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Abstract

Aim: To estimate the economic burden and cost attributable to Fetal Alcohol Spectrum Disorder
(FASD) in Canada in 2013.

Methods: This cost-of-iliness study examined the impact of FASD on the material welfare of the
Canadian society in 2013 by analyzing the direct costs of resources expended on health care, law
enforcement, children and youth in care, special education, supportive housing, long-term care,
prevention and research, as well as the indirect costs of productivity losses of individuals with
FASD due to their increased morbidity and premature mortality.

Results: The costs totaled approximately $1.8 billion (from about $1.3 billion as the lower estimate
up to $2.3 billion as the upper estimate). The highest contributor to the overall FASD-attributable cost
was the cost of productivity losses due to morbidity and premature mortality, which accounted for
41% ($532 million-$1.2 billion) of the overall cost. The second highest contributor to the total cost
was the cost of corrections, accounting for 29% ($378.3 million). The third highest contributor was
the cost of health care at 10% ($128.5-$226.3 million).

Conclusions: FASD is a significant public health and social problem that consumes resources, both
economic and societal, in Canada. Many of the costs could be reduced with the implementation of
effective social policies and intervention programs.

INTRODUCTION

The most recent Global Burden of Disease and Injury study reports
that alcohol was the fifth leading contributor to disability and mortal-
ity—3.9% of global disability-adjusted life years and 5.2% of all glo-
bal deaths were attributable to alcohol in 2010 (Lim et al., 2012).
However, alcohol consumption affects not only the drinker, but
also other people associated with the drinker. A classic, and the

most dramatic example of such harm are the consequences of drinking
during pregnancy such as Fetal Alcohol Spectrum Disorder (FASD).
The World Health Organization global strategy to monitor and re-
duce the harmful use of alcohol, endorsed by the Sixty-third World
Health Assembly, highlights the importance of the prevention and
identification of the harmful use of alcohol among pregnant women
and women of childbearing age, and the treatment and care for
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individuals and families affected by FASD (World Health Organiza-
tion (WHO), 2010). Despite attempts to increase public awareness
of the risks associated with drinking during pregnancy, a significant
portion of pregnancies in Canada are alcohol-exposed: about 10%
of women among the general population (Lange et al., 2015), about
25% of women among a First Nations population in northwestern
Ontario (Kelly ez al., 2011) and more than 60% of Inuit women in
Arctic Quebec (Muckle ez al., 2011) drink during pregnancy.

Maternal alcohol consumption during pregnancy increases the risk
for a wide range of adverse outcomes for both the mother and devel-
oping fetus, and is recognized to be the most common preventable
cause of mental impairment in the western world (Stratton et al.,
1996). It is also an established cause of FASD, which is the non-
diagnostic umbrella term used to characterize the full range of damage
caused by prenatal alcohol exposure, varying from mild to severe and
encompassing a broad array of deficits (Chudley ez al., 2005). FASD
includes three alcohol-related categorical diagnoses: Fetal Alcohol
Syndrome (FAS), Partial FAS (pFAS) and Alcohol-Related Neuro-
developmental Disorder (ARND; Chudley ez al., 2005), with FAS
being the most severe and visibly identifiable form of FASD. Alcohol
is a teratogen and therefore, prenatal alcohol exposure can affect any
organ or system of the fetus. As a result, individuals with FASD may
have a broad array of physical defects, cognitive, behavioral, emotional
and adaptive functioning deficits, as well as congenital anomalies, such
as malformations and dysplasia of the cardiac, skeletal, renal, ocular,
auditory and other systems. A recent study revealed that over four hun-
dred co-morbid conditions co-occur among individuals with FASD.
Some of these co-morbid conditions (e.g. language, auditory, visual
and mental and behavioral problems) are highly prevalent among indi-
viduals with FAS, ranging from 50 to 91% (Popova et al., 2016). These
impairments are likely to have lifelong implications.

Crude prevalence estimates suggest that approximately 1% of indivi-
duals in Canada may have FASD (Roberts and Nanson, 2000). However,
the prevalence of FASD among special populations appears to be much
higher: from 3.3% (Burge, 2007) to 11.3% (Fuchs et al., 2005) among
children in care, 0.9% (Burd et al., 2003) to 23.4% (Fast et al., 1999)
among prisoners and 10.1% (Kowlessar, 1997) to 42.5% (Asante
and Nelms-Matzke, 1985) among populations in isolated Northern
communities.

Damage to the central nervous system is a unifying concept for near-
ly all of the FASD diagnoses (Chudley et al., 2005; Burd et al., 2009;
Paintner et al., 2012). Thus, FASD imparts a large burden on society
through the health care system, mental health and substance abuse
treatment services, foster care, criminal justice system and the long-term
care of individuals with intellectual and physical disabilities.

To date, there are only a few FASD cost studies that have been con-
ducted in Canada (Stade et al., 2006, 2009; Thanh and Jonsson,
2009) and the United States (Harwood et al., 1984, 1998; Harwood
and Napolitano, 1985; Abel and Sokol, 1987, 1991a,b; Weeks, 1989;
Riceetal., 1990, 1991; Rice, 1993; Harwood, 2000, 2003). However,
a comprehensive cost estimate with sound methodology is needed
(Popova et al., 2011b).

The purpose of the current study was to estimate the economic
burden and cost attributable to FASD in Canada in 2013.

METHODS

This study was conducted within the framework of the revised Inter-
national Guidelines for Estimating the Costs of Substance Abuse
(Single ef al., 2003), and can be characterized as a cost-of-illness
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study. In addition, the guidelines generated during the first National
Roundtable held by the Public Health Agency of Canada were also
employed (Public Health Agency of Canada (PHAC), 2008a,b), and
the methodologies of the few existing studies listed above on the eco-
nomic cost of FASD from Canada and the United States were taken
into consideration.

In the current study, the impact of FASD on the material welfare of
the Canadian society was examined by analyzing the direct costs of
resources expended on health care, law enforcement, children and
youth in care, special education, supportive housing, long-term care,
prevention and research, as well as the indirect costs of productivity
losses of individuals with FASD due to their increased morbidity
and premature mortality. As a general principle, the most conservative
approach (using the lower cost alternative where appropriate alterna-
tives exist) was always used. Also, sensitivity analyses on the main as-
sumptions used for each individual cost component were conducted
wherever possible, which will allow the readers and policy makers
to determine costs for alternative assumptions. In order to estimate
the number of FASD cases in Canada in a specific year, the most
commonly cited rough estimate of the prevalence of FAS (1 per
1000; Public Health Agency of Canada (PHAC), 2003) and FASD
(9 per 1000; Roberts and Nanson, 2000) was applied to the general
population of Canada.

The present study employed the economic model, which was devel-
oped to calculate a comprehensive, evidence-based picture of the eco-
nomic impact of FASD in Canada (Popova et al., 2012b,c). The
estimation of each cost driver in this study was based on its own meth-
odology and set of assumptions, and expert opinions were sought
wherever data was not readily available. Short descriptions of the
methodology for each cost driver will follow; however, for a detailed
description of the methodology, please see the full report by Popova
et al. (2015a).

All cost figures estimated in this study are presented in Canadian
dollars. Each cost component was estimated for the most recent year
of available data (from 2008 to 2012), and then adjusted for inflation
to 2013, using the Bank of Canada inflation calculator (http:/www.
bankofcanada.ca/rates/related/inflation-calculator/). It should be
noted that the total cost estimated in the current study is not a lifetime
cost, but instead is the cost that FASD imparts on Canadian society in
a given year.

Direct costs

Direct health care costs

Acute inpatient care, psychiatric care, emergency department visits
and day surgery visits. As a result of the increased morbidity (Popova
etal.,2016), FASD is a substantial burden to society in relation to the
health care costs involved in caring for affected individuals. Given that
FAS is the only FASD diagnosis coded in the International Classifica-
tion of Diseases [ICD; in the ICD, Ninth Revision, Clinical Modifica-
tion—Alcohol affecting fetus or newborn via placenta or breast milk
760.71, and in the ICD, Tenth Revision (ICD-10)—Fetal alcohol syn-
drome (dysmorphic) Q86.0], it is the only diagnosis that can be ex-
tracted from health records/databases. Data on acute inpatient care,
psychiatric care, emergency department visits and day surgery visits
where a diagnosis of FAS was captured as either the most responsible
diagnosis (defined as the single diagnosis that describes the most sig-
nificant condition of the patient that is responsible for his or her stay in
hospital), secondary or other diagnosis, were directly obtained from
the Canadian Institute for Health Information (CIHI; http:/www.
cihi.ca) for the 2008/09 fiscal year. The average cost per day in


http://www.bankofcanada.ca/rates/related/inflation-calculator/
http://www.bankofcanada.ca/rates/related/inflation-calculator/
http://www.bankofcanada.ca/rates/related/inflation-calculator/
http://www.bankofcanada.ca/rates/related/inflation-calculator/
http://www.bankofcanada.ca/rates/related/inflation-calculator/
http://www.bankofcanada.ca/rates/related/inflation-calculator/
http://www.bankofcanada.ca/rates/related/inflation-calculator/
http://www.cihi.ca
http://www.cihi.ca
http://www.cihi.ca
http://www.cihi.ca
http://www.cihi.ca
http://www.cihi.ca

Alcohol and Alcoholism, 2016, Vol. 51, No. 3

369

acute and psychiatric care and the average cost per hospitalization for
emergency department visits and day surgery by province and terri-
tory were obtained from CIHI. The cost of each health care service
type was calculated by multiplying the average cost for each service
by the respective number of hospitals days/visits. For additional meth-
odological details, please see Popova et al. (2012a).

Screening and diagnosis. The diagnosis of FASD is a complex task and
currently in Canada, the recommendation is that diagnosis be achieved
through a comprehensive, multidisciplinary assessment involving a
wide range of specialists (Chudley et al., 2005). The number of
hours required by each specialist involved in the diagnostic process
was estimated, based on experts’ opinion. The average rate per hour
for each respective specialist was then estimated based on hourly
costs across Canada. The number of FASD assessment slots available
for diagnostic purposes per year in Canada was obtained from the
2011 survey conducted by the Canada Northwest FASD Research
Network (Clarren et al., 2011). In order to estimate the number of
cases diagnosed per year, it was assumed (based on Clarren and
Lutke, 2008) that at most, about 70% (used as the upper estimate)
of all individuals referred and evaluated are actually diagnosed with
FASD in Canada. Fifty percent was then used as the lower estimate
as a sensitivity analysis. The cost of FASD diagnosis per person was
then applied to the number of cases diagnosed per year in Canada.
For details on the methodology, please see Popova ez al. (2013a).

Specialized addiction treatment. Individuals with FASD constitute a
special population that may be at particularly high risk for substance
use (Famy et al., 1998). Data on specialized addiction treatment ser-
vices (SATS) by lifetime mental disorder status were obtained from the
Drug and Alcohol Treatment Information System (DATIS; http:/www
.datis.ca) in Ontario, Canada for 2010/11. The number of clients with
FASD, who received SATS in Ontario in 2010/11 was estimated, as-
suming that approximately 37% [95% confidence interval (CI):
21.6-54.5%; weighted pooled prevalence calculated by the authors,
based on the available epidemiological literature] of individuals with
FASD abuse or are addicted to alcohol and/or drugs and that their util-
ization rate of SATS is the same as those for people with a lifetime men-
tal disorder. The data from DATIS were then projected to the
respective provincial and territorial populations. For the detailed
methodology, please see (Popova et al., 2013b).

Prescription drugs. As a result of the increased morbidity (Popova
et al., 2016), individuals with FASD are frequent prescription drug
users. In order to estimate the number of individuals with FASD
who use prescription drugs in Canada, the percentage of individuals
with FASD using prescription drugs (66.4%; Brownell et al., 2013)
was applied to the total number of individuals with FASD in Canada
in 2012. The average annual per person cost of prescription medica-
tion ($232, which does not include dispensing fees; Fuchs et al., 2009)
was applied to the total estimated number of individuals with FASD
who use prescription drugs.

Speech-language interventions. Speech-language disorders (SLD) ap-
pear to occur at a disproportionately high rate among individuals
with FASD (Church et al., 1997). The number of children and youth
with FASD with SLD was estimated using the pooled prevalence of
59.6% (95% CI: 43.4-74.8%), calculated by the authors, based on
the available epidemiological and medical literature. The distribution
of the level of severity and the number of hours needed to treat were
also estimated using data from the available literature (Law et al.,
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2003; Coggins et al., 2007). The cost of one-on-one speech-language
interventions among children and youth with FASD was computed
using the average cost per hour for a speech-language pathologist
[$75 (lower estimate) to $149 (upper estimate), obtained from a survey
conducted by the Canadian Association of Speech-Language Patholo-
gists and Audiologist]. For a detailed methodology, please see Popova
et al. (2014b).

Direct law enforcement costs

Corrections. Individuals with FASD have a higher-risk of being in-
volved in the legal system, either as offenders or victims, due to their
organic brain damage (LaDue and Dunne, 1997). To estimate the
number of youth and adults with FASD in custody, the prevalence
of FASD in the Canadian correctional system, obtained from the cur-
rent epidemiological literature (Popova et al., 2011a), was applied to
the average number of youths and adults in the correctional system in
2011/12 (Statistics Canada, 2013a,b,c). The average daily cost to im-
prison an inmate for provincial and territorial custody and federal cus-
tody, obtained for the Canadian Centre for Justice Statistics (2012),
was then applied to the estimated number of incarcerated youths
and adults with FASD. It was assumed that youths and adults were
in custody for one year. For details on the methodology, please see
Popova et al. (2015b).

Other direct costs

Children in care. Children in care are considered to be at higher-risk
for having been prenatally exposed to alcohol and thus, the risk of
FASD in this population is envisioned to be high (Herrick ez al.,
2011). The prevalence of children in care by province/territory was ob-
tained from the Centre for Research on Children and Families’ Canad-
ian Child Welfare Research Portal (Centre for Research on Children
and Families (CRCF), 2011). To estimate the total number of children
in care with FASD for each province and territory, the existing preva-
lence estimates [33 per 1000 (Burge, 2007) and 113, per 1000 (Fuchs
et al., 2005)] were applied (as the lower and the upper estimates, re-
spectively) to the total number of children in care in Canada. In
order to calculate the total cost, the cost per individual per day, by
age group (Fuchs ez al., 2008) was multiplied by 365 (number of
days in the year) and applied to the respective number of children in
care with FASD. For the methodological details, please see Popova
et al. (2014a).

Special education. FASD is associated with learning and behavioral
problems, developmental disabilities and speech-language deficits,
all of which increase the need for special education services, and the
risk of poor academic achievement if such services are not received
(Streissguth et al., 2004). In order to estimate the number of children
in Canada receiving special education, the proportion of children with
disabilities receiving special education by sex and age group, obtained
from the Participation and Activity Limitation Survey 2006 (Statistics
Canada, 2008b), was applied to the number of children with dis-
abilities in each Canadian province and territory in 2011/12. Then,
in order to estimate the number of children with FASD receiving a spe-
cial education and cost of special education per child per year, a short
survey was sent to the Minister of Education for each province and ter-
ritory. Lastly, in order to estimate the cost of special education among
children with FASD, the average estimated cost of special education
per child for each province and territory was applied to the estimated
number of children with FASD receiving special education. For the de-
tailed methodology, please see Popova et al. (2015¢).
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Supportive housing and long-term care. Many people with FASD
cannot live independently due to their mental and physical disabilities,
as well as many other problems including addiction and poverty
(Streissguth et al., 1996). The number of adults with FASD who use
supportive housing or long-term care services was estimated based
on data from Streissguth et al. (1996), and expert opinion. The daily
cost of supportive housing and long-term care per person was ob-
tained from the Turning the Key report (Trainor et al., 2013). The re-
spective daily costs were applied to the estimated number of adults
with FASD in the each respective service category/facility. For the
detailed methodology, please see Popova et al. (2015a).

Prevention and research. Given that there are no systematic sources
that report on the direct costs of prevention and research associated
with FASD in Canada, the data were requested from major federal
and provincial agencies, as well as from key informants.

Indirect costs

Productivity losses due to morbidity and premature mortality

The estimations adopt a counterfactual scenario in which no individ-
ual in the population was born with FASD. It uses the ‘demographic’
method (Single et al., 2003), and focuses only on the impact of market
production (the productivity loss) from the morbidity and premature
mortality of individuals with FASD. Canadian data on population by
province and territory, the labor force, unemployment rate and the
average weekly wage were obtained from Statistics Canada (2010,
2012a,b,c,d).

Productivity losses due to morbidity. A significant portion of the soci-
etal economic burden from FASD results from lost productivity and
decreased participation in the workforce. Assumptions made regard-
ing the level of impairment that would affect the ability of individuals
with FASD to participate in the workforce or reduce their productivity
were based on data obtained from the current epidemiological litera-
ture and experts’ opinion. For the methodological details, please see
Easton et al. (2014).

Productivity losses due to premature mortality. The number of
FASD-related deaths, coded in the ICD-10, was estimated based on
data from Statistics Canada (2008a). Pooled prevalence estimates of
the major disease conditions associated with FASD were obtained
from meta-analyses (Popova et al., 2016). The estimates of
FASD-related mortality rates served as a basis for the length of work-
ing life span estimation. Once the number of working years lost to

premature deaths was derived, productivity losses were computed.
For the detailed methodology, please see Easton et al. (2015).

RESULTS

Direct costs

Direct health care costs

Acute inpatient care, psychiatric care, emergency department visits
and day surgery visits. Based on official data from CIHI in 2008/09
there were 7974 acute care hospital days, 2905 psychiatric care hos-
pital days, 43 day surgery visits and 45 emergency department visits
that occurred among individuals diagnosed with FAS. Subsequently,
it was estimated that the cost for acute care hospital days, psychiatric
care hospital days and day surgery hospitalizations associated with a
diagnosis of FAS was approximately $5.5 million, $1.2 million and
$6.7 thousand, respectively. The cost of emergency department visits
associated with a diagnosis of FAS in Ontario was $8.5 thousand. The
total direct health care cost of acute care, psychiatric care, day surgery
and emergency department services associated with FAS, was about
$6.7 million (Table 1). The vast majority of the most responsible diag-
noses (which account for the majority of a patient’s length of stay in
hospital) among individuals with FAS fell within the ICD-10 category
Mental and Behavioral Disorders (FO0-F99).

Screening and diagnosis. It was estimated that a complete multidiscip-
linary FASD diagnostic evaluation requires 32-47 h for one individual
to be screened, referred, admitted and diagnosed [1-2 h for screening
and referral, 2-4 h for intake, 23-33 h for diagnosis (physical, dys-
morphology and neurobehavioral assessments, as well as obtaining in-
formation related to prenatal alcohol exposure) and 6-8 h for general
support]. The complete evaluation was estimated to cost a total of
$3110-$4570 per person. Based on the existing clinical capacity,
it was estimated that the total cost of FASD diagnostic services in
Canada ranges from $3.6 to $5.2 million (lower estimate), up to
$5.0-$7.3 million (upper estimate) per year.

Specialized addiction treatment. It was estimated that there were 546
admissions resulting in 5526 visits to outpatient treatment services,
189 admissions resulting in 7335 days in residential treatment services
and 856 admissions resulting in 2194 days in residential withdrawal
management services among clients with FASD in Canada in 2010/
11. Overall, it was estimated that 1591 admissions, 5526 outpatient
visits and 9529 residential care days were among clients with FASD

Table 1. Number of recorded acute care and psychiatric care hospital days and day surgery and emergency department visits associated
with a diagnosis of FAS, and the associated cost in Canada in 2008/09, and adjusted for inflation for 2013

Level of care Age groups (years)

Total number  Cost

of days/visits

0-14  15-29 30-44 45-59 60-69 70-79 80+ 200809 2013
Number of acute care hospital days 2911 3628 973 356 32 74 0 7974 $5,458,123  $5,802,336
Number of psychiatric care hospital days 308 1353 1230 14 0 0 0 2905 $1,198,545  $1,273,805
Number of day surgery visits® 26 9 5 <5 0 0 0 42.5 $6693 $7092
Number of emergency department 18 24 <5 0 0 0 0 44.5 $8500 $9220
visits (Ontario only)
Total $6,671,861  $7,092,453

Note. In instances where there were fewer than five cases (<5), a midpoint of 2.5 was imputed for those cells. Due to rounding errors, columns may not add up to the

total reported.

?Adjusted for inflation, to 2013 cost figures, using the Bank of Canada inflation calculator.

"Data from Quebec and Alberta are not included.
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who received SATS. The total cost of SATS for clients with FASD ran-
ged from $1.65 to $3.59 million, based on 5526 outpatient visits and
9529 resident days in 2010/11 (Table 2).

Prescription drugs. It was estimated that 177 316 individuals, 0-64
years of age, with FASD used prescriptions drugs in Canada in
2012, which totaled $41.1 million (Supplementary Table S1).

Speech-language interventions. It was estimated that there were
37928 children with FASD and SLD in Canada in 2011 (Supplemen-
tary Table S2). There were 17 067 children with FASD who had mild
SLD (8757 boys and 8311 girls), and 20 860 children with FASD who
had moderate-to-severe SLD (10 703 boys and 10 157 girls). The total
cost associated with one-to-one speech-language interventions for
children with FASD with mild SLD ranged from $25.6 to $50.9
million. For children with FASD with moderate-to-severe SLD, the
total costs associated with one-to-one speech-language interventions
ranged from $46.9 to $94.8 million. Therefore, the total annual cost
of one-to-one speech-language interventions for children with FASD
ranged from $72.5 to $144.1 million.

Direct law enforcement costs

Corrections. It was estimated that there were 183-374 (mean: 278;
16.6%) youths with FASD and 3870 adults with FASD in custody
on any given day in Canada in 2011/12. Accordingly, the cost of cor-
rections among youths with FASD was calculated to be approximately
$17.5 million ($13.6 million for males and $3.8 million for females)
and among adults with FASD was estimated to be about $356.2
million ($140 million for provincial and territorial custody and
$216.2 million for federal custody; Supplementary Table S3).

Other direct costs

Children in care. The estimated number of children in care with FASD
ranged from 2225 to 7620 in Canada in 2011. The overall cost attrib-
utable to FASD among children in care ranged from $57.9 to $198.3
million (boys: $36.0-$123.4 million; girls: $21.9-$75.0 million; Sup-
plementary Table S4).

Special education. It was estimated that there were 2465 children
(1603 boys and 862 girls) with FASD between the ages of 5-9 years
and 4055 children (2563 boys and 1492 girls) with FASD between the
ages of 10-14 years receiving some form of special education in Can-
ada in 2011/12 (Supplementary Table S5). The cost for special

education among children 5-9 years of age with FASD was $20.2
million ($13.2 million for boys with FASD and $7.1 million for girls
with FASD), and the cost for special education among children 10-14
years of age with FASD was $33.3 million ($21.0 million for boys
with FASD and $12.2 million for girls with FASD). Therefore, the
total cost of special education among children with FASD in elemen-
tary and middle school (i.e. children 5-14 years of age) was estimated
to be $53.3 million ($34.2 million among boys with FASD and $19.3
million among girls with FASD) in Canada in 2011/12.

Supportive housing and long-term care. It was estimated that 7992
adults with FASD were in supportive housing or long-term care in Can-
ada in 2012. Forty percent of them (3197) resided in supportive housing
with low supports, 40% (3197) resided in supportive housing with high
supports and 20% (1598) resided in long-term care. The cost of support-
ive housing for adults with FASD was estimated to range from $22.2 to
$134.2 million ($22.2-$51.3 million for supportive housing with low
support, and $95.7-$134.2 million for supportive housing with high
support), and the cost of long-term care among adults with FASD was
estimated to be approximately $78.2 million in Canada in 2012.

Prevention and research. Based on data from the largest Canadian
agencies only (Canada FASD Research Network, Canadian Founda-
tion on Fetal Alcohol Research, Canadian Institute of Heath Research,
NeuroDevNet and the Public Health Agency of Canada), it was esti-
mated that approximately $7.5 million was spent on FASD prevention
and research in Canada in 2013.

Indirect costs

Productivity losses due to disability. It was estimated that if there were
no cases of FASD in Canada, then the effective workforce would in-
crease by the equivalent of 13 647-28 082 individuals. As such, the
estimated national income of Canada would increase between $418
million and $1.08 billion, if Canada had no cases of FASD. The com-
promised work productivity of individuals with FASD resulted in an
average annual loss of $6885-$17 868 (or 24.2-49.9% of potential
wages) for each person with FASD.

Productivity losses due to premature mortality. It was estimated that
327 individuals with FASD aged 20-69 died in Canada in 2011. As a
result, there were 2877 years of potential employment lost, which
translated to a loss ranging from $88 to $126 million. This amount
represents the increase in national income, had there been no

Table 2. Estimated number of admissions, outpatient visits, resident days and cost of SATS among clients with FASD in Canada in 2010/11,

and adjusted for inflation for 2013

Number of admissions, outpatient visits and

Types of SATS among clients with FASD

resident days; associated cost

Outpatient Residential Withdrawal Total
Number of admissions 546 189 856 1591
Number of visits 5526 - - 5526
Number of days - 7335 2194 9529
Cost (lower estimate), 2010/11 $331,569 $1,012,177 $302,825 $1,646,571
Cost (upper estimate), 2010/11 $602,350 $2,303,069 $689,037 $3,594,456
Cost (lower estimate), 2013% $349,506 $1,066,741 $319,137 $1,735,384
Cost (upper estimate), 2013? $634,925 $2,427,186 $726,224 $3,788,335

Note. Due to rounding errors, rows may not add up to the total reported.

?Adjusted for inflation, to 2013 cost figures, using the Bank of Canada inflation calculator.

FASD, fetal alcohol spectrum disorder; SATS, specialized addiction treatment services.
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premature mortality from FASD and the workers with FASD had been
typical members of the labor force (without compromised productiv-
ity due to FASD).

Total cost associated with FASD in Canada in 2013

The cost associated with FASD (based on the cost drivers included in
this study) totaled approximately $1.8 billion (from about $1.3 as the
lower estimate up to $2.3 billion as the upper estimate) in Canada in
2013 (Table 3).

The highest contributor to the overall FASD-attributable cost
was the cost of productivity losses due to morbidity and premature
mortality, which accounted for 41% ($532 million to $1.2 billion)
of the overall cost. The second highest contributor to the total cost
was the cost of corrections, accounting for 29% ($378.3 million).
The third highest contributor was the cost of health care at 10%
($128.5-$226.3 million; Fig. 1).

DISCUSSION

FASD is clearly a significant public health and social problem that con-
sumes a large amount of resources, both economic and societal, in
Canada. Behind the cost figures is the dramatic toll FASD has on the
affected individuals themselves, measured in terms of years lost due to
premature mortality, years of productive life lost due to primary
disabilities (such as health problems) and a low quality of life due to
the secondary disabilities (for example, unemployment, poverty,
homelessness, incarceration, etc.; Streissguth ez al., 1996). However
many ‘costs’ associated with FASD are non-monetary (or intangible)
costs such as pain, suffering and stress, associated with the numerous

Table 3. A summary of the costs attributable to FASD in Canada in 2013

disabilities of individuals with FASD, which are very difficult to quan-
tify. The intangible costs are borne not only by the individuals with
FASD themselves, but also by their parents/caregivers, siblings and
other family members (for example, guilt of mother, bereavement
and stigmatization). However, many of the costs associated with
FASD can be reduced with the implementation of effective social pol-
icies and intervention programs (see, for example, Grant and Casey
Family Programs, 2013).

There were two major challenges associated with estimating
the FASD-attributable burden and cost in Canada. First, the pre-
valence of FASD is currently unknown in Canada, and therefore, as
stated above, the most commonly cited rough estimates of the preva-
lence of FAS and FASD in the general population of Canada were used
in the current study, which may not be accurate. Second, several cost
drivers were not possible to include in the study (e.g. courts and po-
licing, productivity losses of parents and caregivers and respite care)
because the minimum required data are simply not available to
make a comprehensive or reliable cost estimate. As such, there is an
urgent need for a centralized reporting system in which FASD-specific
data from various sectors can be stored and shared.

Furthermore, as stated above, this study used the most conservative
assumptions, which means that the estimated costs are the minimal
costs associated with FASD for Canadian society. Therefore, the
total cost is most likely an underestimation of the actual economic bur-
den of FASD in Canada. This study used the best available data and
provides a working estimate of the cost attributable to FASD. How-
ever, when better data become available, further research can refine
these estimates over time.

To conclude, these cost figures, as powerful arguments, should
not be misused for the further stigmatization of mothers with alcohol

Cost component

Cost”

Lower estimate Upper estimate

Direct costs

Direct health care costs
Speech-language interventions
Prescription drugs
Acute inpatient care, psychiatric care, emergency department

visits and day surgery visits (FAS only)

Screening and diagnosis
Specialized addiction treatment

Total

Direct law enforcement costs
Corrections: youth
Corrections: adults

Total

Other direct costs
Children and youth in care
Supportive housing
Long-term care
Special education
Prevention and research

Total

Indirect costs
Productivity losses due to morbidity
Productivity losses due to premature mortality
Total

Overall cost

$74,410,300 $147,828,462
$41,646,377 $41,646,377
$7,092,453 $25,532,832
$3,649,751 $7,508,394
$1,735,384 $3,788,335

$128,534,266

$17,711,057
$360,603,927
$378,314,984

$59,413,222
$22,279,783
$78,565,552
$54,192,788
$7,508,000
$221,959,345

$428,798,333
$103,100,666
$531,898,999
$1,287,707,594

$226,304,401

$17,711,057
$360,603,927
$378,314,984

$203,445,276
$134,851,320
$78,565,552
$54,192,788
$7,508,000
$478,562,936

$1,102,462,562

$128,620,632
$1,231,083,194
$2,341,265,515

Note. Due to rounding errors, columns may not add up to the total reported.

?Adjusted for inflation, to 2013 cost figures, using the Bank of Canada inflation calculator.
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Fig. 1. Contributing percentage of each main cost component attributable to the overall cost of FASD in Canada in 2013. Note. Proportions are based on the lower

cost estimates, wherever available.

dependence. Rather, they should be used as strong scientific evidence
demonstrating the burden and cost associated with FASD for
policy makers formulating policies on programs and funding support
for the numerous activities required to improve the lives of people
with FASD and their families, and to prevent further alcohol-exposed
pregnancies.

SUPPLEMENTARY MATERIAL

Supplementary Material is available at Alcobol and Alcoholism
online.

ACKNOWLEDGEMENTS

The authors would like to thank the following (in alphabetical order) for
their input in different modules of this project: Dr Albert Chudley, Professor,
Departments of Pediatrics and Child Health, Biochemistry and Medical Genet-
ics, University of Manitoba, Manitoba, Canada; Dr Sterling Clarren, Clinical
Professor, Division of Developmental Pediatrics, Department of Pediatrics,
University of British Columbia, British Columbia, Canada; Dr Brian Easton,
Health Economist, Social and Health Outcomes Research and Evaluation,
Massey University, Auckland, New Zealand; Ms Anna Sarnosinska-Hart,
Health Economist, Institute for Work and Health, Toronto, Ontario, Canada;
Mr Kevin Shield, Doctoral Student, Social and Social and Epidemiological
Research Department, Centre for Addiction and Mental Health, Toronto,
Ontario, Canada and Dr Karen Urbanoski, Independent Scientist, Social and
Epidemiological Research Department, Centre for Addiction and Mental
Health, Toronto, Ontario, Canada.

Downl oaded from https://academ c. oup. conf al cal c/article-abstract/51/3/367/ 2888203

by guest

on 10 Novenber 2017

FUNDING

This work was supported by the Public Health Agency of Canada.

CONFLICT OF INTEREST STATEMENT

None declared.

REFERENCES

Abel EL, Sokol R]. (1987) Incidence of fetal alcohol syndrome and economic
impact of FAS-related anomalies. Drug Alcohol Depend 19:51-70.

Abel EL, Sokol R]. (1991a) A revised estimate of the economic impact of fetal
alcohol syndrome. In Glanter M (ed). Recent Developments in Alcoholism:
Children of Alcoholics, Vol. 9. New York: Plenum Press, 117-25.

Abel EL, Sokol R]. (1991b) A revised conservative estimate of the incidence of
FAS and its economic impact. Alcobol Clin Exp Res 15:514-24.

Asante KO, Nelms-Maztke J. (1985) Report on the survey of children
with chronic handicaps and Fetal Alcohol Syndrome in the Yukon and
Northwest British Columbia. Whitehorse, YT: Council for Yukon Indians
198S.

Brownell MD, de B Hanlon-Dearman AC, MacWilliam LR, ez al. (2013) Use of
health, education, and social services by individuals with fetal alcohol spec-
trum disorder. J Popul Ther Clin Pharmacol 20:¢95-106.

Burd L, Selfridge R, Klug M, et al. (2003) Fetal alcohol syndrome in the Can-
adian corrections system. | FAS 1:e14.

Burd L, Carlson C, Kerbeshian J. (2009) Mental health disorders comorbid
with fetal alcohol spectrum disorders. In Sher L, Kandel I, Merrick J
(eds). Alcohol-related Cognitive Disorders. New York, US: Nova Science
Publishers, Inc, 111-23.


http://alcalc.oxfordjournals.org/lookup/suppl/doi:10.1093/alcalc/agv117/-/DC1

374

Alcohol and Alcoholism, 2016, Vol. 51, No. 3

Burge P. (2007) Prevalence of mental disorders and associated service variables
among Ontario children who are permanent wards. Can | Psychiatry
52:305-14.

Canadian Centre for Justice Statistics. Adult correctional statistics in Canada,
2010/2011 (85-002-X). (2012) Ottawa, ON: Statistics Canada, Canadian
Centre for Justice Statistics.

Centre for Research on Children and Families (CRCF). (2011) Statistics. Can-
adian Child Welfare Research Portal: CRCF. Available from http:/www.
cwrp.ca/statistics (10 February 2012, date last accessed).

Chudley A, Conry J, Cook ], et al. (2005) Fetal alcohol spectrum disorder:
Canadian guidelines for diagnosis. Can Med Assoc ] 172(Suppl 5):5S1-21.

Church MW, Eldis F, Blakley BW, et al. (1997) Hearing, language, speech,
vestibular, and dentofacial disorders in fetal alcohol syndrome. Alcohol
Clin Exp Res 21:227-37.

Clarren SK, Lutke J. (2008) Building clinical capacity for fetal alcohol spectrum
disorder diagnoses in western and northern Canada. Can J Clin Pharmacol
15:e223-37.

Clarren SK, Lutke J, Sherbuck M. (2011) The Canadian guidelines and the
interdisciplinary clinical capacity of Canada to diagnose fetal alcohol spec-
trum disorder. | Popul Ther Clin Pharmacol 18:494-9.

Coggins TE, Timler GR, Olswang LB. (2007) A state of double jeopardy: Im-
pact of prenatal alcohol exposure and adverse environments on the social
communicative abilities of school-age children with fetal alcohol spectrum
disorder. Lang Speech Hear Serv Sch 38:117-27.

Easton B, Burd L, Sarnocinska-Hart A, et al. (2014) Productivity losses because
of morbidity attributable to fetal alcohol spectrum disorder in Canada: a
demographic approach. J Stud Alcohol Drugs 75:1011-7.

Easton B, Burd L, Sarnocinska-Hart A, et al. (2015) The cost of lost productivity
due to fetal alcohol spectrum disorder-related premature mortality. | Popul
Ther Clin Pharmacol 22:¢3-8.

Famy C, Streissguth AP, Unis AS. (1998) Mental illness in adults with fetal
alcohol syndrome or fetal alcohol effects. Am J Psychiatry 155:552-4.
Fast DK, Conry J, Loock CA. (1999) Identifying fetal alcohol syndrome
among youth in the criminal justice system. | Dev Behav Pediatr 20:

370-2.

Fuchs D, Burnside L, Marchenski S, et al. (2005) Children with Disabilities
Receiving Services From Child Welfare Agencies in Manitoba. Ottawa,
ON, Canada: Centre of Excellence for Child Welfare.

Fuchs D, Burnside L, Marchenski S, et al. (2008) Economic Impact of
Children in Care with FASD, Phase 1: Cost of Children in Care with
FASD in Manitoba. Ottawa, ON, Canada: Centre of Excellence for Child
Welfare.

Fuchs D, Burnside L, DeRiviere L, et al. (2009) The Economic Impact of
Children in Care with FASD and Prenatal Alcohol Issues. Phase II: Costs
and Service Utilization of Health Care, Special Education and Child
Care. Ottawa, ON, Canada: Centre of Excellence for Child Welfare.

Grant T, Casey Family Programs. (2013) Parent-Child Assistance Program
Outcomes Suggest Sources of Cost Savings for Washington State. Seattle,
US: University of Washington.

Harwood H. (2000) Updating estimates of the economic costs of alcobol abuse
in the United States: Estimates, Update Methods, and Data. Report prepared
by the Lewin Group for the National Institute on Alcohol Abuse and Alco-
holism 2000. Based on estimates, analyses, and data reported in Harwood
H., Fountain D., Livermore G. The Economic Costs of Alcohol and Drug
Abuse in the United States 1992. Report prepared for the National Institute
on Drug Abuse and the National Institute on Alcohol Abuse and Alcoholism.
National Institutes of Health, Department of Health and Human Services,
NIH Publication No. 98-4327. Rockville, MD, US: National Institutes of
Health.

Harwood H. (2003) Economic costs of fetal alcobol syndrome [Power Point
Presentation]. Prepared for the Lewin Group. Bethesda, MD, US: National
Institute on Alcohol Abuse and Alcoholism.

Harwood H, Napolitano DM. (1985) Economic implications of the fetal alco-
hol syndrome. Alcobol Health Res World 10:38-43.

Harwood H, Napolitano DM, Kristiansen PL. (1984) Economic Costs to
Society of Alcohol and Drug Abuse and Mental Illness: 1980. Rockville,
MD, US: Alcohol Drug Abuse and Mental Health Administration.

Downl oaded from https://academ c. oup. conf al cal c/article-abstract/51/3/367/ 2888203
by guest
on 10 Novenber 2017

Harwood H, Fountain D, Livermore G. (1998) The Economic costs of alcohol
and drug abuse in the United States 1992. Report prepared for the National
Institute on Drug Abuse and the National Institute on Alcohol Abuse and
Alcoholism, National Institutes of Health, Department of Health and
Human Services, NIH Publication No. 98-4327. Rockville, MD, US:
National Institutes of Health.

Herrick K, Hudson L, Burd L. (2011) The elephant in the cradle: fetal alcohol
spectrum disorders. Zero Three | 31:44-50.

Kelly L, Dooley J, Cromarty H, et al. (2011) Narcotic-exposed neonates in a
First Nations population in northwestern Ontario. Incidence and implica-
tions. Can Fam Physician 57:e441-7.

Kowlessar DL. (1997) An examination of the effects of prenatal alcohol expos-
ure on school-age children in a Manitoba First Nation community: A study
of fetal alcohol syndrome prevalence and dysmorphology [Master s thesis].
Winnipeg, MB: University of Manitoba.

LaDue RA, Dunne T. (1997) Legal issues and FAS. In Streissguth AP, Kanter J
(eds). The Challenges of Fetal Alcobol Syndrome: Overcoming Secondary
Disabilities. Seattle, US: University of Washington Press, 146-61.

Lange S, Quere M, Shield K, ez al. (2015) Alcohol use and self-perceived mental
health status among pregnant and breastfeeding women in Canada: a sec-
ondary data analysis. BJOG. [epub ahead of print].

Law J, Garrett Z, Nye C. (2003) Speech and language therapy interventions for
children with primary speech and language delay or disorder (Review).
Cochrane Database of Syst Rev 3:CD004110.

Lim SS, Vos T, Flaxman AD, et al. (2012) A comparative risk assessment of bur-
den of disease and injury attributable to 67 risk factors and risk factor clus-
ters in 21 regions, 1990-2010: a systematic analysis for the Global Burden
of Disease Study 2010. Lancet 380:2224-60. (Errata published in 2013
Lancet 381: 628, and 2013 Lancet 381: 1276).

Muckle G, Laflamme D, Gagnon J, et al. (2011) Alcohol, smoking, and drug use
among Inuit women of childbearing age during pregnancy and the risk to
children. Alcohol Clin Exp Res 35:1081-91.

Paintner A, Williams AD, Burd L. (2012) Fetal alcohol spectrum disorders—
implications for child neurology, part 1: prenatal exposure and dosimetry.
J Child Neurol 27:258-63.

Popova S, Lange S, Mihic A, et al. (2011a) Fetal alcohol spectrum disorder
prevalence estimates in correctional systems: a systematic literature review.
Can ] Public Health 102:336-40.

Popova S, Stade B, Bekmuradov D, ez al. (2011b) What do we know about the
economic impact of fetal alcohol syndrome and fetal alcohol spectrum dis-
orders: a systematic literature review. Alcobol Alcohol 46:490-7.

Popova S, Lange S, Burd L, et al. (2012a) Health care burden and cost asso-
ciated with fetal alcohol syndrome in Canada: based on official Canadian
data. PLoS One 7:¢43024.

Popova S, Stade B, Lange S, et al. (2012b) Methodology for Estimating the Economic
Impact of Fetal Alcohol Spectrum Disorder. Toronto, ON, Canada: Centre for
Addiction and Mental Health, ISBN: 978-1-77052-990-8.

Popova S, Stade B, Lange S, et al. (2012¢) A model for estimating the economic
impact of Fetal Alcohol Spectrum Disorder. | Popul Ther Clin Pharmacol
19:e51-65.

Popova S, Lange S, Burd L, et al. (2013a) Cost of fetal alcohol spectrum disorder
diagnosis in Canada. PLoS One 8:¢60434.

Popova S, Lange S, Burd L, et al. (2013b) Cost of specialized addiction treatment
of clients with fetal alcohol spectrum disorder in Canada. BMC Public Health
13:570.

Popova S, Lange S, Burd L, et al. (2014a) Canadian children and youth in care:
the cost of fetal alcohol spectrum disorder. Child Youth Care Forum
43:83-96.

Popova S, Lange S, Burd L, et al. (2014b) Cost of speech-language interventions
for children and youth with foetal alcohol spectrum disorder in Canada. Int
J Speech Lang Pathol 16:571-81.

Popova S, Lange S, Burd L, et al. (2015a) The Burden and Economic
Impact of Fetal Alcohol Spectrum Disorder in Canada. Toronto, ON,
Canada: Centre for Addiction and Mental Health. ISBN: 978-1-77114-227-4.

Popova S, Lange S, Burd L, et al. (2015b) Cost attributable to fetal alcohol spec-
trum disorder in the Canadian criminal justice system. In¢ | Law Psychiatry
38:6.


http://www.cwrp.ca/statistics
http://www.cwrp.ca/statistics
http://www.cwrp.ca/statistics
http://www.cwrp.ca/statistics
http://www.cwrp.ca/statistics
http://www.cwrp.ca/statistics

Alcohol and Alcoholism, 2016, Vol. 51, No. 3

375

Popova S, Lange S, Burd L, et al. (2015c) Special education of children with fetal
alcohol spectrum disorder. Exceptionality, doi: 10.1080/09362835.2015.
1064415

Popova S, Lange S, Shield K, ez al. (2016) Comorbidity of fetal alcohol spectrum
disorder: A systematic literature review and meta-analysis. Lancet 387:978-87.

Public Health Agency of Canada (PHAC). (2003) Fetal Alcohol Spectrum
Disorder (FASD): A Framework for Action. Ottawa, ON, Canada: PHAC.

Public Health Agency of Canada (PHAC). (2008a) The Development of A
Model for Calculating the Economic Impact of Fetal Alcohol Spectrum
Disorder (FASD). A Discussion Paper. Ottawa, ON: PHAC.

Public Health Agency of Canada (PHAC). (2008b) National Roundtable on
the Development of A Canadian Model for Calculating the Economic
Impact of FASD. A Discussion Paper. Ottawa, ON, Canada: PHAC.

Rice DP. (1993) The economic cost of alcohol abuse and alcohol dependence:
1990. Alcohol Health Res World 17:10-1.

Rice D, Kelman S, Miller L. (1990) The economic costs of alcohol and
drug abuse and mental illness. 1985. DHHS Publication No (ADM)
90-1694. Rockville, MD, USA: U.S. Department of Health and Human
Services.

Rice D, Kelman S, Miller L. (1991) Estimates of economic costs of alcohol
and drug abuse and mental illness, 1985 and 1988. Public Health Rep
106:280-92.

Roberts G, Nanson J. (2000) Best Practices. Fetal Alcohol Syndrome/
Fetal Alcohol Effects and the Effects of Other Substance use During
Pregnancy. Ottawa, ON, Canada: Canada’s Drug Strategy Division, Health
Canada.

Single E, Collins D, Easton B, et al. (2003) International Guidelines for
Estimating the Costs of Substance Abuse, 2nd edn. Geneva, Switzerland:
World Health Organization.

Stade B, Ungar W, Stevens B, et al. (2006) The burden of prenatal exposure to
alcohol: measurement of cost. ] FAS Int 4:1-14.

Stade B, Ali A, Bennett D, et al. (2009) The burden of prenatal exposure
to alcohol: revised measurement of cost, 2007. Can J Clin Pharm 16:
e91-102.

Statistics Canada. (2008a) Causes of deaths, 2008. CANSIM tables. Ottawa,
ON, Canada: Statistics Canada.

Statistics Canada. (2008b) Participation and activity limitation survey 2006: a
profile of education for children with disabilities in Canada. Ottawa, ON,
Canada: Statistics Canada.

Statistics Canada. (2010) Perspectives on labour and income. Catalogue no.
75-001-X. Ottawa, ON, Canada: Statistics Canada.

Downl oaded from https://academ c. oup. conf al cal c/article-abstract/51/3/367/ 2888203

by guest

on 10 Novenber 2017

Statistics Canada. (2012a) Table 051-0001—estimates of population, by
age group and sex for July 1, Canada, provinces and territories, annual
(persons unless otherwise noted). CANSIM (database). Ottawa, ON,
Canada: Statistics Canada.

Statistics Canada. (2012b) Table 051-0005—Canada at a glance 2012—
population. CANSIM (database) Catalogue no. 89-645-X. Ottawa, ON,
Canada: Statistics Canada.

Statistics Canada. (2012c¢) Table 282-0002—Canada at a glance 2012—labour
force characteristics, by sex. Ottawa, ON, Canada: Statistics Canada.
Statistics Canada. (2012d) Table 282-0002—Canada at a glance 2012—

unemployment rate. Ottawa, ON, Canada: Statistics Canada.

Statistics Canada. (2013a) Table 251-0005. Adult correctional services, aver-
age counts of offenders in provincial and territorial programs, annual,
CANSIM (database).

Statistics Canada. (2013b) Table 251-0006. Adult correctional services, aver-
age counts of offenders in federal programs, annual, CANSIM (database).

Statistics Canada. (2013c) Table 251-0008. Youth correctional services,
average counts of young persons in provincial and territorial correctional
services, annual, CANSIM (database).

Stratton KR, Howe CJ, Battaglia FC. (1996) Fetal Alcohol Syndrome—
Diagnosis, Epidemiology, Prevention, and Treatment. Washington, DC,
USA: National Academy Press.

Streissguth AP, Barr HM, Kogan ], et al. (1996) Understanding the occurrence
of secondary disabilities in clients with Fetal Alcohol Syndrome (FAS) and
Fetal Alcohol Effects (FAE). Final Report to the Centers for Disease Control
and Prevention (CDC), Tech. Rep. No. 96-06. Seattle, WA, USA: University
of Washington, Fetal Alcohol & Drug Unit.

Streissguth AP, Bookstein FL, Barr HM, et al. (2004) Risk factors for adverse life
outcomes in fetal alcohol syndrome and fetal alcohol effects. | Dev Bebav
Pediatr 25:228-38.

Thanh N, Jonsson E. (2009) Costs of fetal alcohol spectrum disorder in Alberta,
Canada. | Popul Ther Clin Pharmacol 16:e80-90.

Trainor J, Taillon P, Pandalangat N. (2013) Turning the key: Assessing
Housing and Related Supports for Persons Living with Mental Health
Problems and Iliness. Ottawa, ON, Canada: Mental Health Commission
of Canada.

Weeks M. (1989) Economic impact of fetal alcohol syndrome; IR #89-1000135,
Memorandum to Senator Jobne Binkeley. Juneau, Alaska: Senate Advisory
Council, Alaska State Legislature.

World Health Organization (WHO). (2010) Sixty-Third World Health
Assembly. Geneva, Switzerland: WHO.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /Symbol
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /ZapfDingbats
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG2000
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG2000
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 175
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


