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Introduction to the EQUIPPED study 
Older Veterans are a vulnerable population at high risk of medication adverse drug events (ADE) especially 

when they are discharged from the Emergency Department (ED). More than half of older adults discharged 
from the ED leave with a new prescription medication. Multiple studies show that between 5.6%-13% of 
prescriptions written for older adults at ED discharge represent a potentially inappropriate medication (PIM). 
Prescribing new medications for older Veterans outside the setting of primary care increases the opportunity 
for suboptimal prescribing as well as adverse drug events (ADEs), both major reasons for repeat ED visits, 
hospitalization or death. In order to inform a Veterans Affairs (VA) system-wide approach to improve 
prescribing safety for older Veterans, we propose a study to determine best practices for influencing provider 
prescribing behavior in order to decrease PIMs prescribed for older Veterans at the time of ED discharge.  

EQUIPPED (Enhancing Quality of Prescribing Practices for Older Veterans Discharged from the 
Emergency Department) was initially established as an innovative quality improvement initiative designed to 
reduce PIM prescribing for adults aged 65 years and older.   The EQUIPPED QI initiative provides preliminary 
data supporting this proposal written in response to the Learning Health System Provider Behavior Change 
RFA. Initially funded by the Office of Geriatrics and Extended Care, the EQUIPPED QI intervention has three 
components aimed at influencing provider prescribing behavior: a) provider education; b) electronic clinical 
decision support via specialized geriatric pharmacy order sets at the point of prescribing; and c) academic 
detailing including audit and feedback and peer benchmarking. EQUIPPED is informed by the Beers Criteria, 
which indicate drugs that should be avoided in older adults because of the increased risk of ADEs. The Beers 
Criteria are widely used by government agencies and supported by research in various settings as a marker of 
prescribing quality.  

The EQUIPPED QI intervention has been implemented in 10 VA EDs. Results from 4 of the initial 
EQUIPPED sites with in-person academic detailing demonstrated sustained pre-post improvement (reduction) 
in PIM prescribing rates by nearly 50% at 6 months,  suggesting the possibility of culture change with regard to 
provider prescribing behavior. The EQUIPPED QI intervention typically involves in -person academic detailing 
using audit and feedback with peer benchmarking, which is more resource intensive. The VA already uses 
both passive feedback (i.e. dashboards to report psychotropic medication use in community living center 
residents) and active feedback (i.e. implementation of a national academic detailing pharmacy program); 
however, there is little guidance on which strategy is most effective in the ED. In order to inform the optimal 
EQUIPPED strategy for improving provider prescribing behavior toward older Veterans in ED, we propose a 
trial comparing EQUIPPED with active provider feedback including academic detailing to EQUIPPED with 
passive provider feedback using individual electronic reports via a clinical dashboard.   

In a parallel cluster randomized trial, we will randomize 8 VA facilities to implement EQUIPPED with either 
passive provider feedback or active provider feedback. Specifically, all sites will implement EQUIPPED 
components including: didactic education concerning the Beers Criteria; decision support by order sets; and 
monthly provider prescribing feedback.  However, passive provider feedback sites will implement monthly 
electronic provider feedback via individual prescribing reports using a novel clinical dashboard with audit, 
feedback and peer benchmarking, while active provider feedback sites will implement one-to-one (1:1) in-
person academic detailing that includes in-person audit, feedback, and peer benchmarking and engagement 
with an on-site champion. In order to inform the eventual dissemination strategy, we will also include formative 
evaluation and micro-costing of the two methods of implementing provider feedback as part of EQUIPPED.  To 
assess the optimal implementation of EQUIPPED and overall program effectiveness, our specific aims are:  
 

Specific Aim 1 (Primary Aim): To compare the effectiveness of EQUIPPED with in-person academic detailing 
including proactive feedback (active feedback) vs EQUIPPED with passive electronic audit and feedback 
(passive feedback) intervention by comparing the monthly proportion of PIM prescribing as % of individual 
prescriptions (primary outcome) in each arm. It is hypothesized that the decline in PIM rates will be greater in 
the presence of EQUIPPED with active feedback compared to EQUIPPED with passive f eedback. 
 

Specific Aim 2: Using a formative evaluation approach, we will evaluate the effectiveness of EQUIPPED 
implementation with passive feedback compared to EQUIPPED implementation with active feedback using 
including semi-structured qualitative telephone interviews and quantitative survey data. 
 

Specific Aim 3:  Using micro-costing methods, we will calculate the difference in the detailed cost of the 
passive vs. active feedback versions of EQUIPPED.   
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1. Rationale for the study sample size 

Aim 1 Data Analysis Plan: The primary efficacy outcome of interest is the % of prescriptions that are PIMS as 
defined according to the Beers criteria prescribed to adults aged 65 and older and discharged from the ED.  
Poisson regression will be used to evaluate the number of PIMs prescribed for 6 months prior to the first 
EQUIPPED intervention at each site compared to at least 12 months of prescribing data following the 
implementation of EQUIPPED provider feedback at the local site. The total number of prescriptions will be 
used as an offset term to account for differing volumes of prescriptions between sites (Table 1) as well as 
potentially over time. We will not have a single date of implementation as the implementation period will begin 
based on local scheduling.  The implementation timeline will vary by site. Poisson regression will be used to 
evaluate the effect of the two methods of provider feedback on prescribing behavior of PIMs by including 
randomization group as a variable in the model. If the Poisson model demonstrates over (or under) dispersion 
other, related, models will be explored, e.g., negative binomial. Analyses will be conducted using SAS version 
9.4 (SAS Institute, Cary, NC). Our primary aim, on which we will base sample size, is the evaluation of the 
EQUIPPED implementation.  We will have 6 months of pre- and 12-months of post data including hospital site, 
provider ID, total prescriptions, and PIMs.   
 
Sample Size and Power Considerations 

Power estimates are based on Aim 1, hypothesis 1 (i.e., primary outcome of change). The primary 
outcome is at the level of the individual prescribing decision. We plan to engage a total of eight VA sites with at 
least 1,200 eligible prescriptions per year to patients ages 65+ per ED. This will provide a total of 
approximately 4,800 eligible prescriptions during the pre-implementation period and 9,600 eligible prescriptions 
during the post time period. It can be reasonably assumed that these eligible prescriptions will be equally 
distributed between the randomization groups. Based upon the data presented in table 1, we estimate that 
approximately 7.1% of these total prescriptions at baseline will be Beers PIMS. Given this sample size, we 
have near 100% power to detect an absolute change in the risk of PIMs of 5% (i.e., 7.1% to 2.1%). 
Table1. Characteristics of First Three Recruited Sites (FY16 data) 

 
Additionally, table 2 demonstrates the proposed sample size per randomization group will permit an 
assessment of non-inferiority within a range of potential 
non-inferiority margins that correspond to outcome 
assessments in our previous EQUIPPED QI sites. 
 
Aim 2:  Determination of Factors Affecting Individual 
and Organizational Adoption of EQUIPPED 

Our provider feedback reports include several key 
elements that are supported by evidence in the recent 
Agency for Healthcare Research and Quality (AHRQ) 
report,1 which aligns with Social Cognitive Theory (SCT).2 
One key advantage of SCT for provider behavior change 
interventions implemented in a health system is that SCT 
specifically recognizes that the attributes of the behavior 
and an individual’s cognitions about the behavior occur within the larger environment (i.e., healthcare 
organization) and are impacted by that environment.2  This is both a reason for examining the individual 
behavior change in a cluster randomized trial and the need to examine factors that may impact whether the 
intervention is implemented in such a way that it has the opportunity to impact the individual behavior change. 

Site and Champion Number 
of ED 
Visits 

Number of ED 
Patients age 65+  

Total number of 
discharge 
prescriptions for 
older Veterans (65+) 

Number of 
Beers list 
PIMs 

% PIMs at discharge 

Boston Champion:    
J. Driver 32,565 15,594 7,756 461 5.9% 

Denver Champion: 
L. Robbins 28,144 10,487 7,164 545 7.13% 

Gainesville Champion: 
R. Beyth 44,686 23,972 18,868 1,345 7.61% 

Table 2: Number of prescriptions per group to 
determine if passive EQUIPPED is non-inferior to 
active EQUIPPED with 85% power 
Standard 
deviation 

Margin of non-inferiority between 
groups at 12 months (assumes baseline 
rate of 7.2% PIMs per month with 40% 
reduction (< 5% after active EQUIPPED)) 

 10% 12.5% 15% 20% 
0.8 792 507 352 199 

1.0 1237 792 550 310 

1.5 2783 1782 1237 696 
1.7 3574 2288 1589 894 
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Interventions aimed at impacting provider behavior must be effectively implemented within the environment/ 
healthcare organization so that they can support the individual behavior change.  However, SCT is limited in 
what it says about the needed process to ensure that the intervention can be implemented in the environment 
to support the desired change in behavior.  As a result, implementation theory will underlie conduct of a 
formative evaluation of that process (Secondary Aim 2).  We will conduct an in-depth, theory-based formative 
evaluation of sites, with the goals of understanding: 1) factors that may impact organizational readiness to 
implement EQUIPPED (i.e., organizational readiness for change (ORC)) and implementation of the 
EQUIPPED as outlined in the Organizational Theory of Implementation Effectiveness (OTIE); 2) changes in 
these factors over the course of one year; and 3) association between ORC and factors suggested by the 
OTIE to both successful implementation and sustainability over time.  We will utilize a mixed-methods 
approach to measure ORC and change in related components over time.  The ultimate goal is to inform the 
process of implementing EQUIPPED and to be able to interpret potential results of the behavior change 
intervention regardless of primary trial outcome.  Further, we will inform the implementation of future provider 
behavior change programs. Table 3 below details factors that will be examined using the OTIE through the 
formative evaluation.  Definitions are those developed by Bryan Weiner based on his adaptations of work by 
Klein and Sorra.3-6  The numbers in the table referring to data collection processes correspond to section 2 
below.  Data will be collected form all eight randomized sites about the site quality improvement process.  As 
outlined in the grant application, the exact number of individuals involved in the formative evaluation at each 
site is dependent on the quality improvement implementation process used by each of the individual sties.   
 

Table 3: OTIE Factors Assessed through Formative EQUIPPED Evaluation 
Factor Definition Data Collection Process 

Pre-and Early Implementation of EQUIPPED – Factors Expected to Impact the Readiness of Sites to Implement EQUIPPED 
Change Valence Value that organizational members ascribe to a proposed change (i.e., its 

perceived attractiveness). 
2 

Task Demands Knowledge about the tasks that need to be performed, the resources 
(human, financial and material) that are needed, and the time and effort that 
are needed to implement the intervention. 

2 

Resource Availability Accessibility of financial, material, or human assets that can be used to 
support initial and ongoing innovation use. 

1,2 

Situational Factors Contextual elements that affect the confidence and commitment of 
organizational members to implement the intervention. 

2 

Organizational Readiness for Change/To Implement EQUIPPED 
Organizational 
Readiness for Change 
(ORC) 

Extent to which targeted organizational members are prepared to make the 
changes in organizational policies and practices that are necessary to put an 
innovation into practice and support its use.  This is based on 2 factors: 1) 
commitment to change and 2) change efficacy. 

2 

Process of EQUIPPED Implementation 
Implementation Policies 
and Practices (IPPs) 

Plans, practices, structures, and strategies that an organization employs to 
put the innovation into place to support innovation use 

3,5 

Implementation Climate Shared perceptions of implementation policies and practices in terms of their 
meaning and significance for innovation use 7. 

3,5 

Innovation-Values Fit Extent to which implementers and users perceive that innovation use will 
foster the fulfillment of their values 7-10. Values are concepts or beliefs that 
(a) pertain to desirable end-states or behaviors, (b) transcend specific 
situations, and (c) guide the selection and evaluation of behavior and events 
11. 

3,5 

Innovation-Task Fit Extent to which the innovation is compatible with task demands, work 
processes, and organizational capabilities. 

3,5 

EQUIPPED Effectiveness and Sustainability 
Implementation 
Effectiveness 

Consistency, quality, and appropriateness of innovation use within an 
organization7,8,12. 

4,5 

Innovation 
Effectiveness 

Benefits an organization realizes from an innovation 7 (i.e., did EQUIPPED 
lead to a reduction in PIMs). 

Trial outcome 

Sustainability Expected ability to continue to utilize EQUIPPED following the study. 6 
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2. Specific description of how the data will be collected 

Aim 1: Monthly deidentified data related to PIMs and all prescriptions will be determined from the eight VAMCs 
6 months before and 12 months after the EQUIPPED implementation period. These data are collected as part 
of the QI intervention for the EQUIPPED team and are not done solely for research purposes.  As detailed in 
the power calculation, the study requires a minimum of 100 prescriptions per month for older Veterans at each 
site. It is likely that most EDs will have many more than the required 100 prescriptions per month during the 
sampling period. The limit is above 100 because it is likely some EDs will have lower overall patient volumes, 
especially for older Veterans. Using our developed code (SQL) for the current 11 EQUIPPED QI sites, we will 
be able to collect data needed to determine monthly PIM rates, number of older Veterans (≥65 years of age) 
seen monthly, number of older Veterans who were discharged home, number of prescriptions for these 
discharged Veterans, and the number of PIMs, including specific drugs.  For the sites, we will be able to 
describe the volume of ED visits overall and for older Veterans, the number of providers, and the number of 
overall prescriptions. We will ensure data validity by checking for inter -rater agreement on 10% of the data 
gathered by CDW and chart review at each site by the champions. The primary endpoint will be the 
reduction in PIM risk from baseline to 12-months after the EQUIPPED Intervention, with a benchmark 
goal of <5% at each site. We have data suggesting that PIM risks vary at sites from 7.4-11.8% at baseline 
(standard deviation of 0.8 to 1.9). 
 
Aim 2: Formative evaluation process: In summary, the formative evaluation will begin by identifying baseline 
characteristics of the organization and team that may impact implementation.  This will be followed by: 1) 
assessment of readiness to implement EQUIPPED; 2) monitoring of the implementation process; 3) monitoring 
of implementation progress; 4) qualitative interviews addressing implementation factors suggested by the 6 -8 
months following initial implementation of EQUIPPED; and 5) evaluation of program sustainability 1 year after 
the delivery of the delivery of the first EQUIPPED report.  
 
Assess Impact of EQUIPPED on the Social Cognitive Factors Impact Individual Behavior Change  

We will ask prescribers at participating EDs 
to complete a brief survey at baseline, 6, and 12 
months to assess key components of the SCT 
that we expect to be impacted by the 
intervention.  This will allow us to determine if 
these components change and whether they 
are associated with the impact of the 
intervention on decisions made by individual 
providers.  Measured components will include: 
1) behavioral capability (knowledge of Beers List 
Medications); 2) expectations about the importance of addressing PIMs as defined by the Beers List; 3) self -
control (believe that alternative medications are available); 4) reinforcement/information to monitor goals (use 
of EQUIPPED components at 6 and 12 months), and 5) self -efficacy for making changes. Similar to other 
studies on various provider behaviors and self -efficacy, for example, (e.g., provider panel management,13 
provider implementation of motivational interviewing in primary care,14 and provider intentions to prescribe 
preexposure prophylaxis15), survey questions will be developed specifically for this study and according to 
guidelines provided by Bandura (2006).16 The environment (i.e. system level factors) will be assessed through 
a formative evaluation of the implementation process supported by the SCT and particularly guided by the 
Organizational Theory of Implementation Effectiveness (OTIE).  
 
Steps in the Formative Evaluation Process at the Facility Level 
1. Collection of Baseline Characteristics that may Impact Implementation .  The eight sites will be asked 

to identify all individuals directly involved in the planning and execution of implementing EQUIPPED (e.g. 
clinical champions, ED Chiefs, pharmacists CACs). This is termed the core implementation team.  
Additionally, the eight sites will be asked to identify ED providers and staff that may encounter changed 
clinical decision-making as a result of implementation of the applications. These sites will be asked to 
complete a baseline site information document (1 site-level survey per site/medical center sent to the site 
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champion to be completed on behalf of the f acility) that will collect information on core implementation team 
members and processes and size and composition of the medical centers and impacted clinical services.   

2. Assessment of ORC.  Organizational readiness for change is the extent to which organizational members 
are prepared as a group to make changes in organizational policies/practices that are necessary to 
implement and support innovation use (change commitment) and their perceived ability to do so (change 
efficacy). As with individuals,17 attributes impacting ORC include change valence (perceived value of the 
innovation) and information about perceived task demands, resources available, and situational context 
(e.g., competing demands).6,18 

Core implementation team members and ED providers will receive the validated Organization 
Readiness for Implementing Change measure, a 12-item computer-based survey which examines 
perceptions of organizational-level change efficacy and commitment to newly implemented interventions. 
Survey responses will objectively examine ORC as a two-dimensional construct encompassing change 
commitment and change efficacy.  This instrument was developed specifically to measure aspects of the 
Weiner Theory of ORC.18  In addition, we will conduct semi-structured qualitative telephone interviews of the 
core implementation team and 3-5 ED providers at each site to assess ORC and factors that are 
hypothesized to predict ORC (i.e. change valance/value place on the apps and assessment of what it will 
take to implement the apps). Semi-structured interviews will allow us to study implementation processes, 
which tend to be non-linear and context sensitive19,20 and will permit us to compare patterns across cases.21 

3. Quarterly Monitoring of Process of Implementation.  At the start of the EQUIPPED implementation, the 
research team will interview the core implementation team during a conference call.  Baseline information 
on the process of  implementing the EQUIPPED intervention with active or passive feedback (depending on 
the study arm).  Additionally, we will collect baseline information on the organization of ED services and the 
process for prescribing medications at patient check out (e.g., involvement of house staff in collaboration 
with attending providers and how the EQUIPPED tools may be integrated into that process).  Components 
of the workflow process will be stored in an Excel spreadsheet to be sent to the sites for updates every 
three months.  At 12 months into the implementation process, phone calls with the core implementation 
team will be repeated to ensure a full description of the final EQUIPPED workflow processes. 

4. Bi-monthly Monitoring of Implementation – Implementation Progress.  We will also measure the 
implementation process through bi-monthly reports from the eight sites.  Implementation progress will be 
assessed utilizing the Stages of Implementation Completion (SIC).22,23  The SIC enumerates key pre-
implementation, implementation and sustainability milestones. Dates by which specific implementation 
milestones were reached will be identif ied.  We will then examine if the degree of ORC is associated with 
the rapidity with which sites go through implementation steps.  Bi-monthly (every other month) reports will 
also include assessment of barriers and facilitators identif ied through the ORC measurement process (1 
site-level survey per site/medical center sent to the site champion to be completed on behalf of the facility) .   

5. Evaluation of the Implementation Process – Qualitative Interviews.  At 6-8 months following the start of 
the implementation process at the eight sites, we will conduct semi-structured qualitative telephone 
interviews among the core implementation team at each site to assess OTIE factors suggestive of 
implementation success.  The goal will be to interview the same individuals interviewed at baseline.  
Appendix 2 presents sample codes from OTIE components previously developed for another study.  

6. Assessment of Sustainability.  At one year, we will assess the sustainability of EQUIPPED.  The Mancini 
& Marek Model of Community-based Program Sustainability will be used to conceptually guide the 
evaluation of sustainability.24  Mancini & Marek propose that six elements are important to achieve long-
term sustainability:  Leadership competence, effective collaboration, demonstrating program results, 
strategic funding, staff involvement and integration, and program responsivity.  The validated 23 -item 
Program Sustainability Index (PSI) measures the 6 sustainability elements.24  Each core implementation 
team member and ED provider will be surveyed.   Using the semi-structured interview methods, we will 
interview the members of the core implementation team at each site.  We have previously used the 
combination of PSI and qualitative interviews to evaluate the sustainability of a multi -facility VA program.25 

 
Aim 3. Micro-Costing the Active and Passive Feedback Versions of the EQUIPPED Intervention  
Specific costs will account for 1) labor costs; 2) equipment; 3) and 3) overhead costs such as utilities.  The cost 
of the intervention will be considered from the VA health system perspective, hence, we will not consider 
individual patient-level direct or indirect costs.26 Costs will consider both the cost of implementing the program 
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and carrying it out. Because many of the tools have been developed for the intervention and will be provided to 
the medical centers, the incremental cost of the program will not include the cost of developing these tools.  
 
Micro-costing of the intervention involves direct measurement of the labor inputs required to both implement 
and conduct each intervention task.  Labor cost includes the fixed costs of implementation planning (e.g., 
participation in meetings) and training staff of the intervention processes as well as the variable cost of 
delivering the intervention to each provider.  We have developed a log sheet with instructions that can be used 
by a sample of providers to log their activity time for patients in a given project over the course of a one week 
period. The training, implementation, and intervention-related time of each provider will be multiplied by his/her 
respective wage rate (including fringe benefits), aggregated, and then divided by the number of Veterans 
served at each ED to derive per-Veteran intervention labor cost for a site. We will account for equipment 
needed to deliver the interventions (e.g., computers, patient handouts). The VA healthcare system also incurs 
substantial indirect costs such as administrative costs, utilities, etc., that are not specific to a health service. 
We will calculate a cost multiplier using the total indirect and direct cost variables in the VA’s Managerial Cost 
Accounting System (formerly Decision Support System) extract file and apply it to the above direct cost 
estimates to derive total (direct + indirect) intervention cost. 
 
3. Method of randomization 

Although the primary trial outcome is at the level of the individual prescription/provider decision , 8 
participating sites will be randomized to either EQUIPPED with passive provider feedback or EQUIPPED with 
active provider feedback. Randomization is occurring at the facility level because the components of the 
decision support are made available to all ED providers at a given facility. It is not feasible to make them 
available to only a subset of providers or provider decisions at a given facility. To ensure relative balance of 
facility size across arms, randomization will be stratif ied based on the percentage of prescriptions written in the 
ED for patients age 65+ in the ED during the 6 full months prior to randomization. One stratum will include the 
4 selected sites with the highest percentage with the 4 remaining facilities in the second stratum.  
 

4. Plans for an specification of the purpose of any interim analysis  

Aims 1 and 3: We do not have interim analyses planned for the prescribing data analysis or the health 
economics analysis. 

Aim 2: Formative Data Analysis.  Core to the concept of formative evaluation is continual analysis of results 
and feedback to stakeholders. Key data sources are qualitative interviews, surveys to assess organizational 
readiness for change, and collection of detail about organizational characteristics and implementation process 
and progress. All qualitative interviews will be transcribed in full. Rapid analysis approaches will generate 
preliminary findings to share among the research team. This effort will involve and initial review of factors 
identif ied as directly impacting the process of supporting implementation and impact on clinical workf low. Rapid 
analysis will be followed by in-depth content analysis.  Content analysis to examine the telephone interviews 
will involve three phases: data coding, within-case analysis, and between-case analysis. In the data coding 
phase, we will use qualitative data analysis software (ATLAS.ti) to code the study data. The OTIE will provide a 
starting list of codes, which we will supplement with emergent codes as analysis proceeds. Using a common 
codebook, two investigators will conduct a preliminary test of codes by independently coding five transcripts. 
Based on the preliminary test, the investigators will sharpen the coding manual’s definitions, decision rules, 
and examples. Research assistants will code the remaining documents.   

In the second phase, we will conduct a within-case analysis of each VA using ATLAS.ti to generate reports 
of all text segments for each code. We will assess the degree to which the construct emerges in the data (its 
“strength”), the degree to which the construct positively or negatively affects implementation (its “valence”), and 
the degree to which relationships among constructs are consistent with the hypothesized model.  We will 
assess support for the hypothesized relationships by using three criteria proposed by Trochim27 and Miles and 
Huberman.28  First, we will look for the overall covariance of the constructs (e.g., whether VA clinics exhib iting 
strong implementation climate have supportive administration).  Second, we will look for explicit attributions or 
the identif ication of plausible mechanisms to link the two constructs (e.g., participants attribute a strong 
implementation climate to the deployment of appropriate implementation policies and practices).   
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In the third phase, we will apply the same criteria across the cases to determine if cross-case variation in 
implementation is consistent with the hypothesized relationships in the mode l. Consistent with the 
organization-level focus of the model, we will aggregate and analyze quantitative data on implementation 
policies and practices (e.g. staffing levels) and other study constructs using simple statistics. In addition, we 
will create within-case and between-case data displays that cross-tabulate the quantitative and qualitative data 
in order to facilitate the use of pattern-matching logic.28 

 
5. Methods for handling missing data points and subject dropouts 
Aim 1: We do not expect missing data to be a significant issue in this study.  We will only enroll sites that have 
a minimum of 100 prescriptions for older Veterans discharged from the ED per month.  All analyses will be 
performed on secondary data collected automatically via VA’s CDW.   
 
Aim 2:  The formative analysis could be impacted by two types of dropouts: individual (provider) dropout and 
cluster (facility) dropout.  Individual dropout could occur if providers fail to complete follow-up surveys.  If this 
occurs, we will use the data we have collected to that point.  All surveys will occur via email and will be brief 
(20 minutes or less).  Providers will receive up to 5 email reminders to complete surveys.  Facility dropouts 
could occur for various reasons, e.g. if the respective facility is not ready to implement EQUIPPED or 
leadership refuses to participate.  We will minimize dropouts by working closely with the facility EQUIPPED 
champion to define the needed resources prior to the site’s commitment to participate.  During the 
implementation period, the team at the Atlanta site of the Birmingham/Atlanta GRECC will conduct bi-weekly 
conference calls for the site champions to discuss the team's local implementation strategy and identify 
strategies to address challenges. Separate calls will be held for sites randomized to passive feedback versus 
active feedback EQUIPPED to prevent influencing the provider feedback process at passive feedback sites. 
During calls, the site champions will have time to review cases, ask questions, and receive advice from the 
implementation team and other site leads. The EQUIPPED team has experience conducting similar calls 
nationally for the current VA sites since 2013.   
 
Aim 3:  The analysis will be based on data from available time logs from each facility.  Our team has extensive 
experience using time logs with clinicians.  While we will seek to collect time logs from each facility, the time for 
collected thought the logs will be averaged across logs/facilities, reducing the impact of any missing data from 
time logs.  Other information is based on generally available national information on salaries by position type 
(not any information from individual people.   
 

6. Definitions of covariates to be included in adjustment models 

Aim 1:  We will include stratum (high vs. low prescriber of PIMs at the facility level) and randomization group 
(active vs. passive feedback).   
 
Aim 2: We will conduct statistical mediation analyses to test whether EQUIPPED changed the targeted 
intermediate variables of behavioral capability, expectations/expectancies, self -control, reinforcements, and 
self-efficacy (an ‘action test’); if change in these targeted intermediate variables was associated with a change 
in the % of prescriptions that represent PIMS (a ‘conceptual test’), and if EQUIPPED’s effects on this outcome 
variable were attributable to its effects on the intermediate variables (an ‘indirect effects’ or mediation test). 29 
The mediators will be tested simultaneously in order to determine the unique influence of each potential 
mediator. Analyses will be conducted with structural equation modeling using Mplus (version 6.11) 30 
 
Aim 2: Linking Measures Within and Across Implementation Processes from Different Data Sources :  
We will combine quantitative measures of the degree of ORC, factors outlined in the OTIE that may influence 
implementation process, completeness of implementation progress, and sustainability to both implementation 
and intervention effectiveness outcomes. These data will be supplemented with qualitative data sources such 
as semi-structured individual interviews and supplemental process information.  Inclusion of the qualitative 
component will enhance understanding of the local context.  Quantitative and qualitative findings will produce 
mixed method findings to inform our understanding of the process of implementing EQUIPPED.  
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Aim 3: Not applicable for aim 3. 
 
7. Methods for dealing with data transformations 

Aim 1:  Not applicable. 

Aim 2:  Generically not applicable.  Individual scales will be calculated using published standards for each 
scale. 

Aims 3:  Not applicable. 

8. Definitions of analytical sets 

Aim 1: For the primary analysis related to the effectiveness of the EQUIPPED model to reduce the proportion 
of potentially inappropriate medications prescribed to older Veterans discharged from the ED, we will evaluate 
prescribing data according to intention to treat. 
 
Aim 2: For the individual prescribing behavioral analyses, the prescribing data set from Aim 1 will be limited to 
prescriptions written by individual providers who volunteer to complete surveys regarding individual factors 
related to prescribing behavior.  For facility level analyses, the prescribing data set from Aim 1 will be limited to 
a particular facility.  Other data collected as part of the formative evaluation (qualitative and quantitative) will be 
stored and combined as described in this document and the IRB approved protocol.  
 
Aim 3: Data from logs used to record time required to participate in the EQUIPPED activities will be combined 
with generally available information on VA salaries for individuals in different positions.  Not individual salary 
data will be collected. 
 
9. List of adverse and serious adverse events 
Aim 1: Loss of control of prescribing data is the principal adverse event for Aim 1. The primary outcome 
related to provider prescribing will collect aggregate data relating to provider prescribing patterns for Veterans 
65 years and older who are discharged from each of the eight EQUIPPED VA ED sites through the VA 
Corporate Data Warehouse.  Monthly summary prescribing data by provider and facility will be stored in a 
research-secure project folder within VINCI. Data access requests to the VINCI folder will be coordinated 
through the Atlanta and Durham VAs with local IRB approvals. 
 
Aim 2: There is a small risk of losing anonymity through the use of demographic information for Aim 2.  This 
risk will be minimized by not reporting demographic information for individual VA facilities participating in the 
study when aggregate results are provided to any VA administrators, colleagues, affiliated university 
colleagues or affiliated university administrators.  ED provider participant names and contact information will be 
stored in a secure database housed and maintained on the VA Atlanta research server.  Information on 
individuals participating in the formative evaluation may be stored on the Durham VA and/or VA Atlanta 
research servers.  Appropriately credentialed study staff members form the Atlanta and Durham, teams may 
access individually identif iable research information stored on the Atlanta or Durham VA research servers to 
the extent needed to conduct the study.  Data for the formative evaluation and micro -costing aims do not 
include patient-level information.  Final official study datasets containing all data collected throughout the study 
will be stored on the VA Atlanta research server.     
 

Only study staff in Atlanta and Durham involved in recruitment, interviewing, sending surveys, and general 
participant contact as well as those supervising said activities and staff will have access to the tracking 
database.   
 
Audio recordings of interviews will also be housed on the same server.  These recordings may initially be made 
on the remotely-located team member’s VA-issued and maintained computer and will be moved to the Atlanta 
and/or Durham server as soon thereafter as is practical.  Per standard VA-wide Health Services Research & 
Development operating procedures for transcribing VA research record ings, approved staff from the VA Salt 
Lake City (VASLC) will transcribe the EQUIPPED audio files. The VASLC has a Professional Transcription 
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Service available to VA sites and monitored by their own IRB. The EQUIPPED audio recordings to be 
transcribed by VASLC staff will be labeled by the subject's unique alphanumeric code and saved behind the 
VA Firewall in EQUIPPED study’s secure shared project folder on the Atlanta or Durham VAMC researcher 
servers. The VASLC transcription staff will be given access to a sub-folder within EQUIPPED study’s secure 
project folder located on the Durham IRB server (study folder labeled EQUIPPED IIR) where audio files are 
located.  While not anticipated, similar arrangements may be made to access data on the Atlanta researcher 
server if needed.  Approved study staff will place a copy of the audio files in this folder for an approved VASLC 
transcriptionist to access for the purposes of transcription. The VASLC transcriptionist will transcribe each 
interview verbatim and save the completed transcript in the sub-folder using the same alphanumeric code. No 
data (audio files, in process transcripts, or completed transcripts) will leave the Durham or Atlanta secure 
research server. As completed transcripts become available, approved study staff will move these files from 
the transcription sub-folder into another sub-folder that is only accessible to study staff, where they will be 
stored and accessed for qualitative analyses. As soon as practicable, final copies of all study interviews and 
verbatim transcripts will be stored on the VA Atlanta research services.  
 
The EQUIPPED research team will have access to the survey dataset. These data may be stored on a secure 
VA research server maintained by the Atlanta VA and/or Durham VA.  Any hard copy files will be kept in a 
locked file cabinet in a locked office space. As soon as practicable, final copies of all study interviews and 
verbatim transcripts will be stored on the VA Atlanta research services. 
 
All study staff, including the PI, will participate in the monitoring of participant data. The proposed protocol 
contains minimal risk so no adverse events are expected. However, should any adverse event occur, the study 
staff member who discovered the adverse event would immediately alert the Pr incipal Investigator, who will 
have the responsibility of informing the IRB of record for the study.  
 
Confidentiality of participant data will be protected at all times. The following procedures will take place:  

a) All study personnel will be thoroughly trained on how to maintain confidentiality.   
b) EQUIPPED staff will be the only people with direct access to the online survey system and datasets with 

identif iers. 
c) All data collected will be backed-up on a secure “Research” drive housed at the Atlanta VA Medical 

Center (or Durham VA Medical Center in the case of information related to Aims 2 and 3 of the study) 
and will only be accessible to staff on the study staff  list submitted to the IRB.. 

d) Every effort will be made so that individual EDs cannot be identif ied in published reports, presentations, 
and manuscripts. 

 
Participants will be identif ied from their job titles or roles in the ED at each facility as described above.  
Participation is entirely voluntary.  Some individuals may feel self -conscious or embarrassed if asked questions 
about something with which they are unfamiliar.  Additionally, because research participants are VA 
employees, they may be concerned their responses will become known to colleagues or supervisors.  To 
minimize this risk, we are requesting a waiver of documented consent, in part, to avoid providing a link 
between the research participant and the data collected.    
 
Aim 3:  Data on individual salaries or other identifying information on time to complete EQUIPPED tasks will 
not be collected.  We will track who returned information on time logs. 
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