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ABSTRACT

Background
Individuals with Fetal Alcohol Spectrum Disorder (FASD) have increased mortality as compared to the
general population.

Objectives
To estimate the productivity losses due to premature mortality of individuals with FASD in Canada in
2011.

Methods

A demographic approach with a counterfactual scenario in which nobody in Canada is born with FASD was
used. Population estimates were calculated using data on the labour force, unemployment rate, and average
weekly wage obtained from Statistics Canada. The number of FASD-related deaths, coded in the
International Classification of Diseases, version 10, was estimated based on data from Statistics Canada and
pooled prevalence estimates of the major disease conditions associated with FASD were obtained from a
meta-analysis. The estimates of FASD-related mortality rates served as a basis for the length of working life
span estimation. Once the number of working years lost to premature deaths was derived, productivity losses
were computed.

Results

It was estimated that in total 327 individuals with FASD aged 20 to 69 (almost twice as many men as
women) died in Canada in 2011. As a result, there were 2,877 years of potential employment lost, which
translated to a loss ranging from $88 million to $126 million. This amount represents the increase in
national income, had there been no premature mortality from FASD and the workers with FASD had been
typical members of the labour force (without compromised productivity due to FASD).

Conclusions
The estimates of productivity losses further reinforce the value of FASD prevention as a primary strategy.

Key Words: Fetal Alcohol Spectrum Disorder; productivity losses; mortality; demographic approach;
Canada

Maternal alcohol consumption during pregnancy organs of the fetus that subsequently lead to a
is an established cause of Fetal Alcohol Spectrum number of adverse health consequences. These are
Disorder (FASD), a group of disorders where highly variable disorders with age and
alcohol exposure causes congenital damage to the development dependent changes in phenotype.*?
central nervous system and other systems and However, FASD is considered as a “hidden”
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disability and it is quite difficult to diagnose. It
was roughly estimated that FASD occurs in about
1% of live births in the general population, which
is higher than the prevalence of autism or Down
syndrome in North America.> However, a more
recent study suggests that the prevalence of FASD
among school children may be as high as 2-5% in
the US and some Western European countries.

Also, high risk populations with higher
drinking rates have increased likelihoods of
alcohol-exposed pregnancies.*®

FASD is associated with a vast number
and wide range of health and behavioural
problems with increased premature mortality
(shorter life expectancy and higher mortality rates)
as compared to the general population.”*® In a
recent review of mortality in individuals with
FASD, the two leading causes of death were
malformations of the central nervous system and
congenital cardiac abnormalities. The three other
leading causes of death were sepsis, kidney
malformations and cancer.® This study also
revealed that over half of the reported deaths (54%)
occurred in the first year of life.

In addition, because of difficulties “fitting
into” mainstream life, the attempted suicide rate is
much higher among persons with FASD (22%) as
compared to the rate of the general US adult
population (3%), and among persons with
intellectual disabilities (8%).” Thus, it is expected
that FASD is a substantial burden to society in
production terms due to the disabilities and
premature mortality of members in the labour force
affected by this disorder.

FASD is a public health priority in Canada,
and has significant potential for prevention, both for
future births of infants prenatally exposed to
alcohol and for the lifelong disabilities associated
with FASD. The purpose of this study was to
estimate the productivity losses of individuals with
FASD due to their premature mortality as one
dimension of the total cost of FASD on Canadian
society.

METHODS
This method compares the current actual situation

in Canada to a counterfactual scenario in which
nobody is born with FASD. It uses the

demographic method®, and focuses only on the
impact of market production (the productivity loss)
from the premature mortality of individuals with
FASD.

The choice of the counterfactual avoids
some of the issues which bedevil the estimation of
social costs such as how to deal with inflation,
economic change and time discounting. It produces
a spot estimate for a particular year (2011) as the
result of effects back through time instead of the
outcome through time (possibly discounted to a
single aggregate) of the effects in a particular year.
A consequence of this particular counterfactual is
that the total will vary through time as a result of
economic and population change, and it takes into
consideration the business cycle (unemployment)
and price changes (inflation). However in the
medium term these will not change the order of
magnitude.

The number of FASD-related deaths coded
in the International Classification of Diseases,
version 10 were estimated based on *“Causes of
Death” tables from Statistics Canada'’ and pooled
prevalence estimates of the major disease
conditions associated with FASD obtained from the
meta-analysis conducted by Popova and
colleagues.” A list of these disease conditions with
the pooled prevalence estimates is available from
the authors.

Estimated number of deaths by age group
with FASD in Canada in 2011 was used to project
past deaths in previous years for individuals with
FASD and hence the total number who would have
been alive in 2011 had they not had FASD.The
2011 FASD-related working life years lost estimate
was used to calculate productivity losses for
2011.The value of that loss was estimated
according to our earlier estimates of productivity
due to disability."

Canadian data on the labour force,
unemployment rate and average weekly wage were
obtained from Statistics Canada for the most recent
available year (i.e., 2011).22* All cost figures are
presented in Canadian dollars.
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RESULTS

Estimated Number of Deaths and Years of
Potential Employment Lost of Individuals with
FASD

There were an estimated 280 deaths of individuals
with FASD among the population aged 20 to 69,
and 327 of individuals with FASD aged 0 to 69
(almost twice as many men as women die from
FASD-related conditions) in Canada in 2011 (Table
1).

Table 2 presents the years of potential
employment lost for individuals with FASD as a
result of premature mortality. We totalled up the
number of years from the premature death to
retirement age (62 years, the median age for
retirement®’) to obtain an estimate of 5,739 years
of potential life lost as a result of the premature
mortality  of  individuals  with  FASD.

These 5,739 years of potential life lost are
spread out over the 62 years following 2011, a loss
of 92.6 years from the cohort in an average year.
However, each of the 61 previous years (before
2011) had some premature mortality that would
contribute to the loss of potential employment in
2011. Because of population growth, the earlier
cohorts are smaller, so the average 92.6 years loss
of employment for 2011 was scaled back in line
with the smaller population. The total loss of years
of potential employment in 2011 from all the past
cohorts would be 3,774 years (2,276 years for men
and 1,498 years for women).

TABLE 1 Estimated number of deaths of individuals with FASD in Canada in 2011

Age Group Men Women Total
0-19 27 20 47
20-29 17 13 29
30-44 32 23 55
45-59 80 30 110
60-69 54 31 86
0-69 209 118 327

TABLE 2 Estimated years of potential employment lost of individuals with FASD in Canada in 2011

Age Group Men Women Total
0-19 1,246 927 2,173
20-29 619 464 1,083
30-44 784 574 1,358
45-59 795 303 1,098
60-69 17 10 27
0-69 3,461 2,278 5,739
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Potential Years of Actual Employment Lost
Men spend on average 84% of the years between
the ages of 15 and 62 in the paid labour force and
women 80%.% Applying these ratios to the years
of potential employment lost, the actual years of
lost time in the labour force amounts to 3,107
years. This leaves 677 years when individuals
were not in paid employment, though they may
have been involved in contributions to the non-
market economy (which are not included in these
calculations). The unemployment rate in Canada
in 2011 was 7.4%.” This gives the years of
potential employment lost from premature
mortality in 2011 as 2,877 (i.e., 3,107 x 92.6%).

The Value of the Productivity Loss
The estimates of productivity loss in worker
number terms can be converted into market value
by multiplying the effective reduction in workers
by their marginal dollar product. The standard
neo-classical assumption is that a worker's
marginal product is the average wage.

The average weekly wage in Canada in
2011 was $840.07, equivalent to $43,804
annually.?* However, it could be argued that the
average worker with FASD comes from a more
socially deprived background with a lower
average wage than a typical member of the labour
force. In order to provide a more conservative
estimate, it was assumed that in the “low” estimate
the actual wages for a person from a background
which generates FASD is 30% lower than average,
or $30,663 annually. The discount was calculated
by noting that the Canadian minimum wage is
about 40% of the average wage, and taking the
midpoint between the two®, so the chosen figure is
halfway between the average and minimum wage.

This gives a range for the productivity
loss from the premature mortality of individuals
with FASD of $88 million to $126 million, for
2011. Thus, the national income of Canada would
have been this much higher had there been no
premature mortality from FASD and the workers
with FASD had been typical members of the
labour force (without compromised productivity
due to FASD). This loss from premature mortality
due to FASD is equivalent to 0.012-0.017% of
wages and salaries paid to all employees in
Canada in 2011.

DISCUSSION

These economic estimates of the monetary burden
associated with premature mortality due to FASD
may help policymakers to determine the allocation
of funds on FASD prevention. As previous
research has noted, failure to include these costs in
decision-making (mostly due to a lack of available
data) leads to an underestimation of societal
costs.”>?® Moreover, combined with other direct
costs” " such estimates provide an important
measure of the total economic burden of FASD on
society.

There are several limitations of this study.
First, the International Guidelines for Estimating
the Costs of Substance Abuse recommended using
relative aetiological fractions in estimates of social
costs."® However, these fractions do not exist for
FASD. Therefore, the aetiological fractions were
proxied by using deaths caused by FASD-related
conditions. Further, the number of deaths of
individuals with FASD was calculated by using
mortality data for one single year (2008). Because
the numbers are small, the numbers of deaths are
likely to be volatile from year to year, and the
standard errors of the resulting estimates large.
The larger labour force would have induced
additional investment, further adding to Canadian
output (Gross Domestic Product; GDP). The
estimates do not include this effect. Thus, the
estimate of the productivity loss from premature
mortality from FASD is a conservative one, but it
is also subject to a wide margin of error.

These economic estimates of productivity
losses associated with premature mortality due to
FASD might be underestimated due to the
following reasons. First, only deaths among
individuals with FASD of productive age were
considered, as all computations were performed
based on a prevalence-based model. Thus, many
FASD-related infant deaths were not included.

The reason for this is that current criteria
for FASD are substantially age dependent. It is
difficult to determine a diagnosis of FASD in
infants and young children?: the criteria appear to
be optimal for children ages 4 to mid-adolescence.
Documentation of brain impairments in infants
and young children is difficult.*** For older
children or adults, the determination of exposure is
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complex since the mothers may not have ongoing
contact with the child or adult. This makes
mortality estimates for FASD almost certainly
underestimates. For example, deaths in the first
weeks of life may occur before FASD can be
diagnosed; they may be attributed to sudden infant
death syndrome or death from birth defects as
examples. In addition the diagnostic criteria for
FASD appear to be rarely used in Child Death
Review teams or by medical examiners.***

In addition, the deaths of individuals with
FASD, whose labour market participation was
close to null (i.e., those over 69), were not
included in this analysis.

Despite these limitations, the results of
this study have confirmed that FASD is a
significant burden to Canadian society. The
productivity losses due to premature mortality are
in addition to the productivity losses due to
disability of individuals with FASD, which were
estimated previously and were between $418
million and $1.23 billion for 2011." The sum of
these productivity losses totals between $506
million and $1.36 billion in 2011, reinforcing our
conclusion that there is likely to be a good return
from measures that reduce the incidence of FASD
births.
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