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Abstract

Background—Opioid use disorders (OUDs) are reaching epidemic proportions in the United 

States, and many geographic areas struggle with a persistent shortage in availability of opioid 

agonist treatment. Over the past 5 years, Vermont addiction medicine physicians and public health 

leaders have responded to these challenges by developing an integrated hub-and-spoke opioid 

treatment network.

Methods—In the present report, we review the development, implementation, and impact of this 

novel hub-and-spoke model for expanding OUD treatment in Vermont.

Results—Vermont’s hub-and-spoke system has been implemented state-wide and well-received 

by providers and patients alike. Adoption of this model has been associated with substantial 

increases in the state’s OUD treatment capacity, with Vermont now having the highest capacity for 

treating OUD in the United States with 10.56 people in treatment per 1000. There has been a 64% 

increase in physicians waivered to prescribe buprenorphine, a 50% increase in patients served per 

waivered physician, and a robust bidirectional transfer of patients between hubs and spokes based 

upon clinical need. Challenges to system implementation and important future directions are 

discussed.

Conclusions—Development and implementation of a hub-and-spoke system of care has 

contributed substantially to improvements in opioid agonist treatment capacity in Vermont. This 

system may serve as a model for other states grappling with the current opioid use epidemic.
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Opioid use disorders (OUDs) are reaching epidemic proportions in the United States, and 

opioid-related consequences (eg, overdoses, premature death, infectious disease, criminality) 

have resulted in economic costs of $56 billion annually (Becker et al., 2008; Wisniewski et 

al., 2008; Clausen et al., 2009; Birnbaum et al., 2011; Paulozzi, 2012; Jones et al., 2015b; 
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Substance Abuse and Mental Health Services Administration [SAMHSA], 2016c). Whereas 

many geographic areas have experienced a persistent shortage in opioid treatment 

availability, this problem is particularly urgent in rural areas struggling with high rates of 

opioid dependence and few treatment options (Office of National Drug Control Policy, 2008; 

Rosenblum et al., 2011; Sigmon, 2014, 2015; Sigmon et al., 2016).

In 2000, Vermont was 1 of 8 states in the United States without opioid agonist treatment 

(OAT) for OUD. Opioid-dependent Vermonters traveled to neighboring states for methadone 

(MTD) treatment. After passage of Vermont Senate bill 303 in May 2000 allowing MTD 

treatment in Vermont, the first opioid treatment program (OTP) opened in October 2002 

with a 100-patient capacity. A waiting list quickly developed, indicating continued unmet 

need for OAT in Vermont. Passage of the Drug Abuse Treatment Act (DATA) in 2000 and 

the introduction of buprenorphine in 2003 provided a new OAT option in Vermont. Use of 

buprenorphine expanded throughout Vermont with support from favorable Medicaid 

coverage, American Society of Addiction Medicine-sponsored waiver trainings, and 

incentives to support adoption of office-based opioid treatment (OBOT). Vermont emerged 

as a US leader in per capita number of OBOT providers (SAMHSA, 2006a, 2006b; 

Department of Justice, 2012). However, most OBOT physicians were treating only a small 

handful of patients, due in part to concerns about induction logistics, reimbursement 

challenges, potential for medication diversion, lack of support for providers with managing 

complex patients, and lack of psychosocial services for patients (Becker and Fiellin, 2006; 

Kissin et al., 2006; Barry et al., 2008; Netherland et al., 2009). As a result, it remained 

difficult for opioid-dependent Vermonters to find an available OBOT provider, and the 

waitlist delay at our state’s OTP grew to almost 2 years (Department of Vermont Health 

Access, 2012; Sigmon, 2014, 2015).

This prompted recognition of the need for a specialized clinic which could induct patients 

onto buprenorphine before transfer to OBOT, retain complex patients, and also receive 

returning patients who destabilize during OBOT. Similar to networks used in the 

management of other chronic diseases such as cardiology, infectious disease, and 

endocrinology (Lee et al., 2003; Nobilio and Ugolini, 2003), it was proposed that OAT could 

benefit from a system which integrates a center of addiction expertise (ie, the OTP as hub) 

with a network of providers in regional catchment areas (ie, OBOT providers as spokes). 

With the creation of Vermont’s Blueprint for Health, OUD was designated as a chronic 

condition, and addiction medicine physicians and public health leaders developed the Care 

Alliance for Opioid Addictions Initiative, which became known as the hub-and-spoke 

system (Simpatico, 2015; Casper and Folland, 2016). In this report, we review the 

development, implementation, and impact of this novel hub-and-spoke model for expanding 

OUD treatment in Vermont.

METHODS

Hubs

Vermont was divided into 5 geographic regions, each with a “hub clinic” organized around 

an existing OTP that was given prescriptive authority to dispense buprenorphine along with 

MTD under its existing OTP licensure (Government Publishing Office, 2012). A gradual, 
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staggered deployment of hubs began in January 2013 across all 5 regions. Briefly, hub staff 

assess patients’ medical and psychiatric needs at intake and determine the most appropriate 

treatment placement (eg, in the OTP with MTD or buprenorphine, with spoke providers for 

OBOT). Entry points into the hubs also include hospitals and emergency rooms (especially 

after an overdose reversal or medical treatment for injection-related diseases), residential 

programs, Department of Corrections, and community mental health programs (Fig. 1).

Patient transfers between hubs and spokes are bidirectional. First, hub-to-spoke transfers are 

a primary aim of the system. Once patients are determined to be stable on buprenorphine, 

they are assessed for potential referral to a spoke provider (described more below). If the 

patients have no primary care provider, they are linked with a medical home for ongoing 

health care and buprenorphine. In geographic areas without OBOT providers, a Medication-

Assisted Treatment (MAT) team in each region calls on physicians and encourages them to 

become certified through trainings offered by the Care Alliance. Second, patients can be 

transferred from a spoke back to the hub if they destabilize in the OBOT setting. As all hubs 

are staffed by a board-certified addiction specialist, spoke physicians can receive ongoing 

consultation on any questions regarding patients in their care. Return transfers of patients 

from the spoke physician to the hub are prioritized to ensure that providers feel supported 

and patients receive continuity of care.

Funding for the hub-and-spoke system was tied to Section 2703 of the Affordable Care Act, 

which allows for Home Health Services as Community Health Teams and provides a 

bundled, monthly rate (subsidized by Medicaid or a state grant) for 1 standard clinical 

service and 1 medical service per month. An enhanced rate is available for 1 monthly 

additional health home encounter (eg, comprehensive care management, care coordination, 

individual and family support, referral to community services). Buprenorphine cost is carved 

out from the OTP cost structure, which is based on MTD. Suboxone film is preferred by 

Vermont Medicaid to a generic combo or mono buprenorphine product, with prior 

authorization required for doses over 16 mg. To reduce diversion risk, all dosing is observed 

and dissolving for 5 minutes is required before patients leave. The use of less-than-daily 

dosing of buprenorphine (Amass et al., 1998; Bickel et al., 1999) is often used to give 

patients more flexibility before they earn take homes.

Spokes

In each of Vermont’s 5 regions, waivered physicians were paired with that region’s hub and 

designated as spoke providers. Spokes have direct access to hubs for consultation on 

referrals, screenings, and induction logistics. Any waivered physician is eligible to become a 

spoke provider, with the hope that with the extra support of the hub-and-spoke system, they 

will expand their patient capacity. Spoke providers include family practitioners, internists, 

psychiatrists, obstetricians, and pediatricians in Federally Qualified Health Centers, private 

group practices, hospital-owned practices, and solo practices.

Each spoke is supported by a MAT team consisting of 1 full-time equivalent registered nurse 

and a master’s-level licensed behavioral health provider per 100 Medicaid OBOT patients. 

The MAT team is provided by the Vermont Chronic Care Initiative at no cost to the practice 

through a 90/10 funding split leveraged from the Affordable Care Act and Centers for 
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Medicare and Medicaid (Casper and Folland, 2016). MAT team full time equivalents are 

split based on number of patients per practice, with the team traveling to multiple sites for 

physicians with few patients and a team embedded in practices with a large number of 

OBOT patients.

The MAT team nurse meets with new patients, reviews contracts and consents, arranges for 

insurance authorization, arranges for urine drug testing, authorizes buprenorphine refills to 

pharmacies, and oversees diversion control through random call-backs and monitoring of 

Vermont’s Prescription Monitoring System. The behavioral health provider coordinates 

counseling services, manages acute crises, provides brief supportive counseling or check-ins, 

helps with practical issues (eg, housing, insurance, transportation issues), and coordinates 

referrals between the spoke practice and hub. Consistent with Vermont’s MAT guidelines, all 

patients receive a behavioral health assessment and counseling services provided by a 

counselor either in the practice or outside of it. Whereas the MAT team counselor can 

provide brief counseling or case management, this was not intended as a substitute for 

needed psychosocial services in OUD treatment. The MAT team meets regularly with the 

spoke physician(s) to discuss cases, protocols, and coordination among staff. When a patient 

has a positive drug screen, rather than reflexively discharging the patient or transferring to 

the hub, the MAT team works to evaluate the patient’s needs and provide additional clinical 

support.

To support state-wide dissemination and implementation of the hub-and-spoke model and 

establish consistency in all practices, a learning collaborative was developed (Nordstrom et 

al., 2016). It offers in-person and web-based lectures to spoke physicians and MAT staff 

covering safe prescribing, use of evaluation tools, treatment plan development, responses to 

relapse, patient noncompliance, and diversion control. The learning collaborative includes a 

focus on evidenced-based practices so that hubs and spokes share a common set of practices, 

which have since been published as the Vermont MAT Practice Guidelines (Vermont 

Department of Health Access, 2015).

Finally, we identified the need for a brief assessment that would offer an efficient evaluation 

of patient severity at treatment intake and help physicians to pair patients with the most 

appropriate care. We developed the Treatment Needs Questionnaire (TNQ) to identify the 

treatment setting (ie, OTP vs OBOT) and not necessarily the type of agonist therapy best 

suited to each patient. The lead author (J.B.) sketched together a set of variables that were 

important in determining the severity of need, loosely based on the Addiction Severity Index 

(ASI; McLellan et al., 2006). Further refinements based on clinical expertise and reviews of 

the scientific literature (eg, Sullivan et al., 2010; Bukten and Skurtveit, 2014; Fareed et al., 

2014; Perrault et al., 2015) led to a brief 21-item screener. It assesses areas of psychosocial 

functioning (eg, legal, drug and alcohol use, transportation, chronic pain, social support) 

with individual items summed for a possible maximum score possible of 26 (Fig. 2, 

available online in digital appendix). Higher scores indicated greater severity and thus the 

patient’s potential need for a more intensive treatment approach (eg, hub rather than spoke). 

The TNQ has been incorporated into the intake assessment at all hubs and is often used as a 

triage tool by spoke providers.
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RESULTS

The hub-and-spoke model supported a substantial increase in Vermont’s OUD treatment 

capacity. According to Vermont Medicaid data, in April 2012, 650 people were on MTD in 

OTPs and 1700 were on buprenorphine in OBOTs for a 30:70 split. During its initial 3 years 

of implementation, approximately 900 patients were served in hubs in January 2013 to over 

2800 by September 2015 (Fig. 3). There was a reduction in wait lists, but as more people 

sought treatment, these waiting lists remained unchanged in certain regions. The Southeast 

and Southwestern Vermont hubs nearly eliminated their waiting list, and the Central and 

Northeast Vermont hubs eliminated their waiting lists by March 2016. The Northwestern 

hub had reduced the waiting time for entry from 6 months to 2 months by March 2016 (Fig. 

4).

By December 2014, of the 7212 people with a diagnosis of OUD, 5298 were getting OAT 

for a 73% rate of penetration (Casper and Folland, 2016). By September 2016, there were 

3147 people in the hubs (2172 on MTD and 975 on buprenorphine) and 3457 (2621 

Medicaid recipients) on buprenorphine in the spokes or 48:52 split in OTP to OBOT (hub to 

spoke). With 6604 patients on OAT and Vermont’s total population of 625,000, this 

represents 1.05% of all Vermonters on OAT or 10.56 people treated per 1000 people up from 

2012 when it was 3.76 people per 1000.

With regard to other aspects of the hub-and-spoke system, between 2012 and 2016, the 

number of waivered physicians in Vermont increased from 173 to 283, reflecting a 64% 

increase. Density of buprenorphine patients per provider improved, with a 50% increase in 

those prescribing for more than 10 patients. By September 2015, 23% of spoke providers 

had >30 patients and 10% had >50 patients. From January 2014 to December 2015, 225 

“stable” patients had transferred from hubs to spokes. In addition, the safety net component 

of the hub-and-spoke system is most evident in the transfer of “unstable” patients from the 

spokes to the hubs. The most recent data show 73 patients moving from spokes to hubs from 

July 2015 to January 2016. In addition, over 250 patients from various OBOT providers that 

went out of business or moved were absorbed by hubs or spokes.

Of all Vermonters, 86% are enrolled in a Primary Care Medical Home (PCMH) as defined 

by the National Committee for Quality Assurance (NCQA). Once the multidisciplinary 

MAT teams were added to these PCMHs, creating spokes, full coverage existed for all 

opioid users receiving MAT (National Academy of State Health Policy, 2014). The first hub 

(Chittenden Center) completed its baseline NCQA data assessment and became the first 

OTP to receive Medical Home status in the United States. The VT Blueprint for Health 

provides a project manager and embedded staff to monitor the quality of care for each hub. 

All other hubs are working on NCQA status, so if an opioid user is not in a spoke, they can 

receive basic medical services in the hubs.

Cost impacts have been assessed by the Vermont Child Health Improvement Program 

(VCHIP). Before expansion of OAT in Vermont in 2012, individuals with at least 2 claims 

for OUD or opioid dependence in a calendar year had healthcare costs derived from 

Medicaid Claims Data that were higher than those without claims (Mohlman et al., 2016). 
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Since 2013, these overall healthcare costs, including the cost of OAT, have dropped by 7% to 

10% (Krantz, 2014). The Department of Vermont Health Access projected in testimony to 

the Vermont legislature in March 2014 that for the 2164 patients estimated to be served 

state-wide, the savings will be $6.7 million (Chen and VanDonsel, 2015). A recent article by 

Tkacz and Volpicelli (2014) reinforces the cost savings of OAT.

DISCUSSION

We believe that the Vermont model is unique in the United States as a state-wide system to 

integrate OUD disorder and OAT into mainstream medicine, eliminating the “silo effect.” 

From an integrated care perspective, as described by (Heath et al., 2013), the hub-and-spoke 

model follows a continuum from collaboration to integration. There is a similar program in 

Baltimore, MD—the COop model—which allows unstable OAT patients from local 

physicians to come into a more structured program for a time, and stabilize and return to 

their home program (Stoller, 2015), and in Rhode Island, a program now exits to link 

buprenorphine prescribing in Medical Health Homes (Storti, 2016). Our program combines 

elements of both and is unique in linking all OBOT and OTP programs in a seamless way, 

state-wide, and linking patients with medical homes. The model has benefitted from a fully 

funded program through Medicaid expansion and political and governmental support that is 

also unique in the United States.

Vermont now has the highest capacity for treating OUD in the United States, with 13.8 

patients potentially treated per 1000 people (Jones et al., 2015a, 2015b), and currently are at 

10.56 per 1000 as noted above. If current physicians prescribed to the limit of their waivers, 

the state would have close to 150% capacity in its spoke system. From the data, there is an 

overall increase in access to OAT, an increase in physicians waivered to prescribe BPN, an 

increase in patients served per waivered physician, a robust transfer of patients to and from 

each component, and a cost of care for OUD that remains at least neutral. Increased 

education on OAT and OUD through the Learning Collaborative, the use of the TNQ to 

triage more effectively, and Vermont policies that promote the treatment of OUD has 

increased the patients under treatment. The provision of MAT team services to assist with 

clinical, logistical, and administrative tasks reduces the resistance of providers to prescribe 

buprenorphine (Netherland et al., 2009).

The primary challenges encountered during implementation of the Vermont hub-and-spoke 

system include staffing shortages, particularly among nurses and clinicians, and difficulty 

ensuring accurate data collection across a network of treatment sites. There are also still 

areas in the state with few buprenorphine prescribers. Efforts are underway to change this, 

with the University of Vermont Medical Center supporting buprenorphine education with 

medical students and residents. Additional efforts are also needed to evaluate the drug 

abstinence and cost outcomes associated with the hub-and-spoke model, and also to 

establish the validity of the TNQ for assessing patients’ treatment needs.

In summary, the landscape of OAT capacity in Vermont has dramatically improved. The 

development and implementation of a hub-and-spoke system of care has contributed 
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substantially to this improvement and may serve as a helpful model for other states 

grappling with the current opioid use epidemic.
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FIGURE 1. 
Components and referral sources for an integrated hub-and-spoke system for addiction 

treatment.
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FIGURE 2. 
Treatment Needs Questionnaire (for online/digital appendix). @2015 JR Brooklyn & SC 

Sigmon, Licensed under CC BY-NC-ND 4.0 version 1/21/16.
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FIGURE 3. 
Patient census data presented for Vermont’s 5 regional hubs over time (January 2013–

September 2015).
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FIGURE 4. 
Total number of individuals served in hubs and number of individuals waiting for treatment 

over time (January 2014–August 2015).
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