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Abstract

Background: The Six Building Blocks for improving opioid management (6BBs) is a program for improving the
management of patients in primary care practices who are on long-term opioid therapy for chronic pain. The 6BBs
include building leadership and consensus; aligning policies, patient agreements, and workflows; tracking and
monitoring patient care; conducting planned, patient-centered visits; tailoring care for complex patients; and
measuring success. The Agency for Healthcare Research and Quality funded the development of a 6BBs
implementation guide: a step-by-step approach for independently implementing the 6BBs in a practice. This mixed-
method study seeks to assess practices’ use of the implementation guide to implement the 6BBs and the
effectiveness of 6BBs implementation on opioid management processes of care among practices using the
implementation guide.

Methods: Data collection is guided by the Consolidated Framework for Implementation Research, Proctor’s
taxonomy of implementation outcomes, and the Centers for Disease Control and Prevention’s Guideline for
Prescribing Opioids for Chronic Pain. A diverse group of health care organizations with primary care clinics across
the USA will participate in the study over 15 months. Qualitative data collection will include semi-structured
interviews with stakeholders at each organization at two time points, notes from routine check-in calls, and
document review. These data will be used to understand practices’ motivation for participation, history with opioid
management efforts, barriers and facilitators to implementation, and implementation progress. Quantitative data
collection will consist of a provider and staff survey, an implementation milestones assessment, and quarterly opioid
prescribing quality measures. These data will supplement our understanding of implementation progress and will
allow us to assess changes over time in providers’ opioid prescribing practices, prescribing self-efficacy, challenges
to providing guideline-driven care, and practices’ opioid prescribing quality measures. Qualitative data will be
coded and analyzed for emergent themes. Quantitative data will be analyzed using descriptive statistics and
clustered multivariate regression.

Discussion: This study contributes to the knowledge of the implementation and effectiveness of a team-based
approach to opioid management in primary care practices. Information gleaned from this study can be used to
inform efforts to curtail opioid prescribing and assist primary care practices considering implementing the 6BBs.

Keywords: Opioid management, Evaluation design, Practice redesign, Primary care, Quality improvement, Chronic
pain management, Prescribing practices

© The Author(s). 2020 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

* Correspondence: Sarah_Shoemaker-Hunt@abtassoc.com
1Division of Health and Environment, Abt Associates, Inc., Cambridge, USA
Full list of author information is available at the end of the article

Implementation Science
Communications

Shoemaker-Hunt et al. Implementation Science Communications            (2020) 1:16 
https://doi.org/10.1186/s43058-020-00008-6

http://crossmark.crossref.org/dialog/?doi=10.1186/s43058-020-00008-6&domain=pdf
http://orcid.org/0000-0003-3391-2041
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:Sarah_Shoemaker-Hunt@abtassoc.com


Background
In 2017, the number of overdose deaths involving opi-
oids was 130 Americans per day, which was six times
higher than in 1999 [1]. While the national opioid pre-
scribing rate declined from 2012 to 2016 to 58.7 pre-
scriptions per 100 persons (191 million prescriptions); in
16% of US counties, there are enough opioid prescrip-
tions for every person to have one [1]. In addition, an-
nual prescription rates for 30 days or more of opioids
increased by 59% between 2006 and 2012 and have not
decreased since that time. The Department of Health
and Human Services (HHS) declared this a public health
emergency, and HHS agencies have pursued several ini-
tiatives to address the opioid epidemic.
One of those initiatives is the Centers for Disease Con-

trol and Prevention (CDC)’s Guideline for Prescribing Opi-
oids for Chronic Pain, released in March 2016. This
guideline outlines several evidence-based opioid manage-
ment strategies for primary care clinicians [2], who ac-
count for about half of the opioid pain relievers prescribed
[3]. It has been well established that the publication of
evidence-based guidelines alone is not sufficient to change
care delivery, especially in diverse primary care settings
with significant competing demands and limited resources
[4–6]. The care delivered in these settings is influenced by
more than just provider knowledge and attitude. It is also
influenced by how care is organized within a clinic team.
It requires a team-based approach supported by changes
to clinic systems and workflows within teams to ensure
that care is safe and effective [7].
Several of the authors (MP, LMB, BI), as part of a grant

from the Agency for Healthcare Research and Quality
(AHRQ), conducted research on how to support primary
care practices with clinic redesign to improve opioid man-
agement and provide safer care using a team-based ap-
proach. To guide clinic improvement teams and those

providing external support to those teams, they developed
the Six Building Blocks for team-based opioid management
(6BBs) based on earlier observations of high-functioning
teams in exemplar primary care practices [8]. The 6BBs
(see Fig. 1) include (1) leadership support; (2) revision and
alignment of clinic policies, patient agreements, and work-
flows; (3) tracking and monitoring the population of pa-
tients using long-term opioid therapy (LtOT); (4) planned,
patient-centered visits; (5) identifying resources for complex
patients; and (6) measuring success. An evaluation of the
6BBs found significant declines in both the total number of
patients receiving opioids for their chronic pain and the
proportion of patients on higher dose opioids [9].
The 6BBs program was developed as a quality improve-

ment (QI) approach to be implemented with external sup-
port from a practice facilitator [10]. Such external support
systems are often not available to primary care practices.
The purpose of this study is to understand the feasibility
of a primary care clinical organization independently
implementing improvements to opioid management using
a 6BBs “how-to-guide.”
Given AHRQ’s mission to address patient safety threats

with health services research and its charge to support re-
search on improving primary care and practice transform-
ation, along with the HHS Secretary’s call to address the
opioid crisis with evidence-based resources, AHRQ funded
this study to examine primary care practices’ implementa-
tion of practice redesign around opioid management using
the 6BBs self-service guide, and its effectiveness in trans-
forming their care practices and opioid prescribing, all
without the help of a practice facilitator.
While there have been some studies of opioid steward-

ship in primary care settings [11–16], most have been
within one health care system and have not examined dif-
ferences across systems and practices. Additionally, only a
few of these studies examined implementation explicitly,
which is a critical component of putting evidence-based
interventions into practice. This study examines the im-
plementation and effectiveness of a specific “self-guided”
model for opioid management QI across practices of dif-
ferent sizes, populations served, and geographies.

Methods
Study objectives and design
The implementation objective of this study is to:

� Understand the adoption and implementation of the
6BBs among participating health care organizations.

The effectiveness objective of this study is to:

� Assess the effectiveness of 6BBs implementation on
opioid management practices and processes of care.

Contributions to the literature

� This study will improve understanding about how to guide

primary care practices in initiating, implementing, and

sustaining an opioid management quality improvement

effort.

� Improving opioid management can be challenging for

primary care clinics to pursue. This study will identify

strategies used to de-implement previous practices, change

processes of care, and provide clinicians with resources for

engaging in often difficult conversations with patients.

� Lessons learned from this study will be disseminated to

support other primary care practices as they implement

strategies to address the opioid crisis in their practices and

communities.
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This study employs a hybrid type III implementation-
effectiveness design [17]. It uses mixed methods, collecting
both quantitative and qualitative data from primary and
secondary data sources. Data will be collected prospect-
ively at multiple time points over the 24-month study
period. The first 6 months of the study were dedicated to
developing, testing, and refining the 6BBs how-to-guide
(Clinic Implementation Guide); months 7–21 will involve
6BBs implementation, including the use of the Clinic Im-
plementation Guide and data collection activities; and the
last 4 months will entail data analysis, final modifications
to the 6BBs Clinic Implementation Guide for widespread
dissemination, and reporting of findings.

Conceptual frameworks
The Consolidated Framework for Implementation Re-
search (CFIR) [18] and Proctor’s taxonomy of imple-
mentation outcomes [19] guide the implementation
component of this study. CFIR describes factors im-
portant to implementation in terms of intervention
characteristics, outer setting (external factors influen-
cing implementation), inner setting (internal factors

influencing implementation), characteristics of those
involved in implementation, and the implementation
process. Proctor’s taxonomy informs the outcomes we
can expect to see throughout the course of sites using
the Clinic Implementation Guide and implementing
the 6BBs; in this study, we will primarily focus on the
implementation outcomes of acceptability, adoption,
feasibility, penetration, and sustainability.
This study’s effectiveness component is examined, in

part, by the clinical quality improvement (QI) opioid
measures developed by the authors (SS, HS) and
published in the CDC’s Quality Improvement and Care
Coordination: Guideline for Prescribing Opioids for
Chronic Pain [20]. Four of these opioid prescribing QI
measures will be used to assess effectiveness of 6BBs
implementation: the proportion of patients with chronic
non-cancer pain using long-term opioid therapy who (1)
are prescribed greater than 90 morphine milligram
equivalents (MMEs) per day, (2) are co-prescribed a
benzodiazepine, (3) had the prescription drug monitor-
ing program (PDMP) checked, and (4) had a urine drug
screen.

Fig. 1 Six Building Blocks: a team-based approach to improving opioid management in primary care. Note: Graphic retrieved
from https://depts.washington.edu/fammed/improvingopioidcare/6-building-blocks/
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Sample and recruitment
We recruited a diverse group of health care organizations
with primary care clinics to participate in this study. A no-
tice about the study and the opportunity to participate was
posted on AHRQ’s website. Additionally, organizations
were notified through AHRQ’s Prevention and Chronic
Care email list, Primary Care Practice-Based Research Net-
works email update, and Practice Facilitation email update,
and through their connections with the study team. Inter-
ested organizations sent a request for more information to
a member of the study team, who then compiled informa-
tion about the organization and its clinics from publicly
available information on the organization’s website, includ-
ing number of clinics, location, patient population, and rele-
vant academic affiliation. Brief screening calls were held
with interested organizations to provide them with more
information about the study and explain expectations for
participation and to gather information about the organiza-
tion’s motivation for participation, past experience with
similar QI initiatives, goals and expectations, and use of
electronic health record (EHR) system for QI and expected
vendor changes in the near future. These calls helped forge
relationships with potential participating organizations and
assess study alignment with their organizational goals—two
strategies identified as important for facilitating health care
QI initiative recruitment [21, 22].
We conducted screening calls with 30 health care orga-

nizations. To date, we selected a purposive sample of 11
organizations across 9 US states to invite to participate in
the study (see Table 1), which currently include 40 associ-
ated primary care clinics. Participating organizations vary
with respect to size, number of primary care clinics, pa-
tient population served, geographic location, and academic
affiliation. This variation will allow us to examine and
compare implementation successes and challenges across
a range of organizations likely to be targeted by wide-
spread 6BBs dissemination upon study completion.

Data collection and measures
Qualitative data
Qualitative data sources will heavily inform the imple-
mentation objective of this study and include staff inter-
views; notes from orientation and quarterly calls; emails
from sites to the study team; completed Clinic Imple-
mentation Guide materials; and practice documents,
such as policies and workflows. We will use these
sources to capture data about organizations’ implemen-
tation progress, extent of use of the Clinic Implementa-
tion Guide, and barriers and facilitators organizations
encounter while using the Clinic Implementation Guide
and implementing the 6BBs (see Table 2).

Staff interviews The research team will conduct semi-
structured interviews with the QI lead and four additional

staff members involved in implementation (n = 5) at each
organization at two time points. Interviewed clinical staff
members will include the designated clinical champion and
a primary care provider, and up to 2 others such as the
Medical Director, pharmacist, data analyst, office manager,
refill manager, behavioral health provider, addiction special-
ist, Suboxone waivered clinician, or an alternative therapy
provider. Interviews will be conducted once toward the be-
ginning of their QI effort and again at the end of the study.
The initial interview will focus on plans for implementation
and encountered barriers, while the second interview will
focus on sustainability plans and lessons learned.
The content of the QI lead and staff interview guides will

be based on CFIR constructs and will capture each organiza-
tion’s plans for and progress with using the 6BBs Clinic Im-
plementation Guide to implement improvements in opioid
management, challenges and successes related to guide
utilization and quality improvement implementation, per-
ceived effect of using the 6BBs Clinic Implementation Guide
on patient care and organizational processes, and plans for
sustainability. Interviews will last approximately 1 h, be con-
ducted by phone, and be audio recorded with participant
consent. Participants will be offered monetary incentives.

Orientation and quarterly call notes and email text
data An orientation meeting will be held by web-
conference for all participating organizations to introduce
and orient them to the 6BBs Clinic Implementation Guide
and launch implementation. Additionally, the study team
will hold quarterly calls with each participating site to re-
ceive an update on implementation progress, struggles,
and challenges. Notes will be taken during the orientation
and quarterly calls. Organizations will also have the ability
to email the study team with questions or comments
about implementation and using the Clinic Implementa-
tion Guide. Call notes and email text data will be used as
data sources to capture barriers and facilitators to adop-
tion and use of the 6BBs Clinic Implementation Guide to
implement opioid management improvements.

Practice documents We will collect from each partici-
pating organization and clinic documentation of changes
implemented through using the 6BBs Clinic Implemen-
tation Guide, such as opioid prescribing policies, written
workflows, patient agreements, screenshots of opioid
prescribing dashboards and/or registries, de-identified
tracking and monitoring reports for patients using long-
term opioid therapy, training and education offerings
(past, present, future), and patient education materials
discussing risks and benefits of long-term opioid use.
Baseline documents will be collected at study start, and
clinics and organizations will be asked to submit all up-
dated documents throughout the course of the study to
track 6BBs implementation progress.
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Quantitative data

Clinical staff survey We will conduct an electronic survey
of clinical staff at participating organizations at the beginning
of implementation and again at the end of the study to cap-
ture information about opioid prescribing practices and opi-
oid management procedures, derived from the CDC
Guideline for Prescribing Opioids for Chronic Pain, and en-
gagement in 6BBs implementation, guided by CFIR. A link
to the survey will be emailed to clinical staff identified by the
QI lead as involved in opioid prescribing and/or manage-
ment within the clinic. The respondent population will in-
clude primary care providers, behavioral health providers,
nurses, pharmacists, social workers, and/or medical assis-
tants. The survey will also assess adaptive reserve, defined as
perceived practice attributes, including leadership, culture,
and communication, that indicate successful organizational
change and signal improvements in patient care [23, 24].
Adaptive reserve will be measured using the Practice Adap-
tive Reserve Scale [23]. Clinical staff who prescribe opioids
will also be asked about their self-efficacy around opioid
management and perceived burnout using a validated single-
item measure of burnout [25].

6BBs Milestones worksheet The 6BBs Milestones work-
sheet outlines key implementation milestones to be reached
within each of the six areas addressed by the 6BBs. The
proportion of milestones reached for each area will serve as
a measure of implementation progress. All organizations
(n = 11) will be asked to complete this worksheet at the
start of, midway through, and at the end of the study.

Quarterly reports of aggregate QI measures Each
organization (n= 11) will submit quarterly aggregate reports
to the study team on the four quality improvement measures
derived from the CDC Guideline for Prescribing Opioids for
Chronic Pain: (1) the percentage of patients using long-term
opioid therapy who are taking 90 MMEs or more per day,
(2) the percentage of patients using long-term opioid therapy
who received a prescription for a benzodiazepine, (3) the
percentage of patients with a new opioid prescription for
chronic pain with documentation that the state Prescription
Drug Monitoring Program (PDMP) was checked prior to
prescribing, and (4) the percentage of patients with a new
opioid prescription for chronic pain with documentation that
a urine drug test was performed prior to prescribing. These
measures track organization-level opioid prescribing prac-
tices and have been recognized as valid measures of opioid
management and used in other studies [11, 15, 16].

Data analysis
Analytic plan
Using the complementarity function as described in the
taxonomy of mixed methods designs in implementation

research [26], quantitative findings will be interpreted in
the context of implementation findings for each
organization as gathered through qualitative analysis. We
will also use a comparative case study approach [27] to
compare the similarities and differences across all organiza-
tions in the study in their ability to use the 6BBs Clinic Im-
plementation Guide to implement improvements in each of
the 6BBs areas and opioid management.
Our analytic plan is guided by our objectives. Objective 1

(implementation) includes an assessment of each organiza-
tion’s implementation and use of the 6BBs Clinic Imple-
mentation Guide and the implementation of improvements
using the 6BBs overall. Objective 2 (effectiveness) includes
assessment of the effectiveness of 6BBs implementation on
processes of care and outcomes.

Approach for objective 1 (implementation): to understand
adoption and implementation of the 6BBs among
participating health care organizations
Objective 1 is to understand the barriers and facilitators to
using the 6BBs Clinic Implementation Guide to implement
improvements in each of the 6BBs (i.e., leadership and con-
sensus; policies, patient agreements, and workflows; track-
ing and monitoring patient care; planned, patient-centered
visits; caring for complex patients; measuring success). Data
to address this aim will come from five main sources: (1)
practice documents, (2) orientation and quarterly call notes
and email text data, (3) QI lead and staff interviews, and (4)
the 6BBs Milestones worksheet.
These qualitative data will be used to understand the

barriers and facilitators to implement the 6BBs (see
Table 2). These data will be imported into NVivo and
coded for themes around barriers and facilitators to im-
plementation of using the 6BBs Clinic Implementation
Guide to implement improvements to opioid manage-
ment. Initial deductive coding will be guided by the
CFIR domains, Powell and colleagues’ implementation
strategies [28], and each component of the 6BBs. Coding
will also be inductively updated through thematic ana-
lyses, with a particular focus on staff experiences around
using the Clinic Implementation Guide and its utility for
facilitating 6BBs uptake, as well as suggested changes to
the Clinic Implementation Guide to improve its useful-
ness related to each component.
Practice documents and the 6BBs Milestones worksheet

will be reviewed to determine organizations’ progress on
achieving major milestones in each area. Particularly, the
proportion of milestones achieved within each area will be
compared at the organizational level across the three time
points at which those data are collected. Due to the small
sample size of participating organizations, data will be an-
alyzed using descriptive statistics of the proportion of
milestones reached.
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As a supplemental data source, barriers to opioid man-
agement indicated on the clinical staff survey will be ana-
lyzed and compared from the start to the end of the study.
The number and type of barriers and facilitators reported
will be summarized descriptively, including mean, median,
standard deviations, and change over time both at the
organizational level and pooled across all organizations.

Approach for objective 2 (effectiveness): to evaluate the
effect of 6BBs toolkit implementation on processes of care
and intermediate outcomes
We will use quantitative data from the clinical staff sur-
vey and quarterly reports of QI measures to assess the
effectiveness of 6BBs implementation. The primary ef-
fectiveness outcomes from the survey are clinician pre-
scribing practices (e.g., using the PDMP, using a registry
to manage patients using long-term opioid therapy, de-
veloping a treatment agreement, discussing risks and
benefits of opioid therapy with patients, and calculating
daily morphine equivalent dosing). Secondary outcomes
are clinician prescribing self-efficacy and reported adap-
tive reserve. Survey data will be exported from Survey
Gizmo’s online system and imported into SAS for ana-
lysis. We will generate descriptive statistics for survey
variables, including mean, median, standard deviation,
and plots of distributions for continuous variables, and
frequency tables and plots for categorical variables.
Survey responses will be pooled across health care orga-

nizations. We expect to receive approximately 450 clinical
staff surveys at each of the two time points. A multi-level
regression model will be used to determine the association
between a pre-post dummy variable and change in each of
the three outcomes: clinician prescribing practices, pre-
scribing self-efficacy, and adaptive reserve. The regression
model will be adjusted for respondent characteristics cap-
tured on the survey, such as clinician type and years of ex-
perience. The multi-level model will account for
clustering of clinical staffing within health care organiza-
tions. A power analysis for a paired-samples t test assum-
ing 80% statistical power, significance level of 0.05, and
standard deviation of 1 shows the minimum detectable ef-
fect is 0.13 from pre to post. Similar or larger effect sizes
have been determined for changes in providers’ opioid
prescribing knowledge, attitudes, and beliefs, self-efficacy,
and opioid management practices following other opioid
management QI projects [14, 29].
The QI measures we will track as organizational-level

outcomes are (1) the percentage of patients using long-
term opioid therapy who are taking 90 MMEs or more per
day, (2) the percentage of patients using long-term opioid
therapy who received a prescription for a benzodiazepine,
(3) the percentage of long-term opioid therapy patients
with a new opioid prescription for non-cancer chronic pain
with documentation that a PDMP was checked prior to

prescribing, and (4) the percentage of long-term opioid
therapy patients with a new opioid prescription for non-
cancer chronic pain with documentation that a urine drug
test was performed prior to prescribing. We will report
changes in QI measures over time at the clinic level using
descriptive statistics due to the small sample size of clinics
expected to be enrolled in the study (n = 11).

Discussion
As the use of prescription opioids continues to impact the
opioid epidemic, it is critical to understand the factors that
influence health care systems’ ability to implement guideline-
concordant opioid management practices. The 6BBs Clinic
Implementation Guide offers a structured program of strat-
egies, grounded in evidence, designed to facilitate the imple-
mentation of complex and multi-faceted opioid management
practices that align with the CDC Guideline for Prescribing
Opioids for Chronic Pain [2]. Understanding the determi-
nants of success and systematic barriers to implementing
and sustaining opioid management strategies in primary care
practices will enable researchers and practitioners to spread
effective implementation strategies to address the opioid epi-
demic in the health care system.
This hybrid type III study advances implementation sci-

ence by applying established frameworks and a validated
instrument (i.e., adaptive reserve) for evaluating imple-
mentation to a new context: opioid management in pri-
mary care clinics. Diverse practices will be recruited for
this study because primary care clinics are not controlled
settings; each clinic has different complexities and con-
textual factors that influence the extent to which imple-
mentation will be successful. The application of the CFIR
and Proctor’s model of implementation outcomes to opi-
oid management in primary care settings provides a struc-
ture from which to systematically examine these factors.
Moreover, the use of the adaptive reserve, a validated in-
strument for evaluating organizational factors, will inform
its utility for evaluating the implementation of opioid
management strategies in primary care.

Challenges
The primary focus of this study is to understand the im-
plementation processes, successes, and challenges for each
of the participating clinics. However, as a feature of the
hybrid type III design being used for this study, quantita-
tive data will be collected to also evaluate effectiveness of
using the 6BBs Clinic Implementation Guide to improve
outcomes related to opioid management (e.g., the percent-
age of patients using long-term opioid therapy who are
taking 90 MMEs or more per day). The small sample size
of organizations included in the study may limit the ability
to detect effectiveness; additionally, the evaluation does
not incorporate randomization or a counterfactual, which
limits our ability to make causal claims about the
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effectiveness of the 6BBs on clinical outcomes. An add-
itional challenge that is common when conducting survey
research is the potential for a low response rate on the
clinician survey, which could limit the internal validity of
the survey’s findings. We are addressing this challenge
through our targeted recruitment strategy and electronic
modality of the survey. Finally, the diversity of practices
recruited for this study was intentional in order to capture
a breadth of contextual factors that influence implementa-
tion; however, this diversity may also pose a challenge for
drawing overarching conclusions.

Project status
At the time of writing, the majority of participating organiza-
tions have been enrolled and we are initiating baseline data
collection. Practices will be given the 6BBs Clinic Implemen-
tation Guide in the spring of 2019, at which point we will
launch the main components of study data collection.
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