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ABSTRACT

Background: The TRACE (Targeted Research for Addictive and Compulsive Eating) intervention was evaluated in a 3-month randomized

controlled trial which demonstrated significant improvement in Yale Food Addiction Scale scores favoring dietitian-led telehealth (active

intervention) compared with passive and control groups. This study aimed to determine intervention costs and cost-utility.

Methods: Costs of each intervention (2021$AUD) and incremental net monetary benefit (iNMB; incremental benefit, defined as

Quality-Adjusted Life Years (QALY) gained, multiplied by willingness to pay threshold minus incremental cost) were calculated to estimate

differences between groups.

Results: The active intervention (n = 38) cost $294 (95% UI: $266, $316) per person compared to $47 (95% UI: $40, $54) in the passive

intervention (n = 24), and $26 in the control group (n = 37). At a cost-effectiveness threshold of $50 000 per QALY score gained, the active

intervention iNMB was -$186 (95% UI: -$1137, $834) and the passive group $127 (95% UI: -$1137, $834). Compared to the control group,

estimates indicate a 30% chance of the active intervention, and a 60% chance of the passive intervention being cost effective.

Conclusion: Although the overall cost of the active intervention was low, this was not considered cost-effective in comparison to the passive

intervention, given small QALY score gains.

Trial registration: Australia New Zealand Clinical Trial Registry ACTRN12621001079831.

Keywords addictive eating, economic evaluation, food addiction, mental health, randomized controlled trial

Introduction

Addictive eating behavior, termed ‘food addiction’, refers
to a pattern of compulsive and dysregulated overeating.1

This is characterized by diminished control over food con-
sumption, strong cravings for specific foods and continued
overeating despite negative consequences.2,3 Observational
and cross-sectional studies show addictive eating is highly cor-
related with risk of obesity and mental ill-health, particularly
depression, anxiety, and binge eating disorder.4,5 At present,
treatment interventions for individuals meeting criteria for
addictive eating are limited.6 This prompted the TRACE
(Targeted Research on Addictive and Compulsive Eating)
program, a dietitian-led telehealth intervention focused on
reducing symptoms of addictive eating and improving mental
health.7,8 This was the first trial to evaluate efficacy of a

personalized behavioral intervention in Australian adults.9

The primary results from the TRACE trial demonstrated sig-
nificant improvements in the primary outcome for symptoms
of addictive eating as well as decreases in scores for anxiety,
depression and stress.10

While dietary counselling is efficacious11 and
cost-effective12 for management of obesity, few dietary
interventions have conducted economic evaluations in
relation to nutrition and mental health, as confirmed in a
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recent systematic review that included only eight studies.13

Those included studies largely focused on severe mental
illness or depression and were heterogeneous in terms of type
of cost analyses conducted. Therefore, limited comparisons
could be made across studies. Cost-utility (n = 6; cost per
healthy year equivalents, expressed as quality-adjusted life-
years i.e. QALYs) and cost-effectiveness (n = 4; cost per
unit change in weight, fasting glucose, depression status
or healthcare utilization costs) were the most commonly
reported economic evaluation methods. In comparison to the
number of published dietary intervention studies in mental
health, there are relatively few studies reporting economic
evaluations. Therefore, it is important to investigate the
costings of newly developed interventions in mental health
for government investment.

The current study aimed to evaluate the cost consequences
of the TRACE randomized controlled trial (RCT) to deter-
mine intervention costs alongside change in primary out-
come measures (Quality-Adjusted Life Years [QALY] scores,
addictive eating symptom scores and number of healthcare
appointments). The analysis was conducted from a healthcare
sector perspective considering the costs of implementing the
intervention because if translated into routine practice, these
costs would fall on public health services.

Methods

Study design and setting

The current economic evaluation utilized data from the
TRACE RCT. Details of the trial protocol9 and main results10

have been published elsewhere. The trial was prospec-
tively registered with the Australian New Zealand Clinical
Trials Register ACTRN12621001079831, and approval
was obtained from the University of Newcastle Human
Ethics Committee (H2021–0100). This study adheres to the
economic evaluation according to the Consolidated Health
Economic Evaluation Reporting Standards statement.14 All
participants provided written informed consent prior to
randomization. Data collection occurred from August 2021
to October 2022.

Participants

Eligible participants included adults aged 18–85 years, endors-
ing ≥3 symptoms of addictive eating, with a body mass
index (BMI) ≥ 18.5 kg/m2. Exclusion criteria included preg-
nancy/lactating, existing health condition/s that necessitated
taking medications which affect dietary intake or weight status,
and severe mental illness, purging behaviors as identified
by the Eating Disorder Examination Questionnaire—Short
form.15

Intervention

Eligible participants were randomly allocated to one of three
study arms:

1) Active intervention: participants attended five telehealth
sessions with an Accredited Practising Dietitian and were
provided with the program workbook and website access.
Participants received personalized feedback on addictive
eating symptoms, personality, diet, physical activity and
sleep. During telehealth sessions, individuals set goals
around their eating behaviors.

2) Passive intervention: a self-guided approach with the pro-
gram workbook and website access, personalized feed-
back via e-mail at baseline only.

3) Control: participants were provided with dietary feed-
back, via paper-based report, at baseline and followed
their usual dietary pattern.

Economic study

A trial-based economic evaluation of the interventions was
conducted over a 3-month time horizon, consistent with the
length of the primary endpoint of the trial.

Effect measures

The primary outcome measure was utilities based on a
health-related quality of life instrument. The mean change
in QALY score was estimated using the generic preference-
based EuroQoL EQ-5D-5L.16 The EQ-5D-5L was chosen
given its consistently demonstrated psychometric properties
across a broad range of population groups, conditions and
settings, as well as the low respondent burden.17,18 Other
outcomes included addictive eating symptom scores assessed
using the Yale Food Addiction Scale 2.0 (YFAS 2.0),3 and
the number of health care appointments assessed using the
Consumer Services Receipt Inventory (CSRI).19 Participants
completed these measures at baseline (pre-intervention) and
at 3-months (immediate post-intervention). Quality of life: The
EQ-5D-5L determines participant’s health-related quality-
of-life based on five dimensions: mobility, self-care, usual
activities, pain/discomfort, and anxiety/depression. Each
dimension has five response levels: no problems (Level 1);
slight; moderate; severe; and extreme problems (Level 5). The
health states are defined by combining one level from each
dimension, ranging from 11 111 (full health) to 55 555 (worst
health). EQ-5D-5L health states are then converted into a
single index ‘utility’ score using a scoring algorithm.20 Utility
values were generated using a published mapping formula21

via the EQ-5D-5L Index Value Calculator Version 2.22

QALYs were derived by ‘weighing’ the length life spent in
a particular health state by the utility or value of that health
state. Utility values (or weights), derived from an international
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sample representing a broad spectrum of health states, are
constrained between 0 and 1, where 0 refers to death and one
refers to perfect health with values in between denoting less
than perfect health states. Addictive eating: The YFAS 2.03 is
a validated, psychometrically sound, self-report 35-item tool
that provides an addictive eating symptom score ranging from
0 to 11. Healthcare service utilization: The CSRI,19 an adaptable
tool to ensure it is context specific, captured the number
of appointments and type of healthcare services used by
participants over the past 3 months. This included a multiple-
choice question that allowed participants to choose from a
list of 12 healthcare services they had accessed (i.e. General
Practitioner, Medical Specialist, Psychiatrist, Psychologist,
Psychotherapist, Counsellor, Dietitian, Exercise Physiologist,
Occupational Therapist, Social Worker, hospital admission or
‘other’), with an open-ended response if ‘other’ was chosen.
Following the responses individuals were prompted with a
further open response question that allowed them to indicate
how many visits they had with each health service selected
within the timeframe.

Resource use and valuation

The cost-consequence analysis included calculating the cost
of each intervention and reporting intervention costs along-
side mean change outcomes. Cost data relating to the delivery
of the intervention was prospectively collected using a time-
driven activity-based cost-capture resource use tool developed
in Microsoft Excel (Version 2303). The tool enabled docu-
mentation of the health sector costs in the following cate-
gories: (i) labor (including overheads to allow for additional
costs of employment), (ii) materials (non-labor cost items
such as education materials, electronic hardware, or software),
and (iii) miscellaneous costs (which include costs not easily
classified into the other categories e.g. telehealth delivery
platform cost). Resource use valuation was based on the
concept of opportunity cost, that is, the value of the benefit
forgone in not employing a resource for a different use. Where
available, market prices were used as a proxy for the ‘value of
benefit’ forgone.23 Development and research related costs
were excluded. Costs to patients and private care providers
(including opportunity costs), were not assessed. Details of
the approach to valuation (Table S1) and a summary of
resources (Table S2) are shown in supplementary material.

Costing and cost-utility analyses

The trial-based cost analysis used measures of arith-
metic means, between-group differences, and variability of
differences.24,25 Component costs are reported to provide
insight into the cost of active and passive forms of the
intervention and specific drivers of total cost. Costs are
reported in 2021 Australian dollars (AUD). The economic

evaluation was performed as a within-trial analysis, meaning
that only costs and effects that occur within the trial duration
were included. To maintain a conservative approach to cost
estimation, the implementation costs were not amortized. As
the trial period was less than 12 months no discounting of
costs was applied.

To evaluate cost-utility, the total and mean cost of each
intervention (i.e. active, passive and control) and economic
summary metrics were calculated, including the mean incre-
mental cost per QALY as measured by patient reported EQ-
5D-5L, mean incremental cost per unit change in YFAS, and
mean change in the number of health care appointments in
the past 3-months.

The change in QALYs was calculated by the average of
baseline and 3-month EQ-5D-5L scores multiplied by 0.25
as the primary end point was 3 months (i.e. one quarter of a
year). The incremental cost-effectiveness ratios (ICERs) were
generated by calculating the difference in cost divided by the
difference in benefit, defined by QALY scores. The ICERs
were interpreted as the cost per QALY gained. Cost effec-
tiveness was assessed against a willingness to pay threshold
of $50 000. Commonly, $50 000/QALY is the decision rule
used to denote value-for-money.26 To mitigate issues with
interpreting negative ICERs we then calculated incremental
net monetary benefit (iNMB).25,27 iNMB is expressed as
monetary value and was calculated as the incremental benefit
(defined in the current analysis as QALYs gained) multiplied
by the willingness to pay threshold minus the incremental
cost. iNMB can be easier to interpret than ICERs because
results of a positive iNMB means value is generated by the
intervention. A negative value means the intervention costs
more money without any significant change in QALY score.
Thus, the economic summary measure is iNMB at a willing-
ness to pay threshold of $50 000. A cost effectiveness plane
was created to graphically present the incremental costs and
outcomes across four quadrants.

Statistical analyses

A complete case analysis was conducted utilizing only cases
in the trial data set for which there were no missing pre- or
post-intervention values for the YFAS, CSRI and EQ-5D-
5L variables. Descriptive statistics were generated, using IBM
SPSS Statistics (Version 26), to describe the sample charac-
teristics and healthcare service utilization of complete cases
included in the current economic evaluation. Between group
differences at baseline for demographics, addictive eating and
health profile data were assessed using chi squared (i.e. sex
and EQ-5D-5L dimensions: mobility, usual activity, pain/dis-
comfort, anxiety/depression), Fisher’s exact test (i.e. EQ-5D-
5L dimension: self-care) or analysis of variance (ANOVA;
i.e. age, BMI, decile, YFAS scores, QALY scores). Statistical

https://academic.oup.com/jpubhealth/article-lookup/doi/10.1093/pubmed/fdae273#supplementary-data
https://academic.oup.com/jpubhealth/article-lookup/doi/10.1093/pubmed/fdae273#supplementary-data
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Table 1 Baseline characteristics of complete cases from the TRACE RCT (n = 99)

Total Sample

n = 99

Active

Intervention

n = 38

Passive

Intervention

n = 24

Control

n = 37

Test statistic

(F or χ2)

p-value

Mean ± SD (range) or n (%)

Demographics

Age (years) 50.7 ± 13.4

(23–75)

47.4 ± 14.3

(23–74)

52.0 ± 13.8

(35–75)

53.1 ± 11.7

(29–73)

1.867 0.160

Sex 0.540 0.785

Male 16 (16.2) 5 (13.2) 4 (16.7) 7 (18.9)

Female 83 (83.8) 33 (86.8) 20 (83.3) 30 (81.1)

BMI (kg/m2) 35.6 ± 7.1

(21.0–66.8)

36.0 ± 6.3

(25.1–48.1)

35.4 ± 7.4

(25.7–50.2)

35.3 ± 8.0

(32.6–37.9)

0.116 0.891

Decile (postcode)a 5.8 ± 2.5

(1–10)

5.9 ± 2.6

(1–10)

6.0 ± 2.5

(1–10)

5.6 ± 2.6

(1–9)

0.193 0.825

Addictive eating

YFAS symptom scoreb 7.5 ± 2.8

(3–11)

8.0 ± 2.6

(3–11)

6.7 ± 3.2

(3–11)

7.6 ± 2.8

(3–11)

1.514 0.225

Health profile

Mobilityc

1.886 0.389

No problems 62 (62.6) 27 (71.1) 14 (58.3) 21 (56.8)

Problems 37 (37.4) 11 (28.9) 10 (41.7) 16 (43.2)

Self-carec 2.828 0.216

No problems 85 (85.9) 34 (89.5) 18 (75.0) 33 (89.2)

Problems 14 (14.1) 4 (10.5) 6 (25.0) 4 (10.8)

Usual activityc 0.772 0.680

No problems 26 (26.3) 21 (55.3) 11 (45.8) 21 (56.8)

Problems 46 (46.5) 17 (44.7) 13 (54.2) 43.2 (37)

Pain/Discomfortc 0.031 0.985

No problems 26 (26.3) 10 (26.3) 6 (25.0) 10 (27.0)

Problems 73 (73.7) 28 (73.3) 18 (75.0) 27 (73.0)

Anxiety/Depressionc 1.463 0.494

No problems 19 (19.2) 8 (21.1) 6 (25.0) 5 (13.5)

Problems 80 (80.8) 30 (78.9) 18 (75.0) 32 (86.5)

QALY scored 0.713 ± 0.175

(0.003–1.00)

0.723 ± 0.187

(0.003–1.00)

0.705 ± 0.158

(0.333–1.00)

0.709 ± 0.176

(0.224–1.00)

0.099 0.906

Chi squared, Fisher’s Exact test or ANOVA; ∗P < 0.05. aIndex of Relative Socio-Economic Disadvantage: this index ranks areas within Australia on a

continuum from 1 to 10 (most disadvantaged to least disadvantaged). bYale Food Addiction Scale 2.0; symptom score out of 11. cFrequencies of reported

health-related quality-of-life problems: for each EQ-5D-5L dimension, the five levels are dichotomized as ‘no problems’ = level 1 and ‘problems’ = levels

2 to 5. dQuality Adjusted Life Years, QALY scores generated from EQ-5D-5L scores.

significance was set at 0.05. Costing and cost-utility analyses
were performed as outlined above using Microsoft Excel soft-
ware. Uncertainty analyses: non-parametric bootstrapping with
1000 replications was used to generate uncertainty intervals
around the costs, QALY scores, YFAS scores and number
of healthcare appointments, and were calculated by treatment
group to enable reporting of the variation in costs and effect
sizes between the three groups.

Results

A total of 175 participants were recruited to the trial (active
intervention n = 58, passive intervention n = 60, and control
group n = 57). This economic evaluation is based on 99
participants with complete baseline and 3-month outcome
data (n = 99). Baseline characteristics of the participants are
summarized in Table 1.
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Table 2 Intervention costs and cost-consequences by intervention group from baseline to 3-months

Total Active Passive Control

Cases, N 99 38 24 37

Total intervention costs $13 303 $11 176 $1142 $983

Costs by resource use category

Labor $10 323 $9383 $470 $469

Materials $2010 $957 $538 $514

Miscellaneous $970 $836 $133 $0

Costs per person $294 $47 $26

Consequences Mean ± SD (95% UI)

Mean change in QALYs 0.177 ± 0.04

(0.17, 0.19)

0.179 ± 0.03

(0.17, 0.19)

0.176 ± 0.04

(0.16, 0.19)

Mean change in YFAS score −4.87 ± 3.61

(−6.03, −3.74)

−3.21 ± 3.51

(−4.62, −1.83)

−1.35 ± 3.10

(−2.38, −0.33)

Mean change in healthcare appt −0.76 ± 2.92

(−1.68, 0.27)

−1.04 ± 2.91

(−2.29, 0.0)

0.66 ± 4.36

(−0.63, 2.21)

QALYs, Quality-adjusted life years; UI, Uncertainty Interval; YFAS, Yale Food Addiction Scale; appt, appointment.

Costs

The total cost of the three interventions as delivered was $13
303 (Table 2). The majority of the cost was for the active
intervention group, with a total of $11 176. The passive
and control interventions cost $1142 and $983 respectively.
Labor contributed most to total costs ($10 323), followed by
materials (e.g. workbooks and questionaries) at $2010, and
then miscellaneous costs (e.g. hosting costs such as telehealth
delivery platform and website) totaling $970.

Cost-consequence

The active intervention cost an average of $294 (95% UI:
$266, $316) per person and resulted in an average increase
of 0.177 (95% UI: 0.17, 0.19) in QALY score at 3-months
and an average decrease of 4.87 (95% UI: (−6.03, −3.74)
in addictive eating symptoms (∼$60 per reduction of one
symptom) and an average decrease of 0.76 visits to healthcare
services (Table 2). The passive intervention cost an average of
$47 (95% UI: $40, $54) per person and resulted in an average
increase of 0.179 (95% UI: 0.17, 0.19) in QALY score, and an
average decrease of 3.21 in addictive eating symptoms (∼$15
per reduction of one symptom) and an average decrease of
1.04 visits to healthcare services. The control cost an average
of $26 per person and resulted in an average increase of 0.176
(95% UI: 0.16, 0.19) in QALY score, and an average decrease
of 1.35 in addictive eating symptoms and an average increase
of 0.66 visits to healthcare services. For a detailed description
of changes in addictive eating behaviors in the TRACE RCT
see previously published outcomes by Skinner et al.10

At baseline, the most frequently consulted health pro-
fessionals over the preceding 3-months were General

Practitioners (66% in the active intervention, 71% in the
passive intervention and 70% in the control group) and
mental healthcare professionals i.e. psychiatrists, psycholo-
gists, psychotherapists and counsellors (47% in the active
intervention, 25% in the passive intervention and 27% in the
control group). At 3-month follow-up (Table 3), the number
of participants reporting access to General Practitioners
was lower in all groups, while the number of participants
reporting access to mental healthcare professionals was lower
in the active intervention group only, with no change in the
passive intervention or control groups. Only a small number
of participants (n = 7) reported hospital admissions and this
was similar for all groups at both timepoints.

Cost-utility

For the active intervention, one additional QALY gained
would cost $164 003 more than the control version. For
passive intervention, one additional QALY would cost $7084
more than the control version. At a cost-effectiveness thresh-
old of $50 000 per QALY gained, the iNMB of the active
intervention was -$186 (95% UI -$1137-$834). While the
iNMB of the passive intervention was $127 (95%UI -$1137-
$834). Non-parametric bootstrapping estimates indicated
a less than 30% (0.296) chance of the active intervention
being cost-effective (Fig. 1a). The passive intervention shows
a 60% (0.59) chance of being cost effective (Fig. 1b) at a
cost-effectiveness threshold of $50 000. Results from the
uncertainty analyses are visually presented by group on a
cost-effectiveness plane (Fig. 2) where the joint distribution of
incremental costs are plotted against the incremental change
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Table 3 Healthcare services accessed and the number of visits made by participants (n = 99) from baseline to 3-months

Active Intervention Passive Intervention Control

Base 3-month Base 3-month Base 3-month

n (%) or Mean ± SD (range)

Number of participants accessing healthcare services

No 9 (23.7) 13 (34.2) 5 (20.8) 7 (29.2) 11 (29.7) 9 (24.3)

Yes 29 (76.3) 25 (65.8) 19 (79.2) 17 (70.8) 26 (70.3) 28 (75.7)

Type of healthcare services accessed

General Practitioner 25 (65.8) 24 (63.2) 17 (70.8) 16 (66.7) 26 (70.3) 25 (67.6)

Mental healthcare professionala 18 (47.4) 12 (31.6) 6 (25.0) 6 (25.0) 10 (27.0) 10 (27.0)

Medical Specialistb 7 (18.4) 5 (13.2) 6 (25.0) 1 (4.2) 6 (25.0) 3 (8.1)

Dietitian 2 (5.3) 2 (5.3) 0 (0.0) 3 (12.5) 4 (10.8) 6 (16.2)

Exercise physiologist 5 (13.2) 0 (0.0) 3 (12.5) 2 (12.5) 4 (10.8) 3 (8.1)

Otherc 3 (7.9) 6 (15.8) 2 (8.3) 4 (16.7) 3 (8.1) 5 (13.5)

Number of visits by participants accessing healthcare services

General Practitioner 2.4 ± 1.2

(1–5)

2.5 ± 2.1

(1–10)

1.7 ± 0.9

(1–4)

2.0 ± 1.3

(1–5)

2.4 ± 1.2

(1–6)

2.0 ± 0.8

(1–3)

Mental healthcare professionala 3.1 ± 2.1

(1–9)

2.5 ± 1.5

(1–6)

3.3 ± 3.4

(1–10)

2.0 ± 0.6

(1–3)

2.4 ± 1.1

(1–4)

2.6 ± 1.0

(2–5)

Medical Specialistb 1.1 ± 0.4

(1–2)

1.4 ± 0.5

(1–2)

1.3 ± 0.8

(1–3)

1.0

(1)

1.8 ± 1.0

(1–3)

1.0

(1)

Dietitian 1.5 ± 0.7

(1–2)

3.5 ± 2.1

(2–5)

– 1.7 ± 0.6

(1–2)

1.5 ± 1.3

(1–3)

1.3 ± 0.5

(1–2)

Exercise physiologist 3.0 ± 1.6

(1–5)

– 3.3 ± 0.6

(3–4)

1.5 ± 0.7

(1–2)

1.5 ± 0.6

(1–2)

2.0 ± 1.0

(1–3)

Otherc 1.7 ± 1.2

(1–3)

1.7 ± 0.8

(1–3)

9.0 ± 7.1

(4–14)

1.8 ± 1.5

(1–4)

2.0 ± 1.7

(1–4)

6.6 ± 9.8

(1–24)

Hospital admissions

No 37 (97.4) 37 (97.4) 23 (95.8) 24 (100.0) 35 (94.6) 35 (94.6)

Yes 1 (2.6) 1 (2.6) 1 (4.2) 0 (0.0) 2 (5.4) 2 (5.4)

Number of admissions 1.0

(1)

1.0

(1)

1.0

(1)

- 1.0

(1)

1.5 ± 0.7

(1–2)

aMental healthcare professionals included psychiatrist psychologist psychotherapist and counsellors. bMedical Specialists included cardiologist, endocri-

nologist, gastroenterologist, immunologist, rheumatologist, urologist, sports physician, colorectal surgeon and orthopedic surgeon (n = 12 not specified).
c‘Other’ included physiotherapist, chiropractor, osteopath, radiologist, sleep/CPAP specialist (n = 9 not specified).

in effect size between baseline and follow-up. Both groups are
in the two northern quadrants of the plane, indicating those
interventions cost more than the control condition. Note
the scale of the x-axis which shows that there is minimal
difference in QALY scores across the two groups.

Discussion

Main finding of this study

This economic evaluation outlined the costs, cost con-
sequences and cost-utility associated with the TRACE
RCT that examined the effectiveness and efficiency of

delivering a personality-based intervention targeting addictive
eating to improve symptoms and associated dietary behaviors.
While the active and passive interventions cost more than
the control condition, both were inexpensive at AUD $294
and $47 per person, respectively. The iNMB for the active
intervention was a negative dollar number indicating that
at the $50 000 willingness to pay threshold, it is not cost-
effective. The iNMB for the passive intervention was positive
suggesting that the passive intervention has a higher chance of
being cost-effective compared to the control. However, given
the wide uncertainty intervals in the iNMB data, it is difficult
to determine the absolute difference in cost effectiveness
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Fig. 1 Cost-effectiveness acceptability curve showing change in the probability of cost-effectiveness as the value of a QALY change for (a) active intervention
compared to the control group; and (b) passive intervention compared to the control group.

Fig. 2 Cost-effectiveness plane for active and passive intervention groups
compared to the control group. The top right quadrant represents the
intervention costing more as well as conferring greater benefits than the
comparator. The bottom right quadrant shows where the intervention costs
less but incurs greater benefits than the comparator, the top left quadrant
shows the proportion of iterations where the intervention incurs a cost but
fewer benefits than the comparator and the bottom left show the proportion
of the iterations where the intervention costs less and has fewer benefits
than the comparator group.

between the groups. The largely overlapping uncertainty
intervals of the QALY scores in the three groups seem to
show negligible QoL differences between the intervention and
control groups. This indicates that cost of the intervention
rather than QALYs is driving the cost-utility results. While
the active intervention did not generate sufficient additional
QALY gains compared to the control group in the short term
at 3 months, overall the active intervention was considered
very low cost, being a brief intervention comprising of five
sessions, in comparison to other health interventions.28,29

These preliminary findings suggest that a stepped care
model of service delivery may be an appropriate approach
for the management of addictive eating, with the passive
intervention provided initially followed by the more intensive

active intervention for non-responders. This would align with
current clinical guidelines for mental health.30,31

What is already known on this topic

Very few dietary interventions for mental health have
had economic evaluations reported.13 The current study
demonstrates similar change in QALYs, but a lower cost-
effectiveness ratio. For example, Holt et al.32 examined the
efficacy of an intensive 12-month weight loss intervention
that targeted dietary change in individuals with severe mental
illness (n = 414). The intervention consisted of four × 2.5-h
weekly group sessions, followed by 2-weekly maintenance
contact and group sessions at 4, 7 and 10 months. Holt
et al.32 reported an ICER of £246 921 (∼AUD $480 000)
per QALY gained. In comparison, the current study using a
brief intervention format (five sessions) found an increase of
one additional QALY would cost AUD $164 003. Further, the
current study demonstrated a marginally higher incremental
gain in QALY in the intervention group over a shorter
timeframe compared to that reported by Holt et al. (0.01777
gain in QALY at 3 months vs. 0.0035 gain in QALY at 12
months).

Previous dietary interventions that include a cost evaluation
have largely involved interventions regarding the Mediter-
ranean diet. For example, a 3-month study by Segal et al.33

for those with major depression (n = 152), the HELFIMED
intervention, examined a group-based Mediterranean-style
diet (MedDiet) intervention (including cooking workshops)
compared against a social group-program. This interven-
tion was more expensive costing >AUD $30 000 compared
with only $11 173 in the current study. While not directly
comparable, as another QoL tool was used, after the 3-
month intervention the improvement in QALY compared
to control was 0.1106. Another study, the SMILES trial34 in
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Australian adults with major depression (n = 67), imple-
mented a more intensive intervention than the current inter-
vention with seven dietitian-led sessions for dietary support
focused on the Mediterranean diet over 3 months compared
to an intensity matched social support (befriending) control
condition. The QALYs derived from the AQoL-8D, were not
significantly different between groups, similar to the current
study. The SMILES trial that is reported to cost more than
the current addictive eating intervention evaluated costs from
both healthcare and societal perspectives. In addition to health
sector costs, costs incurred by the patient, including food,
medications, health professional visits and effects on produc-
tivity were evaluated. These societal costs were not included
in the current study.

What this study adds

This is the first study to perform an economic evaluation
selectively including participants with addictive eating. The
strengths of the current study included the RCT design,
the comparators chosen, i.e. passive intervention and control
group, given there is no usual care arrangements for those
with addictive eating.

It is important to note that in all intervention groups
participants had improvements in YFAS scores and health
utility. The cost per reduction in one YFAS symptom for
the active intervention was ∼AUD $60. However, this is a
novel program in addictive eating and there are no comparable
studies with cost data. It is possible that in this population
3 months was too short to measure change in healthcare usage
and a longer time is needed to see improvements in health
utility (and therefore QALYs) as a result of improvements in
addictive eating behaviors. Sustained change in YFAS symp-
tom scores over a longer time period may lead to a more
substantial change in QALYs. More data are needed on the
relationship between sustained changes in YFAS scores and
longer-term health utility in order to assess the longer-term
cost-effectiveness of this intervention. Further, the standard
practice of economic evaluation assumes the value of being
healthy is the same across ages and does not discriminate
between a QALY score to a young adult and one to an older
adult. Although the mean QALY score of the current sample
is comparable to the population norm,35 given the broad age
range in the current sample, future studies need to consider
that the value of health may vary by age.

The current intervention, which was extended from three
to five sessions following process evaluation of the pilot
study,7,8 was designed as a brief intervention. The TRACE
intervention could be implemented into existing healthcare
services for those seeking treatment for addictive eating
behaviors, particularly individuals who would have otherwise

been turned away or for those who have previously sought
help but not offered appropriate care. If the intervention were
to be implemented into existing services, delivery could be
modified to fit existing healthcare pathways, such as delivery
of content over more or less sessions or complimented with
other therapies. Further, trialing the intervention in clinical
settings, such as those treating individuals with additional
co-morbidities or individuals with complex needs would
be worthwhile. The costs of the three interventions have
been included to provide to a broad overview of the costs
incurred to deliver the intervention. This may be of interest
to health care providers. For example, if the intervention were
to be translated into routine practice, the passive intervention
may be beneficial in stepped care arrangements or the active
intervention may be beneficial for individuals seeking support
that are ready for behavior change.

Limitations of this study

Limitations to study include the small sample size, which was
based on sample size calculation for the RCT analysis and
not on the cost-utility analysis, which may limit the gener-
alizability of the findings. Although complete case analysis
is a popular approach in healthcare economics and its use
has increased with time, use of this approach may have led
to biased estimates. The EQ-5D-5L was chosen to measure
QoL. It is possible that the use of another tool (e.g. AQoL-
8D) may have resulted in other outcomes. While the generic
preference-based EQ-5D-5L can be used in the economic
evaluation of interventions for common mental health condi-
tions with some confidence,36 the measurement of QoL may
be improved by developing a condition-specific preference-
based measure for addictive eating. Further, there has recently
been EQ-5D-5L Australian population norms published.37,38

While this information was not available at the time of the
current study, these values will be useful for future economic
evaluations in Australian population groups. The major limita-
tion is the measurement timeframe of 3 months. Longer-term
outcome data, such as 12-month follow-up data, should be
included in future iterations. While the of number of partici-
pants may affect intervention costs (for example in the active
intervention arm, the cost of the trainer and web hosting
would get cheaper per person with an increase in participants),
it should be noted that the largest cost contributor was the
delivery of the telehealth sessions in the active intervention.
Therefore, the influence of the fixed costs is small relative to
the variable cost of labor. Given the costs to deliver the inter-
vention are upfront costs, these may benefit the cost effec-
tiveness analysis. The current analysis was conducted from a
healthcare sector perspective, however the costs of healthcare
visits (i.e. payments made for health care services by partici-
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pants) were not included in the current analysis. These costs,
and out-of-pocket expenses, may be highly varied depending
on the type of healthcare service received, how the service
is accessed (e.g. through public or private systems; atten-
dance via face-to-face or telehealth) and where a person lives
(urban, rural or remote). Given the clustering co-morbidities
of individuals with addictive eating, for example the overlap
between weight management and disordered eating, future
economic evaluations regarding addictive eating may benefit
from using more established methods to provide an accurate
representation of costs and consequences of interventions.
For example, linking of a healthcare database (e.g. Medicare,
Australia’s universally funded public health care system) to
survey measures so that cumulative healthcare claims/costs
can be captured.39,40 Lastly, costs to participants, such as
food acquisition changes as a result of the intervention and
medications, and costs to private care providers (including
opportunity costs), were not assessed.

Conclusion

This is the first study to report the costs and cost consequence
of an intervention for addictive eating. Overall, both the active
and passive interventions were associated with small QALY
gains in participants. Compared to the control, the passive
intervention was likely to be cost-effective, and the active
intervention not cost-effective. However, when comparing
the active intervention to the passive intervention, the largest
difference in costs were in the delivery of the content by
trained dietitians via telehealth sessions. As this pertains to a
large cost compared with small difference in QoL over a short
3-month time frame, the cost of the active intervention rather
than QALYs is driving the cost-effectiveness results. Given
the positive outcomes demonstrated by the TRACE RCT
the intervention could be adopted in existing health service
settings or trialed in other population groups who experience
addictive eating. Although more data are needed to determine
how sustained changes in addictive eating scores affect longer
term health utility, and therefore QALYs, in order to assess
the longer-term cost-effectiveness of this novel intervention.
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Supplementary data are available at the Journal of Public Health

online.
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