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ABSTRACT
There is an increasing awareness of the tragic consequences of post-traumatic stress disorder (PTSD) among first responders
in Canada. There is also an increasing awareness of the lack of understanding about the economic and social costs of
PTSD in Canada. This article aims to briefly review the current evidence on the prevalence rates of PTSD, the economic
costs a ssociated with PTSD, and the costs and efficacy of various treatment strategies, to provide a framework for future
research on the economic analysis of PTSD. Estimates suggest that as many as 2.5 million adult Canadians and 70,000
Canadian first responders have suffered from PTSD in their lifetimes. While we could not find any evidence on the
economic cost of PTSD specifically, a recent estimate suggests that mental illness in the Canadian labour force results
in productivity losses of $21 billion each year. Research from Australia suggests that expanded mental health care may
improve the benefits of treatment over traditional care, and more cost-effectively. Given the methodological challenges in
the existing studies and the paucity of evidence on Canada, more Canadian studies on prevalence, on the economic and
social costs of PTSD, and on the costs and effectiveness of various treatment options are encouraged.
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INTRODUCTION
On May 13 2015, Judy Trinh of CBC News published a story
titled, “PTSD a nightmare for many first responders.” In that
story, she wrote that 40 first responders had committed suicide since April 2014, and that “first responders have a greater
risk of developing PTSD than soldiers in combat zones,” as
indicated by Dr Lynette Monteiro, an Ottawa psychologist
(Trinh, 2015). More encouragingly, on June 25 2015, CBC
News ran a story on RCMP constable Ariane Muirhead, who
suffers from PTSD and experienced the stigma and embarrassment, but who accessed the RCMP’s employee assistance
program and is recovering. She is now raising awareness of
the disorder (CBC News, 2015). The purpose of this review
article is to briefly assess the literature on the scale and scope
of PTSD in Canada, and to consider future work to identify
the economic impact of PTSD.

POST-TRAUMATIC STRESS DISORDER
The diagnostic criteria for PTSD include the exposure to a
traumatic event including death, serious injury, or violence,
and the experience of repeated memories or reactions to the
event. Population surveys have indicated that many individuals with anxiety disorders including PTSD do not seek help,
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and many of those who do seek help receive ineffective care.
Research has indicated that non-psychiatric treatments made
up over half of the annual costs for anxiety disorders in the US
(Greenberg, Sisitsky, Kessler et al., 1999; Issakidis & Andrews,
2002; Wang, Demler & Kessler, 2002). And due to the similarity
of symptoms, PTSD sufferers may instead be diagnosed with
other disorders, including depressive disorder, substance use
disorder, and conduct disorder, and may not receive appropriate treatment (Kessler, Sonnega, Bromet et al., 1995; Kessler,
Lane, Shahly et al., 2005; Van Ameringen, Mancini, Paterson
et al., 2008; Yaffe, Vittinghoff, Lindquist et al. 2010). The experience of a traumatic event is a risk factor for the development of
physical health problems including chronic pain, neurological
conditions (e.g., epilepsy), vascular conditions (e.g., cardiac
disease), gastrointestinal diseases (e.g., ulcers), metabolic
or autoimmune diseases (e.g., thyroid disease), and bone or
joint conditions (e.g., arthritis) (Sareen, Cox, Clara et al., 2005:
Table 3; Schnurr & Green 2004). PTSD sufferers face considerable difficulty maintaining family and social relationships,
increased absenteeism, and problems progressing in their
education and careers (Olatunji, Cisler & Tolin, 2007; Sayer,
Carlson & Schnurr, 2011; Schnurr, Lunney, Bovin et al., 2009).
Tragically, the end result of PTSD is sometimes suicide (Afifi,
Enns, Cox et al., 2008; Sareen, Cox, Clara et al., 2005; Sareen,
Cox, Stein et al., 2007; Nock, Hwang, Sampson et al., 2010).
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rates and the size of specific population groups in 2010
(see Table I).
Now, there are several caveats in using these prevalence
estimates, given the limited number of studies, and given
their methodology and intent. The first caveat to note here is
that some surveys rely on a simple self-assessment question
like, “Do you have post-traumatic stress disorder?” (Statistics
Canada, 2013), while others use symptom scale instruments
(Van Ameringen, Mancini, Paterson et al., 2008), or a review
of clinical results (Boulos & Zamorski, 2013). The second
caveat involves the sample representativeness of survey
respondents; while two of the aforementioned studies use
samples considered representative of the population, other
studies make use of convenience samples consisting of a small
number of individuals who agreed to participate in a study
(Regehr, Goldberg & Hughes, 2002; Marchand, Boyer, Martin
et al., 2011). The third caveat is that different studies present
different time periods for which the prevalence of PTSD is
identified; these periods may be for one month, six months,
one year, or “lifetime” (i.e., up until this point in time), for
which rates are presented, and these rates are not directly
comparable; this makes it difficult to assess how many individuals should have received treatment in any given period.
Overall, although there are some useful estimates of PTSD
prevalence rates in Canada, for an accurate understanding
of the impact of PTSD in Canada, representative surveys of
both the general and at-risk populations using acceptable
diagnostic instrument questionnaires to derive one-year
prevalence rates are required in moving forward a research
agenda to estimate the annual costs of PTSD in Canada, and
among first responders.

PTSD Prevalence in Canada

Given the human consequences of PTSD, and its implications
for society, it is important to get a sense of the prevalence of
the disorder among the population, and among high-risk
groups. Results from the most recent Canadian Community
Health Survey of 2012 suggested a one-year prevalence rate
of PTSD of 1.7% among the Canadian population (Statistics
Canada, 2013). In comparison, the one-year prevalence rate for
PTSD among US adults has been estimated at 3.5% (Kessler,
Chui, Demler et al., 2005). Hinton and Lewis-Fernandez
(2011) examined prevalence rate studies conducted in other
regions of the world, and found that the one-year rate in the
US is higher than those in Beijing and Shanghai (0.2%), Japan
(0.4%), Mexico and South Africa (0.6%), and in Europe (0.9%).
These rates are identified in Figure 1.
A series of articles has identified lifetime PTSD prevalence rates for several high-risk groups including military
personnel, police, corrections workers, firefighters, and
paramedics. These rates range from 8% to 32%, as shown
in Figure 2. Given these estimates, and the estimates of
the populations of these at-risk groups, one might provide a rough estimate of the number of individuals who
have experienced PTSD in their lifetime. Table I illustrates
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Sources: Kessler, Chui, Demler et al.(2005); Hinton & Lewis (2011); Statistics Canada (2013).
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There have been many recent developments in the treatment
of PTSD as employers and health care practitioners have
become increasingly aware of the challenges PTSD presents.
Proactive interventions, within the first few hours of the
trauma, are seen to be crucial for the prevention or reduction
of post-traumatic anxiety as they could help victims regain
emotional control, restore interpersonal communication,
and encourage the return to normal life (Zohar, Sonnino &
Juven-Wetzler, 2009). Several immediate and early psychological interventions have been specifically designed for
this purpose, including psychological debriefing, psychoeducative information, and stress management (Agorastos,
Marmar & Otte, 2011). However, the efficacy of single and
multiple-session psychological debriefing, in preventing or
reducing the intensity of PTSD is inconclusive, or may even be
compromised by adverse effects (Agorastos, Marmar & Otte,
2011; Jeannette & Scoboria, 2008; Roberts, Kitchiner, Kenardy
et al., 2009; Rose, Bisson, Churchill et al., 2002).
The majority of mental health interventions, including
exposure-based Cognitive Behaviour Therapy (CBT), cognitive restructuring, and stress inoculation therapy (a form
of CBT), place greater emphasis on cognitive strategies to
help people alter their destructive thoughts and behaviours
resulting from a traumatic event. Internet-based CBTs are
also gaining popularity because they can be administered
remotely while preserving identity and affordability. A
thorough review of the current literature on various mental
disorders by Katzman, Bleau, Blier et al. (2014) provides good
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TABLE I Canadian PTSD prevalence estimates
Group
Adult Population
Military
Police

Officersd

Corrections Professionals

c
d
e

Prevalence Estimates

9.2%

27,259,525

2,507,876

8%

30,513c

2,441

8% – 32%

85,050

6,464 – 27,216

17% – 26%

23,965

4,074 – 6,231

17%

34,390

5,846

Paramedics

26%

26,760

6,958

(12% – 23%)

200,678

25,783 – 46,251

(12% –23%)

100,000e

(12,000–23,000)

Volunteer First Responders
b

2010 Populationb

Firefighters
First Responders
a

“Lifetime” Prevalence Rate Estimatesa

See Figure 2 for sources for prevalence rates.
2011 National Household Survey, Employment by Occupation.
Military population having served in Afghan–related missions from 2001 to 2008.
Except commissioned officers.
Canadian Interoperability Technology Interest Group (CITIG) estimate.

evidence on the efficacy of several CBT approaches for the
management of chronic PTSD. It is worth noting that benefits
of psychological treatments such as cognitive and exposure
therapies are maintained over a long period of time.
Pharmacological interventions, instead, are short-term
treatments of PTSD aiming to improve the debilitating effects
of brain disorder due to traumatic events. Various antidepressants that have good evidence for efficacy as first-line agents
in treating PTSD include selective serotonin reuptake inhibitors (SSRIs) such as paroxetine, and serotonin norepinephrine
reuptake inhibitors (SNRIs) such as venlafaxine XR, but there
is little evidence supporting the use of pharmacological interventions for the prevention of PTSD (Haugen, Evces, Weiss
et al., 2012; Katzman, Bleau, Blier et al., 2014).
In Canada, various occupation/employer-specific mental
health support services use a combination of the aforementioned interventions to educate and build awareness of mental
health issues for employees. The Royal Canadian Mounted
Police (RCMP), for instance, provides various support services
such as peer-to-peer support programming, psychotherapeutic services, periodic health assessments, counselling services
through Health Canada’s Employee Assistance program,
benefits from provincial workers compensation boards,
Operational Stress Injury clinics, Occupational Health and
Safety Services Offices, and Operational Stress Injury Social
Support services to support members’ health, safety, and
fitness for duty (RCMP, 2016). Similarly, Toronto Emergency
Medical Services facilitate a host of psychological support
systems that includes a designated full-time psychologist,
a peer support team, an employee assistance program, and
extended health benefits (Paramedic Chiefs of Canada,
2014). Alberta Emergency Medical Services have a full-time,
critical-incident stress management coordinator and offer a
comprehensive pre-incident to post-incident program (Paramedic Chiefs of Canada, 2014). More recently, the Manitoba
government amended Workers Compensation Board regulations to ensure timely access to compensation and support
services to all eligible workers diagnosed with PTSD, with
the long-term goal of reducing the stigma attached to mental
illness (WCB, 2016).
While a substantial amount of literature examines
the efficacy of various psychological and pharmacological

i nterventions, very few of these studies examine treatment
strategies among first responders. PTSD treatment studies
from Canada are virtually non-existent. The Canadian clinical practice guidelines for the treatment of PTSD utilize global
studies on efficacy and effectiveness (Katzman, Bleau, Blier et
al., 2014). Moreover, the facilitators and barriers in accessing
treatment services among first responders in Canada are also
unknown. Thus, there is a need to evaluate the effectiveness
of various treatment and prevention interventions for PTSD
among first responders in Canada. As many psychological
interventions are not publicly funded, it is crucial to identify
and prioritize effective interventions to ensure timely access
to effective treatment and to contain long-term health care
costs. We therefore encourage the development of clinical
trials in Canada which evaluate the level of impairment of
individuals suffering from PTSD, and which track individuals who are being treated and who are not being treated, to
compare their outcomes at work and in their communities
with those who are not suffering from PTSD.

The Costs of Treating PTSD

To our knowledge, there has been no comprehensive study
of the costs of treating PTSD in Canada. A review article by
Konnopka, Leichsenring, Leibing et al. (2009) identified and
reviewed 20 cost-of-illness studies and 11 cost-effectiveness
studies for treatment of anxiety disorders, which were published between 2000 and 2008. Two of those studies assessed
the cost of treatment for PTSD.
The study by Marciniak, Lage, Dunayevich et al. (2005)
focused on the costs of treating various anxiety disorders,
over a three-year period from 1996 to 1999 in the United States,
while accounting for comorbidities. Their estimates revealed
that the marginal treatment cost of a patient having at least
one anxiety disorder, after controlling for demographic and
other disease states, is US$6,475 over a maximum of three
years during the study period. The corresponding marginal
treatment costs reported for any one isolated anxiety disorder
are also sizable—the estimated cost for PTSD was $3,940, with
a $1,945 cost for depression as a comparative example, during
the three-year study period.
Issakidis, Sanderson, Corry et al (2004) was the only cited
study to examine the cost-effectiveness of existing treatment
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The Economic Costs of PTSD and Illness

While the cost of treating PTSD sufferers is an intuitive starting point to assess the costs of PTSD, it is not the starting point
for economic analyses. From an economics perspective, a cost
analysis of illness measures the costs imposed by a disease to
an untreated ill individual relative to that of a healthy individual. These costs encompass those associated with the loss
in well-being and with lost productivity and foregone earnings. The cost-of-illness approach widely used in the health
literature is, in general, compatible with this framework, but
its main limitation is that it does not disentangle the cost of
treatment from the cost of illness in a number of respects.
The cost-of-illness approach reports both direct and
indirect costs. The direct costs include the accounting costs
of medical expenses on treating an illness (e.g., hospital stay,
physicians’ fees, lab tests, and prescription drugs). From an
economic standpoint, however, these direct costs would be
more appropriate as a cost component of the cost-effectiveness
of treatment which accrues benefits to the patient. This approach monetizes the improvement of a patient’s well-being
relative to the accounting costs incurred in treatment, in
which a key individual characteristic is the responsiveness
to treatment.
The indirect costs in cost-of-illness studies tend to
capture the productivity differential between a treated ill
individual and a healthy individual. The critique from an
economic standpoint is that these indirect costs are underestimates of the indirect cost of the illness since they include
benefits of treatment. This issue is depicted in Figure 3. The
economic cost-benefit analysis of illness would use the productivity differential between an untreated ill individual
and a healthy individual, depicted in the third bar in the
chart, not the differential between a treated ill individual

Productivity	
  Measure

	
  

practices vs. optimal treatment for PTSD. The major focus of
the study was to estimate the reduction of the social burden of
mental disorders if all those who were currently being treated
in Australia were to receive the evidence-based optimal care
treatment as defined by professional consensus and the clinical trial literature. For the most part, evidence-based optimal
care involved a shift from an over-reliance on the general
health sector and consultations with general practitioners,
toward an increased use of mental health services, and more
specifically for PTSD, toward an increase in the use of CBT.
For the estimated 129,211 Australians who received treatment with PTSD as the principal complaint over the 1997/98
period, total treatment costs amounted to AU$158 million,
or AU$1,224 per case that year. The effectiveness of the treatment was estimated to be 6.7 thousand years lived disabled
averted, for a cost of AU$65 per day lived disabled averted.
A shift toward the optimal care strategies was estimated
to cost AU$149 million (AU$1,155 per case), with a higher
estimated total of 9.5 thousand years lived disabled averted,
for a cost estimate of AU$43 per day lived disabled averted.
Total estimated savings to the health care system was AU$9
million with substantial improvements in treatment efficacy.
Given the authors estimated that 64% of those diagnosed with
PTSD received treatment consistent with the evidence-based
optimal care, one might estimate that the cost savings for
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in which fewer sufferers received the optimal care treatment.
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FIGURE 3 Productivity Loss Estimate for the Cost of Illnessa.
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The estimate of the productivity loss due to illness will be underestimated by using the estimate
from the treated ill individual indicated by the light-shaded area of the second bar from the left.
The more appropriate estimate of the productivity loss due to illness is indicated by the lightshaded area of the third bar from the left. The benefit of treatment is indicated by the difference
between the two light-shaded areas, which is noted by the additional black bar.

and a healthy individual, depicted in the second bar. The
corresponding analysis of treatment would assess the costs
of the treatment versus the productivity differential between
a treated ill individual and an untreated ill individual (the
black bar in Figure 3).
How serious is the economic impact of PTSD in Canada?
While we were unable to uncover any report specific to PTSD,
a study conducted by the Conference Board of Canada (2012)
from a sample of the working-age population suggested that
the costs incurred from mental health illnesses are sizable
with respect to both labour costs and GDP. Mental illness
was estimated to cost Canada $20.7 billion annually, or
1.3% of GDP, due to lost labour force participation of almost
452,000 workers stemming from the six most common conditions afflicting the working-age population (depression,
dysthymia, bipolar disorder, social phobia, panic disorder,
and agoraphobia). There appears to be a feedback effect of
economic insecurity that worsens mental illness prevalence
rates and severity. Some of the resulting secondary effects,
in particular on government budgets, are higher spending
on social programs and lost income tax revenue.
This Conference Board study used a survey in which
respondents were asked to self-assess their mental health,
to determine the prevalence rate for each illness. A key
methodological contribution is that the survey also focused
on the degree of debilitation of respondents, using selections
such as “able to work part time” and “able to work with reduced function”, to estimate the economic cost of illness for
partially debilitated individuals who are part of the labour
force, as well as for fully debilitated individuals who are not.
The study provides a useful methodological framework for
estimating the economic costs of illness and overcomes some
empirical challenges. However, illness prevalence rates and
the degree of debilitation might be more accurately estimated
with diagnostic instruments or clinical studies.
The methodology of the Issakidis, Sanderson, Corry et al.
(2004) study referenced in the previous section could conceivably be used to assess the economic costs of anxiety disorders.
Of particular interest to economists are the estimates for the
Years Lived with Disability (YLD) component of the Disability
Adjusted Life Year (DALY) measure of the population disease
burden of PTSD, and the YLD averted measures identified
in meta-analyses of pharmacological and psychological
treatments as defined by the randomized controlled trial
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literature. These would help provide estimates of the impact
of the disability on productivity and the quality of life, and
of the economic costs of untreated and treated PTSD.
Overall, the cost-of-illness approach provides estimates
indicating that mental illness resulting from strains at the
workplace pose sizable economic costs. These estimates have
the potential to be further refined provided that data sources
are improved in a number of respects. First, they must distinguish between healthy, treated ill individuals, and untreated
ill individuals. Second, the surveys and clinical trials must be
of representative populations, and also address the concern
plaguing current surveys of high non-response rates which
are correlated with the health status of the non-respondents.
Questionnaires should include a larger share of objectivebased and diagnostic questions, from which could be inferred
information about the length, severity and progression of
the illness. Questions about the impact of illness on work,
productivity, and income, and on personal relationships and
quality of life could also be included.

CONCLUSION
PTSD is taking its toll on our first responder community.
Canada is collectively suffering great losses with tragic
consequences, and with other human and economic losses.
However, we do not fully understand the prevalence of PTSD
in the community, nor its economic and social impact. It is
possible that as many as 2.5 million adult Canadians and
70,000 first responders have suffered from PTSD in their lifetimes. A recent study has estimated that productivity losses
alone due to mental illness cost the Canadian economy $20.7
billion annually for a half-million workers. Research conducted in Australia has suggested that, while the traditional
health sector provides beneficial service to those seeking
help, mental health care can improve the benefits, and more
cost-effectively. Thus, there is a need for more research in
Canada on PTSD to address some of the following questions:
■■ What is the epidemiology of PTSD among first responders in Canada?
■■ What are the facilitators and barriers in accessing mental
health services among first responders in Canada? Are
there any inter- and intra-regional variations in accessing these services (e.g., by the type of care provider, or
by occupation)?
■■ What is the economic cost of PTSD-related illness in
Canada? Given the methodological challenges in the
existing studies identified in the previous sections, a
better estimate of direct and indirect cost of mental illness in Canada is essential.
■■ What is the per-patient cost of treating PTSD in Canada?
What is the cost-effective way of providing psychological services (e.g., by public or private providers and/or
in individual or group formats)? How cost-effective
are employer support programs in preventing PTSD
symptoms?
A starting point to answer some of these questions would
be to develop a systematic approach to collect and analyze
comprehensive clinical and economic data. Representative
longitudinal surveys tracking the general population and

the first responder community over a specified period of
time, ideally one year, need to be conducted with diagnostic
assessment questionnaires to identify the scope and scale of
PTSD. These surveys would need to identify the proportion
of individuals who seek treatment and those who do not.
They would need to assess the impact of the disorder on
their productivity and labour supply, in order to assess the
economic and social costs of the disorder. They would need
to track costs of various treatment options, and their benefits,
in order to assess their effectiveness and to help refine treatment options. A collaborative effort between researchers and
different organizations, such as the RCMP and the Paramedic
Chiefs of Canada, and insurers, such as the Workers Compensation Board, might help to develop such longitudinal
datasets to better identify the economic costs of PTSD-related
illness and to provide meaningful estimates to Canadian
decision-makers. PTSD is treatable and its impact on society
may be reduced through research and evidence-based policy.
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