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Executive Summary
Comm ni

Hea h Par nership (CHP) organi ed he Coali ion for Pre en ion, Addic ion

Ed ca ion and Reco er

(CPAR) and generated a list of numerous interventions to address the opioid

crisis in Colorado Springs.
The given interventions were reduced to these five: 1) Medication-Assisted Treatment (MAT) to
treat those addicted to opioids; 2) Naloxone to treat overdoses; 3) Physician Education regarding
alternatives to opioids and prescribing practices; 4) Needle Exchange Programs (NEP) for those engaged
in injections; and 5) Community Education for the entire Colorado Springs metropolitan area. These
interventions were collectively chosen, in part, because they addressed all three components of the
broadly conceived Prevention model. Primary interventions, such as community education and
provider education were designed to prevent inappropriate opioid use. Secondary interventions (MAT
& Needle Exchange) were designed to prevent opioid abuse through treatment; while tertiary
preventions (i.e. Naloxone) were designed to prevent death from opioid overdose.
The most effective intervention (without regard to cost) was, by far, Medication-Assisted
Treatment (MAT). However, due to the cost of implementing MAT, the cost benefit ratio (CB ratio) for
the short term financial benefit (reduction of emergency room and inpatient utilization) of MAT was
negative (CB ratio=0.25). The most cost effective of the five interventions were the two interventions
directly related to prevention and the one related to harm reduction: Community Education (CB ratio =
9.69); Provider Education (CB ratio = 1.06); and Needle Exchange (CB=8.91). When taking into
account the full range of potential lives saved - using financial estimates related to Quality Adjusted Life
Years (QALY) - all interventions had a positive CB ratio, ranked as follows: Community Education (CB
ratio = 115.26), Needle Exchange Program (CB ratio = 106.10), Naloxone (CB ratio = 77.68), Provider
Education (CB ratio = 12.58) and Medication-Assisted Treatment (CB ratio = 2.96). The lifetime
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benefits of these strategies to the community also involves societal benefits (e.g. increased productivity,
reduced law enforcement activities) that go beyond the economic value of years of life saved.
With limited resources, we recommend implementing the two prevention programs in the
immediate future as they impact both short-term and long-term goals. We also recommend
implementing a Naloxone program as it has long-term value in terms of the QALY-based metrics and a
needle exchange program based on the estimated cost-benefit and long-term value. The unfortunate
consequence of these recommendations is that those currently living with an opioid addiction are not
targeted effectively. It is the opinion of the authors that significant external resources will be needed to
effectively implement MAT. However, if implemented in a model that has MAT at its core with care
coordination to community related services and psychosocial counseling, such as the hub and spoke
model used in Vermont; it could be an ideal strategy. Finally, we recommend further research in the
form of a scientific survey to assess he comm ni

s recep i eness o hese ideas.

Introduction
For all of the recent news of the opioid epidemic, it is important to remember that this opioid
crisis, no deemed a p blic heal h emergenc

1

by the Trump administration has been slowly

developing over several years. A look into the history of opioids reveals a country struggling with its
addictive forces since the early 1900s, but a particular surge and upward trend that began in the early
1990s has ca gh he co n r s a en ion. No rela ed o an

ar, as has been seen in he pas , his s rge

appears to have begun in large part as a result of an intense marketing campaign by pharmaceutical
manufacturing companies to change practitioner prescribing habits.2 As states around the country
grapple to respond to this epidemic, the history of how it began has become influential in developing a
response plan. Multiple intervention strategies have been tried throughout the country with various states
beginning at different points. Where the community begins addressing this crisis is based upon their
5

own needs and resources. Understanding the gaps, as well as the resources and the potential costs and
benefits are critical to determining the best approach for each community.
Colorado s El Paso County, in recognition of the mounting threat that opioid use disorder poses
to the community, came together with Community Health Partnership (CHP) to develop a response plan
to address this growing epidemic. In March of 2016, CHP held a community meeting to form a
coalition made up of leaders in the community from various sectors including health care, public health,
academia, the military, law enforcement, local school districts, the judicial system, non-profit agencies
as well as local dentists and veterinarians.3 This cross-collaborative team, known as CPAR (the
Coalition for Prevention, Addiction Education and Recovery) was broken down into four smaller work
groups, each with a different focus area: Public Safety, Access to Treatment, Public Awareness and
Provider Education.3 These four workgroups convened on a regular basis to elicit the expertise of their
various members and devise a strategy specific to the community that would meet their individual goals.
The results of those groups were made into a table (see Appendix) and submitted as background for a
detailed cost benefit analysis and community readiness assessment. To that end, and as part of the
Community Readiness Assessment, CHP received a grant from the Colorado Health Foundation to work
at identifying current gaps as well as strengths and potential obstacles in order to identify interventions
that appropriately matched the needs specific to the community. In addition to assessing the needs and
opportunities through a SWOT analysis (see larger report), CHP commissioned Trajectory® Healthcare,
LLC (Trajectory) to help explore the potential costs and benefits of selected interventions aimed at
addressing the opioid problem in the Colorado Springs Metropolitan Statistical Area (CSMSA). A
review of the literature, with research into best practices as well as the analysis of opioid related trends
were combined with a series of local, confidential stakeholder interviews to provide the basis with which
to move forward. This accumulation of evidence was used as the basis in a targeted reduction of the
interventions listed by CPAR to just five interventions and the evidence-based cost benefit analysis of
6

those five interventions. CHP followed up with a series of community readiness interviews separately
(see larger report).
The CBA was undertaken by the Cost-Benefit Analytic Team (CBAT) of Trajectory with the
principal investigators, Thomas Wilson, PhD, DrPH and Melissa Ugianskis, MPH. This team, in
conjunction with CHP, divided the cost benefit analysis project into two broad tasks 1) A reduction to
five intervention strategies based on a review of the literature review and local interviews and 2) a cost
benefit analysis to be completed over the course of several months. Following the completion of a
preliminary draft, the project was extended to include a written analysis of the potential societal impact
of the opioid crisis.
Methods
Task 1 was to help CHP reduce the initial intervention table to five recommended strategies.
This in ol ed in er ie ing local s akeholders o be er nders and he comm ni

s percep ion of he

opioid abuse problems and potential impact of selected strategies. It also involved introducing to CHP
the public health philosophy broadly called the prevention strategy: Primary prevention, Secondary
prevention, and Tertiary prevention.4 This strategy is specific to the central problem, which in this case
is opioid abuse. Thus, primary prevention would be directed to preventing inappropriate use of opioids,
secondary prevention would be related to screening and treating people for opioid abuse; and tertiary
prevention would be preventing the consequence of opioid abuse. Under this prevention umbrella, the
CHP team was able to classify the numerous interventions into these three buckets. From that exercise
and the input from the interviews, five interventions were classified as being beneficial for the cost
benefit analysis, as together, they were able to fill all three prevention buckets.
Task 2 was to conduct a cost benefit analysis of the five recommended strategies. This included
research and estimating the population size and population segments in the Colorado Springs
metropolitan statistical area (CSMSA) by exploring the literature on the opioid crisis nationwide and in
7

Colorado, including an estimated number of opioid overdose deaths, an estimated number of those
abusing opioids, and an estimated number of people using opioids (See Figure 4, the Iceberg Opioid
Model ). In examining the trend of opioid deaths over the past few years, projections were made
assuming the past trends would continue (See Figure 3: Opioid Death Trends).
Given that the interventions focused on different parts of the population as represented by the
primary, secondary and tertiary prevention philosophy, a literature review was conducted to estimate a)
which primary sub-population was targeted; b) what the estimated benefit of each intervention was on
the appropriate sub-populations; and c) the estimated benefit of each intervention. All of the estimated
benefits were based on the most recent and applicable values found in literature. The benefits were
estimated based on the short-term value (reduction of emergency visits and inpatient stays) and the
longer-term value of the economic value of a year of life saved due to the prevention strategies. In
addition, societal benefits overall were researched to estimate the areas of society that these preventionbased strategies would most impact.
Results
Task 1 Results: Categorization Principles
Table 1: Categorization of the Five Interventions into Primary, Secondary and
Tertiary Prevention
Treatment
(#1)
Primary
Prevention
Secondary
Prevention
Tertiary
Prevention

Naloxone
(#2)

Provider
Education
(#3)
X

X

Needle
Exchange
Program (#4)

Community
Education
(#5)
X

X
X

Table 1 illustrates that intervention #1 (Treatment) is clearly in the secondary prevention bucket
as it directly is designed to treat opioid abuse to prevent the person from further harm, such as an
8

overdose. Needle exchange is considered secondary prevention as those involved in this activity will be
less likely to experience the poor outcomes of dirty needles and more likely to engage in treatment.
Naloxone (Intervention #2) is designated as a tertiary pre en ion ac i i , as i pre en s dea h b an
intervention designed to save lives. Community education (#5) is designed as a primary prevention
activity; as is provider education (#3)

this is outside of treatment and is primarily concerned with

reducing the duration of prescribed opioid therapies as well as offering alternatives to opioids, when
appropriate. The assumption here is that if intervention #1 for treatment (i.e. MAT) is not implemented
fully, then the existing infrastructure will be able to support interventions #2 - #5.
Task 1 Results: Summary of Local Confidential Interviews
During the research phase of the cost benefit analysis, a small number of local interviews were
conducted with key stakeholders in the Colorado Springs area.5 These interviews were for research
purposes and it was agreed to keep the names confidential. The areas of expertise included law
enforcement, emergency response, primary care and behavioral health. The results of the six local
interviews are summarized below.
The number one response from the interviews in terms of the biggest need for the Colorado
Springs area was a low-barrier, tiered facility to take and treat addicted persons. Quotes from
respondents in the beha ioral heal h field incl ded, There reall , reall is s ch a h ge need for de o
here and

e despera el need an all-payer access to in-pa ien rea men , incl ding Medicaid.

Another respondent from primary care, offered this response to the query of what facilities are available
in El Paso Co n

o deal i h de o and rea men , No hing. We j s don ha e adeq a e reso rces

here to deal with detox, or addiction - no viable, accessible long- erm herap . I don
are resources here a ailable o he p blic, par ic larl

hink ha here

hose i h a lo er income. When asked h a

stand-alone facility dedicated only to substance use disorder was needed, one behavioral health
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professional said that it would be unsafe for the public at large to be treated in the same space as those
who are treated for addiction.
As a follow up, when asked about the system currently in place that offers a social detox setting,
all of the respondents (6/6) felt that the current options were inadequate for the needs of the area. One
response ha

as echoed in one hro gho

We need a facility that is low-barrier

he in er ie s as, Wha

e need here is a medical de o .

at least, initially- then there needs to be in-patient, as well as out-

patient treatment, work i h peers, e c. And a medical componen , no

ha is essen ial. Ano her

respondent echoed the sentiment on medical care in describing how fear is a big barrier to seeking help
at the current out-pa ien facili ies. Fear is a h ge barrier for social detox. Patients worry about the
lack of medical oversight
orr abo

they do

they worry about having seizures -they worry about dying they

no ha ing a safe place o be so

lnerable. Those i h a backgro nd in emergenc

response revealed that, although hospitals offer medical oversight, they were not safe or secure places to
take addicted persons. They pointed out that dealers, friends, etc. can walk into and out of hospitals
without question and that addicted individuals will even break into sharps containers to get the unused
drugs left in old, used needles.
The need for prevention and understanding came in as the second highest need among the
in er ie ees. One responden s commen ar on he s bjec began,

e [ he comm ni ] need o

understand that this is not a one- ime hing. This isn j s an o erdose hen de o and rehab. I is
cyclical. Addiction is a chronic disease. It is forever, and we, as a society

our community - need to

start treating it like that. This is not a one-time quick fix. As much as we [the community] are dealing
with which post-addiction plan we implement, we have got to get up-s ream in erms of pre en ion.
None of the respondents felt that the approach to adequately addressing the opioid epidemic
could be achieved through just one intervention. They all felt that there needed to be more than one
approach run in coordination with one another, concurrently. One interviewee explored the idea of
10

incl ding ho sing i hin he comm ni

response plan, I don

approach. We ha e o ackle pre en ion a he same ime ha

hink that it can be an either-or
e ackle de o , ho sing, reco er , e c.

Another respondent said that while national backing might be needed, any approach taken should be
coupled with a behavioral health component, as many patients with substance use disorder also identify
with a trauma of some sort in their past.
Some of those familiar with emergency response said that the current method of dealing with
addiction in the Colorado Springs area is referred o as Trea

Street

Repea . This seemingl

endless cycle is viewed within that community as a highly ineffective and frustrating cycle within which
to be caught. They all say that they have patients that they see who repeatedly overdose
ime again, some imes i hin da s of each o her
ere rea ed correc l

ime and

and they wonder aloud what would happen if they

he firs ime. These professionals said ha he ha e of en heard ha he cos s

of an in-patient facility are way too high. One respondent said that the cost is certainly an issue and they
agree that it would likely be very expensive, but wonder if people know how much is being spent on
multiple ambulance rides over and over again, coupled with the costs of the emergency room and the
transport to the social detox, only to start the process over again with the same patient within days. Two
of the interviewees said that they realized that all of their testimony is based solely on experience - on
anecdotal evidence and thought that there would be much more power behind their testimony if it was
supported by data. They felt that the administration of Naloxone (Narcan), for instance, should be
racked be er, sa ing he da a collec ion of Narcan here is er

eak, I don

hink e are really

racking i a all.
The third most commonly cited barrier to properly treating opioid addiction in Colorado Springs,
according o local in er ie da a, is comm ni

s ppor . One responden said, There is a differen

philosophy here. They [the community members and representatives] feel that a lot of the harm
reduction and medication treatments are endorsing criminal activities. Tha
11

as hen follo ed p i h,

he c re o ha is comm ni
he doc ors is good, b

ed ca ion. The feeling from some of he in er ie ees is that educating

doing i

i ho

ed ca ing he comm ni

o ld be seless. The [ he

community members and representatives] need to know that property crime goes up with heroin use,
hef s go p i h addic ion, hen here s he court costs, police response, the medical costs we already
talked about, and the human equation

if we do nothing or just continue doing this

what is it costing

s? I

as hen f r her no ed ha , The people i h he po er o make real changes need o be at the

able.

We can ha e mee ing af er mee ing on he problem, b

n il e can ge hose in he po er or

posi ion o make he call o mo e on i , e are spinning o r heels.

There needs o be a h ge

investment in education and real data collection and less denial. The belief is ha comm ni
ill lead o a recogni ion of he problem, ra her han ha is ermed as a
arrogance i hin he comm ni
ha e a no in m

o n men ali

illf l denial and e en an

as respondents believe that Colorado Springs and surrounding areas
hen i comes o dr g ab se. E er one hinks ha i is some o her

o n s problem. One of he responden s said ha he comm ni
home for people

ed ca ion

ed ca ion reall needs o bring i

o make i personal if here is any chance of gaining their support. Another said

ha in order for an comm ni

ed ca ion o ork,

e need o sho a proof of concep

show what is

orking [and] hen sho ho i can ork here.
The takeaway from the interviews was a need for a specific, designated space to take addicted
persons to treat them, all the way from detox through recovery. This facility, it was suggested, should
be a low-barrier, tiered operation with medical oversight and integrated behavioral health. It was also
noted that prevention through education was of primary importance, with both practitioners and
community members believing there is a need for more education than is currently available. It was
communicated by most of the respondents that, while the Colorado Springs community may not yet be
ready to get behind a treatment facility, with proper education and communication; there was still a good
possibility of finding that common ground well as community support.
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Task 1 Results: Brief Summary of Literature
Societal Impact on Community
The societal cost of opioid addiction can be crippling to a community.6 In 2015, the cost of
substance abuse was determined to be over $700 billion/year.7,8 Opioids alone were estimated to have
killed over 33,000 people in 2015 and cost the United States an estimated $504 billion, according to the
2017 report issued by the Council of Economic Advisers (CEA) to the White House.9 This cost reflects
adjustments for the underreporting of opioid fatalities, includes deaths attributed to heroin, and includes
the related non-fatal costs. With approximately 2.4 million Americans struggling with opioid use
disorder across the country and overdose deaths in Colorado on the rise, there is a need to look at how
these costs break down.7,9,10

When looking at the cost to the system of prescription opioid abuse in Figure 1 (above), it is important
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to note that treatment for addiction makes up about 4% of the total costs.7 Lost productivity makes up
26%, criminal justice about 10% and the costs of fatalities make up approximately 27%.7
While the costs of MAT are high, they still pale in comparison to the annual cost of incarceration
in Colorado, which is approximately $30,374 per inmate per year.11 While incarceration costs are high,
it is interesting to note that the Federal Bureau of Prisons data from September 2017 indicates that over
46% of all those incarcerated are there for a direct drug offense.
comm ni
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Unfortunately, these losses to the

don s op here. In fac , they continue well after an inmate has been released. Following

release and reintegration into society, former inmates earn approximately 40% less than individuals who
have never been incarcerated.13 With over half of the inmates, 54%, having children under the age of
17, the impact continues to affect the community through subsequent generations.12,13 There is,
however, some good news for interrupting the generational impact of substance use disorder through
education. Studies indicate that a properly implemented school prevention program could initiate a
decline of 1.5 million youth nationwide and delay onset for a mean of two years.14 In addition to the
education intervention for students, medication-assisted treatment has been shown to reduce
incarceration costs and recidivism, as well as drug overdose deaths after release.15
Impact of Opioid Epidemic on Public Health
Blood Borne Disease
Another one of the unintended consequences of opioid use is the possibility of an increased
spread of blood borne disease throughout the community, as a result of the rise in injectable opioids.
Scott County, Indiana is one such example of the rapid spread that disease can take. For reference, Scott
County Indiana is roughly the size of Teller County Colorado with a population of approximately 23,000
people.16,17
At the outset of 2015, the state of Indiana began investigating the alarmingly high and unusual
outbreak of human immunodeficiency virus (HIV) in Scott County, Indiana. It had been typical to see
14

no more than five cases per year in this county of Indiana, yet by this point in January eleven had been
confirmed. By November of that year, 181 people had been diagnosed with HIV.18 The Indiana State
Department of Health (ISDH) and others were able to link the majority of the cases to the sharing of
needles that were primarily used for oxymorphone.18,19 Oxymorphone is a prescription extended-release
opioid that was being injected by between one and six people at any one time, with the number of
injection times ranging from four to fourteen each day.19 By March 26, 2015, a public health emergency
was declared in the state by executive order and an incident command center was established. With the
recognition of the connection between the opioid injection drug use (IDU), one of the major responses
was to implement needle exchange programs within the community. Needle exchange programs are a
harm reduction strategy to reduce the sharing of needles, and ultimately interrupt and reduce the
transmission of HIV and Hepatitis C viruses. This outbreak in a small American community, with no
history of HIV infection, became a wakeup call for many counties across America of the potential
impact to the health of the community at large of an unaddressed opioid epidemic in the making.
The Centers for Disease Control and Prevention (CDC) estimates that in 2013, 3,096 cases of
HIV infection were directly attributable to intravenous drug use.20 In addition, they stipulate that 5090% of those diagnosed with HIV are also co-infected with Hepatitis C Virus.20
The CDC reports that the positive health impact and the cost effectiveness of needle exchange
programs can be significan . Their re ie of he a ailable s dies fo nd decreases in HIV pre alence
from 50% o 17%

20

and a return on investment (ROI) of $7.58 for every dollar invested nationally.20

The CDC also reports on a study that tracked new HIV cases in the years since the ban on needle
exchange in the District of Columbia was lifted. That study revealed a 70% decrease within their
intravenous drug use population of newly reported cases of HIV.20
The correlation between the opioid epidemic and the spread of blood borne infection to the
community at large is becoming so well known that national organizations are advocating for needle
15

exchange programs as a matter of urgency for public health and wellness. AIDS United is
recommending MAT and needle exchange programs as evidence-based interventions that help to stop
the spread of the HIV infection and provide much needed resources for those already diagnosed.21 The
American Civil Liberties Union (ACLU) is also a vocal proponent of needle exchange programs as a
means of p blic safe , repor ing ha o er half of childhood HIV diagnoses are he res l of he paren s
intravenous drug use and that needle exchange program participants are five times more likely to enter
drug treatment than those who had never taken part in a needle exchange program.22
Incidental Exposure
The American Association of Poison Control Centers defines exposure as an accidental or
suspected contact with a particular substance.23 This contact could be through inhalation, absorption,
ingestion, injection, etc. Reports of incidental exposure in the state of Colorado and across the country
are on the rise.24 Exposures to fentanyl, heroin and even prescription opioid pills can cause overdose
and death, depending on the amount and type of exposure, as well as the individual exposed.
Nationally, heroin exposure calls have increased from 3,152 in 2011 to 5,697 in 2015.24 Colorado alone
saw a 60% increase from 2011 to 2015 in the number of reported heroin exposures.24
One of the major sources of incidental heroin exposure is the discovery of used needles in public
places. Across the country, there are recorded cases of dirty needles found in parks, schools, yards,
libraries, beaches, busses and other public places.25

28

To research the anecdotal reports of dirty needles,

researchers studied two major cities in the United States: San Francisco, California and Miami, Florida.
San Francisco was chosen because it has functioning needle exchange programs aimed at curtailing the
spread of disease through dirty needles. Miami, on the other hand, was used as a comparison city that
did not have active needle exchange programs in place. The tests were conducted one year apart (2008
and 2009) using visual inspections, walkthroughs and interview data from intravenous drug users (IDU).
The visual inspections were based on grids using 1000 census blocks in each city. Results revealed 44
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needles found per census block in San Francisco, as compared to 371 needles per census block in
Miami, where no needle exchange programs existed.29
Possible Models for the Delivery of MAT
Opioid treatment care models of care are typically divided into two broad categories in the
available research, practice-based and system-based, or what the American Association for the
Treatment of Opioid Dependence (AATOD) refers to as top-down and bottom-up systems.30,31 Practicebased models are typically decentralized, with office based treatment for dependency, while systembased (top-down) models tend to have a central specialized treatment facility that coordinates all
surrounding, affiliated care services.30,31 In the bottom-up Office-Based Opioid Treatment (OBOT)
models, practitioners who complete the necessary training are able to obtain a waiver to dispense the
appropriate medication and therapy, with the coordination of any follow up care often falling to their
staff.31 Chou et. al points ou ha hese ph sicians offices of en r
r n he follo

p and r

o designa e one specific s affer o

o be he gl e ha holds he coordina ion of ser ices oge her.31

Despite the overall broad distinctions, models of care for MAT are implemented in diverse and
some imes o erlapping

a s across he co n r .31 Coordinated care models that have a central, tiered

medical home to facilitate the various and complex needs of the individual are set forth as a standard in
evidence-based care for opioid dependency.30 A reason for this may be that top-down models may be
better equipped to handle the complexities that often accompany substance use disorder such as
supportive housing, counseling and medical care, while individual providers of MAT may find it
diffic l o con rol he broad and comple

se of needs ha of en accompan se ere opioid se

dependency.30 As the top-down approach is not always an option, several variations on the theme of
coordination have sprung up. One such model is the CoOP (Collaborative Opioid Prescribing) model
that was developed at Johns Hopkins Hospital as a method of care coordination using a bottom-up
approach.30 In this approach, care is coordinated to include services such as family counseling,
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vocational assistance, e c. as needed hro gh ongoing elephonic and elec ronic comm nica ion
between the opioid treatment program and the office based provider.30,31
While there are numerous variations of the centralized and decentralized models, some models
are designed to address a specific need, such as pregnancy, HIV, a rural locale, home health, as well as
hospital-based or an emergency department initiation.31,32
Regardless of the method chosen, research indicates that, in order for MAT to be successful, the
system needs to coordinate MAT prescribing physicians, primary care, psychiatric care, pain
management and specialty services with payers and social services.10,30,31
It is interesting to note that one of the states studied, Vermont, began implementing MAT with a
decentralized, office based model, then switched to a top-down centralized approach. A brief look into
that progression follows.
O eS a e M e

a Dece

a ed

a Ce

a ed M de

Vermont Hub and Spoke Model
When MAT first began in Vermont, it was implemented through a decentralized, practice-based
model that changed over time into a system-based one, which is now referred to as the Hub and Spoke
Model. Because Vermont, according to the National Safety Council, is one of only four states in the
country making progress in the fight against opioids, what follows is a deeper look into how and why
the treatment for opioid use disorder has changed over time .33
Initially, MAT of any kind was not even available in Vermont.34 Soon after passage of Vermont
Senate Bill 303 in 2000, which allowed treatment with methadone, the first opioid treatment facility
opened.34 In the years following, many office-based MAT treatment programs opened and began to
treat small numbers of patients at a time.34 Despite Medicaid coverage of Buprenorphine as well as
incentives and education for office based treatment options, the numbers of patients treated remained
low while the numbers of patients needing treatment remained high. Barriers to full implementation
18

cited include logistics, reimbursement, lack of support for providers

especially in dealing with

complex medical patients and a lack of psychosocial services open and available to complete the
treatment.34 Waitlists to receive access to an medically assisted opioid treatment program grew to
almost a two year wait.34
In order to break down
these barriers, in 2013, VT
implemented what is referred to as
the Hub and Spoke Model. This
model is based around a center
specializing in opioid use disorder
that can handle complex cases (the
hub) surrounded by a network of
physicians of all specialties,
hospitals, substance abuse

Figure 2

outpatient facilities, jails,
behavioral health services and
others (the spokes). The hubs are staffed with board certified addiction specialists, appropriately trained
medical staff as well as care coordination team members.35,36 Movement to and from the hub goes both
ways, but hub to spoke is the main goal. Once a patient arrives at the hub facility, they are evaluated
and placed in the most appropriate place to cater to their individual needs. That may be the hub for in
patient medication-assisted treatment or it could be one of the spokes. In this way, emergency services,
hospitals, mental health or community programs all have one place to take a patient struggling with
opioid use disorder. Once care in the hub has stabilized, patients are transferred to the most appropriate
spoke to meet their ongoing needs, all with the assistance of care coordination.37 Occasionally,
19

ph sicians ma re rn pa ien s ho need i back o he h b. These pa ien s are priori i ed o ens re
the patient and referring physician feel supported in the treatment of this complex disease.34 Spokes
within the model receive ongoing consultation and education as needed.
While the results of this model in Vermont reveal the numbers of drug related deaths go up and
down, there are signs of promise with a change to this design. In 2013, the same year the hub and spoke
model was initiated, prescription opioid related deaths were at 45.38 Two years after that, in 2015, it was
32.38 The number of heroin deaths went from 9 in 2012 to over double that in 2013 and then to 34 in
2014. A break in this steep rise began to show in 2015 when the heroin related deaths held steady at 34.
The Vermont Department of Health cites the National Survey on Drug Use and Health to reveal that
overdose deaths in Vermont went down from 2012/2013 to 2013/2014 as did non-medical use of
prescription pain relievers.38 Adoption of the hub and spoke model has resulted in 50% increase in
pa ien s ser ed per ai ered prac i ioner and Vermon no has he highes capaci

for rea ing opioid

se disorders in he Uni ed S a es.34 Vermon s change o a model of combining prevention and care
coordination with medication-assisted treatment and recovery opportunities has also been touted by the
American Association for the Treatment of Opioid Dependence as a model method of delivery for the
treatment of opioid use disorder.30 The AATOD ri es ha , coordina ed care models [such as the Hub
and Spoke model] be er address rea ing pa ien s m l iple needs, incl ding infec io s disease and
ps chia ric comorbidi .

30

Task 1 Results: The Five Interventions
Based on the reviewed research and local interviews, the following five opioid use disorder
interventions were chosen for a detailed, comparative cost-benefit analysis based on the CSMSA.
#1: Medica ion Assis ed Trea men , or MAT, (referred o as Trea men in he ables) is a
clinicall pro en approach ha combines medica ion and social s ppor ser ices for he rea men of
substance use disorders.39 The three types of medication that are reviewed and currently federally
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approved to treat patients with an existing opioid addiction include methadone, buprenorphine and
naltrexone. These medications, when used in conjunction with properly implemented counseling and
behavioral health therapies have been found to be effective in the treatment of substance use disorder,
decreasing the risk of relapse, prevention of overdose, as well as the reduction of HIV high risk
behaviors in opioid-addicted patients.40,41
MAT requires waivers for physicians to prescribe these medications, so the cost of physician
education is factored into the following analysis. The three types of medication used for medicationassisted treatment are used and administered differently. Methadone can be ingested as a liquid, tablet
or wafer, and is taken on a daily basis. Buprenorphine, if taken orally as a tablet or dissolving strip, is
taken daily as well; but if it is administered as an implant, the implant is good for six months.39
Naltrexone, however, is not an opioid medication and is taken either by tablet daily, once a patient has
gone through the withdrawal process, or by monthly injection.39
#2: Naloxone is a Food and Drug Administration (FDA) approved medication for the treatment
of opioid overdose. It is an opioid antagonist and works by blocking the opioid receptor sites in the
body.10,42 Naloxone can either given by intranasal spray, or it can be formulated for injection into the
vein, muscle or under the skin. Although Naloxone can be used for certain longer-term substance use
disorder treatments, its individual use in this analysis is recommended and evaluated for the use of
stopping an in-progress, emergency overdose.
As an opioid o erdose can ca se he depression of an indi id al s cen ral ner ous system as well
as their respiratory system, research indicates that naloxone can be a powerful and relatively easy-toadminister way to save countless lives.42 With minimal education, lay community personnel and family
members of those who are at risk of an overdose can be trained to administer Naloxone, thus saving the
person s life as they await emergency services.42,43,44
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#3: Provider Education is one of the goals put forth by the Food and Drug Administration (FDA)
and Health and Human Services strategic opioid response, citing the 12.5 million people misusing
opioids in 2015. The goal, as described in o reach, is o empo er he p blic, pa ien s and pro iders
hro gh ed ca ion and a areness.

45,46

The Centers for Disease Control and Prevention (CDC) has

issued opioid prescribing guidelines for practitioners that focus on the conditions under which to
prescribe or not prescribe, as well as how to recognize the signs of addiction through the use of
prescription drug monitoring programs.32
#4: Needle Exchange Programs (NEP) are included as a best practice for harm reduction in
preventing the spread of disease and opioid response, as recommended by the CDC, World Health
Organization (WHO) and Department of Health and Human Services (HHS).47
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The CDC has funds

available and provides guidelines on which needle exchange program activities are best.50 While there
are multiple ways to implement a needle exchange program, the basic idea is to provide sterile needles
and needles at little or no cost to those suffering from substance use disorder, while facilitating the safe
disposal of used needles and providing information on available treatment.
According to a 2014 study published in the International Journal of Drug Policy, ecological data
examined from over 81 cities worldwide revealed that HIV prevalence went up by a mean of 5.9% in
cities where there was no needle exchange program in place, but went down by 5.8% in the 29 cities
with functioning NEPs.51 It is important to note that trends and other possible confounding factors may
affect this data, this demonstrates evidence of NEP efficacy.
#5: Community Intervention and Education through mass media is designed to raise community
awareness of the opioid epidemic and alert them to the signs and symptoms leading to an opioid use
disorder. It will make them aware of how and where to take an individual who needs help for an acute
overdose and/ or treatment for an on-going addiction. Free educational materials can be made available
to the public with contact information for local access to specialists while answering concerns and
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questions relating to overdose, addiction, withdrawal and support. The intent of a mass marketing
campaign is to educate, familiarize and make the community comfortable enough to support and
encourage the recovery of the community, while dispelling stigma. This intervention is intended to be
used in conjunction with the other intervention strategies.
Task 2 Results: Actual and Projected Trends Over Time in Opioid Deaths, CSMSA

The estimates52 for 2015-2017 in Figure 3 are based on Colorado state estimates (per references cited in
the figure) and then adjusted for the population of the CSMSA as a percentage of the entire population
of Colorado. The percent difference between 2015 and 2016 (~5.1%) was then calculated, as well as the
percent difference between 2016 and 2017 (~6.2%). The difference between the two results was then
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calculated (~1.1%). That value was then added to the percent difference found in 2017 to come up with
the 2018 estimate=~6.2+~1.1=7.4 (rounding error can explain the discrepancy). The 2018 estimate was
the 2017 estimate multiplied by 1.074.

Figure 4 sho s ha for e er single opioid dea h, here are 10 cases of rea men admissions for
ab se, 32 emergenc depar men

isi s for mis se or ab se, 130 people who abuse or are dependent,

and 824 cases of non-medical uses. The CBA conducted below is based on these ratios, and founded
upon the estimated number of opioid deaths in 2017. This chart is derived from the Iceberg Opioid
Model ci ed in Valuck (2017) and is used as the basis for the population segments in the cost-benefit
analysis.52
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Table 2: Summary Table of Interventions and Primary (P) and Secondary(S) Populations
Impacted
Populations
Sub-Population
Descriptioni
CSMSAii
All Rx Opioid
Usersiii
Non-Medical
Users
People Who
Abuse or Are
Dependent
ER Department
Visits for
Misuse or
Abuse
Treatment
Admissions for
Abuse
Opioid
Overdose
Deaths

Interventions

Est. N
in 2017

No
Intervention
(#0)

Treatment
(#1)

Naloxone
(#2)

Provider
Education
(#3)

Needle
Exchange
Program
(#4)

Community
/ Media
Education
(#5)
P

732,327
189,863
102,885

P

S

S

S

P

S

P

S

S

S

S

S

S

S

S

S

S

S

S

16,212

3,991
1,247
S

P

125

Table 2 shows the sub-population where it is hypothesized that he primar ( P ) impac begins.
It is also assumed that all sub-pop la ions, marked S for secondar , ill be impac ed. The s bpop la ions ill firs be described, hen he alloca ion of P and S are assigned to each intervention.
The estimated number of individual in Colorado Springs Metropolitan Statistical Area that are in
each of the categories are based on numbers from the Iceberg Opioid Model (see Figure 3 above). The
foundation of these numbers is based on the estimated number of opioid deaths in 2017, which are
n=125. Once established, the following ratios from that model are incorporated as follows. For each one
(1) Opioid Overdose Death, here are 10 Treatments Admissions for Abuse, 32 ER Department
Visits For Misuse Or Abuse, 130 indi id als ho Abuse Or Are Dependent and 825 Non-Medical
Users.

52

The sources for the other two sub-populations

described by the endnotes in the table.
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R Opioid Users and CSMSA - are

For intervention #1 (Treatment) it is the people who abuse or are dependent that will experience
the primary impact, while all sub-populations below it will experience a secondary impact. For
intervention #2 (Naloxone), it is only the last sub-population; for intervention #3 (provider education)
he primar impac s ar s i h All Rx Opioid Users and cascades do n o all of the other sub-groups.
For needle e change (#4) he principal gro p impac ed is People Who Abuse or are Dependent and for
intervention #5 (community education), all groups are impacted, starting with the entire CSMSA
population.

Table 3: Projected Impact of No Intervention

Sub-Population Description

Est. N in
2017

CSMSA

732,327

All Rx Opioid Users

189,863

Non-Medical Users

102,885

People Who Abuse or Are
Dependent
ER Department Visits for Misuse or
Abuse

16,212

Projected n
in 2018
Based on
No
Intervention"
(#0)
770,898
199,863
110,514
17,414

3,991

4,287

Treatment Admissions for Abuse

1,247

1,340

Opioid Overdose Deaths

125

134

Table 3 shows the projections of the 2017 numbers into 2018. These numbers are projected
based on the estimated number of opioids deaths

the foundation of the table

that are expected in

2018 based on the trend line established in the years 2015, 2016, and 2017 (see Figure 3), for an increase
of 7.4%. The numbers for the sub-populations were based on the opioid death data from 2017
multiplied from the numbers in the Iceberg Opioid Model : For each one Opioid Overdose Death,
there are ten Treatment Admissions for Abuse, 32 ER Department Visits for Misuse or Abuse, 130
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individuals who Abuse or Are Dependen and 825 Non-Medical Users. The methods used for the
other two populations

R Opioid Users and CSMSA

were based on the ratio of the number of

R Opioid Users o the n mber of Non-Medical Users (1.85) from 2017, minus a 2% reduction in
Rx opioid prescriptionsiv and the ratio number in he CSMSA s b-population to the number (n) the
R Opioid user subpopulations.

SubPopulation

Table 4: Projected Impact of the Five Interventions
The Five Interventions
Needle
Provider
Community
Est. N in Treatment Naloxone
Exchange
Education
Education
2017
(#1)
(#2)
Program
(#3)
(#5)
(#4)
Expected
16.00%viii ix
v
vi
vii
x
Impact
36.00%
6.00%
6.01%
8.0%xi
Total Impacted

CSMSA
All Rx Opioid
Users
Non-Medical
Users
People Who
Abuse or Are
Dependent
ER
Department
Visits for
Misuse or
Abuse
Treatment
Admissions
for Abuse
Opioid
Overdose
Deaths

732,327

58,586

189,863

11,411

15,189

102,885

6,183

8,231

16,212

5,836

974

623

1,297

3,991

1,437

240

153

319

1,247

449

75

48

100

125

45

8

5

10

8

This table (#4) is based on projections from 2017 as if these interventions occurred. The key to
the table is the expected impact line which includes references. These endnotes should be accessed to
fully understand the methods behind each estimate, some of which are quite complex. Essentially, from
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extensive literature reviewed, we expect a 36% impact from intervention #1 (MAT treatment). This is
based on the proportion of opioid addicted cases that will have a successful outcome with full treatment,
partial treatment, and no treatment. There is a 6% impact for intervention #2, Naloxone, based on the
number of overdose deaths prevented with naloxone distribution. A 6.01% impact is anticipated for
intervention #3, provider education, based on data showing the impac of e ernal press re on he
increase in opioid prescriptions per year, where we assumed a similar decline using opposing e ernal
press re on physicians through new guidelines and education - this time to reduce, rather than increase,
opioid prescriptions. There is a 16% impact for intervention #4, the needle exchange program, based on
the number of heroin users who get treatment for addiction and an 8% impact for community education
based on an analogous model related to smoking cessation programs exposed to media. Per table 2, the
impac for each in er en ion begins on he Primar ( P ) pop la ion and cascades hro gh all s bseq en
S (secondar ) populations. These impacts are depicted visually in Figures 5-11.
Figures 5-11 show the potential benefit of each intervention on each of the subpopulations, plus
he impac of all in er en ions ( he addi i e model). Each fig re also sho s he c rrent situation and
the projected distribution of each subpopulation to 2018. The impact assessments are, per agreement
with CHP, based on the 2017 populations.
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In Figure 5 the data shows the estimated number of people in the "Opioid Overdose Deaths" subpopulation that are expected and prevented by targeted scenarios. This group is impacted by all five
interventions with the largest impact from intervention #1, MAT treatment.
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In Figure 6 the data shows the estimated number of people in the "Treatment Admissions for
Abuse" sub-population that are expected and prevented by targeted scenarios. This group is impacted by
four of the five interventions, those targeted for overdose treatment (intervention #4, naloxone) do not
impact this population; the largest impact is from intervention #1, MAT treatment.
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In Figure 7 the data shows the estimated number of people in the "ER Department Visits for
Misuse or Ab se sub-population that are expected and prevented by targeted scenarios. This group is
impacted by four of the five interventions, those targeted for overdose treatment (intervention #4,
naloxone) do not impact this population; the largest impact is from intervention #1, MAT treatment.

31

In Figure 8, the data shows the estimated number of people in the "Abuse or are Dependen s bpopulation that are expected and prevented by targeted scenarios. This group is impacted by four of the
five interventions, those targeted for overdose treatment (intervention #4, naloxone) do not impact this
population. The largest impact is again from intervention #1, MAT treatment.
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In Figure 9 the data shows how the estimated "Non-Medical Users" sub-population is expected
and prevented by targeted scenarios. This group is only impacted by the two interventions that are not
specifically directed to current opioid users, intervention #3 (provider education) and intervention #5
(community education).
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Figure 10 illustrates the estimated number of people in "Rx Opioid Users" sub-population that
are expected and prevented by targeted scenarios. This group is only impacted by the two interventions
that are not specifically directed to current opioid users, intervention #3, provider education and
intervention #5, community education.
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In Figure 11 the estimated number of people in the "CSMSA" sub-population are shown as
expected and prevented by targeted scenarios. This group is only impacted by the one intervention,
intervention #5, community education.
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Table 5: Estimated Cost of the Interventions
Treatment
(#1)

Naloxone
(#2)

Provider
Education
(#3)

Needle
Exchange
Program
(#4) xii

Community
Education
(#5) xiii

35 xiv

1,716 xv

15,840 xvi

4,021

154,000,xvii

Cost Per Unit Per Year

$100,000xviii

$100

$67

$20

NA

Total Cost Per Year
Cost Per Unit Training
Total Cost Per Year Training
Total Cost Per Year (Leasing
Buildingxx)
Total Cost Per Unit (MAT)
Cost Per Year MAT

$3,502,123
$196 xix
$6,851

$171,612

$1,061,280

$80,413

$154,000

$171,612
(Rank #3)

$1,061,280
(Rank #2)

$80,413
(Rank #5)

$154,000
(Rank #4)

Number of Units

Total Costs & Rank

$400,000
$2,796xxi
$23,117,664
$27,026,638
(Rank #1)

The bottom line of Table 5 is in fact, the bottom line. It reveals the cost estimates for each
intervention, the details of how those are calculated are listed in the extensive end notes. Intervention #1
(Treatment) is the most expensive at over $27M per year. This amount is based on several factors: 1) on
the number of providers that currently have a waiver to conduct MAT 2) on treatment for a specific
number of people; and 3) based on an estimated number needed to treat all opioid addicted individuals
in CSMSA (the latter includes training) and 4) the estimated cost of leasing facilities to treat these
people, plus the estimated cost of treatment and its duration (the most expensive part of this
intervention). Provider education, Intervention #3, costs around $1M per year, Naloxone (#2) and
Community Education (#5) are estimated to be $182K and $154K respectively. The least expensive is
Intervention #4 (the needle exchange program) which comes in at around $80K (this is assuming that if
a new method of treatment (i.e. MAT) is not undertaken, then the existing infrastructure will be able to
support the other interventions).
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Table 6: Estimated Benefit of Intervention Based on Reduced Emergency Room and InPatient Hospital Stays
Needle
Provider
Community
Unit
Treatment Naloxone
Exchange
Education
Education
Cost
(#1)
(#2)
Program
(#3)
(#5)
(#4)
Est. Benefit of
Intervention on
$1,423 $2,044,509
$0
$341,319
$218,081
$454,335
ERxxii
Est. Benefit of
Intervention on IP
$10,400 $4,668,768
$0
$779,425
$498,002 $1,037,504
xxiii
Hospital
Total Direct Benefit
$6,713,277
$0
$1,120,744 $716,083 $1,491,839
NA
& Rank
(Rank #1) (Rank #5) (Rank #3) (Rank #4) (Rank #2)
Table 6 shows the estimated benefit for each intervention based on the expected costs of an
emergency room visit and an inpatient stay the estimated cost of these are based on the references
cited in the endnotes. The interventions are ranked from most benefit to least benefit: Treatment (with
an over $6M benefit) Community Education ($1.5M benefit), Provider Education ($1.2M benefit),
Needle Exchange Program ($700K), and Naloxone ($0K). These benefits are calculated at one event per
person per year.
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Table 7: Estimated Benefit of Intervention: Savings Based on Economic Value of QALY from
Prevented Deaths
Needle
Provider
Community
Unit
Treatment
Naloxone
Exchange
Education
Education
cost
(#1)
(#2)
Program
(#3)
(#5)
(#4)
Value of Life
Saved In
QALYSxxiv Per
Year of Life
Saved
$50,000
$50,000
$50,000
$50,000
$50,000
$50,000
Value of Life
Saved In
QALYSxxv Per
Year of Life
Saved
$50,000
$50,000
$50,000
$50,000
$50,000
$50,000
Number of Years
Expected to Be
Lost to Overdose
xxvi
35.55
35.55
35.55
35.55
35.55
35.50
Total Value

$1,777,500

$1,777,500

$1,777,500

$1,777,500

$1,775,000

Lives Saved
(From Table
Above)
Total QALY
Benefit & Rank

45
$79,987,500
Rank #1

8
$13,331,250
Rank #4

8
$13,353,469
Rank #3

5
$8,532,000
Rank #5

10
$17,750,000
Rank #2

Table 7 shows the estimated life-long benefit of preventing opioid deaths based on expected
number of years of life saved multiplied by the estimated value of each year of life valued at $50K.
Treatment is ranked #1 ($80M), followed by community education ($18M), provider education ($13M),
naloxone ($13M), and the needle exchange program ($8.5M).
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Table 8: Benefits Based on Societal Value (Constructed from Proportion of Benefits
Attributed to Each Intervention in QALY
Category of Societal Attributed Treatment Naloxone Provider
Needle
Community
Benefit
benefit
(#1)
(#2)
Education Exchange Education
xxvii
(#3)
Program
(#5)
(#4)
Substance Abuse
Treatment
Low Productivity

4%

2.6%

0.4%

0.4%

0.3%

0.6%

6%

3.9%

0.6%

0.6%

0.4%

0.9%

Criminal Justice

10%

6.3%

1.0%

1.0%

0.7%

1.4%

Fatal Costs (Low
Productivity and
Health Care)
Health Insurance

27%

16.5%

2.7%

2.8%

1.8%

3.7%

32%

19.5%

3.2%

3.3%

2.1%

4.3%

Estimated Impact
(Based on Percent
Attributed for Each
Intervention to
QALY Benefit)

100%

60.2%

10.0%

10.0%

6.4%

13.4%

Table 8 shows the estimated benefit by each intervention based on the data in Figure 1. The
attribution to each intervention is based on adding the total QALY benefit per intervention and
calculating the percent of that economic benefit attributed to each intervention. This is indicated in the
last line of the table: 60% to treatment, 10% to Naloxone, 10% to provider education, 6.54% to needle
exchange program and 13.4% to community education. The components of that total value are then
attributed to each of the components of the societal benefit, substance abuse treatment, low productivity,
criminal justice, fatal costs (low productivity and health care), and health insurance.
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Table 9: Cost Benefit Analysis

Treatment
(#1)
Cost-Benefit Ratio and Rank
(Based on Lower ER and Lower
Inpatient Hospital Costs Only)
QALY Cost Benefit and Rank*

*Societal benefit estimates per
year based on QALY benefit and
societal benefits (from Table 5).

Naloxone
(#2)

Provider
Education
(#3)

Needle
Exchange
Program
(#4)

Community
Education
(#5)

0.25
(Rank #4)

0.00
(Rank #5)

1.06
(Rank #3)

8.91
(Rank #2)

9.69
(Rank #1)

2.96
(Rank #5)

77.68
(Rank #3)

12.58
(Rank #4)

106.10
(Rank #2)

115.26
(Rank #1)

60.2%
(Rank #1)

10.03%
(Rank #4)

10.04%
(Rank #3)

6.4%
(Rank #5)

13.4%
(Rank #2)

Table 9 shows the estimated short-term cost-benefit (reduced emergency room and inpatient
stays) and long-term cost-benefit where the cost is one year, while the benefit is a potential life span
(based upon economic value of years of life saved). The bes

al e in he shor -term is community

educationxxviii because for every dollar spent, the model estimated $9.69 was returned. The second best,
in terms of value, was the needle exchange with $8.91 returned for each dollar. The other intervention
with a short-term benefit was provider education, where $1.00 investment returned $1.06. The
intervention that had an overwhelming benefit

treatment

only $0.25 was returned. When a long-term benefit

was ranked #4 where for every $1 spent,

the economic value of years of life saved

is

considered, all interventions return with a positive cost-benefit ratio and rank as follows. Community
education is #1, Naloxone is #2, provider education is #3, treatment is #4, and needle exchange is #5.
The table also shows the overall societal benefits based on QALY alone (without consideration of costs).
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Discussion and Conclusion
The rank order of the short term (1 year) cost-benefit analysis where the benefit was calculated
as only reduced ER visit and IP stays is as follows: Community Education, Needle Exchange Program,
Provider Education, Treatment, and Naloxone. The only three interventions with a positive cost
benefit were community education, where one dollar invested could yield a return of $9.10; needle
exchange where one dollar returns $8.91 (with the assumption that if a new method of treatment, i.e.
MAT is not undertaken fully, then the existing infrastructure will be able to support interventions #2 #5) and provider education where one dollar invested could yield a return of $1.10. All other
interventions had a negative cost-benefit. For example, rea men (MAT) results show that an
investment of $1.00 would yield a return of $0.25, and Naloxone (as it does not necessarily directly
reduce the emergency department or inpatient hospital stays) was $0.00.
However, with the value of saving a life and using the estimated economic value of each year
saved, all five interventions had a positive cost benefit. The rank order of the cost benefit was as
follows: Community Education came in at number one (for each dollar invested, the life time value is
calculated to be $115.26), then came the Needle Exchange Program ($1 led to a return of $106.10),
Naloxone ($1 led to a return of $73.13), Provider Education ($1 led to a return of $12.58) and Treatment
/ MAT ($1 led to a return of $2.96).
Please note that these CBAs assume that if intervention #1 (MAT) is not fully implemented, all
other interventions would be done using existing infrastructure. These long-term results are impressive,
but when broadly considering all societal and economic benefits across all interventions, including
health insurance, cost associated with a fatality (low productivity and health care), criminal justice, low
productivity, and substance abuse programs; the impact to society, long-term, of the interventions is
considerable.
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However, as resources are limited, the most cost effective short term and long-term value can be
s mmari ed b

he ried and r e s a emen , Pre en ion is he bes c re.

Influencing the community through the lens of primary prevention via media and by the
providers to seek alternatives to opioids for pain relief and to seek doses of opioid for shorter durations
when there is not an alternative is the most cost-effective strategy. The weakness of this strategy is that
it does nothing to help those who are currently addicted. As we have seen, the most effective strategy of
those addicted is treatment, specifically Medication Assisted Treatment (MAT), a secondary prevention
strategy. This research has shown, however, that this is very expensive, and the CBA only included the
cost of treatment, and did not include the of the full cost of implementation of MAT in a centralized
model, such as the hub and spoke, which would include psychosocial support, inpatient rehabilitation
and a fully supportive community.
In addition, the early indications we have from our stakeholder interviews suggest the current
de-cen rali ed model of care here cer ified pro iders are dis rib ed hro gho

he Colorado Springs

Metropolitan Statistical Area may not be the most effective or sustainable model.
Obviously, a strategy of tackling head-on those addicted will require external funding to
implement all five interventions in the order of the long-term CBA. However, we recommend that an
initial funding request should be initiated for a scientific survey to better understand the cultural
background necessary to support a fully-operational hub-spoke model, which would incorporate all five
interventions.
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End Notes
i

Unless otherwise specified these classifications are from: Valuck, R. Prescription Drug Abuse in Colorado: A
Coordinated, Statewide Response to an Emerging Public Health Problem. 2017.
ii

From: Colorado Springs Metropolitan Statistical Area in USA Population. 2016.
https://www.citypopulation.de/php/usa-metro.php?cid=17820.
iii

From Colorado Prescription Drug Profile, 2015. Number of unique opioid uses in State, multiplied by the
percent estimated to be in Colorado Springs (based on population size)
https://www.colorado.gov/pacific/sites/default/files/PW_ISVP_Colorado%20Rx%20Drug%20Data%20Profile.pd
f.
iv

The ~2 % based on drop in opioid prescriptions is based on drop from 2015 to 2016: From Colorado
Prescription Drug Profile, 2015. Table 1: Characteristics of Controlled Substance Prescriptions Dispensed,
Colorado, 2014-2016.
https://www.colorado.gov/pacific/sites/default/files/PW_ISVP_Colorado%20Rx%20Drug%20Data%20Profile.pd
f
v

J s ifica ion for MAT (In er en ion 1) calc la ions: Res l s indica e ha onl 36% of clien s en ering s bs ance
se disorders rea men repor ed abs inence a s ccessf l discharge. Based on: Frimpong, Jemima; Guerrero,
Erick G; Kong, Yinfei Kim, Tina. Abstinence at Successful Discharge in Publicly Funded Addiction Health
Services. The Journal of Behavioral Health Services & Research; New York Vol. 43, Iss. 4, (Oct 2016): 661-675.
This 36% is consis en i h general r le of h mb: 1/3 of pa ien s ake all heir medicine, 1/3 ake some, 1/3
don' ake an a all (R prescrip ion ne er filled) Ha es, R.B. NCPIE Prescrip ion Mon h, Oc ober 1989. We
used 36% for successful treatment, 30% for unsuccessful treatment; and 33% for no treatment.
vi

J s ifica ion for Nalo one (In er en ion 2) calc la ions In he probabilis ic anal sis, 6% of o erdose dea hs
were prevented with naloxone distribution; 1death was prevented for every 227 naloxone ki s
http://prescribetoprevent.org/wp-content/uploads/Coffin_Cost-effectiveness-article.pdf.
vii

CDC recently distributed recommendation for this; but no cost benefit analyses has been published or found.
Justification for Provider education (Intervention #3): Big Pharma began videos and heavy promotion campaign
in 1998_ Year of Oxycotin ads. CNN Health. Opioid History: From Wonder Drug to Abuse Epidemic. 2016.
http://www.cnn.com/2016/05/12/health/opioid-addiction-history/index.html. Note: We used year 2014, when it
started dropping, as an indicator of external pressure to slow Rx prescribing. See below: Source: IMS Health,
Vector One: National, years 1991-1996, Data Extracted 2011. IMS Health, National Prescription Audit, years
1997-2013, Data Extracted 2014.
We used the average from 1998 to 2011 for estimated impact of provide education as calculated below:
Rx (in
Absolute Percent
Year
M)
difference Difference
1998
105
8
8.25%
1999
116
11
10.48%
2000
126
10
8.62%
2001
138
12
9.52%
2002
142
4
2.90%
2003
149
7
4.93%
2004
155
6
4.03%
2005
163
8
5.16%
2006
174
11
6.75%
2007
184
10
5.75%
2008
196
12
6.52%
2009
202
6
3.06%
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2010
2011
2012
2013
Average
1998-2011
6.01%

210
219
217
207

8
9
-2
-10

Min

Max

2.90%

10.48%

3.96%
4.29%
-0.91%
-4.61%

We are using the average increase in Rx for opioids from 1998 to 2013 as an estimate of the impact of provider
education campaign when a campaign was directed to changing provider practices; we assume the new effort to
reverse these trends will be comparable (It could be as high as 10.5%).
Also, the 10% # may be justified as well: in the reference below: 2,450 providers received opioid related
education with a ten percent reduction in opioid prescribing in family medicine. Clients reported that 50% of the
time- prescribers discussed risks, storage, and proper disposal of opioids. From: Utah State Legislature. Issue
Brief: Budget Deep-Dive into Opioid Outreach Efforts. 2017. https://le.utah.gov/interim/2017/pdf/00002833.pdf).
viii

We assume that 24.8 % of abusers are heroin, thus 0.248 * 16,212 are heroin users or 4,021 based on Colorado
Prescription Drug Profile, 2015. Figure 7: Age-Adjusted Heroin Related Overdose Death Rates by Health
Statistics Region, Colorado, 2013-2015.
ix

Justification for NEP (Intervention 4) calculations assume all heroin uses use the needle exchange service and
16% will get treatment for addiction, based on this reference: (https://www.ncbi.nlm.nih.gov/pubmed/11027894).
x

This study reveals a return on investment of between $1.30 and $5.50 for every dollar spent on needle exchange
programs in Australia over a ten-year period. Wilson, David P; Braedon, Donald; Shattock, Andrew; Wilson, D;
Fraser-Hurt N. The cost-effectiveness of harm reduction. Int J Drug Policy. 2015;26:S5-S11.
doi:10.1016/J.DRUGPO.2014.11.007.
xi

Justification for community education (Intervention 5). We looked at early tobacco cessation programs: Flay
BR. Mass media and smoking cessation: a critical review. Am J Public Health 1987; 77:153-60.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1646843/pdf/amjph00253-0021.pdf This article shows 7/100 of
controls (smokers) s opped smoking hile 15/100 of media e posed indi id als (smokers) s opped smoking.
We used the net impact of 8/100 or 8% from mass media. Flay BR. Mass media and smoking cessation: a critical
review. Am J Public Health 1987; 77:153-60.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1646843/pdf/amjph00253-0021.pdf.
xii

It costs an average sized city about $160,000 to run a Needle Exchange Program (NEP), equaling about $20 per
user per year, whereas one syringe-infected AIDS patient will require upwards of $120,000 per year in public
health expenditures. ACLU. Needle Exchange Programs Promote Public Safety. 2017. https://www.aclu.org/factsheet/needle-exchange-programs-promote-public-safety#11.
xiii

Utah State Legislature. Issue Brief: Budget Deep-Dive Into Opioid Outreach Efforts. 2017.
https://le.utah.gov/interim/2017/pdf/00002833.pdf.
xiv

Treatment Intervention-Waivered providers needed: Need 1 waivered provider per each of 275 addicted
persons which is 16,212. SAMHSA. Understanding the Final Rule for a Patient Limit of 275. 2016.
https://www.samhsa.gov/sites/default/files/programs_campaigns/medication_assisted/understanding-patientlimit275.pdf.
xv

Narcan intervention costs: 6% of overdose deaths were prevented with naloxone distribution. 1 death was
prevented for every 227 naloxone kits distributed. There are 125 deaths, therefore at 6% prevention, we expect the
prevention of 7.5 deaths. This program would require 7.5
44* 227 kits=1716 kits. Based on: Coffin P, Sullivan S.

Cost-Effectiveness of Distributing Naloxone to Heroin Users for Lay Overdose Reversal. 2014.
http://prescribetoprevent.org/wp-content/uploads/Coffin_Cost-effectiveness-article.pdf.
xvi

Estimated number of health care providers in Colorado Springs Colorado is based on: Bureau of Labor
Statistics. Occupational Employment, Metropolitan and non-metro population and wage estimate. May 2016.
https://www.bls.gov/oes/current/oes290000.htm.
xvii

Community Media costs are based on: Utah State Legislature. Issue Brief: Budget Deep-Dive Into Opioid
Outreach Efforts. 2017. https://le.utah.gov/interim/2017/pdf/00002833.pdf Media cost were $154,000 (included
TV commercials, Facebook, Instagram, YouTube, Digital Banner Ads, Highway Billboards, brochures for
medical offices, posters for practitioners and pharmacies, warning stickers for Rx bottles.
Note: CDC has free previously designed campaign resources and materials free of charge, like radio spots, bill
board and online ads, etc. Centers for Disease Control and Prevention. Rx Awareness. 2017.
https://www.cdc.gov/rxawareness/.
xviii

We estimated $100K per year for this estimate a bit below the 10/17 median estimate of $102,426.
https://www1.salary.com/Nurse-Practitioner-Salary.html.
xix

Cost of Waiver: American Academy of Addiction Psychiatry. Buprenorphine Waiver Training. 2017.
https://www.aaap.org/education-training/buprenorphine/.
xx

Facility costs: Rental: $546,669 calculated from Colorado Springs lease pricing and HJR. Based on:
O Connell, S. Children, Families, Health, and Human Services Interim Committee. HJR 16: State-Operated
Institutions Building and Operating a 16-Bed Inpatient Facility. 2014.
http://leg.mt.gov/content/Committees/Interim/2013-2014/Children-Family/Committee-Topics/HJR16/hjr16building-operating-16-bed-facilities-may2014.pdf.
xxi

Cost of Treatment: This was based on the fact that (1/3 do not get treatment, 30% do partial treatment, and 36%
finish treatment). Therefore 2/3 get treatment or 16,212 * .66 = 10,699 or 234.33/month or $2.5 m dollars. Based
on: Jones ES, Moore BA, Sindelar JL, et. al. Cost Analysis of Clinic and Office-based Treatment of Opioid
Dependence: Results with Methadone and Buprenorphine in Clinically Stable Patients. Drug and alcohol
dependence. 2009. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2646001/.
The average duration of treatment is 12 months based on The Pew Charitable Trust. Medication-Assisted
Treatment Improves Outcomes for Patients with Opioid Use Disorder. 2016.
http://www.pewtrusts.org/en/research-and-analysis/fact-sheets/2016/11/medication-assisted-treatment-improvesoutcomes-for-patients-with-opioid-use-disorder; therefore, a full treatment for 12 months would be $2796 if for
36% of the people. It is assumed those with partial response, 30% will only take treatment for 1/2 time or 6
months, or $2,796/2=$1,398.
xxii

Average cost of Emergency Room (ER) stay is $1423. Based on: Agency for Healthcare Research and
Quality. Table 6: Emergency Room Services-Median and Mean Expenses per Person with Expense and
Distribution of Expenses by Source of Payment: United States, 2013 Facility and SBD Expenses. 2013.
https://meps.ahrq.gov/mepsweb/data_stats/tables_compendia_hh_interactive.jsp?_SERVICE=MEPSSocket0&_P
ROGRAM=MEPSPGM.TC.SAS&File=HCFY2013&Table=HCFY2013_PLEXP_E&VAR1=AGE&VAR2=SEX
&VAR3=RACETH5C&VAR4=INSURCOV&VAR5=POVCAT13&VAR6=REGION&VAR7=HEALTH&VAR
O1=4+17+44.
xxiii

The average hospital inpatient (IP) stay costs were $10,400 in 2012, a number we have used. Moore B, Levit
K, and Elixhauser A. Costs for Hospital Stays in the United States, 2012 Table 1. Healthcare Cost and Utilization
Project.2014. https://www.hcup-us.ahrq.gov/reports/statbriefs/sb181-Hospital-Costs-United-States-2012.pdf.
xxiv

We estimated $50K per year of QALY, Based on Braithwaite RS, Meltzer DO, King JT Jr, Leslie D, Roberts
MS. What does the value of modern medicine say about 45
the $50,000 per quality-adjusted life-year decision rule?

Med Care. 2008. https://insights.ovid.com/pubmed?pmid=18362813
There is some disagreement regarding this as can be seen in: Neumann PJ, Cohen JT, and Weinstein MC.
Updating Cost-Effectiveness — The Curious Resilience of the $50,000-per-QALY Threshold. Perspective. New
England Journal of Medicine. 2014. http://www3.med.unipmn.it/papers/2014/NEJM/2014-0828_nejm/nejmp1405158.pdf .
xxv

We estimated $50K per year of QALY, Based on Braithwaite RS, Meltzer DO, King JT Jr, Leslie D, Roberts
MS. What does the value of modern medicine say about the $50,000 per quality-adjusted life-year decision rule?
Med Care. 2008. https://insights.ovid.com/pubmed?pmid=18362813
There is some disagreement regarding this as can be seen in: Neumann PJ, Cohen JT, and Weinstein MC.
Updating Cost-Effectiveness — The Curious Resilience of the $50,000-per-QALY Threshold. Perspective. New
England Journal of Medicine. 2014. http://www3.med.unipmn.it/papers/2014/NEJM/2014-0828_nejm/nejmp1405158.pdf.
xxvi

We estimate years lost to overdose is 41.7 for males (life expectancy 76.4) = 34.7 years lost. 44.8 for females;
life expectancy 81.2 = 36.4 years lost. Average: 35.55 years. Based on: Project Know: Understanding Addiction.
Cutting it Short. 2017. https://www.projectknow.com/discover/cutting-it-short/.
xxvii

Based on Florence et al, 2013, Colorado Health Institute and attributed value from total QALY dollars above
(QALY benefits were totaled across all intervention and the percent attributed to each was calculated and applied
here).
xxviii

We are only looking at community education broadly, but adding school education into the mix could also be
very effective. Properly implemented school programs could initiate a decline of 1.5 million youth and delay
onset for a mean of two years. This delay in onset translates to a reduction in problems later in life (Grant &
Dawson, 1997; Lynskey et al., 2003). Substance Abuse Prevention Dollars and Cents: A Cost-Benefit Analysis.;
2008. https://www.samhsa.gov/sites/default/files/cost-benefits-prevention.pdf. Accessed November 28, 2017.
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Appendix
Initial Intervention Recommendations from CPAR to Address the Opioid Epidemic,
September 27, 2016

ACCESS TO TREATMENT

COMMUNITY EDUCATION

PROVIDER EDUCATION

Recommendations to help those Recommendations to reduce the Recommendations to ensure
who have a substance use
opioid addiction problem:
providers are knowledgeable
disorder access appropriate care:
about safe and effective pain
management:
# 1 TRANSPORTATION
# 1 EARLY INTERVENTION
#1 SHARED COMMUNITY
PHILOSOPHY OF EVIDENCE-BASED
> Decrease barriers to
> School-based curriculum
transportation through resources > Education regarding grieving to TREATMENT OF PAIN
that are available within 24 hours support development of
> Provider Education - screening
notification.
resilience in children
for risk of substance use disorder,
alternative practices for pain
> Policy changes to support
treatment, bridge primary care
universal education in schools
# 2 INCREASE TREATMENT
and behavioral health, use of
OPTIONS
> Patient education regarding
prescription drug monitoring
> Same day intake/intervention appropriate use of opioids
following surgery and treatment program, systemic change, i.e.,
> In-patient treatment
sole provider when patient is a
of acute pain.
> Expand CARES and CRT
super-utilizer, opioid prescribing
programs
guidelines.
# 2a EDUCATION
> Single entry point to access
information about available
resources
> Consistent messaging to
patients.
# 2b PEER SUPPORT
> Peer substance use disorder
support groups

PUBLIC SAFETY
Recommendations to increase public
safety as it relates to
opioid/prescription drug abuse:
# 1 COMMUNITY EDUCATION
> Community awareness that
problem does exist
> Naloxone training
# 2 COLLABORATION
> Colorado Consortium for
Prescription Drug Abuse
> Opioid coalitions starting in
Colorado and Colorado Springs

# 3 MED ASSISTED TREATMENT AND
REVERSAL
> Narcan availability
# 2 COMPREHENSIVE EDUCATION
> Patient education - side effects, > Availability of methadone,
> Educate students
alternatives to manage pain,
buprenorphine
> Educate parents and teachers proper disposal, storage and
> Adequately trained staff to refer
> Educate users
consistent messages.
and/or provide treatment.
> Educate providers
> Multi-disciplinary team
Preference is at point of service.
> Community education
approach - link behavioral health
and primary health care
# 4 NEEDLE EXCHANGE PROGRAM
coordination, communication
> Needle exchange program that
between primary care and pain links people to resources: Mental
management clinics .
Health and Treatment
> Alternative treatments integrated care, i.e., acupuncture,
massage therapy.
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