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Team-Based Clinic Redesign of Opioid Medication Man-
agement in Primary Care: Effect on Opioid Prescribing

ABSTRACT
PURPOSE Six key elements of opioid medication management redesign in pri-
mary care have been previously identified. Here, we examine the effect of imple-
menting these Six Building Blocks on opioid-prescribing practices.

METHODS Six rural-serving organizations with 20 clinic locations received sup-
port for 15 months during the period October 2015 to May 2017 to implement 
the Six Building Blocks. Patients undergoing long-term opioid therapy (LtOT) at 
these study sites were compared with patients undergoing LtOT enrolled in a 
regional health plan who did not receive care at the study sites but who resided 
in the same primary care service areas (control group). Outcomes were monthly 
trend in the proportion of patients undergoing LtOT prescribed a ≥100 mor-
phine equivalent dose (MED) of opioids daily and the total number of patients 
receiving an opioid prescription. An interrupted time series using difference-in-
difference analysis was used for tests of significance.

RESULTS The proportion of patients prescribed a ≥100 MED of opioids daily 
decreased 2.2% (11.8% to 9.6%) among patients at the intervention clinics 
and 1.3% (14.0% to 12.7%) among patients in the control group. The rate of 
decrease was significantly greater among study patients than among patients in 
the control group (P = .018). The rate of decrease in the number of patients on 
LtOT at intervention clinics increased during the intervention period compared 
with the preintervention period (P <.001).

CONCLUSIONS Efforts to redesign opioid medication management in primary 
care resulted in a significant decrease in opioid prescribing. Future research is 
needed to determine if these results are generalizable to other settings and to 
assess implications for patient-reported outcomes.

Ann Fam Med 2019;17:319-325. https://doi.org/10.1370/afm.2390.

INTRODUCTION

Use of opioid medication long term for chronic pain has contrib-
uted to an epidemic of opioid overdose and addiction.1 Although 
rates of opioid prescribing have moderated in recent years, the 

amount of opioids prescribed in 2015 remained approximately 3 times that 
in 1999.2 In addition, there was a 59% increase in the use of long-term 
opioid therapy (LtOT), defined as use of opioids daily for chronic pain 
within a 3-month period, from 2006 to 2015. Overdose deaths involving 
prescription opioids were 5 times greater in 2016 than in 1999.3 Four of 5 
heroin users began their addiction on prescription opioids,4 and the total 
number of opioid overdose deaths annually has continued to increase each 
year through 2017. These trends are concerning, considering a growing 
body of evidence that LtOT is not effective for chronic pain.5

In response, clinical guidelines supporting more judicious use of 
opioids for chronic pain have been developed and disseminated.6 These 
guidelines are especially relevant to primary care, which prescribes the 
majority of opioids for chronic pain.7 Implementing recommendations 
embedded in clinical guidelines requires more than clinician awareness 
and education.8,9 Patient-centered care for chronic pain requires a team-
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based approach supported by changes to clinic sys-
tems and workflows within teams to ensure that care is 
safe and effective.9-11

The opioid epidemic has had its most devastating 
effects in rural, disadvantaged populations.12 Although 
there have been efforts within larger integrated 
delivery systems to decrease opioid prescribing,13,14 
it is unclear whether similar approaches can be used 
in smaller clinics serving disadvantaged populations 
because such clinics typically have fewer resources for 
quality improvement initiatives. In a prior study, we 
identified 6 common elements, the Six Building Blocks, 
for team-based redesign of opioid medication manage-
ment within smaller primary care practice settings as 
follows: (1) provide leadership support, (2) revise and 
align clinic policies, use of patient agreements, and 
defined workflows, (3) track the patient population, (4) 
implement planned, patient-centered visits, (5) iden-
tify resources for complex patients, and (6) measure 
success.15 Here we report the results of a study imple-
menting the Six Building Blocks at rural primary care 
clinics on (1) the proportion of patients on high-dose 
opioids and (2) the number of patients who continue to 
receive LtOT prescriptions across all clinics.

METHODS
Study Setting and Subjects
This study was reviewed and approved by the Institu-
tional Review Board of the University of Washington. 
We conducted this study at the clinics of 6 rural-
serving health care organizations. These 6 organiza-
tions provided care at 20 clinic locations across eastern 
Washington and central Idaho. Each clinic location 
had from 2.6 to 7.4 full-time equivalent clinicians. The 
organizations were members of the Washington, Wyo-
ming, Alaska, Montana, and Idaho (WWAMI) region 
Practice Research Network, a primary care-practice–
based research network in the 5-state WWAMI region. 
Five of the organizations, along with their associated 
ambulatory care clinics, were designated as critical 
access hospitals. Subjects were LtOT patients seen at 
the 20 clinics within these 6 rural-serving organiza-
tions that implemented the Six Building Blocks.

We used a quasi-experimental study design by 
identifying a comparison group of LtOT patients to 
serve as temporal control subjects for the patients who 
were exposed to the Six Building Blocks intervention 
at study sites. All LtOT patients in the comparison 
group were members of a large regional health plan 
and resided in the same primary care service areas as 
the clinics where the Six Building Blocks were imple-
mented.16 The study sites did not accept patients on 
this health plan, so none of the patients in the compari-

son group were exposed to the intervention. Informa-
tion about the clinics where these patients received 
care was not available. This design uses this nonequiv-
alent control group to control for secular trends in 
changes in opioid prescribing that are not attributable 
to the intervention.17

Implementation Support for the Six Building 
Blocks Program
Each organization received approximately 15 months 
of support, beginning with an in-person kickoff event 
during the period October 2015 to February 2016. 
During the study kick-off meeting, all members of 
the organization’s clinics, including clinicians, nurses, 
medical assistants, and front desk staff, met with 3 
members of the study team (M.L.P., L-M.B., B.I.). 
They were introduced to the Six Building Blocks, 
participated in a self-assessment activity regarding 
current opioid medication management clinic systems, 
and discussed their current approach to managing 
opioid medications for their patients with chronic 
pain and where they saw room for improvement. Each 
organization designated an opioid improvement team 
consisting of a clinic champion (a full-time clinician for 
each organization), a project manager (either a quality 
improvement professional or clinic manager), a data 
manager (generally a medical assistant), and others 
as desired by the clinic. One practice facilitator from 
the study team held quarterly individual check-in calls 
with each opioid improvement team leader to assist 
with their plans to implement elements of the Six 
Building Blocks. Opioid improvement team members 
also participated in monthly shared learning telephone 
calls with the other study sites, led by the practice 
facilitator. Clinicians at each clinic were invited to 
participate in optional twice-monthly TelePain webi-
nars with a physician pain specialist at the University 
of Washington, which included didactic lectures and 
case presentations. Clinics and their opioid improve-
ment teams had access to a study website with shared 
resources such as model clinic policies and patient 
agreements. Study organizations were also offered an 
online registry to track their patients on LtOT, but it 
did not officially launch until September 2016. Four 
sites used this support, but only 1 site used it con-
sistently during the study. In addition, sites received 
reimbursement to cover the salary of a 0.1 full-time 
equivalent medical assistant to develop and enter data 
into their system to track LtOT patients.

Data Collection
For each study site, we requested a medication data 
extract from the electronic health records for all opioid 
prescriptions for patients aged 21 years or older start-
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ing 12 months before the study until May 31, 2017, 
approximately 15 months after the last study kickoff 
meeting in February 2016. Prescription data included 
date, drug name, dosage form (eg, solution, tablet), 
dosage strength, dosage regimen (eg, how many at a 
time, how frequently), quantity prescribed, whether 
it was to be taken as needed, and number of refills, as 
available at each organization. Patients with a diagnosis 
of cancer were excluded from the analysis. An LtOT 
patient was defined as either (1) any patient with 2 opi-
oid prescriptions at least 28 days apart in the past 90 
days or (2) any patient with 1 non-Schedule II opioid 
prescription with at least 1 refill in the past 90 days. 
We used an open cohort to identify LtOT patients 
at each clinic by applying this LtOT definition to all 
patients each month across the entire observation 
period, which allowed patients to enter and leave the 
cohort. In addition to prescription data, a clinic man-
ager at each of the enrolled organizations completed a 
baseline survey describing characteristics of their clin-
ics and their total patient population.

For the comparison control group, prescription 
fill data were pulled from the health plan’s pharmacy 
claims data over the same time period as the study 
intervention. The LtOT criteria described above were 
applied to the pharmacy claims data to identify this 
comparison group. All health plan patients who met 
LtOT criteria and resided in the same primary care 
service area as one of the intervention sites com-
prised this comparison group. In addition, age and sex 
data were obtained to compare this control group to 
patients exposed to the intervention.

The primary outcome was the monthly propor-
tion of patients who were prescribed a ≥100 morphine 
equivalent dose (MED) of opioids daily. This cut-off 
dose was selected because at the start of this study, the 
Centers for Disease Control and Prevention Guide-
line for Prescribing Opioids for Chronic Pain, with its 
lower threshold dose of ≥90 MED, had not yet been 
released, and participating study sites accepted this 
threshold as their definition of a high-risk patient. The 
secondary outcome was the number of patients who 
were prescribed an opioid for chronic pain.

Analysis
We used a quasi-experimental interrupted time series 
design to compare LtOT patients at intervention sites 
with the comparison group.17 Interrupted time series 
analyses are a robust and effective approach to compare 
secular trends in 2 populations when randomization 
is not possible. They are broadly used and accepted 
in public health and health policy analyses and are 
considered the strongest approach for evaluating the 
effects of quality improvement programs.18,19 We used 

segmented regression18,19 to conduct 3 analyses as fol-
lows: (1) within-study-sample changes in the percentage 
of study patients with a ≥100 MED; (2) a difference-in-
difference analysis of the change in percentage of study 
patients with a ≥100 MED compared with the control 
patients; and (3) the total number of study patients on 
LtOT. We estimated the change in intercept and the 
change in slope for the 8 months before the interven-
tion and for the 15 months after the start of the inter-
vention. These time periods were selected on the basis 
of data availability at each site. We used SAS version 
9.4 (SAS Institute) for all analyses.

RESULTS
Characteristics of LtOT patients in the intervention 
group and control group are shown in Table 1. At the 
time of the clinic kick-off meetings, a total of 2,065 
patients met the LtOT criteria in the intervention 
group, and 1,797 patients met the LtOT criteria in 
the control group. There were significant differences 
in age and insurance status between the 2 groups. 
A greater proportion of patients in the intervention 
group had Medicare or Medicaid health insurance, 
and fewer were covered by private/commercial insur-
ance compared with the control group. At the start of 
the study, 11.8% of patients in the intervention group 
had a ≥100 MED, compared with 14% of patients in 
the control group.

Table 1. Patient Characteristics

Characteristic

Intervention 
Group 

N = 2,065

Control 
Group 

N = 1,797

Age, No. (%), y

18-44 384 (18.6) 440 (24.5)

45-64 969 (46.9) 978 (54.4)

>64 712 (34.5) 379 (21.1)

Sex, No. (%)

Male 661 (32.0) 675 (37.6)

Female 1,191 (57.7) 1,121 (62.4)

Unknown 212 (10.3)

Insurance status, %a

Medicare 31.8 27.9

Medicaid 22.7 0.59

Private insurance/commercial 32.1 60.5

TRICARE/CHAMPUS 1.8 0

No insurance (self-pay) 7.2 0

Other/unknown 4.3 11.0

CHAMPUS = Civilian Health and Medical Program of the Uniformed Services.

a Insurance status reflects that of all patients seen at the study sites, not just 
those on long-term opioid therapy. Percentages were provided by clinic 
managers without patient numbers. Insurance status of the control group 
reflects that of all patients enrolled in the health plan at the time of the study 
(N = 414,196).
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Table 2 shows the results of the interrupted time 
series regression of the proportion of patients on high-
dose opioids. In the intervention group, the proportion 
on high-dose opioids (≥100 MED) decreased from 

11.8% at the start of the intervention to 
9.6% at 15 months. This reflects an aver-
age decrease of 0.15% per month across 
all study sites during the intervention. The 
P value for the coefficient for the change 
in slope within study sites (P = .06) indi-
cates that the proportion of patients on 
high-dose opioids decreased faster during 
the study intervention period compared 
with the preintervention period. Over the 
same time, the proportion of patients in 
the control group who were on high-dose 
opioids decreased from 14.0% to 12.7%, 
an average decrease of 0.09% per month. 
The rate of decrease in the proportion of 
patients on high-dose opioids was signifi-
cantly greater in the study group com-
pared with the control group (P = .018). 
Comparing the rate of decrease between 
the study group and the control group, 
this translates to approximately 4 patients 
on high-dose opioids decreasing their 
daily dose to a <100 MED per month in 
the intervention group compared to 2.4 
patients on high-dose opioids per month 
in the control group.

Table 3 and Figure 1 show the results of the inter-
rupted time series regression for the total number of 
patients meeting the LtOT definition. For the inter-
vention group, this number decreased from 2,065 to 

Table 2. Trend in Proportion of Patients With a  
≥100 Morphine Equivalent Dose Daily

Variable df Coefficient SE t Value P Value

Interrupted time series, within study sites

Intercept 1 11.929 0.329 36.3 <.0001

Time (secular trend) 1 0.358 0.351 1.02 .320

Change in level 1 –0.054 0.065 –0.82 .420

Change in slope 1 –0.138 0.069 –2.00 .060

Interrupted time series, intervention group vs control group

Intercept 1 3.943 0.448 8.8 <.0001

Time (secular trend) 1 –0.226 0.089 –2.55 .019

Change in level 1 1.592 0.478 3.33 .003

Change in slope 1 0.242 0.094 2.58 .018

Table 3. Trend in Number of Patients on Long-term Opioid 
Therapy

Variable df Estimate SE t Value P Value

Interrupted time series, within study sites

Intercept 1 1,680 38.1 44.1 <.0001

Time (secular trend) 1 –133.0 40.7 –3.27 .004

Change in level 1 60.7 7.5 8.04 <.0001

Change in slope 1 –75.8 8.0 –9.48 <.0001

Figure 1. Number of LtOT patients by month.

LtOT = long-term opioid therapy.
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1,776 at the end of the 15 months of support, a 14.0% 
decrease. The coefficient for the change in slope 
(–75.8) in Table 3 indicates that the rate of decrease in 
the total number of patients receiving an opioid pre-
scription was greater during the intervention period 
compared with the preintervention period (P <.001). 
The number of LtOT patients in the control group was 
1,797 at the beginning of the intervention period and 
1,712 at the end of the 15 months, a decrease of 4.7% 
(Figure 1). The difference-in-difference model compar-
ing the intervention group to the control group for the 
trend in number of patients on LtOT violated the par-
allel trends assumption20 in the preintervention period; 
therefore, it is not presented.

We also examined the trend in MED categories 
across study sites over time (Figure 2). As the propor-
tion of patients on high-dose opioids (≥100 MED) 
decreased over the study period, the proportion of 
patients in the 50-99 MED category remained rela-
tively stable, whereas the proportion in the <50 MED 
category increased from approximately 75% to 78%.

DISCUSSION
Clinic system redesign guided by the Six Building 
Blocks resulted in significant decreases in both the 
proportion of patients on high-dose opioids and the 
total number of patients receiving opioids in these 
rural health clinics. Although the within-study group 

interrupted time series analysis of the proportion on 
high-dose opioids did not reach statistical significance 
(P = 0.06), the decrease was greater than that seen in 
the comparison group of control patients from the 
same primary care service areas, suggesting that imple-
mentation of the Six Building Blocks accelerated an 
existing trend to prescribe opioids at lower doses. This 
finding is also supported by the decrease in the total 
number of patients receiving LtOT across the study 
sites and the shift in prescribed dose of opioids across 
the 3 categories of dose shown in Figure 2.

Although these decreases are modest, they reflect 
the initial phases of implementing new clinic systems 
for opioid medication management in the study set-
tings. For example, we observed that revision and 
approval of new clinic policies across the sites required 
an average of 6 of the 15 months of support. In addi-
tion, differences in the sociodemographic charac-
teristics of the intervention group versus the control 
group, especially the proportion of patients on public 
insurance, should have biased the results toward a lower 
effect size; therefore, detecting a significant difference 
between the intervention and control groups is notable.

It is worth noting that none of the Six Building 
Blocks directly addresses tapering of opioids; therefore, 
the results are noteworthy in demonstrating that the 
systems-based changes instituted at the clinics had 
an indirect influence on clinicians’ opioid-prescribing 
behaviors. How did implementation of the Six Build-

Figure 2. Intervention clinic trend in proportion of patients by MED category.

MED = morphine equivalent dose.
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ing Blocks influence prescribing behaviors? It is 
possible that clinicians for both groups of patients, 
intervention and control, were aware of new opioid-
prescribing guidelines; thus the decreases seen in both 
intervention-site patients and the comparison control 
group. Enhanced awareness of the details of these 
guidelines and the evidence behind them, however, 
along with implementing new clinic systems to sup-
port guideline-recommended changes in care, may 
have led to more conversations with LtOT patients at 
the study sites compared with those in the comparison 
group about tapering their dose. Several clinicians at 
the study sites mentioned to study team members that 
some patients self-tapered their opioid dose in response 
to conversations about risks and harms.22 In addition, 
monitoring and reporting on prescribing behaviors by 
individual clinicians within these organizations cre-
ated opportunities for discussions and peer compari-
sons that may have influenced subsequent prescribing 
behaviors. In a systematic review of dose reduction or 
discontinuation of LtOT, a common theme in studies 
with positive outcomes was team-based, multidisci-
plinary support of clinicians and staff.23

Earlier studies of efforts to change opioid-
prescribing patterns were conducted in large inte-
grated delivery systems.13,14 An evaluation of the 
Group Health opioid initiative revealed a decrease in 
the prescribing of high-dose opioids (≥120 MED) from 
16.8% to 6.3% over a period of 8 years.13 This com-
pares to the decrease in the present study from 11.8% 
to 9.6% over a much shorter period of 15 months using 
a lower threshold of ≥100 MED to define high dose. In 
a more recent trial of academic detailing, which used a 
registry and decision-support tools across 4 safety-net 
clinics, LtOT patients at intervention clinics were more 
likely to have a ≥10% decrease in MED.22 In a similar 
trial of academic detailing, which used audit and feed-
back as well as external facilitation, the average MED 
was decreased significantly at 12 months for interven-
tion clinic patients compared with the comparison 
control group.24 These studies used blended implemen-
tation strategies similar to the ones used in the present 
study, suggesting that this approach can be effective in 
improving opioid-prescribing behaviors.

Of concern is the lack of data regarding the dispo-
sition of the 289 patients who were no longer receiv-
ing refills for their LtOT across the intervention study 
sites. These patients may have left the clinic to obtain 
refills elsewhere, replaced opioids with alternative 
treatments for their chronic pain, or of even greater 
concern, replaced prescription opioids with illicit 
drugs. This is important given that 4 of 5 heroin users 
start with prescription opioid misuse.4 It is critically 
important that future research track the disposition of 

patients who reduce or are no longer receiving opioid 
refills and measure patient-reported outcomes such as 
function and quality of life.

Further work is needed to study our approach at 
more diverse primary care sites to assess the effective-
ness outside the 6 rural-serving health organizations 
we studied. We need to find ways to support rural 
clinics in redesigning care for their patients on LtOT 
and to tailor that support to their specific context. 
One possible approach is a partnered train-the-trainer 
model, similar to that tested at the Department of Vet-
erans Affairs, in which an external expert trains and 
then provides support for an internal facilitator, such 
as a quality improvement lead, within each rural clinic 
organization.25 It is also of critical importance to follow 
the effect of our program on patient disposition and 
patient-reported outcomes. Key questions are the clini-
cal significance of the changes made and the disposi-
tion of patients who reduce or are no longer receiving 
opioid refills. Nonetheless, our data demonstrate that 
efforts to redesign care by primary care teams, guided 
by the Six Building Blocks framework, can improve 
opioid-prescribing practices to be more consistent with 
current guidelines.

To read or post commentaries in response to this article, see it 
online at http://www.AnnFamMed.org/content/17/4/319.

Key words: primary health care; analgesics; opioids; quality improve-
ment; prescriptions  
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