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Abstract

Objective—Medical professionals adequately trained to prevent and treat substance use disorders
are in short supply in most areas of the world. While physician training in addiction medicine can
improve patient and public health outcomes, the coverage estimates have not been established. We
estimated the extent of the need for medical professionals skilled in addiction medicine in a
Canadian setting.

Methods—We used Monte Carlo simulations to generate medians and 95% credibility intervals
for the burden of alcohol and drug use harms, including morbidity and mortality, in British
Columbia, by geographic health region. We obtained prevalence estimates for the models from the
Medical Services Plan (MSP) billing, the Discharge Abstract Database (DAD) data, and the
government surveillance data. We calculated a provider availability index (PAl), a ratio of the size
of the labour force per 1,000 affected individuals, for each geographic health region, using the
number of American Board of Addiction Medicine certified physicians in each area.

Results—Depending on the data source used for population estimates, the availability of
specialized addiction care providers varied across geographic health regions. For drug-related
harms, we found the highest PAI of 23.72 certified physicians per 1,000 affected individuals, when
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using the MSP and DAD data. Drawing on the surveillance data, the drug-related PAI dropped to
0.46. The alcohol-related PAI ranged between 0.10 and 86.96 providers, depending on data source
used for population estimates.

Conclusions—Our conservative estimates highlight the need to invest in health-care provider
training and to develop innovative approaches for more rural health regions.
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agonist treatment; methadone; family medicine; implementation

INTRODUCTION

Medical professionals adequately trained in the prevention and treatment of substance use
disorders are in short supply (Wood, et al., 2013). Furthermore, the historical lack of
physician training in the discipline of Addiction Medicine has been described as “a
monumental lost opportunity” in a report by the United State's (U.S.) National Centre on
Addiction and Substance Abuse (CASA, 2000). This lack of accredited training and
knowledge results in physicians failing to adequately diagnose and treat alcohol and
substance use disorders (Ayu, et al., 2015; Klimas, 2015). Though advances in addiction
science have helped to identify effective treatments for a variety of substance use disorders;
these interventions are often under-utilized (Park, et al., 2014).

In North America, the treatment of substance use disorders is often provided by non-medical
professionals without formal addiction training (e.g., counselors) (Columbia, 2012).
Moreover, physicians who primarily treat people with a substance use disorder, may be
providing care that does not approximate being evidence-based because their addiction
training has failed to equip them with appropriate skills and knowledge “at every level—in
medical school, residency training, continuing education and in practice” (National Center
on Addiction and Substance Abuse at Columbia University, 2000). Currently, there is no
recognized specialty in Addiction Medicine from the Royal College of Physicians and
Surgeons of Canada or the College of Family Physicians of Canada (Oetter, 2005; BC
Medical Association, 2009). As a result, most Canadian physicians with a focused interest in
addiction medicine complete the American Board of Addiction Medicine examination.

To address this gap, new educational training programs devoted to the field of addiction
medicine are being created internationally (The National Centre on Addiction and Substance
Abuse at Columbia University, 2012). British Columbia (BC), Canada, is known as the first
Western fellowship in Addiction Medicine (ADM), and, more recently, the host of the only
Canadian fellowship in Addiction Medicine Research, funded by the National Institute of
Drug Abuse (NIDA). There are three ADM fellowships in Canada, although no fellows have
yet graduated from the two recently accredited programs. Although British Columbia has
traditionally been known to have a persistent drug and HIV problem, innovative
programming has led to success, by many measures (Hogg, et al., 2012). While government
bodies have allocated funding for a number of health initiatives for the care of people with
addiction, there remains an unmet need for physicians trained in Addiction Medicine.
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The shortage in the addiction medicine workforce has been documented by several recent
reports. A U.S. report indicated a shortage in the behavioral health workforce, which was
defined as “professionals and support staff working in the field of Addiction and Mental
Health”, when looking at service need (Advocates for Human Potential Inc., 2014).
Similarly, the American Board of Addiction Medicine (ABAM) determined in another needs
assessment that there is a need to certify at least 5,089 new physicians between 2010 and
2020 to satisfy a specialist-to-patient ratio of 1:1,000 (Tontchey, et al., 2011), in the U.S. In
British Columbia, it is expected that this provider shortage will only increase with the new
emphasis on integrating substance use disorder treatment with primary health care —a
process that is paralleled across Canada. Canada's ageing workforce and staff turnover are
likely to challenge the retention of specialist trained providers as well.

Addiction medicine training will expand the availability of physician education - among
both fellows and eventually all physicians. While the benefit of physician training and
education on patient- and public-health outcomes has yet to be determined (Humphreys,
2013), to our knowledge, coverage estimates have not been established in any Canadian
setting. Therefore, we undertook a local need assessment, using a demand-side approach, to
estimate the number of skilled addiction care providers required in a Canadian province.

METHODS

We assessed the extent of the need for medical professionals formally trained in addiction
medicine in British Columbia, Canada. From publicly available sources, we obtained
estimates of the prevalence of high-risk alcohol and drug use, as well as rates of substance
use disorder in British Columbia, and used Monte Carlo simulation methods to generate a
median value and 95% credibility interval for the burden of alcohol and drug use harms,
including morbidity and mortality, in British Columbia, by geographic health region known
as health authorities. For each of British Columbia's geographic health regions, we produced
a provider availability index (PAI), a ratio of the size of the labour force per 1,000 affected
people, using the registry of American Board of Addiction Medicine (ABAM) certified
physicians “in good standing” to determine the number of addiction care providers, as of
July 9, 2015 (table 1).

Although used interchangeably throughout this report, terms “training” and “education”
appear to have different meaning. Education usually refers to Continued Medical Education
(CME) and medical school education. Training usually refers to residency or fellowship
training, of at least 12-month duration.

Monte Carlo methods

People with alcohol use disorders (AUD) and substance use disorders (SUD) remain, in
many ways, hidden populations; there is a high degree of uncertainty in hidden population
estimates as many surveillance studies rely on self-reported use and are affected by bias
(Degenhardt, et al., 2004; Van de Mortel, 2008; Roberts, et al., 2014). Therefore, Monte
Carlo simulation with repeat random sampling based on parameter distribution estimates,
was used to determine point estimates and credibility interval ranges for the burden of AUDs
and SUDs in British Columbia. Monte Carlo simulation has been used in similar
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applications, using random sampling to accommodate population estimate uncertainty
(Werb, et al., 2012). In a previous study, we used the simulation for estimating drug- and
HIV- related indicators (Kuyper, et al., 2004; Hogg, et al., 2005; Milloy, et al., 2008).

Assumptions of the model

This model assumed parameter estimates for the population of people with AUDs and
SUDs, as well as the regional population, by geographic health region. In an effort to
triangulate numerous estimates provided in the literature, more than one definition and data
source was used for the population estimates of AUD and SUD, to elicit a more meaningful
range and estimate. The population affected by AUD was defined as those “chronically in
excess of low-risk drinking guidelines” (LRDG) by self-report as documented by the
Canadian Tobacco, Alcohol and Drugs Survey (CTADS) (CTADS, 2013), and those
identified with alcohol use morbidity and mortality by geographic health region, as reported
through the Medical Services Plan billing (MSP), the Discharge Abstract Database (DAD),
and the alcohol sales data (Macdonald, et al., 2014). (Table 2) The population affected by
SUD was defined as those with “any drug-related harm to self in the past year by self-
report,” as was estimated by CTADS (CTADS, 2013), and those identified with drug use
morbidity and mortality by geographic health region, as reported through MSP and DAD
data in the MacDonald et al study (Macdonald, et al., 2014).

Derivation of model estimates

Where only province-wide population estimates were available, geographic health region-
specific estimates were calculated using British Columbia Stats geographic health region
population estimates by year (BC Stats, 2015). Where appropriate, and required, Standard
Errors (SE) were derived from the Confidence Intervals (Cl) and Cls were calculated using
the Modified Wald Method (Agresti, et al., 1998; Higgins, et al., 2014). The Monte Carlo
simulation model ran 10,000 trials using Oracle Crystal Ball (11.1.2.4) and assumed normal
distribution of the population estimates.

Provider Availability Index (PAI)

Provider Availability Index (PAI) is an accepted metric used to express a ratio of the labour
force in a certain medical field to the burden of disease in the population served by the
medical field (Advocates for Human Potential Inc., 2014). A PAI was produced for each
geographic health region, based on its size of the addiction physician labour force per 1,000
people with SUD and AUD, consistent with the previous research (Tontchey, et al., 2011;
Advocates for Human Potential Inc., 2014).

The number of the American Board of Addiction Medicine (ABAM) certified physicians in
“good standing” was used as a denominator for the number of addiction care providers, in
lieu of a recognized speciality registry by either the Royal College of Physicians and
Surgeons of Canada or the College of Family Physicians of Canada. Other potential data
sources for addiction specialists in British Columbia, such as lists of Methadone or
Suboxone licensed practitioners, are biased because they also include practitioners that are
not actively prescribing or providing addiction care; moreover, there are no certifications
that would allow us to estimate the number of providers that specialize in the care of people
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with AUDs. As a result, we decided that the only conservative measure for the number of
current addiction care providers is the “ABAM certification in good standing”. We
acknowledge that perhaps not all persons with alcohol or drug harm need a physician
certified in addiction medicine, but for the purposes of this analysis assumed that all people
with alcohol or drug harm would benefit from care provided by a physician certified in
addiction medicine (ADM), because we didn't know about any morbidity cut-off for a non-
ADM physician to pass on the treatment of substance use patients.

A new status of addiction medicine as an American Board of Medical Specialties (ABMS)
subspecialty has been publically announced in late February 2016 (ASAM, 2015). The
Addiction Medicine Foundation (recently renamed from The ABAM Foundation) has
accredited the existing Canadian fellowships. At the time of writing this article, the
Accreditation Council for Graduate Medical Education (ACGME), which is the official
gold-standard accreditation body for physician training in the US, is developing
accreditation requirements for addiction medicine fellowships. It is anticipated that
information will be posted at www.abam.net by March 21, 2016.

We identified significant variability in provider availability indices across geographic health
regions depending on the data source used for population estimates. For drug use related
harms, we found the highest PAI of 23.72 certified physicians per 1,000 affected people,
using MSP billing and DAD data. However, using the self-reported CTADS data, the PAI
dropped to 0.46 certified providers per 1,000 affected people. There was a similar, data-
dependent variability in the PAI for alcohol use related harms, which ranged between 0.10
and 86.96 certified providers per 1,000 affected people in Vancouver Coastal Health
Authority. The PAI was listed as zero for the Northern and Island Health Authorities, due to
an absence of certified physicians.

Extent of the burden of alcohol and drug use harms

The forecasted number of individuals chronically exceeding low-risk drinking guidelines by
self-report ranged from a median of 46,891 individuals (95% credibility interval (Cl)
39,687-53,885) in Northern Health Authority to 276,271 individuals (95% CI
233,825-317,481) in Fraser Health Authority. The PAI for those in chronically in excess of
low-risk drinking guidelines by self-report ranged from O providers per 1,000 in Northern
and Island Health Authority to 0.10 providers per 1,000 in Vancouver Coastal Health
Authority.

The forecasted number of individuals affected by alcohol use morbidity, by DAD, MSP, and
liquor sale data, ranged from a median of 2,109 individuals (95% CI 2,006-2,211) in
Northern Health Authority to 5,482 individuals (95% CI 5,284-5,680) in Fraser Health
Authority. The PAI for alcohol use morbidity, by DAD, MSP, and liquor sale data, ranged
from O providers per 1,000 in Northern and Island Health Authorities to 5.24 providers per
1,000 in Vancouver Coastal Health Authority.
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The forecasted number of individuals affected by alcohol use mortality, by DAD, MSP, and
liquor sale data, ranged from a median of 100 individuals (95% CI 83-117) in Northern
Health Authority to 253 individuals (95% CI 211-297) in Interior Health Authority. The PAI
for alcohol use mortality, by DAD, MSP, and liquor sale data, ranged from O providers per
1,000 in Northern and Island Health Authorities to 86.96 providers per 1,000 in Vancouver
Coastal Health Authority.

The forecasted number of individuals affected by drug-related harms by self-report ranged
from a median of 10,861 individuals (95% CI 7,124-14,587), in Northern Health Authority,
to 63,988 individuals (95% CI 41,972-85,944) in Fraser Health Authority. The PAI for self-
reported drug related harms in the last year ranged from 0 providers per 1,000 in Northern
and Island Health Authorities to 0.46 providers per 1,000 in Vancouver Coastal Health
Authority.

The forecasted number of individuals affected by drug use morbidity, by DAD and MSP
data, ranged from a median of 399 individuals (95% CI 365-433) in Northern Health
Authority to 1,337 individuals (95% CI 1,327-1,347) in Fraser Health Authority. The PAI for
drug use morbidity by DAD and MSP data ranged from 0 providers per 1,000 in Northern
and Island Health Authorities to 23.72 providers per 1,000 in Vancouver Coastal Health
Authority.

The forecasted number of individuals affected by drug use mortality, by DAD and MSP data,
ranged from a median of 30 individuals (95% CI 28-32) in Northern Health Authority to 174
individuals (95% CI 165-184) in Fraser Health Authority. The PAI for drug use mortality by
DAD and MSP data ranged from 0 providers per 1,000 in Northern and Island Health
Authorities to 169.49 providers per 1,000 in Vancouver Coastal Health Authority.

DISCUSSION

We found varying availability of comprehensive addiction medicine providers across British
Columbia's health regions, depending on the data source used for population estimates.
Previous studies in other countries have confirmed a widespread consensus that shortages in
the provision of addiction-related care exist, particularly in rural areas (Knopf, 2014;
Zornitsky, 2014). While some suggested that this body of research might have overestimated
the extent of the problem, because it was based on provider surveys, our conservative
estimates indicate the opposite effect (Ryan, et al., 2012). Moreover, previous labor-force
research has relied on databases that were not specific for SUDs (Knopf, 2014). Therefore,
the workforce deficit is likely to be underestimated, as the reliable data isn't there (De Silva,
etal., 2014).

In light of our results, and the unique characteristics of the education system of British
Columbia, a number of steps to address the variable availability of skilled addiction care
providers could be taken moving forward. As most Canadian physicians who provide
addiction care are primary care physicians, an emphasis should be placed on improving
addiction medicine training specifically within family medicine residency programs.
Additionally, since there is currently a service disparity between geographic health regions
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in British Columbia when looking at the availability of addiction specialists, and the
prevalence of substance use disorders, innovative strategies (e.g. telemedicine support for
primary care physicians) may be the most cost effective way to help improve access to
specialized addiction care in more remote communities, while also working to expand
addiction training for physicians local to the areas.

One could interpret the recognized rural shortage as the dislike of medical professionals to
obtain specialist training in addiction medicine and their preference to live in that area upon
training completion. Financial remuneration may also be a factor, as addiction physicians
generally require more time per patient without any additional billing fees available to them
(Woodward, et al., 2008; Cousins, et al., 2012). Nonetheless, our findings indicate that
several regions in British Columbia, have problems with a specialized addiction care
provider shortage that are likely to be improved by investing into addiction medicine training
and education and improving remuneration. Such results are consistent with previous
research in North America (Substance Abuse and Mental Health Services Administration,
2013).

Regardless of the reasons for the provider shortage, our assessment identified a great need
for formal training in addiction medicine. Given the high burden of problematic substance
use and the variable availability of local providers, our conservative estimates suggest that
British Columbia needs to invest in addiction-care provider training and education to address
the problem, particularly in Northern- and Island- Health Authorities which both currently
lack physicians trained and certified by ABAM. Documenting the impact of fellowship
training on the quality of care is a priority.

Our estimates are limited mainly by the sources of data and it is noteworthy that substance
use disorder is often an under-reported disease. In a study by MacDonald et al (Macdonald,
et al., 2014), alcohol and drug use-related population estimates were largely defined by
physical morbidity and mortality data. Therefore, they were limited to those presenting to
hospital or community clinicians, often with substance use as their main issue of concern.
Data available through CTADS (CTADS, 2013) only reported the population affected by
province. Geographic health region-specific figures(1) had to be extrapolated from province-
wide estimates, and the burden of substance use disorder is likely to be variable between
geographic health regions in British Columbia. This survey also relied on self-reported drug
and alcohol use, and their associated harms that may be affected by social desirability and
recall bias. There may also be sampling bias due to the survey being conducted through
household landlines, which many youth, especially vulnerable youth, would not be
accessible through. The definition of addiction specialists using ABAM certification may not
accurately convey the number of practitioners with additional training or practical
experience, pursued in lieu of formalized training access and college licensing requirements,
in the field of addiction medicine. Finally, in areas with no “ABAM physicians in good
standing”, such as Northern Health Authority and Island Health Authority, the PAI was not
meaningful. Nevertheless, the Monte Carlo simulation yielded estimates and their
confidence intervals that can serve as a first step in assessing the need for and planning the
educational activities in the province. Addiction Medicine is a new budding specialty and
both the Royal College and The College of Family Physicians do not have certifications in
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addiction currently but this does not mean that only ABAM certified physicians practice
addiction medicine in Canada. Although ABAM certified physicians might be more likely to
have focused addiction practices, using them as the only denominator metric may have
underestimated the current number of physicians practicing addiction medicine, such as
methadone or suboxone prescribers, or those involved in treatment of nicotine addiction.
These physicians may not necessarily be comprehensive addiction medicine specialists, as
they only practice one area of addiction medicine, but need to be acknowledged.

Also in the future, with ABAM possibly no longer being available to certify Canadian
physicians, and with the recent recognition of addiction medicine as an official subspecialty
of ABMS, another metric will have to be used, pending the development of ‘Area of
Focused Competency’ by the Royal College, or the ‘Certificate of Added Competency’ by
the College of Family Physicians. Currently in Canada, there is also the Canadian Society of
Addiction Medicine (CSAM) that offers certification to its members who have successfully
completed the ABAM or ISAM examination (added the following text to the second to last
paragraph).

Another limitation of the study is that we did not include data for physicians certified by the
ABMS (American Board of Medical Specialties) member board ABPN (American Board of
Psychiatry and Neurology) in the subspecialty of Addiction Psychiatry, American
Osteopathic Association (AOA) or Academy of Osteopathic Addiction Medicine (AAOAM)
certified physicians, physicians with methadone and suboxone licenses, members of
Canadian Society of Addiction Medicine (CSAM) who completed the ABAM or ISAM
examination, members of CSAM without the ABAM or ISAM certification, American
Academy of Addiction Psychiatry (AAAP) certified psychiatrists and members of ASAM
without certification. Future studies should strive to expand on our attempts to estimate the
size of the addiction workforce shortage and include data for those professions, as well as
for youth and pre-teens.

In summary, given the high burden of problematic substance use and the low local skilled
provider availability, conservative estimates demonstrate the need to invest in health care
provider training and education in addiction medicine. Since the health ministry locally is
increasing its emphasis on the delivery of care through primary care providers, and since
primary care physicians are perfectly positioned to provide addiction care, emphasis should
be placed on training and education of primary care physicians in addiction medicine. In
addition, given that more rural health regions have a dearth of comprehensive addiction care
providers, innovative delivery models are likely required.
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Figure 1.
Geographical representation of the provider availability index by geographic health region in

a Canadian setting
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Table 1

Number of American Board of Addiction Medicine (ABAM) certified physicians in “good standing” in BC by
regional geographic health region, as of July 9, 2015.

Provincial geographic health region  ABAM physiciansin British Columbia (2015) (N=25)

Interior Health Authority 3
Fraser Health Authority 2
Vancouver Coastal Health Authority 20
Island Health Authority 0
Northern Health Authority 0

T Note: the specifics of the diagnoses can be found in the reference.

J Addict Med. Author manuscript; available in PMC 2017 July 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

McEachern et al.

Table 2

Monte Carlo model parameters, data sources, and values

Parameter Values  Source
Geographic health region population (2012) BC Stats
Interior Health Authority 722,443
Fraser Health Authority 1,661,375
Vancouver Coastal Health Authority 1,122,946
Island Health Authority 751,480
Northern Health Authority 285,064
Geographic health region population (2013) BC Stats
Interior Health Authority 720,694
Fraser Health Authority 1,685,022
Vancouver Coastal Health Authority 1,136,201
Island Health Authority 754,066
Northern Health Authority 285,995

Alcohol use morbidity per 100,000 (2013)

MacDonald et al. 2014

Interior Health Authority 604.4
Fraser Health Authority 331.6
Vancouver Coastal Health Authority 337.9
Island Health Authority 503.9
Northern Health 741.0
Alcohol use mortality per 100,000 (2013) MacDonald et al. 2014
Interior Health Authority 33.0
Fraser Health Authority 16.4
Vancouver Coastal Health Authority 17.4
Island Health Authority 28.6
Northern Health Authority 353
Drug use mor bidity per 100,000 (2013) MacDonald et al. 2014
Interior Health Authority 1171
Fraser Health Authority 77.4
Vancouver Coastal Health Authority 69.3
Island Health Authority 92.1
Northern Health Authority 140.6
Drug use mortality per 100,000 (2013) MacDonald et al. 2014
Interior Health Authority 6.9
Fraser Health Authority 7
Vancouver Coastal Health Authority 6.3
Island Health Authority 7.7
Northern Health Authority 5.8

* Province-wide, based on consumption in last 7 days; Butt et al. (2011)
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T At least one of 8 harms to: physical health; friendships and social life; financial position; home life or marriage; work, studies, or employment

opportunities; legal problems; difficulty learning; housing problems.

T Note: the specifics of the diagnoses can be found in the reference.
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Monte Carlo simulation estimates of alcohol and drug related harms in British Columbia

Table 3

Parameter | Median | 95% CredibleInterval | Provider availability index (per 1,000)

Chronic excess of low-risk drinking guidelines(ZOlZ)T

Interior Health Authority 118,163 | 100,008-135,789 0.03
Fraser Health Authority 276,271 | 233,825-317,481 0.01
Vancouver Coastal Health Authority | 186,288 | 157,667-214,076 0.10
Island Health Authority 123,634 | 104,639-142,076 *
Northern Health Authority 46,891 | 39,687-53,885 *
Alcohol use morbidity (2013)
Interior Health Authority 4,371 | 4,243-4,499 0.69
Fraser Health Authority 5,482 | 5,284-5,680 0.37
Vancouver Coastal Health Authority 3,817 | 3,684-3,956 5.24
Island Health Authority 3,794 | 3,660-3,931 *
Northern Health Authority 2,109 | 2,006-2,211 *
Alcohol use mortality (2013)
Interior Health Authority 253 | 211-297 11.86
Fraser Health Authority 250 | 149-347 8.00
Vancouver Coastal Health Authority 230 | 224-237 86.96
Island Health Authority 229 | 225-234 *
Northern Health Authority 100 | 83-117 *
Any drug harm in the last year (2012)1
Interior Health Authority 27,368 | 17,952-36,759 0.11
Fraser Health Authority 63,988 | 41,972-85,944 0.03
Vancouver Coastal Health Authority 43,147 | 28,302-57,952 0.46
Island Health Authority 28,636 | 18,783-38,461 *
Northern Health Authority 10,861 | 7,124-14,587 *
Drug use mor bidity (2013)
Interior Health Authority 867 | 782-953 3.46
Fraser Health Authority 1,337 | 1,327-1,347 1.50
Vancouver Coastal Health Authority 843 | 776-909 23.72
Island Health Authority 677 | 588-766 *
Northern Health Authority 399 | 365-433 *
Drug use mortality (2013)
Interior Health Authority 76 | 72-80 39.47
Fraser Health Authority 174 | 165-184 11.50
Vancouver Coastal Health Authority 118 | 111-125 169.49
Island Health Authority 79 | 74-83 *
Northern Health Authority 30 | 28-32 *

Notes. BC= British Columbia, Canada

J Addict Med. Author manuscript; available in PMC 2017 July 01.

Page 15



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

McEachern et al. Page 16

*
No ABAM certified physicians in this Geographic health region

fBased on consumption in last 7 days; Butt et al. (2011)(Butt, et al., 2011)

1rAt least one of 8 harms to: physical health; friendships and social life; financial position; home life or marriage; work, studies, or employment
opportunities; legal problems; difficulty learning; housing problems.
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