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Eating disorders (EDs), including anorexia
nervosa, bulimia nervosa, and binge-eating
disorder, are prevalent among adolescents."
Approximately 3.8% of females and 1.5% of
males aged 13 to 18 years have an ED,? and
16.3% of US 9th to 12th graders report
engaging in disordered eating behaviors

such as fasting or vomiting to lose weight.?
Although efficacious treatments for EDs exist,*
services for these conditions are underused.’
Seventy-eight percent to 88% of adolescents
with EDs have contact with a health provider;
of these youths, however, only 3% to 28%
received treatment specifically for eating
problems." Left untreated, EDs can significantly
affect the length and quality of adolescent
lives.®” ED medical complication, hospitaliza-
tion, and mortality rates are the highest of
any psychiatric disorder.>™ Like many other
chronic mental heath disorders, EDs can be
costly to treat and place a considerable burden
on patients and their caregivers. Estimates of
the annual impact of EDs on health care costs
and economic productivity in Australia and
England range from US $1.8 billion to $19.2
billion."*™* With early diagnosis and timely
treatment, we may be able to decrease the
economic and health burden of EDs.

The American Academy of Pediatrics sug-
gests that schools are a viable setting for health
screening.'® Scoliosis, hearing, body mass in-
dex, and other health screenings are currently
conducted in US public schools or required for
enrollment.'® Policies designed to identify sec-
ondary school students with ED have been
introduced in several states (Figure A, available
as a supplement to the online version of this
article at http://www.ajph.org). As of September
2013, only 1 state passed legislation aimed at
improving detection of EDs, requiring schools to
educate parents on how to recognize symptoms
of an ED. Three states are currently considering
ED-related legislation and ED screening legisla-
tion has failed in 2 states (Taryn O’Brien, written
communication, September 2013).
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Objectives. We aimed to assess the value of school-based eating disorder (ED)
screening for a hypothetical cohort of US public school students.

Methods. We used a decision-analytic microsimulation model to model the
effectiveness (life-years with ED and quality-adjusted life-years [QALYs]), total
direct costs, and cost-effectiveness (cost per QALY gained) of screening relative
to current practice.

Results. The screening strategy cost $2260 (95% confidence interval [Cl] =
$1892, $2668) per student and resulted in a per capita gain of 0.25 fewer life-years
with ED (95% Cl=0.21, 0.30) and 0.04 QALYs (95% Cl=0.03, 0.05) relative to
current practice. The base case cost-effectiveness of the intervention was $9041
per life-year with ED avoided (95% Cl=%$6617, $12 344) and $56 500 per QALY
gained (95% Cl =$38 805, $71 250).

Conclusions. At willingness-to-pay thresholds of $50 000 and $100 000 per
QALY gained, school-based ED screening is 41% and 100% likely to be cost-
effective, respectively. The cost-effectiveness of ED screening is comparable
to many other accepted pediatric health interventions, including hyperten-
sion screening. (Am J Public Health. 2014;104:1774-1782. doi:10.2105/AJPH.

2014.302018)

The impact of school-based screening on ED
diagnosis and treatment duration is unknown.
No studies have evaluated the health or eco-
nomic impact of screening for EDs in school-
based settings. Given the high proportion of
EDs that remain undetected and the fact that
no states currently mandate ED screening,
experimentally evaluating the benefits of such
screening programs in the real world would be
resource intensive and may underestimate the
potential benefits of screening. However, sim-
ulation models can be used to estimate the
cost-effectiveness of screening with few con-
straints."” We used a decision-analytic simulation
model to evaluate the cost-effectiveness of a
theoretical school-based ED screening program.

METHODS

ED definitions have evolved over time; the
subtypes considered in this analysis are based
on the Diagnostic and Statistical Manual of
Mental Disorders, Fifth Edition (DSM-V).1® We
considered 4 DSM-V ED subtypes: anorexia
nervosa (AN), bulimia nervosa (BN), binge-
eating disorder (BED), and other specified

feeding or eating disorders (OSFED). To sim-
plify our analysis, we categorized any children
with subthreshold AN, BN, or BED as OSFED.
Together, BED and OSFED make up a sub-
stantial portion of cases of EDs previously
referred to as eating disorder not otherwise
specified (ED-NOS) in the DSM-IV.

We evaluated the cost-effectiveness of a the-
oretical school-based ED screening program
relative to the current practice of no screening.
We developed our theoretical program fol-
lowing a review of existing and proposed
obesity and ED screening programs and ED
screening instruments. The theoretical screen-
ing program targeted a hypothetical cohort of
15.2 million 10- to 17-year-old males and
females enrolled in US public schools.'® In this
program, students would be asked to complete
the SCOFF, a self-administered, easily scored,
5-question ED screening instrument that has
been validated among multiple populations.?®**
We assumed that school staff would score the
SCOFF and refer positive cases to a clinician for
further evaluation and, if necessary, treatment.
We assumed that screening would occur
annually until age 18 years. We consulted
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representatives from the National Eating Disor-
ders Association, a US community-based non-
profit organization, to review the feasibility
and acceptability of the theoretical program
(Taryn O’Brien, oral communication, October
2013).

Decision-Analytic Model

We developed a Markov-based decision-
analytic microsimulation model in TreeAge
(TreeAge Pro Healthcare; TreeAge Software
Inc, Williamstown, MA) to estimate the poten-
tial costs and health benefits of the program
in the intervention (screening) and the current
practice (no screening) arms of the study. We
modeled cases of AN, BN, BED, and OSFED
that would develop and be treated over a
10-year horizon in each study arm, the cost
of screening and diagnosis in the intervention
arm, and the cost of ED treatment in both study
arms. As seen in the simplified model schematic
in Figure 1, we modeled transitions between
5 health states: being healthy, having a speci-
fied ED (AN, BN, or BED), having OSFED,
and being recovered from a specified ED or
OSFED. We assumed that students could only
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develop 1 specified ED in their lifetimes; for
example, an adolescent who developed AN
could never develop BN or BED. A more
detailed schematic of the decision tree used
in the model can be found in Figures B and C
(available as supplements to the online version
of this article at http://www.ajph.org).

The simulation model automatically
assigned each student a baseline age of 10
to 17 years, based on the distribution of
ages in the US public school population.'®
Students in the intervention arm of the model
were screened annually until they reached
age 18, at which point their probability of
seeking clinical treatment of ED was the
same as that of a person in the current
practice arm.

Model Input Data

Transitions between health states were
governed by epidemiological data on ED
prevalence, diagnosis rates, treatment proba-
bilities, and recovery rates. Table 1 describes
model input parameters. For this analysis,
we converted multiyear estimates to annual

estimates.*>

————

v
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== == == 1 Pathway modified by screening

—— Pathway not modified by screening

Note. ED = specified eating disorder; OSFED = other specified feeding or eating disorders. “Specified” ED represents
anorexia nervosa, bulimia nervosa, or binge-eating disorder. Students move between each health state (circle) based on
probabilities derived from the literature. Arrows indicate pathways between heath states. Dashed lines indicate pathways
modified by screening: (1) stay healthy for another year, (2) develop ED, (3) develop OSFED, (4) remain ill for another year,
(5) progress to ED, (6) partially recover from ED, (7) recover, (8) relapse, and (9) remain recovered for another year.
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FIGURE 1—Schematic of Markov microsimulation model used to estimate the potential costs
and health benefits of school-based eating disorder screening.

Eating disorder recovery and relapse. Proba-
bilities of ED recovery and relapse can vary
widely for some ED subtypes. Using estimates
in the literature (Table A, available as a sup-
plement to the online version of this article at
http://www.ajph.org), we estimated the annual
probabilities of full recovery for AN and BN
using triangular distributions with minimum,
mean, and maximum values of 5.2%, 9.4%,
and 40% for AN**"*° and 16.4%, 24.1%,
and 31.4% for BN,?3?* respectively. We
estimated BED and OSFED full recovery prob-
abilities using a uniform distribution, informed
by data on ED-NOS recovery probabilities
(25.3%-31%).2* We estimated partial recovery
probabilities (i.e., going from a specified ED to
OSFED) using data from a study that analyzed
the stability of ED diagnoses over time.**

We also derived annual ED relapse proba-
bilities from the literature. AN and BN relapse
probabilities ranged from 2.3% to 17.10%°728
and 4.9% to 48.5%,?33%3! respectively; the
more years spent recovered, the lower the
probability of relapse. We modeled BED and
OSFED relapse probabilities using estimates of
ED-NOS relapse.?* In a sensitivity analysis,
we considered relapse probabilities for AN
and BN that were used in a previous cost-
effectiveness analysis.*? All recovery and re-
lapse probabilities are detailed in Table 1 and
Table A. We assumed that without clinical
treatment, recovery probabilities would be
259% lower and relapse probabilities 75%
higher, encompassing the modest to strong
treatment effects observed for similar mental
health interventions.**

Utility values. We derived the health-related
quality of life, or utility, associated with each
ED from the literature (Table 1).>*3%37 We
used the relative difference in health-related
quality of life between current and former ED
patients to inflate the utility values for a current
ED patient to that for a former ED patient.3°
de la Rie et al. estimated that former AN, BN,
and BED or OSFED patients would see a
26.4%, 17.5%, and 18% increase in their
health-related quality of life when recovered.®>

Diagnosis and treatment costs. We used data
from a nationally representative survey of
health care expenditures to estimate the cost
of a diagnostic visit with a pediatrician.® We
reviewed ED treatment costs published in the
literature (Table B, available as a supplement to
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TABLE 1—Model Input Parameters Used in Determining the Potential Cost-Effectiveness of School-Based Eating Disorder Screening

Parameter Mean Value (95% Cl) Statistical Distribution Source
SCOFF, % Cotton et al.?
Sensitivity 76 (62, 93) Triangular
Specificity 88 (84, 93) Triangular
12-mo prevalence of ED, % National Comorbidity Survey, Swanson et alt
AN 0.2 (0.10, 0.30) Triangular®
BN 0.6 (0.29, 0.91) Triangular®
BED 0.9 (0.59, 1.21) Triangular®
OSFED 1.1 (0.86, 1.33) Triangular®
Probability of seeking clinical treatment (no screen), % National Comorbidity Survey, Swanson et al.*
AN 27.5 (4.9, 50.1) Triangular®
BN 21.5 (10.6, 32.4) Triangular®
BED 11.4 (5.6, 17.2) Triangular®
OSFED 3.4 (1.0, 5.8) Triangular®
Probability of full recovery from specified ED with therapy, % Herzog et al.,” Milos et al.* Lock et al.? Steinhausen”®
AN 18.2 (7.2, 35.0) Triangular
BN 239 (18.1, 29.7) Triangular
BED® 28.1 (25.4, 30.8) Uniform
Probability of partial recovery from specified ED with therapy, % Milos et al.?*
AN 13.4 (8.7, 17.9) Uniform
BN 15.2 (11.9, 18.3) Uniform
BED* 14.2 (10.3, 18.1) Uniform
OSFED progression and recovery probability, % Milos et al.?*
Progress from OSFED to AN with treatment 11.4 (6.1, 16.9) Uniform
Progress from OSFED to BN with treatment 12.8 (1.9, 23.5) Uniform
Progress from OSFED to BED with treatment 20.7 (14.1, 27.3) Uniform
OSFED full recovery with treatment 28.1 (25.4, 30.8) Uniform
Relative recovery probability without treatment® 50 (26, 74) Uniform Assumption
Probability of relapse with therapy, %
AN Varies® (NA) Nonparametric Strober et al..%” Olmsted et al.. % Birchall et al.”®
BN Varies® (NA) Nonparametric Herzog et al., > Grilo et al.* Keller et al.*" Birchall et al.2
AN or BN (sensitivity analysis) Varies® (NA) Nonparametric Wang et aI.,32 Eddy et al®
BED or OSFED 10.8 (NR) NA Milos et al.?*
Utility values (scale = 0-1)
AN 0.72 (NR) NA Vos and Mathers™
Recovered from AN 0.91 (NR) NA de la Rie et al.®
BN 0.8 (NR) NA Pohjolainen et al.*®
Recovered from BN 0.94 (NR) NA de la Rie et al.%®
BED or OSFED 0.77 (NR) NA Grenon et al.>’
Recovered from BED or OSFED 0.91 (NR) NA de la Rie et al.*®
Screening costs, $
Cost per SCOFF instrument 0.03 (0.01, 0.05) Uniform Assumption
Teachers' hourly wage 27.74 (NA) NA US National Compensation Survey*®
Cost of initial diagnostic consultation, $ 134 (123, 144) Normal 2010 US Medical Expenditure Panel Survey39
Cost of standard therapy, $ Striegel-Moore et al.*’
AN 11 375 (271, 65 818)' Lognorma
BN 5574 (207, 30 066)' Lognormal
BED® 6035 (113, 36 715)" Lognormal
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TABLE 1—Continued

Cost of low-intensity therapy, $
AN
BN
BED or OSFED®
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4411 (160, 23 672)' Lognormal
3541 (207, 17 167) Lognormal
2977 (223, 13 310)' Lognormal

Striegel-Moore et al.*°

Index.

the online version of this article at http://www.
ajph.org). We used data from an analysis of
mean inpatient and outpatient treatment costs
for females with EDs to estimate standard
therapy treatment costs for specified EDs in our
base case analysis* (Table 1). We used out-
patient treatment costs for females to estimate
the cost of low-intensity therapy for recovered
ED or OSFED patients.*°

Program costs. Program costs represent the
cost for the school system to screen students.
Estimated program costs include the cost of
printing the SCOFF instrument, the cost for
school staff to score the instrument, and the
cost for schools to notify parents about
screening and screening results via mail. We
assumed that staff could score 1 or 2 instru-
ments per minute, and we estimated the cost
of staff time to score questionnaires by using
the 2012 average hourly wage for high school
teachers obtained from the US National Com-
pensation Survey (Table 1).38

Outcome Measures

Effectiveness. Our primary effectiveness out-
come measure was the number of life-years
spent with an ED in each study arm over
a 10-year horizon. The secondary effective-
ness measure was the quality-adjusted life-
year (QALY), a universal health metric that
accounts for disease morbidity and health-related
quality of life.'” We calculated QALYs in each
study arm over a 10-year horizon by multiplying
the life-years with an ED by the utility value
associated with the ED (Table 1).
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Note. AN = anorexia nervosa; BED = binge-eating disorder; BN = bulimia nervosa; Cl = confidence interval; ED = eating disorder; NA = not applicable; NR = not reported; OSFED = other specified
feeding or eating disorder. SCOFF is a self-administered, 5-question ED screening instrument.2%% We inflated all costs to 2012 dollars using the medical care component of the Consumer Price

#The primary source reported means and standard deviations for these estimates. We calculated the 95% confidence interval from these estimates assuming a normal distribution, and a triangular
distribution was used in the model to avoid sampling negative probabilities in uncertainty analyses.
®We assumed that without treatment, recovery rates would be 25% to 75% lower than recovery rates with treatment. This value was randomly sampled from a uniform distribution.
“Derived from eating disorder not otherwise specified (ED-NOS) recovery probability.
dAssumed to be the average of AN and BN partial recovery probabilities.
®Probability varies on the basis of number of years of treatment received. In the base case analysis, AN and BN recovery probabilities ranged from 2.3% to 17.1% and 4.9% to 48.5%, respectively,
over 10 years. In the sensitivity analysis, recovery probabilities were 0%, 19%, 29%, 40%, 43%, 47%, and 50% for the first 7 years of treatment, respectively, and 100% afterward.

A lognormal distribution was used to model the 95% confidence interval to represent the positively skewed distribution that is typical of cost data. The mean and standard deviation that were
reported in the literature were transformed into the mean of logs and standard deviation of logs to simulate the lognormal distribution.*?

®Reported as ED-NOS in the original study. As BED was formerly part of ED-NOS, we used the same treatment costs for BED and OSFED.

Costs. We conducted the analysis from
a payer perspective, estimating program costs
in the intervention arm and the cost for ED
diagnosis and treatment in both study arms.
We conducted the analysis in “steady state,”
considering only the marginal costs related to
screening and treatment and excluding startup
costs related to staff training or program de-
velopment. As there are no estimates of the
burden of EDs on patient and family time (e.g.,
missed school or work days or travel to ap-
pointments) or out-of-pocket expenditures
in the United States, we were unable to
conduct the analysis from a societal perspec-
tive. All costs used in the model are detailed
in Table 1. We adjusted costs for inflation
using the medical care component of the
Consumer Price Index*' and report them in
2012 US dollars. We discounted all future
costs, life-years, and QALYs at an annual rate
of 3.5%."

Cost-effectiveness analysis. We calculated
net costs (difference in total costs between the
screening and current practice arms) and net
effectiveness (difference in life-years with ED
or QALYs between the screening and current
practice arms) over a 10-year horizon for the
target population. We used net costs and net
effectiveness to calculate an incremental cost-
effectiveness ratio (ICER), which is net costs
divided by net effectiveness.'”

Sensitivity and Uncertainty Analyses
We conducted a multivariate sensitivity
analysis on AN and BN treatment recovery

rates using alternative published estimates
(Table 1) to assess whether results were robust
to model assumptions.**?* We also conducted
1-way sensitivity analyses on several input
parameters, including the relative probability
of recovery and relapse for adolescents who
are not treated for ED (0.1-1.0), treatment
costs ($1000-$30 000), hourly wages for
school staff ($12.71 [teacher’s assistant] to
$43.97 [nurse practitioner]), the cost of a clinical
visit for ED diagnosis ($100-$500), ED utility
values (0.5-0.99 on a scale of 0-1), and the
clinical referral noncompliance rate (0%—75%).
We ran 10 000 trials in each microsimula-
tion to capture variability in model parameters;
input parameters in each trial were sampled
from specified distributions. We conducted
a probabilistic sensitivity analysis, running the
microsimulation 5000 times to capture un-
certainty related to sampling bias. We used
probabilistic sensitivity analyses to construct
95% confidence intervals around cost-
effectiveness outcomes and generate cost-
effectiveness acceptability curves. Values and
distributions of model inputs used in uncer-
tainty analyses are listed in Table 1.

RESULTS

Results are shown in Table 2. Screening
resulted in 0.91 life-years with ED (95%
confidence interval [CI] = 0.87, 0.95) and 8.40
QALYs (95% CI=8.39, 8.41) per capita
over 10 years. Students in the no-screen
arm accrued 1.16 total life-years with ED
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TABLE 2—Results of Analysis of Potential Cost-Effectiveness of School-Based Eating
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Time spent in treatment, y
Standard therapy
Low-intensity therapy
Net mean cost, $
Net mean difference in LY with ED, y
Net mean difference in QALYs

ICER LY with ED avoided, $/LY
ICER QALY gained, $/QALY

Variable Screen (95% Cl) No Screen (95% CI)
Cost per child, $ 3971 (3579, 4479) 1710 (1473, 2020)
QALYs per child 8.40 (8.39, 8.41) 8.36 (8.35, 8.37)
LY with ED per child
Any ED 0.91 (0.87, 0.95) 1.16 (1.11, 1.21)
Anorexia 0.11 (0.10, 0.13) 0.46 (0.43, 0.49)
Bulimia 0.21 (0.19, 0.23) 0.22 (0.20, 0.24)
Binge-eating disorder 0.31 (0.28, 0.34) 0.30 (0.28, 0.33)
OSFED 0.28 (0.25, 0.30) 0.17 (0.17, 0.18)
LY recovered from ED per child
Any ED 0.51 (0.48, 0.54) 0.26 (0.24, 0.28)
Anorexia 0.04 (0.03, 0.05) 0.10 (0.09, 0.11)
Bulimia 0.09 (0.08, 0.10) 0.04 (0.03, 0.05)
Binge-eating disorder 0.20 (0.17, 0.22) 0.11 (0.10, 0.13)
OSFED 0.18 (0.16, 0.20) 0.005 (0.002, 0.008)

Incremental cost-effectiveness ratio (ICER; net costs per net benefits)

0.95 (0.90, 1.0)
0.33 (0.31, 0.35)

0.25 (0.24, 0.27)
0.02 (0.02, 0.02)
2260 (1892, 2668)
-0.25 (-0.30, -0.21)
0.04 (0.03, 0.05)

9041 (6617, 12 344)
56 500 (38 805, 71 250)

rounding.

(95% CI=1.11, 1.21) and 8.36 QALYs (95%
CI=8.35, 8.37) over 10 years. On average,
students in the screening arm spent signifi-
cantly less time with AN (0.11 vs 0.46 years,
or 1.3 vs 5.5 months) and significantly more
time with OSFED (0.28 vs 0.17 years, or 3.4 vs
2.0 months) than those in the no-screen arm.
There were no significant differences in life-
years with BN or BED between groups. Stu-
dents in the screening arm spent significantly
more time getting treatment than students in
the no-screen arm (0.95 vs 0.25 years receiv-
ing standard therapy) and, as a result, spent
significantly more time recovered from ED
(0.51 vs 0.26 years, or 6.1 vs 3.1 months).

In the base case scenario, the per capita
cost of the intervention was $3791 (95% CI=
$3579, $4479) versus $1710 (95% CI=
$1473, $2020) in the no-screen arm, for
anet cost of $2260 (95% CI=$1892, $2668).

1778 | Research and Practice | Peer Reviewed | Wright et al.

Note. Cl = confidence interval; ED = eating disorder; ICER = incremental cost-effectiveness ratio; LY = life-years; OSFED =
other specified feeding or eating disorder; QALY = quality-adjusted life-year. Numbers may not add up perfectly because of

Excluding ED treatment costs, the screening
program cost approximately $0.35 per child.
The net difference in life-years with ED was
0.25 (95% CI=0.21, 0.30) between groups
and the net difference in QALYs was 0.04
(95% CI=0.03, 0.05). ICERs were $9041 per
life-year of ED avoided (95% CI=$6617,
$12 344) and $56 500 per QALY gained
(95% CI=238 805, 71 250). At willingness-to-
pay thresholds of $50 000 and $100 000 per
QALY gained, the intervention is 41% and
100% likely to be cost-effective, respectively
(Figure D, available as a supplement to the
online version of this article at http://www.
ajph.org).

Alternative assumptions about recovery and
relapse rates improved ICERs. In the sensitivity
analysis that considered alternative recovery
rates for AN and BN,3% 3! the ICER was
$32 359 per QALY gained (95% CI=$22 671,

$44 266). In the series of sensitivity analyses
conducted on parameter inputs, the model was
most sensitive to ED utility weights, treatment
costs, and referral rates. When the utility values
for AN and OSFED were near that of perfect
health, the intervention was not cost-effective.
When 75% of screen-positive students were
noncompliant with clinical referral recommen-
dations, the ICER was $89 654 per QALY
gained (95% CI=$44 930, $119 449). The
model was somewhat sensitive to relative re-
covery and relapse probabilities for adoles-
cents who were not treated for ED; ICERs for
a relative probability of 0.1 to 1.0 ranged from
$42 664 to $64 019, respectively (Figure 2).

DISCUSSION

This study modeled the cost-effectiveness of
a theoretical school-based ED screening pro-
gram. Economic analyses of ED treatment or
prevention programs have been previously
conducted,>**%*® but this is the first to evalu-
ate the cost-effectiveness of an ED screening
program. The net cost of the intervention was
$2260 per student (95% CI=$1892, $2668),
and the intervention resulted in a net 0.25
fewer life-years with ED (95% CI=0.21, 0.30)
and a net 0.04 more QALYs (95% CI=0.03,
0.05) per child over 10 years. The ICERs for
the intervention compared with current prac-
tice were $9041 per life-year of ED avoided
(95% CI=$6617, $12 344) and $56 500 per
QALY gained (95% CI=$38 805, $71 250).
Results were sensitive to ED utility values and
treatment costs.

EDs are some of the most costly and
burdensome adolescent psychiatric disor-
ders.®""*7 Population-based screening for
EDs is feasible,” and early diagnosis can have
a meaningful impact on adolescent quality of
life and ED mortality rates.”'> The per capita
cost of administering the SCOFF was $0.35,
far lower than the $8.58 cost of the self-
administered, 50-minute-long emotional and
mental health screening instruments in the
Developmental Pathways Screening Program, *®
Mental health screening in New York schools
was estimated to cost $232 per child, but this
estimate includes the cost of clinical diagno-
sis.**9 Most of our intervention costs come not
from screening or diagnosis but from increased
per capita treatment costs in the intervention
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Utility: AN (range=0.5-0.99)

Utility: OSFED (range=0.5-0.99)

Treatment cost: OSFED (range=$1000-$30000)

Treatment cost: BED (range=$1000-$30000)

Utility: BED (range=0.5-0.99)

Treatment cost: BN (range=$1000-$30000)

Relative recovery without treatment (range=0.1-1.0)

Utility: BN (range=0.5-0.99)

Sensitivty Analysis Parameters

Treatment cost: AN (range=$1000-$30000)

Cost: diagnostic visit (range=$100-$500)

Teacher hourly salary (range=$12.71-$43.97)

Clinical referral noncompliance rate (range =0%-75%)

but slightly less effective, than usual care.

*dominated
22602 *dominated
45186 211631
37974
37670 113011
110879
35883
(I) 50 (I)OO 1 OOIOOO 1 50I000 2 OOIOOO 2 50I000

ICER ($/QALY Gained)

Note. AN = anorexia nervosa; BED = binge-eating disorder; BN = bulimia nervosa; ICER = incremental cost-effectiveness ratio; OSFED = other specified feeding or eating disorders; QALY = quality-
adjusted life-year. This figure reports ICERS for a series of 1-way sensitivity analyses on key input parameters. ICERs that are dominated represent scenarios in which screening was more expensive,

versus current practice groups. Early detection
and longer treatment (0.95 vs 0.25 years in
standard therapy) reduces the duration of
disease.

The cost-effectiveness of any intervention
can be judged by comparing the ICERs to
thresholds that detail society’s willingness to
pay for health improvements. There are no
established thresholds for how much society is
willing to pay to avoid a life-year with an ED.
Therefore, although this outcome may be of
interest to decision-makers, we cannot objec-
tively assess the value of ED screening using
this metric. However, we can make such
a judgment for QALY gains. An intervention
with an ICER at or below $50 000 per QALY
gained would generally be considered cost-
effective.>® Unlike in countries with nationalized
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FIGURE 2—Sensitivity analyses of the potential cost-effectiveness of school-based eating disorder screening.

health care systems, however, the choice of the
$50 000-per-QALY threshold in the United
States is somewhat arbitrary.®® At a more
liberal threshold of $100 000 per QALY
gained, school-based ED screening is 100%
likely to be cost-effective, on par with many
other public health interventions.>®

We can also judge the cost-effectiveness of
an intervention relative to that of interventions
for similar populations. Although school-based
ED screening is less cost-effective than most
pediatric interventions, which cost a mean
$11 000 per QALY gained,” it is cost-effective
relative to other health screening programs for
female adolescents. Blood pressure screening,
for example, costs a mean $58 000 per QALY
gained and cervical cancer screening after HPV
vaccination costs a mean $51 000 per QALY

gained over a lifetime horizon.*"°%5% ED

screening is less cost-effective than Planet
Health, an obesity prevention program found
to prevent ED, which was more effective than
current practice and cost-saving over a 10-year
horizon.??

By targeting a disease that is prevalent
among adolescents and for which early inter-
vention is crucial, ED screening meets the
American Academy of Pediatrics criteria for
successful school-based screening programs.'®
A recent poll reports that 53% of US adults
support school-based ED screening®* suggest-
ing that, like body mass index screening,®
school-based ED screening will be accepted by
stakeholders. One limitation of body mass
index screening is the burden placed on school
nurses,’®® but the SCOFF is self-administered
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and avoids such constraints. Currently, no
states mandate school-based mental health
screening, but stakeholders acknowledge the
importance of screening for early interven-
tion.?” School-based mental health screening
programs like Columbia University’s TeenScreen
program®® and the Developmental Pathways
Screening Program™®® have improved access to
services. Still, states will have to think carefully
about programmatic issues such as obtaining
consent to screen, parent notification of screening
results, student privacy, and staff training when
implementing ED screening.®>-%7

In addition to short-term effects, EDs can
lead to osteoporosis, dental complications,
prolonged depression and anxiety, and infer-
tility in the long term.?® Because of limited data
inputs, we were unable to model the impact of
early ED identification and treatment on health
over a lifetime horizon. Our results may be
conservative because we used a shorter time
horizon, did not model mortality, and excluded
societal costs such as those related to lost
economic productivity and out-of-pocket ex-
penditures. The Congressional National Eating
Disorders Awareness Caucus has only recently
called for a review of the economic impact of
ED in the United States.®°

School-based ED screening may reduce dis-
parities in access to care. Low-income students
have been found to benefit from ED screening
more than high-income students.®* Moreover,
symptomatic minority, overweight, and male
adolescents may be less likely than under-
weight White females to be clinically evaluated
or treated for ED, in part because of biases in
symptom recognition.>%*6% School-based
screening can improve equity by reaching
adolescents in all demographic, weight, and
socioeconomic groups.

Limitations

This study has some limitations. First, we
assumed that adolescents could develop only 1
ED subtype in their lifetime, which may not
concur with the clinical course of disease.>> We
simplified the model in this way because of
limited data on ED crossover rates and chang-
ing definitions of EDs over time.'® The model
should be updated as better and more recent
data on ED crossover become available. Addi-
tionally, some parents may be unwilling to seek
clinical treatment after a positive SCOFF screen
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because of the perceived high cost of treatment
or lack of insurance coverage, but the inter-
vention was still relatively cost-effective

when the referral rate was low. In mental
health screening studies, socioeconomic status
has not affected access to care, and recent
changes to US health insurance policies as

a result of the Affordable Care Act may de-
crease actual and perceived barriers to ED
treatment.%*

Finally, this study was limited by the quality
of input parameters. Many studies had small
sample sizes and defined EDs inconsistently.
Additionally, although the utility values used to
calculate QALYs were all rooted in accepted
preference-based quality of life elicitation
methods (i.e., person trade-off, the 15D, and
the EQ-5D), different elicitation methods can
give different results.>® We accounted for
uncertainty around model inputs by using
parameters that considered probabilities from
multiple studies and conducting sensitivity
analyses. Finally, the recovery rates modeled
may underestimate the true effectiveness of
ED treatment in light of newer, more effica-
cious treatment modalities such as family-
based treatment of adolescents with AN.*

Conclusions

In addition to informing decision-makers
about the value of public health strategies,
decision-analytic models like this one can
highlight gaps in the literature. To improve
future economic analyses, epidemiological
studies should evaluate the progression of
EDs using larger sample sizes and should track
the course of EDs and related comorbidities
over a lifetime horizon using secondary data.
Moreover, researchers should collect health
state utilities for eating disorders using
preference-based experiments or multiattribute
utility instruments like the EQ-5D or Health
Utilities Index.®

We used a decision-analytic simulation
model to estimate the cost-effectiveness of
school-based ED screening for 10- to 17-year-
old US public school students. We conserva-
tively estimated the cost-effectiveness estimates
of school-based ED screening to be $9041 per
life-year with ED avoided and $56 500 per
QALY gained. Compared with other screening
interventions, school-based ED screening may
be a cost-effective public health intervention.

There is some uncertainty around our results
because of limited data in the literature. Future
research should assess the long-term progres-
sion of and consequences of EDs. W
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