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BACKGROUND: Components of substance use disorder (SUD) treatment have been shown to reduce inpatient and emergency department (ED) utilization.
However, integrated treatment using pharmacotherapy and recovery coaches in primary care has not been
studied.
OBJECTIVE: To determine whether integrated addiction
treatment in primary care reduces inpatient and ED utilization and improves outpatient engagement.
DESIGN: A retrospective cohort study comparing patients
in practices with and without integrated addiction treatment including pharmacotherapy and recovery coaching
during a staggered roll-out period.
PARTICIPANTS: A propensity score matched sample of
2706 adult primary care patients (1353 matched pairs
from intervention and control practices) with a SUD diagnosis code, excluding cannabis or tobacco only, matched
on baseline utilization.
INTERVENTION: A multi-modal strategy that included
forming interdisciplinary teams of local champions, access to addiction pharmacotherapy, counseling, and recovery coaching. Control practices could refer patients to
an addiction treatment clinic offering pharmacotherapy
and behavioral interventions.
MAIN MEASURES: The number of inpatient admissions,
hospital bed days, ED visits, and primary care visits.
KEY RESULTS: During the follow-up period, there
were fewer inpatient days among the intervention
group (997 vs. 1096 days with a mean difference of
7.3 days per 100 patients, p = 0.03). The mean number
of ED visits was lower for the intervention group (36.2
visits vs. 42.9 per 100 patients, p = 0.005). There was
no difference in the mean number of hospitalizations.
The mean number of primary care visits was higher for
the intervention group (317 visits vs. 270 visits per
100 patients, p < 0.001). Intervention practices had a
greater increase in buprenorphine and naltrexone
prescribing.
CONCLUSIONS: In a non-randomized retrospective cohort study, integrated addiction pharmacotherapy and
recovery coaching in primary care resulted in fewer hospital days and ED visits for patients with SUD compared
to similarly matched patients receiving care in practices
without these services.
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BACKGROUND

Untreated substance use disorder (SUD) results in substantial
healthcare costs.1–3 Integrating addiction treatment into medical settings has been shown to be feasible and clinically
effective. Previous research has demonstrated improved clinical outcomes with the integration of addiction pharmacotherapy or behavioral interventions into primary care, hospital
settings, the emergency department (ED), and HIV treatment,
among others.4–7
While numerous studies have looked at the impact of integrated addiction treatment in primary care on clinical outcomes, less is known about the impact on healthcare utilization. Individual components of SUD treatment including pharmacotherapy for alcohol and opioid use disorder that were
offered within primary care have been shown to reduce inpatient and emergency department utilization.8–11 A 2001 study
evaluated the opposite model of integrating primary care into
addiction treatment and found that individuals randomly
assigned to receive integrated primary care versus no primary
care in an outpatient addiction treatment program had improvements in substance-related medical conditions.12 We
are not aware of any studies that have examined the impact
of integrated addiction treatment which includes pharmacotherapy and recovery coaches in primary care on acute care
utilization. Recovery coaches, who are peers with a history of
SUD, are increasingly being utilized to offer outreach, navigation, and support for patients with SUD. While the literature
on the use of recovery coaches is limited, a 2016 systematic
review suggested a positive impact. The systematic review,
which included nine studies, examined the effectiveness of
peer-delivered recovery support services and found that most
studies showed significant improvements in abstinence and
other recovery outcomes.13 While the range of peer-delivered
services included recovery coaching, most looked at different
types of peer support. The one study which looked specifically
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at the impact of recovery coaches in community-based recovery centers found that patients connected to a recovery coach
had more primary care visits; fewer hospital, ED, and inpatient
detoxification admissions; and significant improvements in
recovery capital.13 The impact of recovery coaches based in
primary care settings is unknown.
The goal of this study was to evaluate the impact of a new
clinical initiative to integrate addiction treatment into primary
care on acute care utilization for primary care patients with a
SUD. Beginning in October 2014, our hospital launched a
system-wide SUD initiative with a goal of increasing access to
treatment across care settings. Our previous work demonstrated improvements in abstinence and reductions in addiction
severity and self-reported acute care utilization among individuals receiving hospital-based addiction treatment through
this new initiative.14 The goal of this study was to evaluate the
impact of the outpatient components of this initiative which
included integrated addiction pharmacotherapy and recovery
coaches within select primary care practices. Our primary
outcome was acute care utilization, measured by the number
of inpatient admissions, hospital bed days, and ED visits. Our
secondary outcome was the number of primary care visits. We
chose to focus on acute care utilization given the growing
recognition that ED visits and rehospitalizations are potentially preventable and always costly events and medical patients
with SUD have higher rates of both types of acute care
utilization.2 Our hypothesis was that patients with SUD receiving care in practices with this new model would have
reduced inpatient and ED utilization and improved engagement in outpatient care.

METHODS

Study Design
A retrospective cohort study comparing patients in primary
care practices with and without integrated addiction treatment
and recovery coaching during a staggered roll-out period, with
each site launching the intervention on different start dates.

Study Site
Massachusetts General Hospital (MGH) primary care practices. MGH provides primary care services for adults in 18
locations throughout the greater Boston area seeing over
160,000 patients and conducting roughly 500,000 visits per
year. Between October 2014 and December 2015, four MGH
primary care practices implemented a new integrated SUD
care model. Patients from practices not receiving the intervention programs at the same time period served as the control
group. The four intervention practices included three community health centers and one large hospital-based practice.
These practices voluntarily agreed to participate. The control
practices included hospital-based practices, community health
centers, and satellite primary practices. Practices in both
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intervention and control groups varied in access to onsite
behavioral health resources, but all could refer patients to a
hospital-based specialty addiction clinic.

Participants
Adult patients with a SUD diagnosis code, excluding cannabis
or tobacco only, receiving primary care at any MGH practice
in a 9-month period prior to the site-specific launch of the
intervention.

Intervention
The practice-level intervention was a multi-modal strategy
that included the formation of interdisciplinary teams of
local champions, access to pharmacotherapy with
buprenorphine and extended-release naltrexone, counseling, and recovery coaching. The champion teams
consisted of at least one representative from the primary
care physicians, nursing staff, and administration at each
practice. Teams met bi-monthly with an addiction specialist for case conferences. These conferences offered team
members an opportunity to present complex SUD cases,
get input from a specialist, and discuss care plans with the
group. This provided support for providers as well as
education and training. One recovery coach was included
in each intervention practice to assist patients by addressing barriers to treatment and providing motivational support. Recovery coaches were required to have 2 years of
sobriety, took a 5-day course in recovery coaching,
worked full-time within the primary care site, were available during business hours, and provided in-person, telephonic, and text messaging support to patients. Recovery
coaches also provided informal education to providers and
joined all case conferences and champions’ meetings.
Other staff in the practice were invited to the bi-monthly
meetings and joined intermittently, often to present a
challenging case. All four intervention sites were required
t o o ff e r o ff i c e - b a s e d a d d i c t i o n t r e a t m e n t w i t h
buprenorphine and extended-release naltrexone. Access
to buprenorphine initiation was reviewed monthly at
champions’ meetings with the expectation that sites would
be able to offer immediate initiation for appropriate patients. While the exact number of buprenorphine-waivered
providers was not pre-specified, all sites had at least three
prescribers. Buprenorphine waiver trainings were held
regularly and offered to all providers. Technical assistance
was provided by the addiction specialists to get extendedrelease naltrexone injection protocols implemented. Recovery coaches helped facilitate referrals to more intensive treatment settings, such as opioid treatment programs,
residential treatment, or intensive outpatient programs as
clinically indicated. All sites had access to behavioral
health services either on-site or in adjacent practices.
There were no additional behavioral health clinicians
added as a part of the intervention; however, existing
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behavioral health staff joined the champion teams in three
of the four practices.
Control practices did not have recovery coaches or integrated addiction treatment within the practice. Control practices
could refer patients to a separate, stand-alone, specialty, consultative addiction treatment clinic which offered pharmacotherapy and behavioral interventions.
This study was approved by the Partners Human Research
Committee.

Statistical Analysis
The pre-specified outcomes were healthcare utilization measures, including the number of inpatient admissions, hospital
bed days, the number of ED visits, and the number of primary
care provider visits. Baseline was defined as a 9-month period
prior to the site-specific launch of the intervention and the
follow-up period was defined as the same nine calendar
months 1 year after baseline to allow for a 3-month transition
period. For each patient at an intervention practice, we selected
a patient from a control practice corresponding to the same
pre- and post-intervention time periods. To control for baseline
differences between patients from intervention and control
practices, we used a combination of a propensity score
matching based on the probability of being at an intervention
site and an exact coarsened matching based on baseline utilization rates to match patients from the intervention practices to
patients from the control practices. We included age, sex, race,
education level, Charlson score, type of substance use disorder, and timing of diagnosis in the propensity score model
predicting the probability of being at an intervention practice.
We first matched patients from intervention practices (cases)
to patients from control practices (controls) on the logit scale
of the propensity score and used calipers of width equal to 0.2
of the standard deviation. Among potential matches, we further matched cases to controls in a 1:1 ratio on all categories of
baseline utilization measures using coarsened exact matching.
With all factors being closely matched, we compared the
differences in utilization during the follow-up period from
the matched samples using Poisson models without further
adjustment.
Analyses were done using SAS version 9.4 (The SAS
Institute, Cary, NC). A two-sided p value of < .05 was considered statistically significant.

RESULTS

We identified 1868 patients from the four intervention practices and 5135 from the 14 control practices. Those in the
intervention practices were younger, more likely to be racial
minority, had lower education level, and more likely to have a
SUD diagnosis of drug use disorder. These imbalances were
significantly improved in the propensity score matched sample
of 1353 pairs. The matched sample had an overall mean age of
49, 61% male, and predominantly non-Hispanic white (83%).

Drug use disorder NOS (coded for 69% of patients) was the
most common diagnosis. Among those with a specified type
of drug use disorder, opioid use disorder was seen most
frequently (45%), followed by cocaine (5.8%) and sedative/
hypnotic (2.8%). Alcohol use disorder was diagnosed in 38%
of the sample (Table 1).
The two groups were matched on baseline utilization for all
four utilization measures using coarsened exact match with a
mean number of 7.0 inpatient admissions per 100 patients
during the 9-month baseline period in each group. During
the 9-month follow-up period, the mean number of inpatient
admissions was 13.5 admissions per 100 patients for the
intervention and 13.3 admissions per 100 patients for the
control group (p = 0.92). The total number of inpatient days
in the 9-month follow-up period was 997 days for intervention
and 1096 days for control patients with a mean difference of
7.3 days per 100 patients (p = 0.03) (Fig. 1). During the 9month baseline period, the mean number of emergency department visits was 34.9 visits per 100 patients for both
groups. The mean number of ED visits during the 9-month
follow-up was 36.2 visits per 100 patients for intervention and
42.9 visits per 100 patients for control patients (p = 0.005)
(Fig. 2). The mean number of primary care visits during the
9-month baseline period was 370 visits per 100 patients for
intervention and 361 visits per 100 patients for control patients. The mean number of primary care visits during the
nine-month follow-up remained higher for the intervention
group (317 visits per 100 patients vs. 270 visits per 100
patients, p < 0.001). (Table 2).
The groups differed in the addiction services they received
at follow-up (Table 3). At baseline, the mean number of
recovery coach contacts was 0.023 for the intervention group
and 0.016 for the control group. At follow-up, the mean
Table 1 Baseline Characteristics of Matched Intervention and
Control Patients
Matched sample*

Age, mean (SD)
Male, N (%)
Race White, N (%)
SUD, N (%)
Alcohol
Drug NOS
Opioid
Sedative/hypnotic
Cocaine
Stimulant
LSD
Other/poly
Charlson comorbidity
score, mean (SD)

p value

Intervention

Control

N = 1353

N = 1353

49.0 (14.5)
820 (60.6)
924 (14.5)

49.2 (15.4)
834 (61.6)
(15.4)

0.76
0.58
0.76

505 (37.3)
935 (69.1)
613 (45.3)
35 (2.6)
78 (5.8)
13 (1.0)
2 (0.1)
513 (37.9)
2.6 (2.5)

516 (38.1)
931 (68.8)
593 (43.8)
40 (3.0)
78 (5.8)
18 (1.3)
2 (0.1)
504 (37.3)
2.5 (2.5)

0.66
0.87
0.44
0.56
1.00
0.37
1.00
0.72
0.43

*The propensity score model included age, sex, race, education level,
Charlson score, type of substance use disorder, and timing of diagnosis.
Patients were matched on the logit scale of the propensity score using
calipers of width equal to 0.2 of the standard deviation. Among potential
matches, baseline utilization measures were further matched using
coarsened exact matching
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Table 2 Utilization During the 9-Month Baseline and Follow-up
Periods per 100 Patients
Matched sample
Intervention

Control

Inpatient admission, mean (SD)
Baseline
7.0 (29.8)
Follow-up
13.5 (54.6)
Inpatient LOS, mean (SD)
Baseline
33.2 (170.5)
Follow-up
73.7 (377.5)
ED visits, mean (SD)
Baseline
34.9 (73.8)
Follow-up
36.2 (95.8)
Primary care visits, mean (SD)
Baseline
370 (337)
Follow-up
317 (347)
Fig. 1 Total number of inpatient bed days during the 9-month
follow-up period.

number of recovery coach contacts increased more for the
intervention group to 0.346 compared to 0.061 for the control
group (p < 0.001). There was a greater increase in addiction
pharmacotherapy among the intervention groups. At baseline,
the mean number of prescriptions for buprenorphine was
similar between groups at 0.013 in the intervention and
0.014 in the control group. At follow-up, the mean number
of prescriptions for buprenorphine increased to 0.554 in the
intervention and to 0.194 in the control group (p < 0.001).
Similarly, for naltrexone (intramuscular or oral), the baseline
mean number of prescriptions was 0.039 in the intervention
and 0.055 in the control group and increased to 0.131 in the
intervention and to 0.061 in the control group (p < 0.001).
There was no difference between groups in the prescribing
of acamprosate. Methadone was excluded since it cannot be
prescribed in office-based settings.

DISCUSSION

In this retrospective cohort study, patients with SUD
who received primary care in a practice with integrated

P value*

7.0 (29.8)
13.3 (53.3)

0.92

33.0 (169.0)
81.0 (463.5)

0.03

34.9 (73.8)
42.9 (138.9)

0.005

361 (324)
270 (306)

< 0.001

*Chi-square p values from Poisson models comparing the differences in
utilization during the follow-up period

addiction treatment and recovery coaching had fewer
emergency department visits and hospital days than patients who received primary care in other practices.
There was no difference between groups in the total
number of hospitalizations. For every 1000 patients with
SUD receiving primary care at an intervention practice
compared to a control site, the expected benefits over
1 year would be 98 fewer hospital days and 90 fewer
ED visits offset by an additional 627 primary care visits.
In addition to receiving recovery coaching, patients in
practices with integrated care received more treatment
with buprenorphine and naltrexone compared to control
practices.
Our findings add to the existing body of evidence
showing the clinical effectiveness of addiction treatment
integration in primary care. Although it is not possible
in this study to determine the relative impact of the
different components of the SUD initiative, access to
pharmacotherapy in addition to recovery coaching likely
played a role. In a recent study of people who use
drugs, receiving medication for opioid use disorder with
methadone and having a primary care physician were

Table 3 Mean Number of Recovery Coach Contacts and the Mean
Number of Prescriptions for Addiction Pharmacotherapy During
the 9-Month Baseline and Follow-up Periods
Type of addiction
service

Fig. 2 Mean number of ED visits per 100 patients during the 9month follow-up period.

Mean number of
recovery coach
contacts
Mean number of
buprenorphine
prescriptions
Mean number of
naltrexone
prescriptions
Mean number of
acamprosate
prescriptions

Time
period

Intervention

Control

p value

Baseline
Followup
Baseline
Followup
Baseline
Followup
Baseline
Followup

0.023
0.346

0.016
0.061

< 0.001

0.013
0.554

0.014
0.194

< 0.001

0.039
0.131

0.055
0.061

< 0.001

0.003
0.01

0.005
0.01

0.99
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each associated with a roughly 50% lowered risk of
h a v i n g t w o o r m o r e E D v i s i t s i n a y e a r. 1 5
Buprenorphine adherence has been associated with decreased healthcare costs, largely driven by reductions in
hospitalizations and ED visits despite overall increases
in pharmacy and outpatient costs.10 Pharmacotherapy in
medical settings also offers an opportunity to reduce
costs by improving access; a recent study modeled the
societal cost savings associated with rapid initiation of
medication for opioid use disorder and demonstrated
nearly $40,000 in health resource cost savings for treated individuals.16 Our previous work found that internists
are more likely to report offering medications for addiction treatment after receiving support from our SUD
initiative.17
Increasing access to medication for addiction treatment has become a major focus amidst the ongoing
overdose crisis. Studies examining buprenorphine prescribing among primary care physicians have identified
several barriers. A survey found that physicians who do
not prescribe buprenorphine were more likely to report a
lack of institutional support and a lack of confidence as
barriers to providing treatment.18 Another study found
that non-waivered physicians were more likely to report
a lack of belief in the efficacy of buprenorphine, concerns about being overwhelmed by requests for treatment, and a lack of education.19 This intervention,
which provided practices with additional support from
the institution in the form of recovery coaches, education, and input from an addiction specialist at bimonthly conferences, was effective at increasing the
frequency of prescribing for both buprenorphine and
naltrexone.
The reduction in the length of hospital stay but not in the
number of hospitalizations was interesting and unexpected.
The reduction in the length of stay could be explained by
greater access to primary care-based addiction resources facilitating a more rapid discharge. For example, when pharmacotherapy is initiated for opioid use disorder (OUD) during a
hospital stay, the inpatient team must ensure a patient has a
prescriber to continue therapy and a lack of access to
community-based care is a common barrier which could delay
discharge.20 In addition, recovery coaches are expected to
provide continuity visits to hospitalized patients which may
have helped coordinate care and facilitate timely discharge.
The reason for a lack of impact on the number of hospital
admissions is unclear from this study.
The increase in primary care visits among intervention
patients is expected and has been previously described in
analyses of the cost impact of office-based buprenorphine
treatment.21 A study of Vermont’s approach to increase access
to pharmacotherapy for OUD found that primary care visits
increased significantly among the treated group but overall
healthcare costs were decreased due to less acute care utilization.21 While this study was not designed to look at cost,

previous research has demonstrated that reducing acute care
utilization reduces costs even when outpatient utilization increases. A pilot intervention focused on care coordination and
case management for high-risk Medicaid members, 95% of
whom had active substance use, demonstrated reductions in
ED visits and hospitalizations accompanied by a far greater
increase in outpatient visits.22 Despite the significant increase
in outpatient utilization, overall Medicaid costs decreased in
the follow-up period. In addition to the potential cost savings
from preventing ED visits and days of hospitalization, the
increase in primary care visits may be a marker for greater
linkage to important preventive health services. A prior study
of patients with OUD in federally qualified health centers who
were initiating buprenorphine treatment found that receiving
buprenorphine from a primary care physician rather than a
psychiatrist and being retained in buprenorphine treatment
were both associated with higher rates of nationally recommended preventive health care screening.23 These findings
emphasize the important role that primary care can play in
improving treatment for patients with OUD. While the idea of
increased visit frequency may be daunting, team-based care
offers an effective and efficient model. In Massachusetts,
increased access to office-based addiction treatment has been
achieved through the use of nurse care managers who see
patients more frequently, thus addressing the barrier posed
by physicians’ competing activities.24
The impact of recovery coaching on healthcare utilization
has not been previously studied. To our knowledge, our study
is the first to evaluate the inclusion of recovery coaches as a
component of integrated addiction treatment in primary care.
Our findings suggest that recovery coaches may be one effective component of an integrated primary care model for patients with SUD, although this study was not designed to
isolate this effect. The mechanism of recovery coach effect
could be through greater engagement in primary care or a
direct effect of reducing substance use severity or substancerelated medical conditions. A qualitative study looking at the
integration of recovery coaches into primary care identified
the core activities of recovery coaching to be system navigation, supporting behavior change, harm reduction, and relationship building. Further, it found that patients perceived this
to be a valuable role.25 More research is needed to isolate the
effect of recovery coaches on SUD and other health outcomes.
A notable finding in our study was the increase in acute care
utilization with both ED visits and hospitalizations in both
groups over time, although the magnitude of increase was
lower in the intervention group. This finding has been seen
in other care management programs for high-risk patients and
may be due to the medical and psychosocial complexity of
patients with SUD identified in the healthcare setting.26 Patients who have unidentified SUD may be disengaged from
care, and the months following the recognition of this diagnosis may be a period during which patients are experiencing
greater medical consequences of SUD. Another explanation
could be that because we limited our analysis to patients
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within our primary care practices, we identified patients who
were newly engaging in our system and thus the increase in
utilization could reflect a shift in care to MGH. Further study is
needed to evaluate this increase in acute care utilization following a diagnosis of SUD.
There are several limitations to this study. This was a single
institution, retrospective analysis. Practice assignment of a recovery coach was not random, so although we attempted to
match patients on key variables, it is possible patients or practices had unmeasured differences which influenced these outcomes. In addition, it is impossible to isolate the impact of each
component of the intervention. The majority of patients in this
study had a drug use disorder and we did not separately evaluate
the impact of the intervention on patients by type of substance
use disorder. Treatment for different types of drug use disorders
and for alcohol use disorder differs and it is possible that
outcomes may have varied by type of substance. We were only
able to look at data from within our health system; it is possible
that patients in either group received addiction services elsewhere or had healthcare utilization outside of our system. We
were unable to evaluate costs even for patients for whom we
had access to claims data because of the federal privacy law 42
CFR part 2, which limits information sharing related to substance use disorder care.27 Future research is needed to prospectively evaluate the impact and the cost-effectiveness of integrated recovery coaching and pharmacotherapy in primary care.
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CONCLUSION

Integrated addiction pharmacotherapy and recovery coaching
in primary care resulted in fewer hospital days and fewer ED
visits for patients with SUD compared to similarly matched
patients receiving care in practices without these services.
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