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Abstract 

Implementation studies evaluate strategies to move evidence-based practices into routine clinical practice. Often, 
implementation scientists use healthcare quality measures to evaluate the integration of an evidence-based clini-
cal practice into real-world healthcare settings. Healthcare quality measures have standardized definitions and are a 
method to operationalize and monitor guideline-congruent care. Implementation scientists can access existing data 
on healthcare quality measures through various sources (e.g. operations-calculated), or they can calculate the meas-
ures directly from healthcare claims and administrative data (i.e. researcher-calculated). Implementation scientists 
need a better understanding of the advantages and disadvantages of these methods of obtaining healthcare quality 
data for designing, planning and executing an implementation study. The purpose of this paper is to describe the 
advantages, risks and lessons learned when using operations- versus researcher-calculated healthcare quality meas-
ures in site selection, implementation monitoring and implementation outcome evaluation. A key lesson learned was 
that relying solely on operations-calculated healthcare quality measures during an implementation study poses risks 
to site selection, accurate feedback on implementation progress to stakeholders, and the integrity of study results. A 
possible solution is using operations-calculated quality measures for monitoring of evidence-based practice uptake 
and researcher-calculated measures for site section and outcomes evaluation. This approach provides researchers 
greater control over the data and consistency of the measurement from site selection to outcomes evaluation while 
still retaining measures that are familiar and understood by key stakeholders whom implementation scientists need to 
engage in practice change efforts.
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Background
The call for rapid translation of evidence-based inter-
ventions into clinical practice has increased demand 
for implementation research across a multitude of dis-
ciplines, clinical settings and healthcare systems [1]. 

Implementation science seeks to understand and address 
the challenges of applying evidence-based practices in 
real-world settings to optimize the quality and delivery of 
healthcare [1]. Implementation scientists focus on under-
standing the current use of evidence-based practices and 
evaluating approaches to promote adoption of evidence-
based practices into routine healthcare.

One way to evaluate how much and how well an evi-
dence-based clinical practice is implemented in a real-
world healthcare setting or system is to use existing 
healthcare quality measures [2]. Health quality measures 
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are calculated using standardized definitions and meth-
ods to operationalize guideline-congruent care [3, 4]. 
Healthcare quality measures are often used in imple-
mentation research as they capture information on 
provider(s) adherence to clinical practice guidelines and 
the impact of provider services on patient health out-
comes [5]. Importantly, these measures are familiar to 
and viewed as relevant and accurate by key stakeholders 
(e.g. clinicians, leadership) whom implementation scien-
tists need to engage in practice change efforts [6].

Most healthcare quality measures are calculated using 
existing administrative data (e.g. claims) and/or clinical 
data (e.g. information in the electronic medical records 
[EMR]). To calculate healthcare quality measures, many 
organizations employ teams of skilled data scientists to 
convert existing administrative and clinical data into 
quality measure data. Often, healthcare quality measures 
are made publicly available by or for other organizations 
such as health departments, hospital associations or the 
Centers for Medicare and Medicaid Services (CMS). 
Healthcare quality measures used by many healthcare 
systems and payors include 30-day unplanned readmis-
sions to the hospital, discharge rates from the hospital 
to the community, infection rates, median time to treat-
ment, healthcare experiences and satisfaction with care, 
and access to care [3]. Other healthcare quality measures 
capture the number of patients who receive evidence-
based care (numerator) over the number of patients likely 
to benefit (denominator). For example, the proportion 
of patients with an opioid use disorder who receive evi-
dence-based medication treatment is a quality concept 
operationalized into a quality measure by the Veterans 
Health Administration (VHA) [7], CMS and other pro-
fessional organizations [8].

As such, implementation scientists may access and 
use healthcare quality measures by obtaining the data 
extracted and calculated by others (e.g. healthcare system 
operations, CMS or health departments) through spread-
sheets, dashboards or publicly available data. Alterna-
tively, implementation scientists may directly calculate 
healthcare quality measures themselves based on stand-
ard definitions (i.e. researcher-calculated). While many 
advantages exist to using healthcare quality measures 
in implementation research, a better understanding of 
the risks and benefits regarding the different methods to 
extract the data is essential to designing implementation 
studies that inform clinical care and contribute to gener-
alizable knowledge. Failure to account for, and acknowl-
edge, the risk–benefit trade-offs of using operationally 
calculated vs researcher-calculated quality measures data 
during any phase of an implementation study can consid-
erably, and negatively, impact the ability to successfully 
interpret results. The purpose of our perspective article 

is to describe the advantages, risks and lessons learned 
when using different sources of healthcare quality meas-
ure data in site selection, implementation monitoring and 
outcome evaluation. We will use an illustrative example 
of one implementation study to guide this perspective.

Illustrative example: implementation study 
overview
The protocol and results of the Advancing Pharmacologi-
cal Treatments for Opioid Use Disorder (ADaPT-OUD) 
implementation study are described elsewhere [7, 9]. As 
a brief overview, medication for OUD (MOUD; includ-
ing buprenorphine, methadone and naltrexone) is an 
evidence-based treatment for persons with OUD [10]. 
However, substantial variability in adoption of MOUD 
exists across the VHA [9, 11]. The purpose of the ADaPT-
OUD study was to increase utilization of MOUD in low-
adopting VHA facilities through external facilitation (e.g. 
coaching and mentoring by the research team) [7, 9]. 
VHA operations calculates and tracks a MOUD quality 
measure defined as the proportion of patients with an 
OUD diagnosis within each VHA facility who receive 
MOUD (MOUD/OUD ratio). The MOUD/OUD ratio is 
made available quarterly on a dashboard for use by clini-
cians and operational leaders to view progress in MOUD 
adoption [12]. For the ADaPT-OUD study, we chose 
and received approval to use the operations-calculated 
MOUD/OUD ratio quality measure for site selection, 
implementation monitoring and outcome evaluation. We 
will refer to the MOUD/OUD ratio as our operations-
calculated healthcare quality measure when illustrating 
how the choice not to calculate the measure ourselves 
impacted of the ADaPT-OUD implementation study.

Impact of healthcare quality measure use on site 
selection
Often, implementation scientists use healthcare quality 
measures to identify and target low adopters of a clinical 
intervention [13–15] and then evaluate the effectiveness 
of specific strategies in supporting the increased adop-
tion of that clinical intervention. In the ADaPT-OUD 
study, the primary advantage of using an operation-
calculated healthcare quality measure (MOUD/OUD 
ratio) was that it facilitated communication with stake-
holders, particularly facility leaders and clinicians, who 
were already familiar with the metric and their facility’s 
standing on that metric. We used this operations metric 
for initial site selection of low-adopting VHA facilities, 
which we operationalized as facilities in the bottom quar-
tile based on the facilities MOUD/OUD ratio. The risk 
in using operations-calculated quality measures versus 
researcher-calculated metrics to determine site eligibil-
ity is that operational leadership may institute changes to 
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the definition of the measure or discontinue calculating 
the measure mid-project [16]. This can lead to inaccurate 
conclusions about the level of change achieved by facili-
ties during the study or difficulties in continued tracking 
of performance over time.

To illustrate this example, approximately 9 months 
after ADaPT-OUD site selection, we found that the base-
line MOUD/OUD ratio we had extracted from opera-
tions data at initial site selection no longer matched the 
historical data available in operations dashboards. Upon 
further investigation, we found that the definition of the 
numerator (number of patients prescribed MOUD) and 
denominator (number of patients with OUD diagnosis) 
constituting the MOUD/OUD ratio were changed by 
operations. Subsequently, the redefinition of the MOUD/
OUD ratio was applied retroactively to the previous four 
quarters of available operations dashboard data such that 
the original MOUD/OUD ratio for our selected sites was 
no longer available. This means that VHA operations 
applied a new definition for the MOUD/OUD ratio to the 
prior year (i.e., during our site selection) and overwrote 
the administrative data we had previously captured and 
documented for site selection. From an operations per-
spective, the change in MOUD/OUD ratio calculations 
was prompted by a need to improve the accuracy in iden-
tifying patients with OUD by excluding patients with the 
“opioid use, unspecified” diagnosis code (affecting the 
MOUD/OUD denominator) and correctly capture the 
receipt of MOUD by including MOUD prescribed by 
providers outside of the VHA healthcare system (affect-
ing the MOUD/OUD numerator). As a result of the 
MOUD/OUD redefinition, six sites initially operational-
ized as low adopters at the time of site selection were in 
a higher MOUD/OUD quartile than previously recorded. 
An additional six sites originally in the better-performing 
three quarters were reassigned to the lowest quartile. 
Figure 1 shows the 12 sites that moved in or out of the 
lowest quartile (defined by the MOUD/OUD ratio) when 
comparing the historical MOUD/OUD ratio to the newly 
defined MOUD/OUD ratio. Fortunately, all eight of the 
intervention sites originally selected for ADaPT-OUD 
remained in the lowest quartile of MOUD/OUD ratio.

Impact of healthcare quality measure use 
on monitoring progress and evaluating outcomes
Healthcare quality measures are also used to moni-
tor implementation progress and evaluate outcomes 
across multiple sites. In the ADaPT-OUD study, the use 
of operations-calculated healthcare quality measures 
in monitoring ADaPT-OUD progress and evaluating 
outcomes helped create a common language between 
researchers and stakeholders (e.g., clinicians, leader-
ship). This connection and understanding of the MOUD/

OUD healthcare quality measure allowed researchers to 
provide stakeholders relevant feedback on their progress 
and formulate individualized plans to achieve adoption of 
evidence-based practice. However, as with site selection 
discussed above, the continued risk in using operations-
calculated healthcare quality measures for implemen-
tation monitoring and evaluation of outcomes is that 
operations may change the healthcare quality measure 
definition over time.

To illustrate with the ADaPT-OUD study, our primary 
method of monitoring progress in uptake of MOUD and 
measure of implementation success (i.e. primary study 
outcome) was the change in MOUD/OUD ratio from 
baseline to 12 months between control and intervention 
sites. If we had not become aware of the redefinition of 
the MOUD/OUD ratio, then we may have erroneously 
calculated healthcare quality change values that included 
two different measures. The use of incorrect data in inter-
pretations of study results has implications for future 
research and organizational policies regarding the use 
of resource-intensive implementation strategies to pro-
mote clinical adoption of evidence-based practice. Our 
study outcomes show that our implementation strategy 
was effective in increasing MOUD in these low-adopting 
sites [7]. However, if we had used two different measures 
to calculate outcomes, then we may have erroneously 
deemed our implementation strategy ineffective, thereby 
missing an opportunity to identify and spread an effec-
tive implementation strategy.

Summary of lessons learned
A key lesson learned was that relying solely on opera-
tions-calculated data for healthcare quality measures 
during an implementation study poses risks to the iden-
tification of low-adopting sites, accurate feedback on 
progress to stakeholders and the integrity of study results 
(Table  1). Thus, using a combination of operations-cal-
culated quality measures for implementation monitoring 
and a researcher-calculated measure for site section and 
outcome evaluation may afford researchers more control 
over the data and consistency in the measurement from 
site selection to outcomes evaluation and, importantly, 
still allow for critical stakeholder engagement in adopting 
evidence-based practices. To achieve the benefits of both 
operations-calculated quality measures (easier communi-
cation with facility stakeholders) and research-calculated 
metrics (enhanced control over data integrity and con-
sistency), more intensive data calculation and monitoring 
processes would be required, which has implications for 
study budgets and resource allocation of personnel. This 
increased data management, monitoring and calculation 
by researchers requires careful consideration and under-
standing of the specifications of a healthcare quality 
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measure (e.g. variable definition, time frame of data col-
lection). Moreover, this process requires additional 
validation steps to ensure that the measures accurately 
represent the construct and are reliable throughout the 
study period [17]. Additionally, a scenario analysis can 
be performed to test the robustness of the study results 
across a range of potential values such as operations- and 
researcher-calculated measures [18]. If use of operations-
calculated healthcare quality measures is the only option, 
then another key consideration is planning regular 

contact with the stewards of the measure to ensure full 
and timely awareness of any anticipated changes and 
allow time to plan responses to changes.

Conclusions
Implementation studies conducted using healthcare 
quality measures hold tremendous potential to rapidly 
impact the delivery of high-value healthcare across 
complex settings. Yet, research teams must carefully 
consider and create a plan for monitoring methods of 

Fig. 1 Change in rank and performance on the MOUD/OUD healthcare quality measure before and after redefinition. Change in rank of the 
MOUD/OUD measure for the 12 VHA facilities (i.e., sites) that moved from or to the bottom quartile (out of a total of 140 facilities). The parentheses 
indicate the site rank out of 140 facilities, with lower ranks indicating better MOUD/OUD ratios. The area below the dashed line denotes the 
lowest-performing quartile. Facilities in the lowest quartile, defined by the lowest MOUD/OUD ratios, were classified as low-adopting. None of the 
facilities depicted were in our intervention arm



Page 5 of 6Gustavson et al. Health Research Policy and Systems          (2022) 20:131  

data extraction and use through all phases of the study 
to ensure the reliability and validity of study results. 
In the future, this may require operations’ investment 
or engagement in the implementation study to foster 
transparency in any changes to definitions of health-
care quality measures. Implementation scientists must 
also carefully evaluate study budgets to ensure ade-
quate funding is allotted towards multimodal data col-
lection and extraction of healthcare quality measures. 
Increased awareness and attention to the appropriate 
use of healthcare quality measures in implementation 
science is needed to make advancements in the field 
and improve healthcare.
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