management. Importantly, in those cases where outpatient treatment had
failed and the young person was transferred to inpatient facilities, the outcome was
poor. On the basis of the cost-effectiveness analysis, the study concluded that
specialist outpatient treatment had the highest probability of being the most cost-
effective treatment strategy.[17]
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A London based study [18] compared areas with CAED services accepting direct
referrals from GPs with areas with no such services, where treatment would normally
be offered in generic CAMHS with further referral (to inpatient or specialist
outpatient) if deemed necessary. The study found three key differences between these
care pathways. First, case identification of adolescent AN in specialist areas was high,
approximately at a level predicted by epidemiological studies, suggesting that the
services were largely meeting the actual need in the community. In non-specialist
areas, rates of referrals were more than 50% lower. Second, there were significant
differences in the rates of admission to hospital between those whose treatment started
in a specialist service (16%) and those first treated in generic CAMHS (40%). Third,
there were differences in the continuity of care. For a young person whose treatment
was initiated in a specialist outpatient service, 83% received all their care from the
same team. By contrast, those assessed initially in generic CAMHS, continued
treatment in the service without further referral in only 20% of cases. This lack of
continuity of care was identified as a key problem by parents who took part in a
qualitative exploration of experience of care.[19] Although the results in boroughs
with specialist eating disorders “mini-teams” were variable, in general they were more
comparable to specialist CAED teams than to generic non-specialist CAMHS.

Despite these findings, many parts of the British Isles have little or no specialist eating
disorder provision for young people. The available evidence suggests that, if the
above findings are generalized, investing in the development of such services could
have significant implications for the NHS, with the potential to improve health
outcomes through reductions in relapse rates, to reduce costs through reductions in
hospital admission, and to improve the quality of life of young people. However,
service commissioners are unlikely to support increased investment in specialist
services at a time when disinvestment is more pressing. Clear evidence of the savings
to be made from investment is therefore needed, alongside evidence that patient and
family outcomes will be enhanced or at least no worse than the current situation. The
proposed work aims to provide such evidence through the exploration of the cost and
cost-effectiveness of existing community-based models of service provision in the
British Isles.

Aims and objectives

This study aims to evaluate the cost and cost-effectiveness of existing community-
based models of service provision for child and adolescent anorexia nervosa (AN) and
to model the impact of potential changes to the provision of specialist NHS services
using decision analytic modelling techniques.

The objectives of the study are:

1) To identify all new community-based incident cases of AN in young people
aged 8-18 in the British Isles over a 12-month period using a psychiatric
surveillance system;

2) To classify the model of community-based care provided for each case
identified at baseline and map models of care across the British Isles using a
brief questionnaire to reporting clinicians;

3) To calculate the relative cost of all incident cases of child and adolescent AN
in England, Wales and Northern Ireland and determine the cost and cost-
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effectiveness of different models of care provision at 6-month and 12-month
follow-up through questionnaires to reporting clinicians;

4) To explore the impact on cost and cost-effectiveness of potential changes to
the provision of specialist services in England, Wales and Northern Ireland
using decision analytic modelling techniques.

The hypotheses of the study are that:

1) Assessment and treatment by highly specialist or tertiary specialist
community-based eating disorder services for child and adolescent AN in
England, Wales and Northern Ireland will be less costly to the health service
over 12-months than assessment and treatment by or referral via generic (non-
specialist) child and adolescent mental health services (CAMHS) or eating
disorder teams located within generic community CAMHS.

2) Assessment and treatment by highly specialist or tertiary specialist
community-based eating disorder services for child and adolescent AN in
England, Wales and Northern Ireland will be more cost-effective from the
health service perspective over 12-months than assessment and treatment by or
referral via generic (non-specialist) CAMHS or eating disorder teams located
within generic CAMHS.

3) Increasing the availability of highly specialist or tertiary specialist community-
based eating disorder services for child and adolescent AN in England, Wales
and Northern Ireland will be cost-saving to the health service over the medium
to long-term.

Methods

Study design

The study will involve the development of a decision analytic model to explore the
impact of potential changes to the configuration of community-based services for
child and adolescent AN on relative cost and cost-effectiveness.

Sampling

The model will be populated with data on all incident cases of child and adolescent
AN in England, Wales and Northern Ireland, collected over a 12-month period via a
naturalistic surveillance study using the Child and Adolescent Psychiatric
Surveillance System (CAPSS).[20] CAPSS is a system designed to ascertain cases of
rare childhood mental health conditions which relies on non-consent to maximise
accuracy of incidence data. CAPSS aims to facilitate epidemiological surveillance and
research into uncommon child and adolescent mental health conditions, increase
awareness within the medical profession and public alike of the less common
psychiatric disorders that afflict children and allow psychiatrists to participate in
surveillance of such conditions.

CAPSS uses a report card, known as the yellow card, which contains a list of
conditions being surveyed. The yellow card, along with reporting instructions and
protocols for new studies, is sent every month to a mailing list of all hospital,
university and community paediatric consultant psychiatrists who are members of the
Royal College of Psychiatrist or respective Irish colleges, currently totalling 1000
respondents. The aim is to involve every senior doctor who is likely to have clinical
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responsibility for children with rare conditions. The reporting clinicians are sent
yellow cards from the CAPSS office and asked to check boxes against any of the
reportable conditions they have seen in the preceding month, or to check a "nil return™
box if none have been seen, and return the card to the CAPSS office. A tear-off slip is
provided with the card for the psychiatrists to keep a convenient record of patients
reported. "Positive" returns are identified by the CAPSS administrator and then
notified to the appropriate research investigator, who then contacts the reporting
clinician directly to request completion of a brief data collection form.

CAPSS uses an inclusive system which covers the whole of the UK and Eire. Whilst
the focus of the NIHR HS&DR is on England and Wales, the collection of CAPSS
data from specific regions or countries within the British Isles is not encouraged and
open to error. Instead, baseline data from incident cases will be collected from the
whole of the British Isles (Objective 1) and used to support the classification of
models of community-based care and the mapping of models of community-based
service provision (Objective 2). However, follow-up data to calculate the cost and
cost-effectiveness of different models of community-based service provision
(Objective 3) and to populate the decision analytic model (Objective 4) will be
collected only from those cases reported in England and Wales, plus Northern Ireland
which is funded separately. The option to collect follow-up data from the rest of the
British Isles will be retained as a contingency plan should recruitment be lower than
expected.

Setting/context

The proposed work is focused on community-based health services for child and
adolescent AN. However, a substantial proportion of cases are admitted to hospital at
some point during the course of their illness so the setting will cover both community-
based and hospital-based secondary and tertiary mental health services.

Inclusion and exclusion criteria

Children and adolescents aged 8-18, in contact with community-based mental health
services for a first episode of AN, according to DSM-V criteria.[21] Cases currently
in secondary or tertiary inpatient facilities will be included in the incidence and
service mapping objectives (objectives 1 and 2) but excluded from the follow-up
study (objectives 3 and 4), although these cases will be eligible for inclusion if they
are subsequently notified after discharge to community services. We will also exclude
cases of young people whose clinician-reported data is insufficient to assess eligibility
or duplicate cases, that have been notified more than once by the same or different
clinicians.

Sample size

For the survey (Phase 1 of the study), the concept of a ‘sample size’ (which allows
inferences to be made about the population as a whole) is not helpful since we are
aiming to collect population level data. The aim is to identify all incident cases of
anorexia nervosa in the UK and Eire over a 12-month period, in order to come to
conclusions in relation to the population, rather than making inferences about the
population from a smaller sample.

Phase 2 of the study involves decision analytic modelling to support real-world
decisions relating to the configuration of community-based services for child and
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adolescent AN. Decision-analytic modelling is a systematic approach to decision
making which aims to inform decisions under conditions of uncertainty. Issues of
statistical significance are unhelpful in this context. Instead, a decision-making
approach is advocated which attempts to make the most of the data available by
focusing less on issues of statistical significance and more on the probability of one
intervention or service configuration being more cost-effective than another, given the
data available, rather than undertaking what is likely, given low prevalence rates in
AN, to be a prohibitively large RCT.[22]. The TOuCAN study, for example, was a
large multi-centre, population based study including the majority of cases in the entire
North West region of the UK.[16,17] Yet despite large differences in cost between the
three included groups, these differences were not found to be statistically significant,
suggesting inadequate power and thus an inadequate sample size. Any attempts to
increase the sample size would be extremely difficult and would need to involve
additional regions, not just additional centres.

From a statistical point of view, commentators stress that the absence of evidence is
not evidence of absence.[23] Similarly, from a decision-making point of view, the
perversity of ruling out an intervention which has the highest probability of being
cost-effective has been highlighted as a limitation of conventional hypothesis
testing.[24,25] Although observed differences may indeed be the result of chance, a
decision still has to be made and these authors argue that it is better to use the
available evidence than to dismiss it on the basis of an arbitrary decision rule. It
should then be left to the decision-maker to assess the quality of the available
evidence and decide whether or not there is a need for further information. In the
meantime, the decision-maker would do better to select the intervention with the
highest probability of being cost-effective, than to simply maintain the status quo.
This is the approach taken in this proposal. The following provides estimates for
expected baseline and follow-up rates.

Primary care estimates

Primary care based data for anorexia nervosa collected in the UK between 1994 and
2000 reported incidence rates for children and adolescents aged between 10 to 19 of
34.6 per 100,000 for females and 2.3 per 100,000 for males.[26] For children aged O
to 9, the incidence rate was zero. More recent UK estimates for young people aged 10
to 19 indicate a small increase in incidence rates to 37.1 per 100,000 for females and
3.2 per 100,000 for males.[27] We applied these more recent estimates, broken down
by age and gender where possible, to population data for the UK and the Republic of
Ireland [28,29] for young people aged between 10 and 18 (the maximum age included
in the proposed study). Estimates for younger children were only available from the
earlier study.[26] The results are reported in Table 1. These incidence rates suggest an
estimated number of new cases of AN in primary care in the British Isles over a 12-
month period of 1329 (approximately 1215 females and 115 males).
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Table 1: Incidence estimates from primary care data

Number
Age Gender Incidence  Population by age of cases  Total Source
UK Rol UK Rol
8-9 Both 0.00 1,333,900 126,416 0 0 0 [26]
10-14  Female 24.00 1,741,600 147,415 418 35 453 [27]
10-14 Male 2.50 1,825,400 155,076 46 4 50 [27]
15-18  Female 4750 1,494,000 110,237 710 52 762 [27]
15-18 Male 3.80 1,581,800 115,700 60 4 65 [27]
Total 1329 [27]

Secondary care estimates

Data from secondary care studies are more limited. Data from a London care
pathways study [18] suggests an incidence rate of 54.6 for young women aged
between 13 and 18, including anorexia nervosa and EDNOS-AN, a proportion of
which is now classified as anorexia nervosa under DSM-V. Data for young men was
not reported as the numbers were so small. For the younger ages, data is available
from a British national surveillance study carried out in 2005/2006 using the CAPSS
system.[8] Application of these rates to UK and Republic of Ireland population data
[28,29] is reported in Table 2, broken down by age and gender where data allowed.
For males aged 13 to 18, primary care rates have been used due to the lack of
secondary care data for this group.[27] These incidence rates suggest an estimated
number of new cases of anorexia nervosa in the British Isles over a 12-month period
of 1435, slightly higher than the primary care estimate, above. However, given that
the majority of these cases were estimated using London data,[18] we have adjusted
these figures downwards to take into account the fact that the incidence rates in
London may be higher than the British Isles more broadly as a result of the greater
concentration of specialist eating disorder services in London. We have reduced the
London incidence rate by 10% and by 20%, as shown in Table 2.

Table 2: Incidence estimates from secondary-care data

Number of

Age Gender Incidence Population cases Total Source

UK Rol UK Rol
8 Total 0.00 666,300 63,581 0 0 0 [8]
9 Total 0.72 667,600 62,386 5 0 5 [8]
10 Total 142 683,300 61,181 10 1 11 [8]
11 Total 1.69 703,100 60,587 12 1 13 [8]
12 Total 3.63 715500 60,926 26 2 28 [8]
13-18 Female 54.60 2,208,700 168,213 1206 92 1298 [18]
13-14 Male 250 750,300 61,018 19 2 20 [27]
15-18 Male 3.80 1,581,800 115,700 60 4 65 [27]
Total 1440
London incidence rate reduced by 10% 1310
London incidence rate reduced by 20% 1180

Approach taken

The estimates presented suggest a total population of new cases of AN in secondary
care of between 1,200 and 1,400 per annum. Using data from the previous British
national surveillance study,[8] we have calculated the following expected rates of case
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notification at baseline and response rates at follow-up, dependent on whether new
cases are the higher or lower of these estimates:

Table 3: Expected rates of case notification and follow-up over 12-months
Lower  Higher
estimate estimate
Baseline notifications:

Expected new cases in UK & Rol a 12-month period 1200 1400
75% referred by psychiatrists (excludes paediatricians) 900 1050
85% of all psychiatrists expected to report 765 893
Plus 15% expected duplications® 880 1026
Follow-up rates:

Expected new cases excluding duplicates 765 893
90% with sufficient data to assess eligibility” 650 759
80% with no reporting errors® 520 607
92% England, Wales & Northern Ireland for follow-up 478 558
85% response rate at first follow-up 407 474
75% response rate at second follow-up 305 356

! We assumed 15% for duplicates; 31% duplicates were reported in the British national surveillance study however
this included both paediatricians and psychiatrists, thus increasing the likelihood of duplicate notifications

2 We assumed 15% exclusion due to insufficient data as reported in the national surveillance study

% We assumed 20% exclusion due to reporting errors — 29% reported in national surveillance study however we
plan to contact clinicians by telephone to minimise this so lower rate applied (h=864)

Limitations of the approach

There is limited evidence of incidence rates of AN in secondary care settings — the
setting of interest to the current study. Most evidence uses data from primary care or,
in the case of the British National Surveillance Study which based estimates on
CAPSS notifications,[8] focuses on younger children than we plan to include (under
13s). The estimates presented here are primarily based on one London study,[18]
which may not accurately reflect the rest of the British Isles. Our adjustments for the
likely over-estimate within a London sample are not evidence-based and thus may not
be accurate.

In addition, the London study includes both AN and EDNOS-AN, according to DSM-
IV diagnostic criteria. However new DSM-V definitions of anorexia nervosa include a
large proportion of what used to be known as EDNOS-AN.[21] The size of this group
is currently unknown. We have therefore assumed it to be 100% (i.e. all EDNOS-AN
defined by DSM-1V is classified as anorexia nervosa using DSM-V), so the expected
number of notifications presented here may be an over-estimate. The figures
presented should therefore be considered the maximum expected.

Baseline data — UK and Eire

Upon notification from the CAPSS system of a new case of child and adolescent AN,
the notifying clinician will be sent a brief questionnaire to confirm eligibility of the
case and to support the categorisation of the model of service delivered and the
geographical mapping of models of care across the British Isles. Classification will
focus on the service undertaking the initial assessment. Classifications will be refined
as part of the study, however we anticipate a classification system based on the
following criteria:
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e Tertiary specialist child and adolescent eating disorder service (CAEDS)
containing a trained, multi-disciplinary team, including medical and non-
medical staff, and more than one person with experience of treating eating
disorders, with the necessary expertise to deliver recommended treatments for
adolescents (i.e. psychological therapy, assessment of physical risk and family
interventions addressing the eating disorder), and having resources required to
offer routine outpatient treatment for a minimum of 25 cases per year.[30]
CAED services cover larger geographical areas than a single CAMHS

e Specialist CAMHS teams based in a generic secondary care CAMHS but
containing a specialist eating disorder component. These teams operate within
a single CAMHS setting, have a more limited multidisciplinary input and a
smaller throughput of eating disorder cases than CAEDS.

e Generic secondary (non-specialist) CAMHS services.

Following initial mapping of services we will convene an independent expert group
using Delphi methodology to help specify an operational definition for specialist
teams in order to differentiate them clearly from non-specialist CAMHS teams.

Follow-up data — England, Wales and Northern Ireland

Six months and 12-months after notification, the notifying clinician and/or the
notifying service will be re-contacted by phone to collect anonymised information on
the following:

Health service use

Health service use since notification, including frequency and length of inpatient
admissions and number of hospital or community based outpatient contacts. Whilst
this is a narrow cost perspective, excluding broader health, social and education
services, two year total costs in the TOUuCAN study which took a societal perspective,
were found to be heavily dominated by hospital costs and CAMHS community
outpatient costs.[17] Together, inpatient and outpatient costs were found to account
for over 90% of total two-year costs.[31] Thus, a narrow perspective will minimise
respondent burden, and allow us to take advantage of surveillance methodology which
traditionally does not involve direct patient contact, whilst still providing evidence of
the key costs in this population.

Outcomes

Whilst costs are the primary variable of interest in the proposed work, measures of
effectiveness will also be collected to confirm previous evidence from treatment trials
to suggest specialist treatments are at least as effective as standard care and to provide
up to date evidence for inclusion in the economic modelling component of the study.
Outcome data will be collected from treating clinicians and assessed in terms of key
indicators, including age adjusted percentage median body mass index (BMI), Health
of the Nation Outcome Score for Children and Adolescents (HONOSCA), a routine
outcome measurement tool that assesses behaviours, impairments, symptoms, and
social functioning of children and adolescents with mental health problems,[32]
outcome category according to the Morgan and Russell criteria, a widely used
measure of outcome for anorexia nervosa,[33] and the Children's Global Assessment
Scale (CGAS), used to rate the emotional and behavioural functioning of children and
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adolescents in the family, school, and social context, and designed for use in
telephone interviews with treating clinicians.[34]

Analysis

Incidence of child and adolescent AN

Assessment of the current incidence of AN in children and adolescents aged 8 to 18 in
the British Isles will be primarily descriptive. Where duplicates are reported, data will
be used from the most complete data-set, or the data-set received closest to the
reporting date. Incidence will be calculated as number of cases as a proportion of the
total number of children of that age in the population (UK plus ROI) expressed as per
100,000 population. Total population data for children and adolescents aged 8-18 will
be obtained from the Office of National Statistics (UK) and the Central Statistics
Office (Ireland).[28,29] The incidence rates calculated will update evidence from
previous studies, now over ten years old,[26] and fill the gap in the literature relating
to older young people, given more recent research (2005 to 2006) focused only on
early onset eating disorders (<13 years of age).[8]

Cost of child and adolescent AN

Data on inpatient and outpatient health service contacts from the surveillance study
will be used to calculate the 12-month cost of all cases followed-up in England, Wales
and Northern Ireland and to assess the relative cost of alternative community-based
models of service provision. Costs for NHS hospital contacts will be taken from NHS
reference costs.[35] Mean costs for each model of service, as categorised at baseline,
will be compared using standard parametric tests and the robustness of the results
confirmed using bootstrapping, despite the skewed nature of cost data.[36] The
advantage of this approach, as opposed to logarithmic transformation or non-
parametric tests, is the ability to make inferences about the arithmetic mean, which is
more meaningful from a budgetary perspective.[37]

Cost-effectiveness of models of care for child and adolescent AN

Individual level cost and outcome data will be used to calculate the relative cost-
effectiveness of the alternative community-based models of service provision at the
12-month follow-up point. Cost-effectiveness will be assessed using the net benefit
approach.[38] Uncertainty around the cost and effectiveness estimates will be
represented by cost-effectiveness acceptability curves.[39,40] A joint distribution of
incremental mean costs and effects for the two groups will be generated using non-
parametric bootstrapping to explore the probability that each treatment is the optimal
choice, subject to a range of possible maximum values (ceiling ratio) that a decision-
maker might be willing to pay for an additional unit of outcome gained. Cost-
effectiveness acceptability curves will be presented by plotting these probabilities for
a range of values of the ceiling ratio.[41] These curves are a recommended decision-
making approach to dealing with the uncertainty that exists around the estimates of
expected costs and expected effects associated with the interventions under
investigation and uncertainty about the maximum cost-effectiveness ratio that a
decision-maker would consider acceptable.[41,42] Cost-effectiveness will be
measured in terms of the clinician-rated HONOSCA,[32] and confirmed using age
adjusted BMI, data which is likely to be available for a greater proportion of the
population.

Decision analysis
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Data from the surveillance study will be used to populate a decision analytic model to
estimate the impact on cost and cost-effectiveness of changes to the configuration of
specialist NHS services, and the potential for cost savings. Decision analysis is a
structured way of thinking about the likely impact of a decision or policy change and
involves the construction of a logical model to represent the relationship between
inputs (costs) and outputs (outcomes) in order to inform resource allocation decisions
under conditions of uncertainty.[43] Decision models use mathematical relationships
to define possible consequences that flow from a set of alterative options being
evaluated.[44] Each pathway in a decision model is associated with a probability, an
outcome and a cost, where the latter is the sum of the costs of each of the events an
individual experiences in that pathway. Once constructed, the assumptions and the
data used in the model can be varied to explore a range of scenarios.

Rather than waiting for the results of a formal evaluation, in decision analysis
resource allocation is explored by modelling existing data on costs, outcomes and
probabilities from a range of possible sources including completed studies, from the
literature or from expert opinion, to generate more timely results. In the proposed
model, data will primarily come from the naturalistic study. Models are useful
because once constructed, the assumptions and the data used in them can be amended
as more relevant or up-to-date information becomes available. Models can also be
used to explore ‘what if” scenarios, so providing information to decision makers on
the likely impact of changes to the services, such as changes in treatment length,
personnel or capacity.

We will select the most suitable modelling framework in which to carry out the
analysis, dependent upon the results of the naturalistic study. In cases where
individuals can be regarded as independent and interaction between them is not an
issue in terms of the course or progression of an illness, as is the case with eating
disorders, either a decision tree or a Markov model is appropriate.[45] Decision trees
are limited by their fairly simplistic representation of reality and they can often
become unwieldy as attempts are made to make them sufficiently complex to model
real-world scenarios. A Markov model may provide a useful alternative since they are
better able to deal with more complicated structures and are often used when costs
and outcomes need to be considered over longer periods of time.

The decision model constructed for this evaluation will compare the costs and
outcomes of the alternative service routes for children and adolescents with AN
described above (assessment and referral via a specialist eating disorder service, a
specialist CAMHS service or a generic CAMHS service). The decision model will
depict the progress of a young person with AN through different service pathways and
will require data on the probabilities of progression from one stage to another and the
costs and outcomes associated with each stage. As far as possible, these variables will
be taken from the data collected in the naturalistic study. However, in the event of
gaps in the cost, effectiveness or probability data from the naturalistic study,
supplementary data will be taken from the TOUCAN study, which collected
comprehensive cost and outcome data on 167 adolescents with AN over a two-year
period, or other published evaluations from the literature, as appropriate. It is not
anticipated that a full systematic review will be required to locate suitable studies,
since the economic literature in eating disorders is limited, however searches for
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recently completed or available evidence may be necessary and will be dependent on
the extent of gaps in the naturalistic surveillance study.

The cost-effectiveness of the alternative service routes will be analysed using
incremental analysis and probabilistic sensitivity analysis. It is necessary for models
to build in uncertainty estimates for the probability, cost and outcome parameters
used. In this model it is likely that variability, heterogeneity and uncertainty will be
important and will therefore need to be incorporated. Because many of the model
parameters will be based on real data from the naturalistic study, it will be possible to
use regression models and appropriate assumptions regarding the statistical
distribution of the data to handle the uncertainty.[44] The model will initially be run
over 12-months, in line with the data to be collected. However, secondary analysis
will explore a five-year time frame using data from the TOUCAN study five-year,
long-term follow-up.[46] There will also be opportunities in the modelling work to
explore the relative cost-effectiveness for sub-groups, such as younger and older age
groups or different geographical locations (i.e. rural versus urban settings).

Once the model has been developed and populated, it will be used to calculate the
potential cost savings that could occur as a result of any service re-configuration. For
example, if cost-effectiveness analysis suggests specialist outpatient care results in
cost savings, the model will be used to calculate the money that could be saved by a
health care region by switching over to this type of service.

Ethical approvals

The study requires approval from CAPSS and approval from the Health Research
Authority (HRA) Confidentiality Advisory Group (CAG) for exemption from
obtaining participant consent, under Section 251 of the NHS Act 2006, which enables
disclosure of confidential patient information where it is not possible to use
anonymised information and where seeking consent is not practical. Application to
the HRA CAG has been approved, subject to compliance with the standard and
specific conditions of approval (CAG 4-03(PR1)/2014), and a Phase 2 application to
CAPSS is currently being revised following comments from the CAPSS Executive
Board.
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Plan of investigation and timetable

Start date: 1% June 3013
End date: 30" November 2016
Duration: 42 months

Months 1-12: Submit applications for ethical approval and CAPSS approval; draft
trial protocol; design CAPSS notification card and baseline questionnaire; recruit trial
manager (London); recruit trial manager (Belfast)

Months 13-24: CAPSS surveillance notification phase; recruit part-time research
workers; design database; first Delphi panel and initial categorisation of notifying
services

Months 19-30: First follow-up; second Delphi panel and final categorisation of
notifying services; analysis of incidence from baseline data

Months 25-36: Second follow-up; costing and analysis of first follow-up data; design
and test decision model

Months 37-42: Costing and analysis of second follow-up data; populate and run
decision model; draft final report and publications
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