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ABSTRACT

Background
Fetal alcohol spectrum disorder (FASD) is a group of disorders with lifelong disabilities that require a
large amount of support from various services including health, community, remedial education, and
many others. Thus, FASD has a huge economic and societal impact.

Objectives
To develop a sound methodology for calculating a comprehensive, evidence-based picture of the
economic impact of FASD for Canada.

Methods
The economic model was developed within the framework of the revised International Guidelines for
Estimating the Costs of Substance Abuse. In addition, the Guidelines generated during the first national
Roundtable held by the Public Health Agency of Canada were employed. The methodologies of the few
existing studies on the economic cost of FASD from Canada and USA were also considered.

Results
A new and comprehensive methodology for estimating of the economic impact of FASD is presented.
The model includes the direct and indirect costs associated with the experiences of those affected by
FASD, as well as those of their families/caregivers during multiple life/developmental stages. Preliminary
cost estimates for the main cost drivers for Canada are presented.

Conclusion
The developed methodology is appropriate for use in Canada, and has the potential to be used by other
countries. The challenges associated with implementing the economic model and estimating the economic
costs of FASD are discussed, as are the levels of analysis.

Key Words: Fetal alcohol spectrum disorder (FASD); fetal alcohol syndrome (FAS); economic cost;
methodology

etal alcohol spectrum disorder (FASD) is a
group of disorders caused by maternal
alcohol consumption. FASD is a non-

diagnostic umbrella term that covers several
alcohol-related medical diagnoses, including: fetal
alcohol syndrome (FAS), partial fetal alcohol
syndrome (pFAS), alcohol-related
neurodevelopmental disorder (ARND), and
alcohol-related birth defects (ARBD). The

complexity and chronicity of FASD impacts both
the individual and their family, and requires a
wide range of assistance from services including
health, community, remedial education and others.
As a result, FASD has a huge economic and
societal impact as those affected suffer a lifelong
disability and may require long-term support.1-7

Therefore, the estimation of the cost of FASD,
especially, lifetime cost, is central to describing
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the extent of its impact on society and to
evaluating the benefits of prevention programs to
society and, thus, is useful from a public policy
perspective.

A recent systematic literature review
conducted by the authors of this paper revealed
that, currently, there are no comprehensive
assessments of the economic impact of FASD in
Canada, or for any other countries.8 The few
existing cost evaluation studies in Canada7;9;10 and
the United States1;2;11-20 limit the number of cost
components included, are inconsistent with one
another, or are limited in their generalizability.
Even though many cost components have been
taken into account in these studies, the total cost
associated with FASD is still significantly
underestimated. This is due to the fact that several
major cost components (i.e., cost of children in
care, law enforcement costs, supportive housing,
cost of research and prevention, and intangible
costs) were not included in the studies to date,
likely because of data-availability issues.

Regardless, it is very important to include all
contributing cost components in order to get an
accurate and valid estimate, or one as close to the
reality as possible. There is an urgent need to
provide accurate estimates of FASD that would
encompass the diverse aspects and sectors
associated with the FASD, not only in Canada, but
in other countries as well.

The development of an economic impact
model requires strong cross-jurisdictional and
cross-sectoral partnerships. Therefore, the Public
Health Agency of Canada (PHAC) has taken the
lead in defining the components of a life pathway
model for calculating the cost of FASD.21 The
primary objective of this study was to develop a
sound methodology for calculating a
comprehensive, evidence-based picture of the
economic impact of FASD for Canada.

METHODS

The economic model was developed within the
framework of the revised International Guidelines
for Estimating the Costs of Substance Abuse.22 In
addition, recommendations on the analytic
framework, components and concepts of a general
Canadian model for calculating the economic
impact of FASD, which arose from the first
national Roundtable held by the PHAC in March

2007, were used as a guideline for developing this
methodology.21

The methodologies of the few existing cost
studies from Canada and the USA analyzed in the
review mentioned above were also taken into
consideration.8

Data on the various systems and services
required by FASD-affected individuals was
collected and consolidated in order to determine
all of the cost components required in a
comprehensive cost model. The major principle
underlying the decision regarding which costs to
include is the robustness of the estimate, which is
in turn dependent on the availability of data.

RESULTS

Proposed Methodology for Estimating the
Economic Impact of FASD
Determining the main approach of the study
It is suggested that the study of the social costs of
FASD in Canada be conducted within the
framework of the revised International Guidelines
for Estimating the Costs of Substance Abuse22 and
can be characterized as a cost-of-illness (COI)
study. Accordingly, in this study, the impact of
FASD on the material welfare of the Canadian
society is examined by analyzing the direct costs of
resources expended for treatment, law enforcement,
special education, prevention, research, etc., as well
as indirect costs of productivity losses of FASD-
affected individuals due to their increased
morbidity and premature mortality. The
productivity losses of parents/caregivers due to
caring of FASD-affected individuals are also
considered.

These International Guidelines, developed by
several well-known world experts in the field and
produced by the Canadian Centre on Substance
Abuse (1st edition) and the World Health
Organization (2nd edition), present a general
framework for the development of valid and
credible estimates of the economic costs of
substance abuse by exploring definitional and
methodological issues and data requirements.23 In
addition, using these guidelines will enhance the
comparability of such estimates with other
countries.

We propose to use a modified prevalence-
based human capital approach, which is
conceptually based on opportunity costs. The
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human capital approach measures the value of lost
productivity in terms of expected future earnings
of people who die prematurely from substance
abuse (in this case, due to FASD). A prevalence-
based approach measures the current year costs
based on new cases and previously existing cases.
Costs are resources spent on an activity that could
have been spent otherwise, and thus are lost to
other streams. In other words, if there had been no
cases of FASD in Canada, the resources invested
in the treatment of these cases could have been
used elsewhere. This approach makes it clear that
the current situation is to be compared to a
counterfactual scenario. In this case, the scenario
of no past or current use of alcohol up to, and
including, 2011 should be used. Under these
circumstances, there would be no cases of FASD in
Canada in a specific year (up to and including
2011) and thus, no need to provide treatment and
services for these people. The counterfactual
milieu just described captures the general use of
the counterfactual scenario assumptions
underlying this study.

Definition of costs (social costs versus private
costs)
In COI studies, only the social costs are considered.
In the economic literature, “social costs” are referred
to as “external costs” or “externalities”. The major
direct costs considered are external costs (i.e., those
costs borne by individuals other than the person with
the substance abuse problem). The International
Guidelines do not recommend including “private
cost” in social cost estimates. Private costs (such as
costs of purchasing alcohol, and transfer payments -
welfare payments to persons disabled by substance
abuse) are not included in cost estimates.22 Even
though the family burden and costs associated
with caring for a person with FASD are high, they
should be estimated in a separate analysis. For
more discussion on private and social costs please
see references. 23,24

Welfare costs
A certain proportion of individuals with FASD are
users of social services of various kinds, including
physical support services (e.g., the provision of
supported accommodation) or income support
(e.g., unemployment or disability benefits,
sickness benefits). The welfare costs involved
relate to payments borne by the province/territory.

It is important to ensure that double counting of
costs and benefits does not take place.22,23 If an
individual with FASD receives welfare benefits it
would be inaccurate to include both the
productivity losses and the cost of welfare
benefits. Therefore, only the welfare
administrative costs for individuals with FASD
and their caregivers should be included in the
estimation of the economic cost of FASD.
Welfare payments to people with FASD should
not be included.

Tangible versus intangible costs
Tangible costs can be defined as costs which,
when reduced, yield resources that are then
available to the community for consumption or
investment purposes. Intangible costs, which
include pain, suffering, stress, and bereavement,
when reduced or eliminated do not yield resources
available for other uses when reduced or
eliminated.22 Intangible costs are borne by all
people involved (i.e., FASD-affected individual,
siblings, parents/caregivers, etc.). As much of the
efforts of the health care system are focused on
the reduction of intangible costs, it is apparent that
these costs are very important, albeit difficult to
quantify. It is extremely difficult to place a value
upon intangible costs and the temptation exists to
ignore them. However, to do so may lead to
misleading and unreasonable results. Thus, it is
desirable to assess the intangible impact of FASD
on caregivers, patients, siblings and society.

Avoidable costs
This model includes both avoidable costs (saved
through effective government and social policy
interventions and programming) and unavoidable
costs. In comparison with avoidable costs,
unavoidable costs will continue to be borne because
of existing FASD cases, and because some level of
alcohol use/abuse during pregnancy is likely to
remain a feature of Canadian society, as well as in
many other societies, for the foreseeable future.

Conservative approach and sensitivity analysis
The International Guidelines often allow several
methodological alternatives to calculations.
However, as a general rule, if several different
approaches are possible, we recommend using the
more conservative approach (using the lower cost
alternatives where appropriate alternatives exist).
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Given the potential impact of cost studies,
this principle is very important, as different
stakeholders will scrutinize the results of cost
studies, and, ultimately, the credibility and final
impact of the study will depend on the
conservativeness of the assumptions. In addition,
we recommend conducting sensitivity analyses on
the main assumptions with different options,
which will allow the reader and policy maker to
determine costs for alternative assumptions that
they consider more likely.

Indirect costs: Productivity losses of FASD-
affected individuals and their parents/caregivers
The cost of productivity losses due to FASD-
attributable premature death or permanent
disability should be estimated using a modified
human capital method which assumes that
prematurely deceased workers can be replaced
from a pool of available unemployed workers
across an average replacement period of 3
months.25 Productivity losses should be calculated
as the sum of lost wages for the replacement
period and the monetary value of leisure that the
replacement workers’ forgo for paid work,
assuming that the societal opportunity cost of their
leisure (i.e., the cost of sacrificed leisure) equals
their marginal reservation wage (i.e., the lowest
wage at which they are willing to work). As
recommended by the Canadian Coordinating
Office for Health Technology Assessment26, a
discount rate of 5% (the most commonly used)
should be used in order to maximize
comparability with other cost studies.

Productivity costs due to premature mortality
The productivity cost of premature mortality
should be calculated as the sum of the cost to
replace the prematurely deceased worker
(estimated based on gender-specific average
wage, adjusted for gender- and age-specific labor
force participation) and the discounted present
value of the replacement worker’s projected future
stream of marginal reservation wages, adjusted for
productivity growth as well as gender- and age-
related labor force participation, using the
aggregate numbers of years of potential life lost
by gender and age group.

Productivity costs due to morbidity
a) Productivity losses of FASD-affected
individuals
Some proportion of individuals with FASD can
have different degrees of mental impairment
and/or other physical disabilities; therefore, these
individuals are unlikely to achieve a level of
productivity comparable to the general population.
Productivity losses due to permanent disability of
FASD-affected individuals can also be estimated
using the modified human capital method.

In addition, methods used by the American
cost study15 for estimating productivity losses by
FAS individuals can also be utilized. This study
assumes that each level of mental impairment
correspond to an expected level of productivity
reduction. The severe to profoundly mentally
impaired (2.5% of the total FAS population) are
expected to be completely disabled (100%
reduction in productivity). Forty-five percent of
the FAS-affected population experience mild to
moderate mental impairment and are considered
to have a reduction in productivity of 25% and
50%, respectfully. A productivity reduction of
10% is assumed for those with minimal brain
dysfunction.

b) Productivity losses of parents/caregivers of
FASD-affected individuals
Productivity losses of parents/caregivers due to
caring for FASD-affected individuals can also be
calculated using the modified human capital
approach and data from the first Canadian study
on measuring the burden and cost of prenatal
alcohol exposure at the patient level.7,9 Indirect
costs such as productivity losses attributable to
days of missed work due to caring for a child with
FASD were estimated based on The Health
Services Utilization Inventory (HSUI). This
estimation allowed for the number of workdays
missed by parents/caregivers of FASD-affected
individuals to be derived. The value of
productivity losses was obtained by multiplying
the number of workdays missed by the average
daily wage and the average labour force
participation rate.

Level of analysis
The analytic level at which the model should be
developed must be considered: a macro-level
(national level) analysis, a micro-level (individual
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level) analysis, or a meso-level (provincial level)
analysis. A macro approach will allow for better
comparability of data, as it is drawn from various
sources, and is more likely to capture costs
invested on a national level, however, it is not
possible to measure the economic impact without
reliable estimates of the national prevalence and
incidence rates. A micro approach will allow for
an economic impact model to commence in the
absence of complete national prevalence data, by
utilizing data drawn from sample populations,

albeit it is strongly influenced by macro-level
events and conditions and has the inherent
difficulty of systematic linkage. With this being
said, most research is done on a micro level and
thus, is a more feasible and practical approach. In
regard to a meso-level analysis, extrapolation and
data comparison is not always possible.

The levels of analysis, approaches and
components in calculating the economic cost
associated with FASD are presented in Figure 1.

FIG. 1 Levels of analysis, approaches and components in calculating the economic cost associated with
FASD

LEVEL OF ANALYSIS

MACRO

(national/top-down)
includes all costs where
costs would be incurred

MESO

(provincial)
mid-point between the

macro & micro

MICRO

(individual/bottom-up)
includes costs

associated with person
with FASD

SPECIFIC ANALYSES

•Severity of the disability
•Gender-based analysis
•Diversity of Aboriginal
communities
•Diversity of other cultural
communities

SYSTEMS

•Health care
•Mental health
•Addiction services
•Criminal Justice
•Child welfare
•Education
•Child care & learning
•Housing assistance
•Social services
•Employment

LIFE/DEVELOPMENTAL STAGES

•Prenatal
•Infancy (0-1)
•Early childhood (2-4)
•Early school age childhood (5-8)
•Middle school age childhood (9-12)
•Adolescence (13-18)
•Adulthood (19+)

APPROACHES

SPECIFIC ANALYSES

Severity of the disability
The severity of the disability (defined by degree
of cognitive delay, behavioural problems,
comorbidities, and organ anomalies) needs to be
taken into consideration. For example, in the

Stade et al.7 cost analysis, the severity of the
disability was significant and a direct predictor of
costs. Annual costs per individual with FASD,
which included direct costs (medical, education,
social services), indirect costs (productivity
losses), and out-of-pocket costs increased with the
severity of illness: the costs doubled for children
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who had a severe disability compared to those
children who were mildly affected.

However, this direct relationship between
disability and cost may not be the same for all cost
drivers. For example, direct health care cost will
definitely be greater for those who have more
disabilities and impairments (mentally and
physically), while the direct cost of law
enforcement may be greater for those who do not
have significant cognitive delay.

Gender-based analysis
Some studies suggest a gender-specific effect of
fetal alcohol exposure on childhood mental health
outcomes27-32, but others have noted no gender
differences.33,34 A gender-based analysis would
allow an assessment of the differential economic
impact that FASD has on males compared to
females, however gender differentiated cost data
may be difficult to obtain.

Diversity of Aboriginal communities
The economic impact model should reflect the
diversity of Aboriginal communities, not just the
diversity between non-Aboriginals and
Aboriginals, but also within the Aboriginal
population. Aboriginal peoples in Canada
comprise the First Nations, Inuit and Métis.

Other cultural communities
Any economic impact model should be culturally
appropriate and consider the cultural nature of the
country/setting in which it is carried out in. For
example, the multicultural nature of Canada has
resulted from the immigration of people from all
over the world, with this immigration comes
variations in levels of education, social norms,
and beliefs. These variations can have an impact
on any or all cost domains.

FIG. 2 Costs to be included in calculating the economic cost impact associated with FASD

Direct Law
Enforcement Costs

Other Direct CostsDirect Health Care
Costs

Children in care

Special education

Parent/caregivers skills
programs

Home support services

Residential care facilities

Long-term care

Respite care

Supportive housing

Crisis intervention

Administrative costs for
transfer payments

Acute care hospitalizations &
hospital days

Psychiatric hospitalizations &
hospital days

Specialized treatment

(mental health & addiction;
inpatient & outpatient)

Ambulatory care

(ER visits, day/night care visits &
specialty/private clinic visits)

Family physician visits

Prescription drugs

Speech & language interventions

Social assistance for
children with disabilities

Job skills training

Transition into adulthood &
independent living

Training of employers to
adapt and accommodate

FASD-affected staff

Prevention & research

Cost of developing and
improving screening tools

Cost of diagnosis

Police

Courts

Corrections (including probation)

DIRECT COSTS

Long-term
disability

Impact of FASD
on affected individuals

INDIRECT COSTS: Productivity Losses
of parents/caregivers & affected individuals

INTANGIBLE COSTS

Premature
mortality

Impact of FASD
on caregivers
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Life/developmental stages
FASD-affected individuals require assistance
throughout their lives. Services required,
eligibility criteria, and developmental progression,
are a few examples of why the costs of FASD at
different ages are likely to vary, and in turn why
each life stage must be analyzed separately.

Ethical issues
The major ethical consideration of this type of
research endeavor involves confidentiality and
privacy issues with regard to data collection.
Personal information/identifiers may be associated
with certain data, and confidentiality and privacy
must be ensured and maintained throughout the
investigation. Another ethical consideration is to
ensure respect for vulnerable persons.
Additionally, respect for the culture and traditions
of Aboriginal peoples and other cultural
communities must be maintained while seeking
data for these specific populations. Lastly, due to
the sensitive nature of the topic, minimizing any
potential harm (i.e., emotional harm, guilt of the
mother, potential stigmatization of the child) is
another ethical principle to be considered. For a
comprehensive list of the recommended cost
drivers to be included in an estimation of the total
cost impact of FASD, please refer to Figure 2.

Please note that the major principle
underlying the decision regarding which costs to
include is the robustness of the estimate, which is
in turn dependent on the availability of data. All
cost components and possible sources of costs
listed in Figure 2 are thoroughly described in the
full report, which is available from the authors.

Piloting the model: Preliminary FASD cost
estimates for Canada
Below is a discussion describing a few of the
main cost drivers.

Direct cost of health care
FAS is individually coded in the International
Classification of Diseases (ICD) Version 9,
Clinical Modification (CM) and Version 1035,
which can be used to obtain health care data: ICD-
9-CM: Alcohol affecting foetus via placenta or
breast milk 760.71; and ICD-10: Fetal alcohol
syndrome (dysmorphic) Q86.0.

The majority of the data for Canada, for
example, the number of acute inpatient

hospitalizations and hospital days, the number of
psychiatric care hospitalizations and hospital days,
the number of emergency department visits and
hours of care, and the number of day surgery
visits and hours of care, as well as the average
cost per day and per hospitalization, can be
obtained from the Canadian Institute for Health
Information (CIHI) on both a national and
provincial/territorial level.

Estimation of direct health care cost
associated with FASD is a very challenging task
because, as it was described earlier, FASD is an
umbrella term, not a medical diagnosis, and does
not have any specific ICD code(s). However,
FASD is associated with many disabilities due to
the central nervous system damage and other
systems caused by the prenatal alcohol exposure.

In order to calculate health care burden and
its costs associated with FASD, first of all, it is
necessary to know how many diseases are
associated with FASD. Therefore, we reviewed
epidemiological and medical literature and
developed a list of more than 200 disease
conditions associated to FASD, coded according
to the ICD-10 (Popova et al., unpublished; a full
list of diseases associated with FASD is available
from the authors of this paper). Moreover, from
these available studies, we reviewed the
proportions of affected persons with FAS and
FASD having each particular disease condition.
Based on these data, it would be possible to
estimate attributable fractions for each disease
condition (ongoing research).

As a preliminary calculation, we estimated
the cost of FAS-attributable acute care
hospitalizations due to FAS in Canada, in 2002.
The data on hospital diagnoses and length-of-stay
in Canada for the year 2002 for acute care
hospitals were obtained directly from CIHI on a
national and provincial level for the 2nd Canadian
Cost Study on Substance Abuse.36-38 The data on
the following ICD-9-CM and ICD-10 codes were
extracted: 760.71 and Q86.0, respectfully.

There were 838 FAS-attributable acute care
hospitalizations and 4,484 acute care hospital
days, which accounted for 0.4% of the total
alcohol-attributable acute care hospitalizations
and hospital days in Canada, 2002 (Table 1 and
2). The mean age at diagnosis was 15 for males
and 18 for females. To obtain the cost associated
with acute care hospitalizations due to FAS, the
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daily average cost per capita in an acute care
hospital (obtained directly from CIHI) was
applied to the total number of acute care hospital
days due to FAS in provinces and territories of
Canada. This resulted in almost $2.9 million in
2002 and almost $3.4 million in 2011 (adjusted
for inflation) in Canada (Table 2).

Direct cost of law enforcement
The casual connection between FASD and
involvement with the juvenile/criminal justice
system has not yet been rigorously studied.
However, the reported high prevalence of persons
with FASD in the justice system supports the link
between FASD and criminality.39-42 Still, law
enforcement is a cost component that has been
neglected in FAS/FASD cost estimates to date.4,43
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TABLE 1 Number of acute care hospital diagnoses due to morbidity attributable to FAS by gender and age in provinces and territories of
Canada, 2002

Data are obtained from the Canadian Institute for Health Information (CIHI).
Please note that CIHI suppresses cells for disease categories with fewer than five cases for either diagnoses/hospitalizations or hospital days in order to protect the
confidentiality of the data. However, a midpoint of 2.5 was imputed on those cells, thereby producing numbers with decimals. As a result, there may be rounding errors after
collapsing numbers. For each category with no diagnosis/hospitalization, a 0 was reported.

Number of hospital diagnosesMean age

at diagnosis
0-14 yrs 15-29 yrs 30-44 yrs 45-59 yrs 60-69 yrs 70-79 yrs 80+ yrs TOTAL OVERALL

CONDITION

M F M F M F M F M F M F M F M F M F

British Columbia 52 37 33 33 5 9 2 2 0 0 0 0 0 0 92 81 173

Alberta 73 51 45 46 7 13 2 3 0 0 0 0 0 0 127 113 240

Saskatchewan 21 15 13 14 2 4 1 1 0 0 0 0 0 0 38 33 71

Manitoba 9 6 6 6 1 2 0 0 0 0 0 0 0 0 16 14 30

Ontario 25 18 16 16 2 5 1 1 0 0 0 0 0 0 44 39 83

Quebec 59 41 37 37 6 11 2 3 0 0 0 0 0 0 103 91 194

New Brunswick 6 4 4 4 1 1 0 0 0 0 0 0 0 0 10 9 20

Nova Scotia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Prince Edward Island 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 3

Newfoundland 3 2 2 2 0 0 0 0 0 0 0 0 0 0 5 4 9

Yukon 2 1 1 1 0 0 0 0 0 0 0 0 0 0 4 3 7

Northwest Territories 2 2 2 2 0 0 0 0 0 0 0 0 0 0 4 4 8

Nunavut 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

CANADA 15.1 18.0 254 178 159 159 25 45 7 11 0 0 0 0 0 0 445 394 838
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TABLE 2 Number of acute care hospital days and its cost due to morbidity attributable to FAS by gender and age in provinces and territories of
Canada, 2002

Number of hospital days

0-14 yrs 15-29 yrs 30-44 yrs 45-59 yrs 60-69 yrs 70-79 yrs 80+ yrs TOTAL
OVER-

ALL
CONDITION

M F M F M F M F M F M F M F M F

Average
cost per

day
(2008)*

Cost
2002**

Cost
2011**

British Columbia 350 247 204 172 24 36 9 11 0 0 0 0 0 0 586 467 1,053 $740.54 $779,789 $826,266

Alberta 394 278 230 194 27 41 10 13 0 0 0 0 0 0 660 526 1,186 $759.65 $901,006 $954,708

Saskatchewan 111 78 65 55 8 11 3 4 0 0 0 0 0 0 186 148 334 $725.73 $242,452 $256,903

Manitoba 58 41 34 28 4 6 1 2 0 0 0 0 0 0 97 77 174 $564.67 $98,333 $104,194

Ontario 110 78 64 54 8 11 3 4 0 0 0 0 0 0 185 147 332 $674.73 $223,848 $237,190

Quebec 374 264 218 184 26 39 9 12 0 0 0 0 0 0 627 499 1,126 $684.49† $770,552 $816,478

New Brunswick 38 27 22 19 3 4 1 1 0 0 0 0 0 0 63 50 113 $607.33 $68,912 $73,020

Nova Scotia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 $657.59 $0 $0

Prince Edward Island 2 1 1 1 0 0 0 0 0 0 0 0 0 0 3 3 6 $569.53 $3,269 $3,464

Newfoundland 24 17 14 12 2 2 1 1 0 0 0 0 0 0 40 31 71 $675.51 $47,975 $50,834

Yukon 6 5 4 3 0 1 0 0 0 0 0 0 0 0 11 9 20 $647.99 $12,636 $13,389

Northwest Territories 22 15 13 11 1 2 1 1 0 0 0 0 0 0 36 29 65 $836.92 $54,400 $57,642

Nunavut 1 1 1 1 0 0 0 0 0 0 0 0 0 0 2 2 4 $684.49† $2,847 $3,017

CANADA 1,490 1,052 868 733 102 154 37 48 0 0 0 0 0 0 2,497 1,987 4,484 $684.49 $3,206,018 $3,397,105

*Source: Data are obtained directly from the Canadian Institute for Health Information (CIHI). Estimated average cost per day is for the most recently available year of 2008
**Inflation adjusted: the estimated cost was converted to November 2002 and November 2011 currency values respectively using the inflation calculator of Bank of Canada
(http://www.bankofcanada.ca/en/rates/inflation_calc.html).
†Data were not available. The average cost per day for Canada was used as a substitute. Data on the number of hospital days due to morbidity attributable to FAS were obtained directly
from CIHI.
Please note that CIHI suppresses cells for disease categories with fewer than five cases for either diagnoses/hospitalizations or hospital days in order to protect the confidentiality of the
data. However, a midpoint of 2.5 was imputed on those cells, thereby producing numbers with decimals. As a result, there may be rounding errors after collapsing numbers. For each
category with no diagnosis/hospitalization, a 0 was reported.
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Statistics Canada does not have any FASD-
specific cost data. A further challenge is that there
are no widely used or standardized screening and
diagnostic tools to identify the number of FASD-
affected persons within the justice system, along
with the added difficulty of assessing adults with
possible fetal alcohol exposure.44,45 However, a
number of novel quick and easy to administer
screening processes that would be appropriate in
the criminal population have been developed and
validated, including the FASD checklist 46 and the
Asante Centre for Fetal Alcohol Syndrome
Probation Officer Screening & Referral Form.47

Our recent systematic literature review
confirmed that very little empirical evidence is
available on the prevalence of FASD in the
criminal justice system.48 The few studies that
have identified incarcerated offenders with FAS/D
estimate that the number of undiagnosed persons
in correctional facilities is very high. Using a few
studies yielding available epidemiological data on
the prevalence of incarceration in youths with
FASD and data on the prevalence of incarceration
in youths without FASD in the general population
in Canada49, we estimated that youths with FASD
are nineteen times more likely to be in prison than
youths without FASD, on any given day in a
specific year.48

Using the estimated number of youths and
adults with FAS in the correctional system in
Canada49 and the annual cost of incarceration
from the Canadian Centre for Justice Statistics

*50

we estimated that the cost of corrections among
youths with FAS is ranging from more than $1.1
million to $2.2 million per one year.

The cost of corrections among adults with
FAS is ranging from more than $21.8 million to
$43.4 million per one year. The total cost of
corrections for both youth and adults with FAS is
ranging from more than $22.9 million to about
$45.7 million per one year (the calculations are
provided in the full report, which is available from
the authors).

It is worth noting that in addition to the
current law enforcement costs, there are sources

* The Canadian Centre for Justice Statistics50 reports, on average, in
2008/2009, it cost $323 a day (or about $117,700 a year) to house a
federal inmate. In the provincial and territorial system, the average
cost was $162 a day (or about $59,100 a year). Federal costs are
higher than provincial and territorial costs because of higher levels
of security, as well as longer-term specialized programming.

of possible future costs as well. These potential
future costs include, but are not limited to:
screening, diagnosis, correctional programs,
FASD-specific probation programs, training for
legal professionals and correctional officers and
detailed medical-legal charts (for prosecutors and
judges).

Direct cost of children in care
Fuchs et al.51 are the first have estimated the cost
of children with FASD in foster care in Canada
(specifically, Manitoba in 2006; no such estimates
exist in any other countries). Three categories of
costs were examined for a random sample of 400
children: basic maintenance ($3,124,600,
annually), special rate/special needs ($6,074,974,
annually) and exceptional circumstances
($230,752, annually), for a total of $9,504,094
($23,760 per child per year, or $65 per day per
child).

The costs also varied by age group: the
youngest children were on average $18,008 ($49
per day) per child per year, and had a total cost of
$360,165, annually; the 6 to 10 year old age group
had a yearly average of $20,633 ($57 per day) per
child with a total of $2,496,616; children aged 11
to 15 had an average cost per child of $26,021
($71 per day), and total cost of $4,865,910; and
children 16+ had an average at $24,742 ($68 per
day) per child with a total cost of $1,781,404.
Thus, the age group with the highest total costs
was ages 11 to 15, followed by the 6 to 10 age
group, with the age group below 6 years of age
having the lowest total costs.

DISCUSSION

FASD is a public health priority in Canada, and
has significant potential for prevention, both of
future births of infants prenatally exposed to
alcohol and of the life-long disabilities associated
with FASD. An economic impact estimate is
crucial in order to illustrate to policy developers
and decision-makers the extent of the problem.
Once policy-makers can clearly see the impact of
burden and cost that FASD has in Canada,
prevention initiatives are likely to soon follow.

From our preliminary estimates, which were
provided above, of the annual cost of only three
components of the major cost drivers, such as the
cost of acute care hospitalizations due to FAS,
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which accounted for almost $3.4 million, the
corrections cost of people with FAS (mid-point
$34 million), and cost of children with FASD in
foster care in only one province (i.e., Manitoba;
$9.5 million51), we can anticipate that the annual
cost of FASD is quite substantial in Canada as a
whole.

There are many challenges associated with
the development of such an economic model.
First, FASD prevalence and incidence data is
lacking, not only for the general population of
Canada, but also for specific service sectors of
interest (i.e., the number of individuals with
FASD utilizing specific services). Thus, there is a
need for accurate prevalence/incidence rates,
which would facilitate accurate cost estimates.52

In addition, economic estimates of FASD are
also dependent on the definitions and criteria used
for diagnosing FASD. It is likely that the same
criteria have not been used by each clinician and
within each sector of service. This may result in
an error in the estimation of the number of FASD-
affected individuals serviced within each sector.
Even though this is unavoidable, it must be
recognized.

Furthermore, the lack of empirical methods
for collecting cost and utilization data needs to be
overcome. Since FASD impacts multiple spheres
or systems, calculating the economic impact
requires collaboration across many sectors and
jurisdictions. The issue of comparability needs to
be kept in mind when a final aggregation of the
data extracted from the various systems is
conducted. Therefore, defining the costs
beforehand is crucial in avoiding double counting
of costs in the model. It is also important to
consider the lack of data availability for the many
components and the robustness of the calculations
of costs. Further, the model should consider the
costs at the different life stages of an individual.

The next challenge is at the individual level,
costs will vary by the severity of the disability, the
age of the individual, and the services sought and
utilized (whether because of cultural
beliefs/standards, financial differences, or personal
reasons), as well as eligibility differences. Thus,
these variations must be taken into account.
Moreover, it is important to consider the intangible
affects of FASD, such as emotional stress, pain and
suffering, not only on the affected individual, but
also on their family/caregivers. These vague costs

represent a significant burden, but are extremely
difficult to quantify.

The costs associated with FASD are, in
theory, largely avoidable and can be saved by
effective social policies and intervention programs.
However, it must be noted that the cost study,
based on this model, will not estimate potential
savings, since the model includes both avoidable
and unavoidable costs. Also, this study should not
be confused with cost-benefit or cost-effectiveness
analysis.

On a final note, it is important to highlight
that this model provides a theoretical and
methodological framework, rather than a rigorous
methodology to be applied in all situations. It is
recognized that there will not be sufficient data in
Canada and many other countries to implement all
of the recommendations of this model, and as
such, the implementation of this model will yield
results that are reflective of data availability,
which will differ depending on the context in
which it is applied. Thus, the scope and accuracy
of cost figures obtained from the utilization of this
model are contingent on the data and research
available to satisfy the model. As data becomes
available, the model has the potential to be
expanded and, some of the current assumptions
used in this model may change or be omitted, if
necessary.

It is a hoped that the development of a
methodology designed to estimate the economic
impact of FASD is appropriate not only for use in
Canada, but also has the potential to be used for
other countries. Once Canada, and other countries
develop reasonable estimates of the costs
associated with FASD it will be possible to move
to cost-effectiveness analyses, and eventually to
cost-benefit analyses of FASD policies and
programs.

Funding/ Acknowledgements
This work was supported by the Public Health
Agency of Canada [contract # 6D016-
081841/001/SS]. In addition, support to CAMH
for salary of scientists and infrastructure has been
provided by the Ontario Ministry of Health and
Long-Term Care. The views expressed in this
paper do not necessarily reflect those of the Public
Health Agency of Canada or of the Ministry of
Health and Long-Term Care.



A model for estimating the economic impact of fetal alcohol spectrum disorder

J Popul Ther Clin Pharmacol Vol 19(1):e51-e65; February 25, 2012
© 2012 Canadian Society of Pharmacology and Therapeutics. All rights reserved.

e63

Acknowledgements
The authors would also thank Anna Sarnocinska-
Hart for her helpful comments on indirect cost
methods.

Conflict of Interest
None declared.

Corresponding Author:
lana_popova@camh.net

REFERENCES

1. Abel EL, Sokol RJ. Incidence of fetal alcohol
syndrome and economic impact of FAS-
related anomalies. Drug Alcohol Depend
1987;19:51-70.

2. Harwood H. Updating estimates of the
economic costs of alcohol abuse in the United
States: Estimates, update methods, and data.
Report prepared by the Lewin Group for the
National Institute on Alcohol Abuse and
Alcoholism. Based on estimates, analyses, and
data reported in H. Harwood, D. Fountain and
G. 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: National
Institutes of Health, 2000.

3. Legge C, Roberts G, Butler M. Situational
analysis. Fetal alcohol syndrome/fetal alcohol
effects and the effects of other substance use
during pregnancy. Ottawa, Canada: Health
Canada, 2001.

4. Lupton C, Burd L, Harwood R. Cost of fetal
alcohol spectrum disorders. Am J Med Genet
C Semin Med Genet 2004;127C:42-50.

5. Public Health Agency of Canada (PHAC).
Fetal alcohol spectrum disorder (FASD): A
framework for action. Ottawa, Canada:
PHAC, 2003.

6. Public Health Agency of Canada (PHAC).
Alcohol use and pregnancy: an important
Canadian public health and social issue.
Ottawa, Canada: PHAC, 2005.

7. Stade B, Ali A, Bennett D, et al. The burden
of prenatal exposure to alcohol: revised
measurement of cost, 2007. Can J Clin
Pharmacol 2009;16:e91-e102.

8. Popova S, Stade B, Bekmuradov D, Lange S,
Rehm J. What do we know about the
economic impact of fetal alcohol spectrum
disorder? A systematic literature review.
Alcohol and Alcoholism 2011;46:490-97.

9. Stade B, Ungar W, Stevens B, et al. The
burden of prenatal exposure to alcohol:
measurement of cost. J FAS Int 2006;4:1–14.

10. Thanh N, Jonsson E. Costs of fetal alcohol
spectrum disorder in Alberta, Canada. Can J
Clin Pharmacol 2009;16:e80–e90.

11. Abel EL, Sokol RJ. 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, 1991.

12. Abel EL, Sokol RJ. A revised conservative
estimate of the incidence of FAS and its
economic impact. Alcohol Clin Exp Res
1991;15:514–24.

13. Harwood H. Economic costs of fetal alcohol
syndrome [Power Point Presentation].
Prepared for the Lewin Group. Bethesda, MD:
National Institute on Alcohol Abuse and
Alcoholism, 2003. Available from
http://www.fasdcenter.samhsa.gov/documents
/Rick HarwoodPresentation.pdf.

14. Harwood H, Fountain D, Livermore G. The
economic costs of alcohol and drug abuse in
the United States, 1992. Rockville, MD:
National Institute on Drug Abuse and National
Institute on Alcohol Abuse and Alcoholism,
1998.

15. Harwood H, Napolitano DM, Kristiansen PL,
Collins JJ. Economic costs to society of
alcohol and drug abuse and mental illness:
1980 (NCJ 117820). Alcohol, Drug Abuse
and Mental Health Administration, Rockville,
MD, 1984.

16. Harwood H, Napolitano DM. Economic
implications of the fetal alcohol syndrome.
Alcohol Health Res World 1985;10:38–43.

17. Rice DP. The economic cost of alcohol abuse
and alcohol dependence: 1990. Alcohol
Health Res World 1993;17:10–11.

18. Rice D, Kelman S, Miller L. The Economic
Costs of Alcohol and Drug Abuse and Mental
Illness. 1985. DHHS Publication No (ADM)
90–1694. Rockville, MD: U.S. Department of
Health and Human Services, 1990.

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

20. Weeks M. Economic Impact of Fetal Alcohol
Syndrome, IR 89–100015. Memorandum to

mailto:lana_popova@camh.net
http://www.fasdcenter.samhsa.gov/documents/Rick%20HarwoodPresentation.pdf
http://www.fasdcenter.samhsa.gov/documents/Rick%20HarwoodPresentation.pdf


A model for estimating the economic impact of fetal alcohol spectrum disorder

J Popul Ther Clin Pharmacol Vol 19(1):e51-e65; February 25, 2012
© 2012 Canadian Society of Pharmacology and Therapeutics. All rights reserved.

e64

Senator John Binkeley, February 17. Juneau,
Alaska: Senate Advisory Council, Alaska
State Legislature, 1989.

21. Public Health Agency of Canada (PHAC).
National Roundtable on the development of a
Canadian model for calculating the economic
impact of FASD. A discussion paper. Ottawa,
ON: PHAC, 2008. Available from
http://www.phac-aspc.gc.ca/hp-ps/dca-
dea/prog-ini/fasd-etcaf/publications/pdf/ei-
me07-eng.pdf.

22. Single E, Collins D, Easton B, et al.
International guidelines for estimating the
costs of substance abuse, 2nd edition. WHO,
Geneva, Switzerland, 2003.

23. Collins DJ, Lapsley HM. Counting the cost:
estimates of the social costs of drug abuse in
Australia 1998-99. National Drug Strategy
Monograph Series no. 49. Canberra,
Australia, Commonwealth Dept of Health and
Ageing, 2002.

24. Markandya A, Pearce D. The social costs of
tobacco smoking. British Journal of Addiction
1989;84:1139-50.

25. Koopmanschap MA, Rutten FF. A practical
guide for calculating indirect costs of disease.
Pharmacoeconomics 1996;10:460-6.

26. Canadian Coordinating Office For Health
Technology Assessment Guidelines For The
Economic Evaluation Of Pharmaceuticals:
Canada, 2nd Edition. Ottawa, ON: Canadian
Coordinating Office For Health Technology
Assessment, 1997.

27. Burd L, Klug MG, Martsolf JT, Kerbeshian J.
Fetal alcohol syndrome: neuropsychiatric
phenomics. Neurotoxicol Teratol
2003;25:697-705.

28. Clarren S, Astley S. Development of the FAS
Diagnostic and Prevention Network in
Washington State. In: Streissguth A.P. &
Kanter J.(eds.), The Challenge of Fetal
Alcohol Syndrome. (pp. 40-51). University
Washington Press, Seattle, WA, 1997.

29. May PA, Brooke L, Gossage JP, et al.
Epidemiology of fetal alcohol syndrome in a
South African community in the Western
Cape province. Am J Public Health
2000;90:1905-12.

30. Rasmussen C, Horne K, Witol A.
Neurobehavioral functioning in children with
fetal alcohol spectrum disorder. Clinical
Neuropsychology 2006;12:452-68.

31. Sayal K, Heron J, Golding J, Emond A.
Prenatal alcohol exposure and gender
differences in childhood mental health

problems: A longitudinal population-based
study. Pediatrics 2007;119:426-34.

32. Sayal K, Heron J, Golding J, et al. Binge
patterns of alcohol consumption during
pregnancy and childhood mental health
outcomes: Longitudinal population-based
study. Pediatrics 2009;123:289-96.

33. Autti-Ramo I, Fagerlaud A, Ervalahti N,
Loimu L, Korkman M, Hoyme HE. Fetal
alcohol spectrum disorders in Finland. Am J
Med Genet 2006;140A:137-43.

34. Kvigne VL, Leonardson GR, Neff-Smith M,
Brock E, Borzelleca J, Welty TK.
Characteristics of children who have full or
incomplete fetal alcohol syndrome. J Pediatr
2004;145:635-40.

35. World Health Organization (WHO).
International statistical classification of
diseases and related health problems, tenth
revision (ICD-10). Geneva, 2004.

36. Rehm J, Baliunas D, Brochu S, et al. The
costs of substance abuse in Canada 2002.
ISBN 1-897321-10-4. Ottawa, Canada:
Canadian Centre on Substance Abuse, 2006.

37. Rehm J, Gnam W, Popova S, et al. The social
costs of alcohol, illegal drugs and tobacco in
Canada 2002. J Stud Alcohol Drugs
2007;68:886-95.

38. Taylor B, Rehm J, Patra J, Popova S, Baliunas
D. Alcohol-attributable morbidity and
resulting health care costs in Canada 2002:
recommendations for policy and prevention. J
Stud Alc 2007;68:36-47.

39. Fast DK, Conry J, Loock CA. Identifying fetal
alcohol syndrome among youth in the criminal
justice system. J Dev Behav Pediatr
1999;20:370-2.

40. MacPherson P, Chudley AE. Fetal Alcohol
Spectrum Disorder (FASD): Screening and
estimating incidence in an adult correctional
population. Presented at the 2nd International
Conference on Fetal Alcohol Spectrum
Disorder: Research, Policy, and Practice
Around the World. Victoria, British
Columbia, March 7-10, 2007.

41. Murphy A, Chittenden M, The McGeary
Centre Society. Time out II: A profile of BC
youth in custody. The McCreary Centre
Society, Vancouver, BC, 2005.

42. Streissguth AP, Kanter J. The challenges of
Fetal Alcohol Syndrome: Overcoming
secondary disabilities. Seattle, WA:
University of Washington Press, 1997.

43. Fast DK, Conry J. Fetal alcohol spectrum
disorders and the criminal justice system. Dev
Disabil Res Rev 2009;15:250-7.



A model for estimating the economic impact of fetal alcohol spectrum disorder

J Popul Ther Clin Pharmacol Vol 19(1):e51-e65; February 25, 2012
© 2012 Canadian Society of Pharmacology and Therapeutics. All rights reserved.

e65

44. Boland FJ, Grant BA. The challenge of Fetal
Alcohol Syndrome in adult offender
population. Forum on Corrections Research
2002;14:61-4.

45. Fast DK, Conry J. The challenge of fetal
alcohol syndrome in the criminal legal system.
Addict Biol 2004;9:161-8.

46. Burd L, Klug MG, Li Q, Kerbeshian J,
Martsolf JT. Diagnosis of fetal alcohol
spectrum disorders: a validity study of the
fetal alcohol syndrome checklist. Alcohol
2010;44:605-14.

47. The Asante Centre for Fetal Alcohol
Syndrome. The Asante Centre for Fetal
Alcohol Syndrome. Youth Probation Officers'
Guide to FASD Screening and Referral, 2010.
Available from
http://www.asantecentre.org/_Library/docs/Yo
uth_Probation_Officers_Guide_to_FASD_Scr
eening_and_Referral_Printer-
Friendly_Format_.pdf.

48. Popova S, Lange S, Mihic A, Bekmuradov D,
Rehm J. Fetal alcohol spectrum disorder
prevalence estimates in correctional systems:
A systematic literature review. Can J Public
Health 2011;102:336-40.

49. Statistics Canada. The Daily Statistics
Canada. Adult and youth correctional
services: Key indicators, 2008/2009
(correction). Catalogue 11-001-XIE (Français
11-001-XIF) ISSN 1205-9137. Ottawa, ON:
Statistics Canada, 2009.

50. Canadian Centre for Justice Statistics. Adult
correctional services in Canada, 2008/2009,
Vol. 30, no. 3 (85-002-X). Ottawa, ON:
Statistics Canada, Canadian Centre for Justice
Statistics, 2009.

51. Fuchs D, Burnside L, Marchenski S, Mudry
A, De Riviere L. Economic impact of children
in care with FASD, phase 1: Cost of children
in care with FASD in Manitoba. Ottawa, ON:
Centre of Excellence for Child Welfare, 2008.

52. Popova S, Stade B, Johnston M, et al.
Evaluating the cost of fetal alcohol spectrum
disorder. J Stud Alcohol Drugs 2011;72:163-
64.

http://www.asantecentre.org/_Library/docs/Youth_Probation_Officers_Guide_to_FASD_Screening_and_Referral_Printer-Friendly_Format_.pdf
http://www.asantecentre.org/_Library/docs/Youth_Probation_Officers_Guide_to_FASD_Screening_and_Referral_Printer-Friendly_Format_.pdf
http://www.asantecentre.org/_Library/docs/Youth_Probation_Officers_Guide_to_FASD_Screening_and_Referral_Printer-Friendly_Format_.pdf
http://www.asantecentre.org/_Library/docs/Youth_Probation_Officers_Guide_to_FASD_Screening_and_Referral_Printer-Friendly_Format_.pdf

