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Cost evaluation of out-of-country care for patients
with eating disorders in Ontario: a population-based study
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Background: Eating disorders, specifically anorexia nervosa, bulimia nervosa and eating disorder not otherwise specified, represent
a substantial burden to the health care system. Our goal was to estimate the economic burden of patients who received specialized
inpatient care for an eating disorder out of country.

Method: We conducted a cost-of-iliness study evaluating health care costs among patients in Ontario who received specialized inpa-
tient care for an eating disorder out of country from 2003 to 2011, from the public third-party payer perspective. Using linked adminis-
trative databases, we estimated net costs of eating disorders for 2 patient groups: those who received specialized inpatient care both
out of country and in province (n = 160), and those who received specialized inpatient care out of country only (n = 126).

Results: Patients approved for specialized out-of-country inpatient care were mostly girls and young women from high-income,
urban neighbourhoods. Total net costs varied annually and were higher for patients treated both out of country and in province (about
$11 million before 2007, $6.5 million after) than for those treated out of country alone (about $5 million and $2 million, respectively).
The main cost drivers were out-of-country care and physician services.

Interpretation: Costs associated with eating disorder care represent a substantial economic burden to the Ontario health care sys-
tem. Given the high costs of out-of-country care, there may be opportunity to redirect these funds to increase capacity and expertise

for eating disorder treatment within Ontario.

bout 3% of women are affected by an eating disorder
in their lifetime.! These disorders are associated with
high levels of comorbid psychopathology, such as
mood and anxiety disorders, posttraumatic stress disorder
and substance use disorders.? In addition, anorexia nervosa
has the highest mortality rate of any psychiatric disorder.?
These consequences are reflected in high costs of care.? Prior
research suggests that age-adjusted treatment costs for
anorexia nervosa and bulimia nervosa are comparable to
those for schizophrenia.* Other work has shown that eating
disorders are associated with high direct and indirect health
care costs.” Yet, precise cost estimates are currently lacking.
Eating disorders represent a substantial economic burden to
the Ontario health care system. To address this burden, the
Ontario government made an investment in eating disorder
treatment within the province in 2007. In addition, the Ontario
Ministry of Health and Long-Term Care spends funds to send
patients to the United States to receive specialized eating disor-
der treatment for complex cases, which cannot be treated in-
province owing to lack of resources, or when wait times for in-
province treatment are deemed unacceptably long. This care is
specifically for patients with serious posttraumatic stress disor-
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der or substance use disorders concurrent with an eating disor-
der that interfere with treatment. Furthermore, some patients
may receive additional specialized care in province; this is typi-
cally based on the care protocol defined by the specialist.

To be eligible for out-of-country care, patients must have
an eating disorder diagnosed by a specialist at one of Ontario’s
funded inpatient programs for eating disorders. The specialist
submits the application on behalf of the patient to the Ontario
Out-of-Country Program, which makes decisions regarding
coverage for medical and hospital services provided outside of
Canada. This program reviews the application, undertaking
research and/or consultations with experts as required, and
decides whether coverage for the applicant is approved; the
decision is based largely on disease severity.
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It may be possible to divert funds spent on eating disorder
care out of country to develop and augment programs within
Ontario. This could potentially reduce overall costs, including
out-of-pocket expenses, improve patients’ experiences and
create jobs in the province.® Currently, there is no protocol
for transitional or follow-up care on the patient’s return to
Ontario. Instead, follow-up care is provided by the patient’s
current care provider. Given the high risk of relapse during
this transition period, disjointed care in different jurisdictions
may contribute to poorer patient outcomes and additional
treatment costs, although these data have not been collected.

"The purpose of this study was to estimate the total costs of
care for patients with an eating disorder who received out-of-
country specialized care, from the perspective of the public
third-party payer. A careful evaluation of these costs may be
useful to determine whether developing further specialized
services in province is financially justified.

Study design and setting

We conducted a cost-of-illness study. Our patient cohort
included all those with an eating disorder covered under the
Ontario Health Insurance Plan who applied for and received
out-of-country specialized inpatent care from Apr. 1, 2000 to
Mar. 31, 2012. We matched each patient to a set of control
subjects with no history of an eating disorder to estimate net
COsts.

During our analysis period, the Ontario government in 2007
made a significant investment in eating disorder treatment
within the province. This led to a decrease in the number of
out-of-country applications.

Data sources

We obtained data for all patients who received out-of-country
care for eating disorders from the Ministry of Health and
Long-Term Care’s Out-of-Country Program database, which
includes all records on out-of-country care. These data
included information on the status of the application
(approved, denied, cancelled, awaiting information, pending),
name of the out-of-country provider, total amount billed and
paid by the province, service start and end dates, and condi-
tion for which care was provided (eating disorder, substance
abuse, other psychiatric disorder). Further information on the
Out-of-Country Program can be found elsewhere.’

In addition, we used administrative health care databases
available through the Institute for Clinical Evaluative Sci-
ences, Toronto, to obtain data on all health care services pro-
vided within the province and covered by the Ministry of
Health and Long-Term Care only. These databases have
been validated and described in the literature® and have been
used previously for costing analyses in Ontario.””!" A full
description of each database can be found in Appendix 1
(available at www.cmajopen.ca/content/4/4/E661/suppl/
DC1). The databases were linked with the use of unique
encoded identifiers and analyzed at the Institute for Clinical
Evaluative Sciences.
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Patient cohort

We included patients with a diagnosis of anorexia nervosa,
bulimia nervosa or eating disorder not otherwise specified
(International Classification of Diseases [ICD], 9th revision
codes 307.1, 307.5 and 307.51; ICD-10 codes F50.0-F50.3,
F50.8 and F50.9; and Diagnostic and Statistical Manual of
Mental Disorders, 4th edition codes 307.1, 307.50 and
307.51). We excluded patients with Prader—Willi syndrome
(ICD-9 code 759.81; no specific ICD-10 code was available), a
rare genetic disorder associated with excessive eating and obe-
sity; patients who did not reside in Ontario at the time of diag-
nosis; patients who did not have a valid Ontario Health Insur-
ance Plan number during the analysis period; and patients with
missing information on age or sex. We also excluded patients
who first applied for out-of-country care outside the study
period, patients who were denied out-of-country care or
whose out-of-country care was cancelled, and patients with
missing information on the out-of-country care application
status. Our final cohort included all patients who received spe-
cialized eating disorder treatment out of country (and thus had
similar disease severity). The cohort was divided into 2 groups
according to whether or not patients received specialized inpa-
tient care in province in addition to out of country.

Analysis

Sociodemographic and clinical characteristics

We compared the 2 patient groups on sociodemographic
characteristics, such as age, sex, neighbourhood income quin-
tile (at the census tract level) and urban/rural residence, and
comorbidity, such as diabetes, asthma and hypertension,
which were defined with the use of validated algorithms.!*-1*

Estimation of costs of care

Costs for out-of-country care were available in the Ontario
Health Insurance Plan claims database (fee codes H700,
H820, H830 and H850). We converted costs, in US dollars, to
Canadian dollars using monthly exchange rates and adjusted
them to 2012 values.

To estimate direct costs for in-province care, we used a
costing algorithm® available at the Institute for Clinical Evalu-
ative Sciences. Because complete cost data were not available
for the entire analysis period, we estimated them for 2003 to
2011 only. Costs included costs of inpatient hospital stays
(psychiatric and nonpsychiatric), emergency department visits,
other ambulatory care, physician visits, laboratory tests, out-
patient prescription drugs covered under the public provincial
drug program, complex continuing care, long-term care,
home care, rehabilitation and assistive devices (Appendix 1).

The standard costing methodology used a bottom-up
(microcosting) approach to cost services at the individual
level.® This approach considered individual episodes of care or
use of services in the health care system and attached prices
(or costs or amounts paid by the Ministry of Health and
Long-Term Care) to each one. When individual unit costs
were not available (for example, for institutional care settings),
the algorithm applied a top-down approach, which allocates
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corporate aggregate (institutional) costs to individual visits or
to cases or episodes of care.® Further details on the costing
methodology can be found elsewhere.?

Many cost-of-illness studies have been criticized for attrib-
uting all costs to a single disorder, when most patients have
other health problems that also require care.”” Therefore, we
used the “net cost” method to obtain an estimate of the cost of
treating an eating disorder. This method consists of matching
patients who have an eating disorder to patients who do not
have an eating disorder (control subjects) on variables associ-
ated with resource use and subtracting the costs incurred by
the former from those incurred by the latter.!s"® We matched
patients with an eating disorder to control subjects on age, sex
and neighbourhood income quintile on a 1:4 ratio. We applied
the net cost method only to costs incurred in Ontario; out-of-
country costs were over and above net costs.

Ethics approval
This study was approved by the Research Ethics Board at
Sunnybrook Health Sciences Centre, Toronto.

During the study period, there were 1854 applications for
out-of-country care. We excluded applicants who did not
meet our definition of eating disorder care (z = 1295), those
who first applied outside our study window (z = 62) and those
who were denied out-of-country care, whose care was can-
celled or who had missing information (z = 211) (Figure 1).
Patients who were approved care were younger than those
denied care (median age 18 v. 23, respectively) but were simi-
lar on all other patient characteristics (data not shown). This
was also the case for those whose care was cancelled and those
with missing information. Our final cohort included all
patients who first applied and were approved for out-of-country
care between fiscal years 2000/01 and 2012/13 (n = 286). Of the
286, 160 also received specialized inpatient care in province
during the study period, and 126 did not. There were 1144

control subjects.

Sociodemographic and clinical characteristics

The patients who also received specialized inpatient care in
province during the study period and those who did not dif-
fered in age (mean 20.3 [standard deviation 7.6] yr v. 24.2
[standard deviation 10.3] yr, p < 0.001) and sex (significantly
more patients who received specialized care out of country
only were male, p = 0.03) but were similar on all other
sociodemographic and clinical characteristics (Table 1). Most
patients were from high-income, urban neighbourhoods.
Less than 7% of patients had diabetes or hypertension; about
one-quarter had asthma.

Estimation of costs

The number of funded applications for out-of-country spe-
cialized inpatient care increased from 2000 to 2006 and
decreased thereafter (Figure 2). Total annual net costs varied
with the number of applications approved each year. Overall,
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there was an inverted U-shaped curve in costs over time for
both patient groups (Figure 3, A and B).

Total annual costs were about $5 million before 2007
and $2 million thereafter for patients who received special-
ized inpatient care out of country only (Figure 3, A), and
$11 million and $6.5 million, respectively, for patients who
received specialized inpatient care both out of country and
in province (Figure 3, B).

In-province costs for patients who received specialized inpa-
tient care out of country only were just under $3 million per
year until 2007 and decreased to around $1.5 million per year
thereafter (Figure 3, A). Out-of-country costs for this group
were slightly lower than in-province costs and followed a simi-
lar temporal pattern ($2.3 million before 2007, $0.5 million
after) (Figure 3, A).

In-province costs were substantially higher for patients who
received specialized care both out of country and in province
— just under $7 million annually untl 2007 (except in 2003)
and about $5 million per year afterward® (Figure 3, B). Out-of-
country costs were slightly lower but followed a similar pattern
(around $4 million in the first years and about $1.5 million in
the later years) (Figure 3, B).

On average, out-of-country inpatient care and physician
costs were the largest contributors to the overall cost for both

Applicants for specialized
out-of-country care
n = 1854

——Excluded n = 1357
¢ Did not meet eating disorder
care definition n = 1295
* First applied outside study
window n =62

Final specialized out-of-
country care cohort
n =497

Excluded n =211

(Denied out-of-country care,
out-of-country care cancelled or
missing information)

Y

Approved for and received
specialized out-of-country
care
n =286

v !

Did not receive specialized Received specialized care
inpatient care in province in in province in addition to
addition to out of country out of country
n=126 n =160

Figure 1: Patient selection flow chart for Ontario patients with eating
disorders who applied for specialized out-of-country care from Apr. 1,
2000 to Mar. 31, 2012.
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Table 1: Sociodemographic and clinical characteristics of Ontario patients with eating
disorders who applied for and received out-of-country specialized inpatient care from
Apr. 1,2000 to Mar. 31, 2012, by whether they also received specialized inpatient care in

province
No. (%) of patients*
Received specialized
Received specialized inpatient care both out
inpatient care out of of country and in
country only province
Characteristic (n=126) (n =160) p value
Sex
Male 11 (8.7) <5 0.03
Female 115 (91.3) <155
Age at time of first
application, yr
Mean + SD 242 +10.3 20.3+76 < 0.001
Median (IQR) 21 (17-28) 17 (16-23)
Neighbourhood income
quintile
1 (lowest) 16 (12.7) 19 (11.9) 1.0
2 14 (11.1) 19 (11.9)
3 25 (19.8) 30 (18.8)
4 26 (20.6) 32 (20.0)
5 (highest) 45 (35.7) 60 (37.5)
Rural residence 13 (10.3) 11 (6.9) 0.3
Comorbid condition
Diabetes 6 (4.8) <5 0.3
Asthma 30 (23.8) 39 (24.4) 0.9
Hypertension 7 (5.6) 11 (6.9) 0.3

Note: IQR = interquartile range, SD = standard deviation.
*Except where noted otherwise.
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Figure 2: Number of funded applications for specialized out-of-country care for an eating disorder
by year of application. Note: 2012 does not correspond to the full fiscal year as full data were not
available at the time of the analysis.
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patient groups. Costs of inpatient hospital stays were also
important cost drivers, mainly for patients who also received
specialized care in province. Costs of other health care ser-
vices represented a small proportion (< 5%) of the overall cost
for all patients (data not shown).

We estimated total net costs for patients who received special-
ized inpatient care for eating disorders out of country. Most
patients were young, female and from high-income, urban
neighbourhoods. Total net costs were higher for patients who
received specialized inpatient care both out of country and in
province, which suggests that these patients represent com-
plex cases. The major contributors to the overall cost were
out-of-country care, physician services and, to a lesser degree,
in-province inpatient hospital stays. Although we observed a
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decrease in costs after 2007, when there were significant
changes in the Ontario Out-of-Country Program," the costs
of this program remained a relatively large component of the
economic burden of eating disorders to the province.

A comprehensive literature review identified only 6 studies
worldwide on health services use and costs among patients
with an eating disorder. Most studies were dated, and results
varied greatly.’” In the United Kingdom, the direct cost to the
health care system of anorexia nervosa was estimated at
£4.2 million in 1990.?° In Germany, costs in 1998 were
€65 million for anorexia nervosa and €10 million for bulimia
nervosa.’! In Australia, health care costs of eating disorders
were A$22 million in 1993/94.22 Other cost studies that
focused mostly on inpatient care gave highly variable esti-
mates. More recent work from the UK showed that total
treatment costs to the National Health Service may vary
between £3.9 billion and £4.6 billion.”* Despite high use of

A: Specialized inpatient care out of country only
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Figure 3: Total annual net costs for patients with eating disorders who received specialized inpatient care out
of country only (A) or both out of country and in province (B), 2003 to 2011. All costs are in 2012 Canadian
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health care services among patients with an eating disorder,
results in most studies are likely gross underestimates of the
full magnitude of the economic burden, as only inpatient costs
were captured’! or results were based on limited cost data.*
Furthermore, in only 1 study* did the authors report specific
information on the use of services by patients with “eating dis-
order not otherwise specified,” the most common diagnosis
encountered in clinical practice.* We did not find any studies
that estimated net costs or that examined an out-of-country
program; thus, our estimates are not directly comparable to
previous work. Nonetheless, we found that our estimates were
quite substantial even for a small group of patients with out-
of-country costs representing a small proportion of the
Ontario health care budget (0.005% in 2012).>° Evidence sug-
gests that average daily treatment costs in province are lower
than those out of country ($918 v. $1285, respectively).®

Complete cost estimates for patients with an eating disorder
are required to determine cost-effective treatment options,’ yet
these are generally lacking in the literature.?® Few investigators
have examined the cost-effectiveness of eating-disorder-related
interventions.”’ Thus, our cost estimates may be useful inputs
for researchers conducting economic evaluations. Further-
more, they may help inform policy discussions in Ontario and
other jurisdictions with similar funded out-of-country care
programs, such as British Columbia.

The ongoing need for out-of-country care for Ontario
patients with an eating disorder likely reflects inability to
access care and/or to adequately manage complexity within
eating disorder cases. TOhere is a need for greater variability
in and availability of comprehensive care for these patients
across the province, ideally aligned with patients’ needs — in
other words, regionalized care with higher levels of coordina-
tion, perhaps like the Ontario cancer care system. An ideal
model of care might provide availability of basic services
across the province but have expertise for more complex cases
centralized in large urban centres, as in the Netherlands.”
"This alignment could potentially improve care transitions and
follow-up care, which are crucial given the high rates of
relapse among these patients.?**°

Strengths and limitations

Our study examined an important policy issue within the
Ontario health care system and addressed a gap in the litera-
ture. Thus far, even internationally, there has been little
research on the costs of treating eating disorders.**! Further-
more, whereas most previous studies examined only inpatient
and outpatient costs for subgroups of patients, we estimated
total net costs for a specific group of patients with an eating
disorder. Unlike other studies, our cost estimates represents
the direct cost of eating disorders themselves.

Our study was limited by that fact that we were not able to
account for addiction-related health care costs incurred by
community-based agencies, where a large part of addiction
treatment is provided.*? In addition, we were not able to cap-
ture outpatient treatment for eating disorders funded by the
Ontario Health Insurance Plan other than that provided
directly by psychiatrists. We were able to include only costs
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of outpatient prescription drugs for patients covered by the
public provincial drug program (for this cohort, people
receiving social assistance). Thus, our cost estimates are likely
an underestimate. We also had limited ability to examine
subpopulations of interest (e.g., male v. female, type of eating
disorder, psychiatric comorbidity) and included only patients
who were approved for out-of-country care. Finally, we esti-
mated direct costs incurred by the health care system and did
not estimate other relevant costs, such as those covered under
private health care plans, out-of-pocket costs, costs related to
inability to work (lost productivity) for patients and family
members, and costs associated with death, which are also
lacking in the literature. Future research should seek to esti-
mate these other relevant costs.

Conclusion

Costs of care associated with eating disorders are large and
represent a substantial financial burden to the health care sys-
tem. We found that patients who received specialized inpa-
tient care both out of country and in Ontario had higher costs
than those treated out of country alone. Furthermore, we
found that the main cost drivers were out-of-country care and
physician services. Given the high costs associated with out-
of-country care, there may be opportunity to redirect these
funds to increase capacity and expertise for eating disorder
treatment within Ontario; this could reduce overall costs of
care, improve patients’ experiences and create new jobs in the
province. This would require additional analyses around the
estimation of cost-savings to the system in the long run and
the implications for patient outcomes.
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