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1. Approach
This analysis plan details our modeling approach and outcomes to be assessed for the economic
evaluation of supervised injection facilities (SIFs) for people who inject drugs (PWID). Refer to the
Research Protocol for details on the systematic review of the clinical evidence on this topic.
The primary aim of this analysis will be to estimate the cost-effectiveness of SIFs for injection drug
use (IDU) among PWID using a cost-effectiveness analysis. The model will compare SIFs to syringe
services programs (SSPs), which provide a multi-day or multi-week supply of clean needles and
syringes to PWID either freely or as exchanges for contaminated products.1 Because SIFs are not
funded by the health care system or payers of health care, the base-case analysis will take a
modified societal perspective and a one-year time horizon. We will also consider a health care
payer perspective as a scenario analysis. The model will be developed in Microsoft® Excel® for
Office 365 (Version 2005).

2. Methods: Long-Term Cost Effectiveness
2.1 Overview and Model Structure
We will develop a decision analytic model for this evaluation, with outcome calculations adapted
from prior relevant economic models of harm reduction for PWID2-8 and informed by interviews
among key staff and researchers of SIFs.
The model will focus on a community of PWID, specified by parameters for individual U.S. cities,
who could potentially utilize SIFs in locations where SSPs already exist, i.e., SIF+SSP vs. SSP-only.
We will calculate each setting’s outcomes over one year, based on clinical data and observations in
prior published economic models. The model will not track a single PWID cohort over time; rather,
a population of PWID within a given community will be generated based on available data for each
location and then outcomes for each community will be calculated per year. The costs and
outcomes will be summed over the one-year time horizon. We plan to model up to six different
U.S. cities, based on local parameters, in order to develop a tool that may be customized to provide
cost effectiveness estimates for any U.S. city given the appropriate data.
PWID within a given community enter the model in either the SIF+SSP or SSP-only arm (Figure 2.1).
Among the total population of PWID, the proportion of injections/month associated with each
comparator will be calculated (A); the remainder of injections are assumed to occur without
utilization of the SIF/SSP (B). Given the proportions of injections utilizing and not utilizing each
comparator, conditional probabilities will be used to calculate proportions of (A1) PWID who
overdose, and (A2) PWID who are on or (A3) not on medication-assisted treatment (MAT). Among
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PWID who are already on MAT, we will calculate the proportion per year who successfully stop IDU.
Among PWID who are not on MAT, we will calculate the proportion per year who start it. For PWID
who overdose, we will calculate the proportions that require emergency services such as
ambulance utilization. MAT uptake and success rates are assumed to be equivalent between
comparators in the base case, but increased MAT uptake and success rates due to a SIF will be
explored in a scenario analysis. These same outcomes will be calculated for B1-3 and totals for a
given community will be estimated. Community overdose mortality (C) will be estimated based on
the proportion of injections in the SIF, applying a risk reduction estimate described below.
Figure 2.1. Model Schematic

Number of PWID in a given community per year
A

Proportion of injections per year per modeled comparator:

• Supervised Injection Facility (SIF)+SSP
• Syringe Service Program (SSP)-Only
Proportion who overdose

A1

Proportion of overdoses requiring ED/hospitalization/ambulance services
Proportion who are on medication-assisted treatment (MAT)*

A2

Proportion on MAT who stop injection drug use (IDU)*
Proportion who are not on MAT (1-A2)*

A3

Proportion not on MAT who then start MAT*
B

Proportion of injections per year without utilizing SIF/SSP (1-A)
B1-3

C

(outcomes as above)

Community overdose mortality per year

*Base case assumes equivalence between comparators for A2, A3, B2, and B3

2.2 Key Model Choices and Assumptions
Below is a list of key model choices:
•

•

•

The primary outcomes will be overall survival (stemming from overdose deaths prevented),
and overall cost (comprised of costs for facility, staff, supplies, MAT, and emergency services
utilization). We will then calculate the cost per life year for each comparator.
We will not weight survival with health state utilities to calculate quality-adjusted life years
given a lack of utility data for the US population of PWID and the proposed non-cohort
model structure.
We will utilize a modified societal perspective and a one-year time horizon.
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Our model includes several assumptions, stated below.
Table 2.1. Key Model Assumptions
Assumption
Hypothetical legally sactioned SIFs in US cities are
comparable to Insite (Vancouver, BC, Canada) in terms
of effectiveness, services offered, and cost of livingadjusted operating costs.
Rates of HIV/hepatitis C/other infections are
equivalent between SIF+SSP and SSP-only.
We will assume that the rates of initiation and
continuation of MAT are equivalent between clients
using SIFs and SSPs.

Rationale
Insite is the first and most well-documented SIF in
North America.

We have no evidence that SIFs lower infection rates
beyond the rates seen with SSPs.
There is a lack of comparative data between these two
services; however, stakeholders have indicated that
increased face-to-face time spent with PWID may lead
to increased uptake of MAT. Therefore, we will
explore the impacts of marginal increases in MAT
initiation due to SIFs in a scenario analysis.
BC: British Columbia, MAT: medication-assisted treatment, PWID: person who injects drugs, SIF: supervised
injection facility, SSP: syringe service program, US: United States

2.3 Locations
The populations of focus for the economic evaluation will include PWID at various locations in the
US. Currently we plan on modeling Boston, Philadelphia, San Francisco, Austin, Baltimore, and
Seattle. Table 2.2 will be refined from broad city-level characteristics to economic values for
specific locations in each city where a SIF would be likely to be placed.
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Table 2.2. Baseline Community Characteristics

City Characteristics

Boston

Philadelphia

San
Francisco

Austin

Baltimore

Seattle

Vancouver

Population Density
(people/square mile)9,10

13,943

11,692

18,581

3,182

7,594

8,391

13,595

Commercial Property
Value/Cost per square
foot11-13

$550

$207

$300

$486

$202

$414

$1,220

Commercial Mortgage
Loan Rates14,15

5% - 9%

5% - 9%

5% - 9%

5% - 9%

5% - 9%

5% - 9%

3% - 6%

Commercial Space
Availability16,17

8.0%

10.5%

7.0%

4.8%

15.3%

9.5%

4.7%

Cost of Living Ratio vs.
Vancouver, BC18

1.24

1.05

1.47

1.00

0.95

1.18

Baseline

Number of PWID within
city limits19-24

TBD

TBD

22,500
(year
2012)

TBD

19,000
(year
2017)

26,000
(year
2017)

42,200
(year 2016)

BC: British Columbia, PWID: person who injects drugs, TBD: to be decided

2.4 Interventions
The list of interventions was developed with input from community organizations, clinicians,
researchers, government agencies, and payers on which interventions to include. The full list of
interventions is as follows:
•
•

Intervention of interest: SIF+SSP
Comparator intervention: SSP-Only
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2.5 Input Parameters
Outcome Inputs
Overdoses
Utilizing estimates from the Canadian site, we will assume that 0.133% of injections result in an
overdose.25 If available, current community-level overdose rates will be extracted for each of the
modeled cities and applied in each city.

Mortality
We plan to utilize overdose mortality risk reduction associated with SIFs based on Marshall et al.26
We will apply the predicted rate difference to pre-SIF fatalities (and assume those apply to SSP-Only
communities) to derive expected SIF fatalities per number of PWID by distance from the SIF.

OD Fatality Rate
Difference per 100,000
person-years*

Figure 2.2. Overdose Fatality Rate Difference by Distrance from SIF26
200
150
100

Marshall et al. (Table 2): 88.7 (1.6 to 175.8); p = 0.048

50
0
0

1

2
3
Distance from SIF in Kilometers

4

5

*Rate Difference in fatal OD (x) = 0.40 + 212.4 * e–4.17x

Emergency Services
Emergency services will include both ambulance services as well as hospital emergency department
access, conditional on the occurrence of an overdose. We plan to utilize estimates from Irwin et al.
to parameterize these services, with 0.79% of overdoses at a SIF versus 46% of overdoses outside a
SIF resulting in an ambulance call, and 0.79% of overdoses at a SIF versus 33% of overdoses outside
a SIF resulting in an emergency department visit. We will also explore data for other services
associated with overdoses, such as police calls, coroner services, and hospital admissions.
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Table 2.3. Emergency Services Parameters
Parameter

Base Case

Source

Total annual injections in the SIF

Variable

By location (Insite = 180,000)25

Percent of injections at SIF resulting in overdose

0.133%

Insite25

Rate of non-SIF overdose resulting in ambulance call

46%

Irwin et al.,6 Pollini et al.27

Rate of SIF overdose ambulance call

0.79%

Irwin et al.,6 KPMG28

Cost of overdose ambulance call

Variable

By location29

Rate of non-SIF overdose resulting in ED visit

33%

Irwin et al.,6 Pollini et al.27

Rate of SIF overdose resulting in ED visit

0.79%

Irwin et al.,6 KPMG28

Cost of overdose ED visit

Variable

By location30

Ambulance Parameters

Emergency Department Visit Parameters

ED: emergency department, SIF: supervised injection facility

Medication-Assisted Treatment
We will assume that SIFs provide equivalent benefit to SSPs in initiation of MAT. Currently, we will
use the estimate of 5.78% of SIF clients accessing MAT due to a referral from the SIF and/or SSP.31

Cost Inputs
All costs used in the model will be updated to 2020 dollars.

SIF Costs
Facility and operations costs for SIFs and SSPs will be estimated based on the Irwin et. al. approach,
adapting each community’s estimate according to their individual characteristics.6 We currently
plan to apply start-up costs as well as marginal operating costs (Table 2.2, above). We will assume
that these estimates include scalability for individual facilities, noting that the capacity of an
individual SIF or SSP is balanced against the local population’s size and willingness to travel to the
location. These costs also require the assumption that the SIF’s service offerings will match those of
the source data (Insite, Vancouver, BC), as that site is also the source for the effectiveness
parameters.
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Emergency Services Costs
We will use Centers for Medicare and Medicaid Services (CMS) fee schedules with location-specific
adjustments to calculate the costs of ambulance rides29 and emergency department visits.30

2.6 Model Outcomes
Model outcomes will include total life years (LYs) gained and total costs for each intervention. The
model outcomes will also include total overdose deaths prevented, total emergency services
avoided, and total increase in MAT initiation. Due to the one-year time horizon, total costs and LY’s
will be reported as undiscounted values.

2.7 Model Analysis
Costs and cost effectiveness will be estimated using the incremental cost-effectiveness ratios, with
incremental analyses comparing SIF+SSP to SSP-only. Because the health care system does not hold
financial responsibility for funding SIFs, the base-case analysis will take a modified societal
perspective. We will also consider a health care payer perspective analysis focused on direct health
care costs, and the potential differences in those costs between the interventions.

Sensitivity Analyses
We will conduct one-way sensitivity analyses on each community estimate to identify the impact of
parameter uncertainty and key drivers of model outcomes. Probabilistic sensitivity analyses will
also be performed by jointly varying all model parameters over 1000 simulations, then calculating
95% credible range estimates for each model outcome based on the results.

Scenario Analyses
If data allow, we will consider conducting scenario analyses that include:
1. Health care payer perspective that focuses on direct health care costs, and the differences
in health care resource utilization between the intervention and comparator.
2. Increased MAT uptake and success rates attributed to SIFs.

Model Validation
We will use several approaches to validate the model. First, we will provide preliminary model
structure, methods and assumptions to patient groups and clinical experts. Based on feedback
from these groups, we will refine data inputs used in the model, as needed. Second, we will vary
model input parameters to evaluate face validity of changes in results. We will perform model
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verification for model calculations using internal reviewers. Finally, we will compare results to
other cost-effectiveness models in this therapy area. The outputs from the model will be validated
against the trial/study data of the interventions and also any relevant observational datasets.
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