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ABSTRACT

Objectives: Socioeconomically disadvantaged people 
living with addiction are underserved by traditional 
models of acute care despite high service utilization rates. 
In response to this shortfall, Edmonton’s Royal Alexandra 
Hospital has launched a multidisciplinary consult team 
offering best practices in addiction stabilization, health 
promotion, harm reduction, social stabilization, and 
connection to community supports. We hypothesize that 
exposure to this multicomponent intervention will lead 
to improved use of health care resources compared to 
usual care. Methods: A parallel-group, pre/post longi-
tudinal quasi-experimental design will compare patients 
exposed to the intervention at the Edmonton site to 
patients exposed to usual care at two Calgary acute care 
facilities. Eligible patients are recruited for study partici-
pation if they have unstable housing, no stable income, 
and/or are actively using alcohol or other drugs, and are 
18 years or older. Administrative health and social service 
data for the period six months prior to and 12 months after 
study enrolment will be linked to a longitudinal survey 
dataset from baseline and follow-up survey data collected 
over the same time period. Expected Outcomes: The 
primary outcome is decreased emergency department 
use at 12 months post-enrolment. Secondary outcomes 

include stabilization/reduction of substance use, initia-
tion of addiction treatment, and connections to primary 
care, housing, and income support. Implications: The 
future results of this study have the potential to inform 
the systematic development and implementation of 
acute care interventions in meeting the needs of inner 
city patients with addiction and/or social instability. 

Objectifs : Les personnes défavorisées sur le plan 
socioéconomique vivant avec la dépendance sont mal 
desservis par les modèles traditionnels de soins de courte 
durée, malgré des taux élevés d’utilisation des services. 
En réponse à ce manque, l’Hôpital Royal Alexandra 
d’Edmonton a lancé une équipe multidisciplinaire de 
consultation offrant les meilleures pratiques en matière 
de stabilisation de la toxicomanie, de promotion de la 
santé, de réduction des méfaits, de stabilisation sociale, 
et de connexion en support communautaire. Nous émet-
tons l’hypothèse que l’exposition à cette intervention 
multi-composante conduira à une meilleure utilisation 
des ressources en soins de santé par rapport aux soins 
habituels. Méthodes : Un groupe parallèle, pré/post-
longitudinal de conception quasi expérimentale, permet-
tra de comparer les patients exposés à l’intervention du 
site d’Edmonton à des patients exposés aux soins habi-
tuels de courte durée de deux établissements de Calgary. 
Les patients éligibles sont recrutés pour participer à 
l’étude si elles ont un logement instable, aucun revenu 
stable, et / ou sont activement en dépendance d’alcool 
ou d’autres drogues, et sont âgés de 18 ans ou plus. Les 
données des départements d’administration en services 
de santé, ainsi que ceux des services sociaux seront 
compilées pour la période de six mois avant et 12 mois 
après l’étude. Les inscriptions seront liées à un ensemble 
de données d’enquête longitudinale à partir des données 
de référence et le suivi des données d’enquête recueil-
lies au cours de la même période. Résultats attendus 
: Le principal résultat attendu est une diminution de 
l’utilisation des services d’urgence après une période de 
12 mois suivant l’inscription. Les résultats secondaires 
devraient comprendre une stabilisation / réduction de 
l’utilisation de substance, un début de traitement de la 
toxicomanie, et des accès aux soins primaires, au loge-
ment et au soutien du revenu. Implications : Les résul-
tats futurs de cette étude ont le potentiel d’influencer le 
développement systématique et la mise en œuvre des 
interventions de soins de courte durée afin de répondre 
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aux besoins des patients du centre-ville avec une dépen-
dance et / ou instabilité sociale.

INTRODUCTION

About 22% of Canadians will meet criteria for a substance 
use disorder (SUD) in their lifetime1. Substance misuse 
results in over 4 million acute care hospital days annu-
ally, 17% of premature mortality, and over $8 billion in 
direct health care costs2,3. People who are socioeconomi-
cally marginalized are at increased risk of SUDs. A recent 
study of 1191 unstably housed persons found that over 
half (53%) of participants met clinical criteria for a drug 
use disorder and more than one third (38%) met criteria 
for an alcohol use disorder4. Collectively, people whose 
substance misuse is compounded by poverty and/or 
unstable housing present to the emergency department 
(ED) more frequently and with higher illness acuity, and 
are less likely to be attached to primary care or chronic 
disease prevention and screening services5,6,7. Over half 
of Albertans who meet criteria for a SUD —as many as 
86% of adults in one street-involved sample of people 
who use drugs—report unmet service needs, including 
counselling, information, social interventions, etc.8.

Many jurisdictions have implemented models to improve 
care access and quality for marginalized patients experi-
encing addiction. Harm reduction service models, such 
as syringe exchange and managed alcohol programs, 
meet immediate health needs and facilitate service 
linkage9. Community Health Centres, and similar adap-
tations of the Patient-Centered Health Home model, 
provide comprehensive multidisciplinary services to 
improve relational continuity of care10,11. Case manage-
ment models, such as Housing First, target medically 
and socially complex patients to deliver social supports, 
health service navigation and care coordination12,13.

Each of these service models has demonstrated improved 
outcomes but have limited reach in acute care settings. 
This is problematic, as hospital admissions provide an 
important opportunity to engage underserved popula-
tions and facilitate uptake into comprehensive SUD 
services and other supports14,15. Some Canadian hospi-
tals offer addiction medicine services, but SUD services 
are typically only provided to assist with short-term 
stabilization under an abstinence-oriented approach. 
Often, these services do not provide comprehensive 
social supports, or connections with primary care and 
outreach services8. Enhanced discharge planning and 
case management can aid community-based and longi-
tudinal follow-up for patients after discharge, but target 

population penetration is limited by necessarily small, 
intensive caseloads. Moreover, hospitals in Canada have 
yet to meaningfully integrate comprehensive harm reduc-
tion services into inpatient care; evidence suggests that 
constrained access to these interventions may contribute 
to increased drug-related risk behaviours and early leav-
ing against medical advice16,17. 

Preliminary findings from an earlier needs assessment of 
homeless and/or substance using patients presenting 
to the RAH ED support the need for innovative service 
models to address unmet needs of inner city patients in 
acute care18. In this earlier needs assessment sample of 
164 patients, many were attempting to reduce alcohol 
consumption (63.4%) and drug consumption (45.3%). 
Some listed their primary reason for visiting the ED as 
lack of food (4.9%), lack of shelter (3.7%), or concern for 
safety (9.3%). Only 60% of substance-using or unstably 
housed respondents had a family physician, compared to 
75.6% of comparison patients. Most respondents report-
ed interest in accessing support in the ED for additional 
unmet needs including assistance booking follow-up 
appointments, help with housing, and addiction and 
mental health counselling. 

In response to these unmet needs, we convened front-
line and administrative stakeholders, representing 
Edmonton’s health and social services, police, govern-
ment, academic, patient groups, and non-profit sectors, 
to discuss how acute care services could respond. 
Participants recommended incorporating social deter-
minants of health and addiction medicine perspectives 
into traditional medical approaches. Of equal prior-
ity was improved inter-provider, patient and systems 
communication, and community-based supports.

OBJECTIVES
To determine if enhanced multidisciplinary care for 
an inner city population accessing acute care results in 
improved health care resource use, social stability, and 
health status compared to usual care. We hypothesize 
that exposure to an acute care-based team intervention 
will demonstrate an absolute 20% reduction in heavy ED 
use compared to usual care.

METHODS

OVERVIEW
A parallel-group, pre/post longitudinal quasi-experi-
mental design, with baseline, six-, and 12-month follow-
up assessments will be used to test the study hypothesis. 
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To ensure stakeholder and patient support, facilitate 
community linkages, and increase the likelihood of insti-
tutionalization if the intervention is demonstrated to be 
effective, we employed a community-based participatory 
research approach19,20. Community-based participatory 
research emphasizes the participation of the population 
of interest throughout the research process, adopts the 
methodology most suited to the community’s research 
needs (qualitative, quantitative, or mixed methods), and 
commits to acting on generated knowledge. Past acute 
care patients and inner city community members (via a 
Community Advisory Group) are actively involved with 
the program design and delivery, clinicians and staff are 
program advocates, and numerous alignments between 
stakeholders (health and social services, government, 
non-profit and academic sectors) are being established 
as part of program implementation. Establishing and 
maintaining these relationships, and identifying key 
advocates in these stakeholder groups are significant 
core parts of the research strategy. Although the patient 
outcomes evaluation described herein requires a quanti-
tative approach, it is complemented by a primarily quali-
tative process evaluation to ensure patient perspectives 
on possible mechanisms for intervention effectiveness 
are equally well documented.

This study was approved by the University of Alberta Health 
Research Ethics Board-Panel B as well as the University of 
Calgary Conjoint Health Research Ethics Board. 

SAMPLE
Pilot data suggest 50% of patients with unstable housing 
or acute substance use are high ED users19. The study is 
powered to detect an absolute 20% reduction in heavy 
ED use by the target population over the study period, 
requiring 103 participants in each study arm (two-sample 
test of proportions, α = 0.05, power = 80%)21. With local 
experience of up to 50% attrition over a similar follow-up 
period and 30% administrative data validation concerns 
for this hard-to-reach group22, the study protocol will 
recruit 300 individuals from participating acute care sites 
into each study arm. 

The intervention group is recruited from patients exposed 
to enhanced multidisciplinary care at the Edmonton 
RAH site. The eligible population accesses the ED an esti-
mated 9000 times yearly (14% of total ED visits), offering 
an adequately sized recruitment pool. The comparison 
group is composed of patients exposed to usual acute 
care at two Calgary sites. The Peter Lougheed Centre and 
Sheldon Chumir Centre serve a similarly disadvantaged 
population as the RAH, maximizing the potential for 
baseline equivalence of patients enrolled in each arm of 
the study. In the year prior to this study, these two Calgary 
sites collectively saw over 5500 visits by over 1500 unique 
patients with “no fixed address” listed as residence. When 

additional intervention-eligible patients with a specified 
address are included, the combined Calgary recruitment 
pool is comparable to that at the RAH.

PROCEDURES
Eligibility criteria. Patients are eligible for study partici-
pation if they are unstably housed, have no stable income, 
and/or are actively using alcohol or other drugs. ‘Unstably 
housed’ is defined as individuals who are absolutely 
homeless (having no housing alternatives) or sheltered 
homeless (living in temporary accommodations such as a 
friend’s place or an emergency shelter, but expected to be 
‘on the street’ after hospitalization). ‘No stable income’ 
is defined as lack of a regular monthly income in the 
form of employment, disability allowance, pension, or 
other fixed income support. ‘Actively using substances’ is 
defined as the excessive use of alcohol (above Canadian 
low-risk drinking guide threshold) or any non-therapeu-
tic use of drugs (not prescribed by a doctor or not taken 
as prescribed) in the past 30 days. Patients are excluded 
if they are < 18 years old, unable to speak and understand 
English, medically or cognitively unstable (as deemed by 
a qualified health care professional) during recruitment, 
unable to give informed consent, or incarcerated or under 
police supervision during recruitment.

Recruitment procedures. Intervention site patients 
meeting eligibility criteria are offered a referral to the 
intervention team by ED and adult inpatient unit staff 
(e.g., medicine, surgery, women’s health). An inner city 
clinical team member informs patients that a research 
team member will approach them about the study. At 
the comparison sites, patients who present to either 
site for acute or urgent care are identified by chart data 
or front-line staff and then approached by a member 
of the research team after initial clinical assessment. 
A research assistant confirms eligibility, explains the 
research project, and administers an informed consent 
protocol, which includes patient consent to collect survey 
data, access administrative data, and link data sources. 
Additionally, as much contact information as possible 
(phone numbers, email addresses, name of outreach 
workers services used) is obtained in order to reach 
participants to collect longitudinal data.

Primary data collection. After informed consent is 
obtained, the research assistant administers a baseline 
structured quantitative survey. Study staff attempt to 
contact participants via phone (or the best method 
suggested by the participant at the time of enrolment) at 
six months and 12 months after baseline data collection to 
complete a follow-up survey. If unsuccessful, to minimize 
attrition, a community outreach worker with extensive 
knowledge of and familiarity with the inner city commu-
nity assists with locating participants. This is an estab-
lished follow-up recruitment process for longitudinal 
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studies of people who use drugs or are unstably housed 
or homeless, effective both locally22 and in ongoing open 
cohort studies in Vancouver, BC23,24.

Secondary data collection. Anticipating that some 
participants will be lost to in-person follow-up, admin-
istrative data on participant health service linkage and 
utilization, access to housing, and income support will be 
accessed from Alberta Health Services, Alberta Human 
Services, Homeward Trust, and the Calgary Homeless 
Foundation. The research team will submit requests for 
administrative data on consenting research participants 
for the period of six months prior to, and 12 months after 
enrolment, sharing a data key containing personal iden-
tifiers and partner-specific participant ID numbers with 
each data partner. Staff at each organization will compile 
a dataset on identified program participants. Data with 
study IDs only will be returned to the research team. 
After de-identification, the research team will securely 
link data from primary and administrative sources by 
study ID. 

Survey data collection is ongoing at intervention and 
comparison sites; administrative data pulls are also 
underway. 

INTERVENTION
The multicomponent intervention team is provided by a 
rotating group of physicians with expertise in addiction 
medicine available from 0800 – 2100 daily, and a full-time 
nurse practitioner, social worker, addiction counsellor, 
and peer support worker. The team functions as a special-
ty consult service, and is available to any patient in the 
ED or inpatient units. Any member of the patient’s clini-
cal care team can initiate a consult. The team also runs a 
transitional clinic to bridge patients from acute care to 
secure attachment with community-based or primary 
care. Two next-day appointments are available during 
regular weekdays for patients discharged from the ED.

The intervention is unique from traditional hospital-
based addiction medicine services because it combines 
treatment, harm reduction, and links to appropri-
ate community health and social supports into one 
service (Table 1). The team intervention comprises (1) 
in-hospital addiction stabilization, harm reduction 
(syringe exchange, naloxone distribution), mental health 
support, and chronic disease prevention and screen-
ing services until patients can be linked to appropri-
ate community-based services; (2) brokered access for 
patients to more cost-effective care environments (i.e. 
primary care, addiction and mental health services); and 

(3) care coordination and discharge planning, including 
arranging for housing intake and links to other commu-
nity services. 

MEASURES
The primary health service utilization outcome of inter-
est is the proportion of participants with high ED use 
(>two visits/six months) at 12 months post-enrolment. 
These data will be obtained from the administrative 
health dataset.

The secondary outcomes will be assessed using a wide 
range of variables to assess changes in substance use, 
healthcare use, health status, and social determinants 
of health over the 12 months following baseline. The 
data will be obtained both from the survey assess-
ments, which include validated instruments and 
single-item measures, and from our various admin-
istrative data partners. Table 2 provides a complete 
list of expected secondary outcomes and the corre-
sponding variables, along with the data sources used 
(full baseline survey instrument available at https://
crismprairies.ca/resources/tools/service_evaluation/
arch-team-patient-outcome-evaluation-survey-v6/).

Finally, several additional measures of potential covari-
ables have been included in the survey or will be retrieved 
from our administrative data partners, such as popu-
lation-relevant covariates and demographic variables. 
These variables are important to identify and character-
ize baseline differences between the two groups.

ANALYSIS
Data will be described by numerical and graphical 
summaries. Data at baseline, six months, and 12 months 
will be summarized separately and the change from base-
line to 12 months will be calculated. Group differences will 
be tested using the z test of proportions for the primary 
outcome and Chi-squared tests of association for other 
categorical outcomes. Analyses of intervention effects 
will be adjusted for any baseline differences detected 
between groups. Separate mixed effects regression models 
for each outcome (generalized linear mixed models for 
primary outcome) will be formed to test the intervention 
effect while adjusting for multiple data collection points 
(random effect for subject) and potential covariates. All 
analyses will be conducted in a statistical package to facili-
tate data analysis (e.g. glmmPQL(), lme())25.
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DISCUSSION 

The implications of an effective linkage between acute 
care and community services are manifold. Acute care 
clinicians may be unaware of the community options 
available to this population, and are poorly equipped to 
address the challenges patients face in accessing them. 
An acute care service that bridges these different supports 
is more likely to link patients to services tailored to their 
particular needs; currently available services therefore 
become accessible to the right patients with minimal 
investment of acute care resources or service overlap.

Acute care visits can serve as a springboard for ongo-
ing reduction in substance use and associated harms. 
Fewer subsequent expensive, and often recurrent, acute 
care visits would allow for resources to be reallocated to 
community-based addiction treatment, harm reduction, 
and primary and preventive care for this population. 
Importantly, these gains support currently validated, but 
under-subscribed, community interventions.

To our knowledge this is the first study to evaluate the 
benefits of implementing harm reduction services into a 
Canadian inpatient acute care setting. Based on previous 
research examining illicit drug use in acute care settings, 
participants who receive access to inpatient harm reduc-
tion services may be less likely to leave against medical 
advice, and be readmitted less frequently16,17. Furthermore, 
providing opioid overdose prevention training and take 
home naloxone kits to inpatients may provide a valuable 
opportunity to reach segments of the illicit drug using 
population who are not in contact with existing harm 
reduction programs in the community. If proven effec-
tive, our findings will help lay the foundation for the 
development of inpatient harm reduction programs in 
other settings in Canada, and internationally. 

The intervention is endorsed by RAH site administra-
tion, but its uniform adoption as a hospital resource by 
front-line health care providers depends on work envi-
ronment factors and community capacity. Key front-line 
issues that have arisen include: lack of knowledge and/
or comfort with harm reduction approaches; need for 
culture change (i.e. refuting active drug use as a reason 
for immediate discharge); dealing with the “out of scope” 
argument (i.e. “It’s my job to treat the pneumonia not to 
find the patient housing”); and concern that the inter-
vention would attract more “difficult” patients to the 
hospital.  These implementation barriers were addressed 
in numerous ways: an intervention-aligned organization-
al Policy on Harm Reduction and a related memo from 
the site Medical Director; other professional association 
documents on harm reduction (i.e. nursing); mobile 
unit-by-unit education sessions; clinical ethicist support 
on multiple cases indicating that discharge would be 
dangerous and unethical; and early wins when front-line 

staff observed patients stabilizing both medically and 
socially and re-presenting to the RAH less frequently.

We prioritized health team engagement while develop-
ing and implementing this innovative service, and will 
continue to do so through transition and sustainability 
phases. Best practice in program implementation will 
be key to successfully integrating the clinical team into 
existing hospital services. A knowledge broker is aiding 
health teams on referring hospital units to effectively use 
the service innovation and adapt it to unit needs. The 
program is also engaged in discussions to ensure site-
level integration of the initiative. A primarily qualitative 
process evaluation, performed in parallel with the patient 
outcomes evaluation protocol, will capture the interven-
tion’s impact on stakeholders both within and external 
to the care facility. Extant implementation barriers and 
facilitators documented via this process evaluation will 
be mapped onto a validated implementation framework; 
mapping will permit a systematic approach to designing 
resolution strategies for the intervention team and other 
teams wishing to scale the intervention. 

LIMITATIONS
A randomized controlled study would be a stronger 
design for testing our hypothesis; however, implementing 
enhanced multidisciplinary care for the target population 
constitutes a complex health intervention necessitating 
an acute care system redesign. As such, randomization 
at the level of the individual program participant is not 
feasible. An alternative design is cluster randomization to 
intervention versus control services by site; unfortunate-
ly, this would require a large pool of comparable study 
sites (at least 14), which is not feasible in a single province 
for the intervention. 

CONCLUSION

Our multidisciplinary team acute care intervention offers 
treatment of SUDs in conjunction with social stabiliza-
tion and linkage to community-based care. It provides 
opportunities to positively impact patient outcomes 
over the long term. Reductions in substance, alcohol, 
and tobacco use, reductions in traumatic injuries, higher 
quality care, fewer hospitalizations for acutely decom-
pensated medical conditions, and reductions in ED utili-
zation, if observed, are examples of the intervention’s 
potential to enhance the overall health and well being of 
our target population and translate health system invest-
ments into cost savings. 
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TABLE 1. COMPONENTS OF TEAM INTERVENTION.
Category Activities

Addiction stabilization Withdrawal management

Intoxication management

Brief intervention

Tobacco cessation counseling / pharmacotherapy

Opioid agonist therapy

Referral to treatment

Harm reduction Acute pain management

Harm reduction counseling

Harm reduction supplies

Overdose prevention training

Health promotion Infectious disease screening

Contraception counseling / provision

STI prevention counseling

Chronic disease screening (e.g. diabetes)

Social stabilization Housing intake / intervention

Income support application / intervention

Assistance with obtaining ID

Application for medication coverage

Consolidation of legal issues

Counseling re food security

Transportation assistance

Community linkage Primary care

Outpatient addiction counseling / treatment

Outpatient mental health counseling / treatment

Outreach / peer support

Aboriginal cultural helper referral
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TABLE 2. EXPECTED SECONDARY PATIENT OUTCOMES WITH CORRESPONDING VARIABLES AND 
DATA SOURCES.
Expected Outcome Variable Data source

Stable/Reduced Substance Use Stable/reduced alcohol intakea Survey

Stable/reduced drug intakeb Survey

Stable/reduced tobacco intake Survey

Uptake into addiction treatment Survey/Health Servicesc

Uptake into opioid agonist therapy Survey

Decreased substance use-related risk behaviours Survey

Uptake of preventive care Contraception Survey

Sexually transmitted infection (STI) prevention Survey

STI/Blood-borne virus screening Survey/Health Servicesc

Improved continuity of care New primary care attachment Survey/Care providerc

Reduced number of emergency department presentations for 
family practice care sensitive conditionsd

Health Servicesc

Reduced premature leaving from the hospital Health Servicesc

Improved social determinants of health Stable housing Survey/Human Servicesc

Stable income Survey/Human Servicesc

New valid identification Survey

New medication coverage Survey

New support worker attachments Survey/Support agencyc

Reduced criminal activity Survey

Reduced crime victimization Survey

Improved overall health Reduced unmet need for caree Survey

Fewer symptoms of depressionf Survey

Improved health-related quality of lifeg Survey

Reduced incidence of traumas and injuries Health Servicesc

Reduced hospitalization Health Servicesc

aAs measured by the Alcohol Use Disorders Identification Test – Consumption (AUDIT-C)26.
bAs measured by an abbreviated version of the Drug Use Disorders Identification Test (DUDIT)27.
cRefers to an administrative data partner.
dA continuity of care indicator used in previous research28. 
eAs measured by the Perceived Need for Care Questionnaire (PNCQ)29.
fAs measured by the Patient Health Questionnaire-2 (PHQ-2)30.
gAs measured by the EQ-5D31.


