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An Evaluation of the Spread and Scale of PatientToc™ from Primary Care to Community Pharmacy 

Practice for the Collection of Patient-Reported Outcomes: A Study Protocol 

ABSTRACT 

Background: 

Medication non-adherence is a problem of critical importance, affecting approximately 50% of all persons 

taking at least one regularly scheduled prescription medication and costing the United States more than $100 

billion annually. Traditional data sources for identifying and resolving medication non-adherence in community 

pharmacies include prescription fill histories. However, medication possession does not necessarily mean 

patients are taking their medications as prescribed. Patient-reported outcomes (PROs), measuring adherence 

challenges pertaining to both remembering and intention to take medication, offer a rich data source for 

pharmacists and prescribers to use to resolve medication non-adherence. PatientToc™ is a PROs collection 

software developed to facilitate collection of PROs data from low-literacy and non-English speaking patients in 

Los Angeles. 

Objectives: 

This study will evaluate the spread and scale of PatientToc™ from primary care to community pharmacies for 

the collection and use of PROs data pertaining to medication adherence. 

Methods: 

The following implementation and evaluation steps will be conducted: 1) a pre-implementation developmental 

formative evaluation to determine community pharmacy workflow and current practices for identifying and 

resolving medication non-adherence, potential barriers and facilitators to PatientToc™ implementation, and to 

create a draft implementation toolkit, 2) two plan-do-study-act cycles to refine an implementation toolkit for 

spreading and scaling implementation of PatientToc™ in community pharmacies, and 3) a comprehensive, 



 

  

 

 

  

     

 

 

 

   

  

 

  

  

 

theory-driven evaluation of the quality of care, implementation, and patient health outcomes of spreading and 57 
58 

scaling PatientToc™ to community pharmacies. 59 
60 
61 
62 
63 

Expected Impact: 
64 This research will inform long-term collection and use of PROs data pertaining to medication adherence in 
65 
66 community pharmacies. 
67 
68 
69 
70 INTRODUCTION 
71 
72 Medication non-adherence is a problem of critical importance, affecting approximately 50% of all persons 
73 
74 taking at least one regularly scheduled prescription medication and costing the United States more than $100 
75 
76 billion annually.1,2 Medication non-adherence is associated with clinical outcomes including hospitalizations and 
77 
78 mortality.3,4 It is a complex, multi-faceted problem with many causes such as forgetfulness, access/affordability 
79 
80 concerns, and avoiding medication due to bothersome side effects. Johnson’s Medication Adherence Model 
81 
82 (MAM) summarizes these causes by theorizing that patients must both “remember” and “intend” to take 
83 
84 medication.5 The importance of reducing medication non-adherence is reflected in the Healthy People 2020 
85 
86 goals and objectives and recognized in the Centers for Medicare and Medicaid Services (CMS) star ratings 
87 
88 program for Medicare Part D prescription drug plans (PDPs).6-7 Plans are rated annually as achieving 1 (lowest 
89 
90 quality) to 5 (highest quality) stars. Plans receiving 5 stars are rewarded through quality bonus payments and 
91 

the ability for patients to switch to the plan outside of the annual open enrollment period.8 Several measures 92 
93 

used in determining star ratings are based on beneficiary medication adherence.7 
94 
95 
96 
97 
98 Community pharmacists are uniquely positioned to intervene on medication non-adherence. They are widely 
99 accessible and visited frequently by patients with chronic conditions, including the elderly and those without a 
100 
101 regular source of primary care.9 Community pharmacists can provide support for challenges commonly faced 
102 
103 by their patients such as limited health literacy, being un/underinsured, and limited English proficiency.10 
104 
105 Further, community pharmacies nationwide have increased efforts to improve measures influencing PDP star 
106 
107 measures to ensure the pharmacy is positioned for financial reward through inclusion in the PDPs preferred 
108 
109 pharmacy network and possible bonus payments.11 Traditional data sources for identifying and resolving 
110 
111 medication non-adherence in community pharmacies include prescription fill histories.12-16 However, 
112 

http:payments.11
http:proficiency.10


 

  

 

 

 

 

 

 

 

   

 

 

    

  

  

 

  

  

   

medication possession does not necessarily mean patients are taking their medications as prescribed. Patient­113 
114 

reported outcomes (PROs), measuring adherence challenges pertaining to both remembering and intention to 115 
116 
117 take medication, offer a rich data source to help pharmacists and prescribers resolve medication non­
118 adherence. 
119 
120 
121 
122 Although the value of collecting and utilizing PROs for clinical and research purposes has been more widely 
123 
124 recognized in recent years, to the authors’ knowledge, there are no examples of widespread electronic 
125 
126 collection and use of PROs data 1) in community pharmacy settings, or 2) pertaining specifically to medication 
127 
128 adherence in ambulatory settings.17-21 In December 2016, the Agency for Healthcare Research and Quality 
129 
130 (AHRQ) released Funding Opportunity Announcement PA-17-077 which provides funding for research projects 
131 
132 to “scale and spread” successful health information technology models that use PROs in ambulatory settings. 
133 
134 Consequently, the authors received funding in April 2019 to conduct research to inform long-term collection 
135 
136 and use of PROs data pertaining to medication adherence in community pharmacies by spreading and scaling 
137 
138 a successful model (PatientToc™, described below22) for health information technology-enabled PROs 
139 
140 collection. This research is currently in progress and is expected to be complete in March of 2022. This paper 
141 
142 provides an overview of the study aims, conceptual frameworks guiding this work, and a summary of the 
143 
144 methodology employed for Aim 1 and planned for Aims 2 and 3. 
145 
146 
147 
148 
149 

STUDY AIMS150 
151 
152 
153 
154 The initial “spread and scale” of PatientToc™ to community pharmacies for the collection and use of PROs 
155 data pertaining to medication adherence will be achieved through the completion of 3 study aims: 
156 
157 
158 
159 Aim 1: Conduct a pre-implementation developmental formative evaluation to determine community pharmacy 
160 
161 workflow and current practices for identifying and resolving medication non-adherence, potential barriers and 
162 
163 facilitators to PatientToc™ implementation, and create a draft implementation toolkit. 
164 
165 
166 
167 
168 



   

  

   

 

 

  

 

 

 

 

 

     

     

  

Aim 2: Conduct two plan-do-study-act cycles to refine an implementation toolkit for spreading and scaling 169 
170 

implementation of PatientToc™ in community pharmacies. 171 
172 
173 
174 
175 

Aim 3: Conduct a comprehensive, theory-driven evaluation of the quality of care, implementation, and patient 

176 health outcomes of spreading and scaling PatientToc™ to community pharmacies. 
177 
178 
179 
180 
181 
182 METHODS 
183 
184 Conceptual Frameworks 
185 
186 Three conceptual frameworks are being integrated to guide this study: 1) Curran et al.’s approach to Evidence­
187 
188 Based Quality Improvement (EBQI)23 for developing an implementation intervention, 2) The Consolidated 
189 
190 Framework for Implementation Research (CFIR)24, and 3) the Conceptual Framework for Implementation 
191 
192 Outcomes described by Proctor et al.25 The integration of these frameworks and their place in the proposed 
193 
194 study is depicted in Figure 1. First, in Aim 1, as described by Curran, a developmental formative evaluation will 
195 
196 be conducted prior to PatientToc™ implementation, followed by an evidence-based iterative process23 to adapt 
197 
198 the intervention and implementation supports (toolkit) as needed. This “diagnostic” assessment of the 
199 
200 implementation context will consist of semi-structured interviews and observations informed by the CFIR. The 
201 
202 CFIR is a well-established framework that classifies implementation constructs across five domains which 
203 

research has indicated influence implementation, providing a structure to systematically assess implementation 204 
205 

contexts. The five domains are: intervention characteristics (e.g., evidence strength, adaptability), outer setting 206 
207 
208 (e.g., health policy, patient resources), inner setting (e.g., clinic culture, leadership engagement), 
209 
210 characteristics of the individuals involved (e.g., knowledge and beliefs, self-efficacy, attributes such as 
211 motivation and learning style), and the processes of implementation (e.g., training, mentoring, prompting, 
212 
213 facilitating).24 The CFIR domains will also form the basis of a deductive-inductive analytic approach (described 
214 
215 below) in Aim 1. A multi-stakeholder advisory panel, comprised of small advisory groups from each of the three 
216 
217 states, will also be convened and will consider the data collected in Aim 1 and help to develop an initial 
218 
219 PatientToc™ implementation toolkit to be used and refined in Aim 2.  Based on the EBQI process26-27 the panel
220 
221 will be comprised of pharmacist, pharmacy technician, and patient representatives (“end users”), experts in 
222 
223 PatientToc™, and experts in implementation. They will meet on a regular basis during Aim 2.  As the two EBQI 
224 

http:facilitating).24


  

  

 

    

   

   

 

 

 

 

 

  

 

   

 

 

 

 

 

plan-do-study-act (PDSA) cycles will be completed with a small number of pharmacies, the multi-stakeholder 225 
226 

panel will receive the data generated in the PDSA cycles and work to iteratively refine the approach to 227 
228 
229 PatientToc™ implementation prior to scaling to more community pharmacies (Aim 3). Data collected during the 
230 
231 

PDSA cycles (and during the Aim 3 scale out) will cover a range of implementation outcomes as recommended 

232 by Proctor et al.’s Conceptual Framework for Implementation Outcomes.25 Specifically, in the Proctor model, 
233 
234 “client outcomes” are influenced by “service outcomes,” which are influenced by “implementation outcomes.”  
235 
236 Implementation outcomes include: acceptability, feasibility, appropriateness, adoption, fidelity, penetration, 
237 
238 sustainability, and cost; these are measured at different stages of implementation (e.g., early stage for 
239 
240 appropriateness, late stage for sustainability.)25 

241 
242 
243 
244 Description of PatientToc: Current Use in Physician Offices 
245 
246 PatientToc™ is a PROs collection software developed by investigators from the L.A. Net Community Health 
247 
248 Resources Network, a primary care PBRN in California.22,28 PatientToc™ was developed to facilitate collection 
249 
250 of PROs data from low-literacy and non-English speaking patients in Los Angeles. L.A. Net provided a design 
251 
252 for the product based on experience collecting PROs from more than 10,000 patients in L.A. Net practices 
253 
254 speaking 42 different languages. The system was developed over a period of 4 years with continuous input 
255 
256 from clinicians, community health workers, patients and researchers. PatientToc™ is used in waiting rooms, 
257 
258 pre-visit areas, exam rooms, and educator rooms. Patients interact with a 10-inch android tablet that is either 
259 

hand held or installed in a case or holder attached to a table. Consistent with research on low-literacy,29-30 the260 
261 

system presents one question at a time, and read aloud functionality for multiple languages is available. 262 
263 
264 Patients use disposable ear buds to maintain confidentiality when they use the read aloud function. The 
265 
266 system can deliver any PROs and responses are transmitted real time to the PatientToc™ server where staff 
267 and clinicians can access the results both as a pdf replica of a paper version of the completed survey, and as 
268 
269 an aggregated SQL or Excel database. PatientToc™ integrates with EHRs via Health Level Seven (HL7) 
270 
271 standards or Fast Healthcare Interoperability Resources (FHIR) interfaces, and through third party integration 
272 
273 with service provider systems. Currently, PatientToc™ is being used in over 36 practices including 2 Federally 
274 
275 Qualified Health Centers. Two California health plans also used the system to transmit mandatory initial health 
276 
277 assessments. It is an estimated that approximately 10,000 patients have completed PROs on PatientToc™ 
278 
279 tablets, including the: PHQ-9, Medicare Health Risk Assessments, SBIRT screening, and others. 
280 

http:Outcomes.25


  

 

  

  

 

 

 

  

 

  

 

   

 

    

    

  

  

  

  

 

281 
282 

Description of Planned Spread of PatientToc™ to Community Pharmacies & Pharmacist Intervention 283 
284 

While specific implementation features will be informed by the findings of Aims 1 and 2, we anticipate 285 
286 
287 

implementation and scaling of a two-fold intervention. First, patients will complete PROs (described below) in 

288 PatientToc™ upon arrival at the pharmacy to drop off or pick up a prescription. Data from PatientToc™ will 
289 
290 then be either transmitted electronically to pharmacists through integration of PatientToc™ and the pharmacy’s 
291 
292 dispensing system or printed via a wireless printer. Second, the pharmacist will review the PROs data and 
293 
294 immediately use this information to inform patient counseling, making any relevant interventions to improve 
295 
296 medication adherence at that time. For example, patients may report non-adherence due to medication cost. 
297 
298 During counseling, the pharmacist may be able to identify discount coupons for the medication and/or assess 
299 
300 and recommend less expensive options for consideration by the patient’s physician. 
301 
302 
303 
304 Aim 1 
305 
306 As noted, community pharmacies offer an excellent, novel, ambulatory setting for the collection and immediate 
307 
308 use of PROs data pertaining to medication non-adherence. The thoughtful, systematic spreading of a 
309 
310 successful model for health information technology-enabled PROs collection and utilization from primary care 
311 
312 to community pharmacies in diverse settings, guided by stakeholders to ensure consideration of local context, 
313 
314 provides a critical “proof of concept” for other community pharmacies. Starting with a pre-implementation 
315 

developmental formative evaluation will enable us to better understand the current context of community 316 
317 

pharmacy practice and potential barriers, facilitators, and recommendations for PatientToc™ implementation. 318 
319 
320 Aim 1 activities were approved as an exempt research protocol by the [name removed for peer review] 
321 
322 Institutional Review Board and partnering organizations have either also approved the protocol as exempt 
323 research or indicated that review and approval is not required. 
324 
325 
326 
327 Outcome Measures & Products 
328 
329 1. Formation of a multi-stakeholder (pharmacist, pharmacy technician, and patient) advisory panel, with 
330 
331 representatives from Indiana, Minnesota, and Wisconsin, to guide the implementation of PatientToc™ for 
332 
333 the duration of the project period. 
334 
335 
336 



 

 

  

 

 

   

 

 

 

  

   

   

   

 

   

  

  

  

  

2. Qualitative themes pertaining to potential barriers, facilitators, and recommendations for PatientToc™ 337 
338 

implementation in community pharmacies. 339 
340 
341 3. Creation of a draft toolkit for adapting and implementing PatientToc™ in community pharmacies. 
342 
343 
344 Participants & Sampling
345 
346 Description of Participating Practice Sites/PBRNs 
347 
348 1. L.A. Net Community Health Resource Network (L.A. Net) and PatientToc™: Established in 2002, L.A. Net 
349 
350 practices are comprised of private practices, federally qualified health centers, and community health 
351 
352 centers.28 L.A. Net staff led the development of PatientToc™ and since 2012, PatientToc™ has been used 
353 
354 in 36 of L.A. Net’s 116 practices across L.A. to collect PROs from safety net patients. 
355 
356 2. Medication Safety Research Network of Indiana (Rx-SafeNet): Launched in 2010 as an Affiliate Network 
357 
358 registered with the AHRQ PBRN Resource Center, Rx-SafeNet is one PBRN administered by the Indiana 
359 
360 Clinical and Translational Sciences Institute and is comprised of approximately 145 community pharmacy 
361 
362 locations throughout Indiana.31-35 

363 
364 3. Minnesota Pharmacy Practice-Based Research Network (MPPBRN): The MPPBRN was established in 
365 
366 2008 as a collaboration between pharmacists, the Minnesota Pharmacists Association, and the University 
367 
368 of Minnesota. MPPBRN is comprised of 366 pharmacists located throughout Minnesota.36 

369 
370 4. Selected community pharmacies in Wisconsin: Members of the study team previously founded and 
371 

directed a PBRN and maintain close working relationships with many of those pharmacies and others in 372 
373 

Wisconsin. A small sample of these pharmacies are participating. 374 
375 
376 
377 
378 Recruitment of L.A. Net Practices and Community Pharmacies for Participation 
379 To better understand how PatientToc™ has been implemented in primary care and likely barriers, facilitators, 
380 
381 and recommendations for spreading PatientToc™ to community pharmacies, a purposeful sample of L.A. Net, 
382 
383 Rx-SafeNet, MPBRN, and Wisconsin locations to visit were recruited. Specifically, two L.A. Net practices with 
384 
385 differing approaches to PatientToc™ implementation and three pharmacies from each state, representing a 
386 
387 wide range of community pharmacy practice types (e.g., independent vs. health-system outpatient pharmacy, 
388 
389 urban vs. rural, etc.) were recruited following usual practices of each PBRN (mirrored for Wisconsin.) 
390 
391 
392 

http:Minnesota.36
http:centers.28


 

  

   

 

  

  

 

  

 

 

  

 

  

 

  

 

  

  

 

   

Data Collection Procedures393 
394 

Semi-Structured Interviews, Rapid Ethnography, and Contextual Inquiries 395 
396 
397 A purposeful sample (targeting n=5 clinicians/staff and n=5 patients per site) of practitioners, staff, and 
398 
399 

chronically ill patients from participating practices/pharmacies were invited to participate in one-day site visits, 

400 including 30 to 60 minute one-on-one semi-structured interviews. Field notes were taken. Interviews and 
401 
402 contextual inquiries37 occurred on-site during visits. Contextual inquiries occurred while routine pharmacy tasks 
403 
404 were conducted. Questions centered on the tasks being performed, decisions made, and alternatives 
405 
406 considered, with conversations focused on pharmacy workflow and how tasks could be supported or impeded 
407 
408 by future implementation of PatientToc™. Interview guides were designed to elicit opinions pertaining to 
409 
410 experiences with PatientToc™ implementation (for L.A. Net stakeholders) and anticipated barriers and 
411 
412 facilitators, as well as recommendations pertaining to future PatientToc™ implementation at community 
413 
414 pharmacies within CFIR domains. Interview guides were pilot tested and refined prior to use. Example 
415 
416 interview questions related to each broad CFIR domain are provided in Box 1. All interviews and contextual 
417 
418 inquiries were audio-recorded with permission of the participant and subsequently transcribed by a 
419 
420 professional company and reviewed for accuracy. Field notes were also reviewed by investigators following 
421 
422 each visit in order to create an audio-recorded site observation debrief which was also transcribed for analysis. 
423 
424 Study team members met after completing site visits to each state to review transcripts and discuss plans for 
425 
426 subsequent site visits. Participant demographics were collected at the conclusion of each interview, and 
427 

entered into SPSS [v. 23, Cary, NC.]38 All data (both written and audio) were collecting using iPads through 428 
429 

secure, HIPAA-compliant mobile applications. Specifically, field notes and demographic data were collected 430 
431 
432 using Research Electronic Data Capture (REDCap) software39 and audio-recordings were captured using the 
433 
434 transcriptionist company’s secure, mobile dictation application.  Pharmacies were offered $500 to offset time 
435 spent by staff in data collection activities; individual staff were not compensated. Patient participants were 
436 
437 offered a $10 gift card. Aim 1 data collection procedures were completed in November 2019 and data analyses 
438 
439 are in progress. 
440 
441 
442 
443 Formation of Multi-Stakeholder Advisory Panel 
444 
445 A multi-stakeholder advisory panel is being formed to represent patient and pharmacist/pharmacy staff 
446 
447 perspectives. The panel, which will participate in the EBQI process (described further below) will consist of 1-2 
448 



 

  

 

 

 

 

   

 

  

   

 

  

 

  

 

   

  

 

 

participants (pharmacists, pharmacy technicians, patients) from each pharmacy participating in Aim 1, as well 449 
450 

as a sub-set of investigators. 451 
452 
453 
454 
455 

Analytic Procedures 
456 Interview transcripts, contextual inquiries, and observation notes were coded using accepted qualitative 
457 
458 methods. Specifically, data coding was conducted by three trained research assistants with coding decisions 
459 
460 reviewed for a subset of transcripts by three investigators. A combination of deductive (e.g., constructs from 
461 
462 the CFIR) and inductive (emergent from the data) approaches were used to establish the coding structure and 
463 
464 care was taken to modify, create, or collapse codes as necessary.40 SPSS [v. 23, Cary, NC]38 was used to 
465 
466 summarize descriptive statistics for participant demographic data to better understand potential implementation 
467 
468 contexts and to guide qualitative analysis (e.g., exploring any differences in findings across stakeholder type.) 
469 
470 
471 
472 Synthesis of Findings & Creation of Draft Implementation Toolkit Using the Evidence-Based Quality 
473 
474 Improvement Process (EBQI) 
475 
476 Data synthesis and identification of emergent themes is ongoing. Qualitative coding results from observations, 
477 
478 contextual inquiries, and semi-structured interviews are being examined to identify overarching themes.  
479 
480 Through this process, the intent is to also examine data for differences in findings across methods used (e.g., 
481 
482 did observations identify differing themes as compared to what was communicated during interviews) and 
483 

across different types of pharmacies/clinics/implementation approaches. Resulting themes will inform the EBQI 484 
485 

process to create a draft implementation toolkit (i.e., detailed description of implementation considerations) for 486 
487 

refinement in Aim 2. 488 
489 
490 
491 As previously described by others,41-42 EBQI is a quality improvement approach which leverages the unique 
492 
493 expertise of each stakeholder involved in the process of intervention implementation: 1) the “end users” from 
494 
495 the implementation context (i.e., community pharmacists, pharmacy technicians, and patients from pharmacies 
496 
497 interested in PatientToc™ implementation), 2) intervention experts (i.e., L.A. Net leadership with expertise in 
498 
499 PatientToc™) and 3) implementation experts, comprised of experts in implementation science and community 
500 
501 pharmacy practice from the study team.  Throughout the EBQI discussions, the “evidence-base” and rationale 
502 
503 for considering PatientToc™ implementation will be presented by L.A. Net leadership to help secure buy-in 
504 

http:necessary.40


   

 

 

 

  

 

 

   

  

  

  

 

  

 

 

  

 

  

 

among the end users. Findings from the diagnostic analysis (Aim 1) will then be presented and pharmacists, 505 
506 

pharmacy technicians, and patients will be asked to comment and prioritize the information gleaned on 507 
508 
509 potential facilitators, barriers, and implementation recommendations. This process ultimately will guide 
510 
511 

decision-making about 1) how the intervention needs to be adapted, and 2) what implementation strategies are 

512 to be considered for the initial implementation toolkit. Parameters for adaptations and implementation 
513 
514 strategies will be informed by the intervention and implementation experts to ensure feasibility and alignment 
515 
516 with scientific literature. 
517 
518 
519 
520 Aim 2 
521 
522 The pre-implementation developmental formative evaluation in Aim 1 will provide critical learnings pertaining to 
523 
524 the context for spreading PatientToc™ to community pharmacies. The next step in the spread and scale 
525 
526 process will be to implement PatientToc™ in a small number of community pharmacies, using a plan-do-study­
527 
528 act (PDSA) approach.43 This will facilitate resolution of implementation challenges and refinement of the 
529 
530 implementation toolkit for use in subsequent scaling. Specific changes cannot be fully elucidated until 
531 
532 PatientToc™ has been implemented and initial observations and interviews conducted. That said, it is 
533 
534 expected that ongoing adjustments through the PDSA cycles will be made for at least three components of 
535 
536 implementation: 1) data integration between PatientToc™ and the pharmacy dispensing systems (e.g., 
537 
538 ensuring accurate and complete population of medication data in PatientToc™), 2) PatientToc™ logistics 
539 

pertaining to medication adherence PROs measures (e.g., skip patterns, automatic computation of the 540 
541 

medication regimen complexity index (MRCI, described below), and 3) considerations for optimizing when and 542 
543 
544 how PROs data should be presented in the pharmacy dispensing system for use in counseling and 
545 
546 whether/what types of decision support should be provided along with the PROs data to facilitate pharmacist 
547 intervention. Ethics review for Aims 2 and 3 is pending but approval using a single IRB process, as well as 
548 
549 registration with clinicaltrials.gov, will occur prior to the initiation of Aim 2 activities. 
550 
551 
552 
553 Outcome Measures 
554 
555 This Aim will focus on Implementation outcomes as PDSA findings will inform subsequent scaling of 
556 
557 PatientToc™. Quality of Care and Patient Health Outcomes will be secondary outcomes. Collection of the 
558 
559 latter outcomes during the PDSA cycles will simulate collection for the final evaluation in Aim 3. Planned 
560 
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outcome measures are summarized in Box 2; additional secondary outcomes might be added. Plans for 561 
562 

operationalizing these outcomes are still being finalized and adjustments to these plans might be made after 563 
564 
565 the completion of Aim 1. 
566 
567 
568 Participants & Sampling
569 
570 Recruitment of Community Pharmacies for Participation 
571 
572 As described for Aim 1 (same approach), a purposeful sample of 2-3 practices will be recruited from each state 
573 
574 (Indiana, Minnesota, Wisconsin) to implement PatientToc™ and participate in the PDSA cycles. The current 
575 
576 plan is to begin recruitment by reaching out to the same pharmacies that participated in Aim 1. 
577 
578 
579 
580 Patient Recruitment 
581 
582 The specific pharmacy workflow for introducing patients to PatientToc™ will be informed by Aim 1 findings and 
583 
584 the EBQI process, and may vary by participating pharmacy. For example, all pharmacy patients might have the 
585 
586 opportunity to complete PROs in the tablet if desired with only a subset included in the evaluation. For the 
587 
588 purposes of this evaluation, data will be sought from patients who are 1) ≥ 50 years of age, and 2) have one or 
589 
590 more specific chronic conditions (i.e., hypertension, Type 2 diabetes, and dyslipidemia) requiring routine, oral, 
591 
592 prescription medication filled by the study pharmacy as 30-day supplies. Approximately 15 patients per 
593 
594 participating pharmacy per PDSA cycle will be recruited. Patients meeting these criteria will be required to 
595 

provide informed consent and HIPAA authorization prior to their data being used in analysis. The study team is 596 
597 

also considering the potential for caregivers and/or pharmacy staff to complete PROs on behalf of patients; this 598 
599 
600 decision will be informed by Aim 1 findings. 
601 
602 
603 Data Collection Procedures
604 
605 Procedures for PDSA Cycles 
606 
607 Guided by the draft implementation toolkit created through Aim 1 (“Plan”), PatientToc™ will be implemented 
608 
609 (“Do”) at the pharmacy locations recruited for this Aim. While specific touch points and resources will be 
610 
611 informed by Aim 1, the following are planned to support implementation: 
612 
613  Assignment of specific research assistant/practice facilitator to each participating pharmacy to serve as 
614 
615 their primary point of contact for implementation questions and concerns 
616 



 

 

 

 

 

  

 

   

 

  

 

 

  

 

  

  

617  Weekly, individual phone calls and bi-weekly in-person visits between investigators/project staff and each 
618 

participating pharmacy 619 
620 

 Bi-weekly webinars open to all participating pharmacies to share implementation success stories and 621 
622 

challenges and receive feedback from investigators and project staff. A portion of these webinars will be 623 
624 

accredited as continuing education for pharmacists and pharmacy technicians. 625 
626 
627  Continued quarterly meetings with advisory panel 
628 
629  Compensation to pharmacies to support participation in project activities 
630 
631 
632 Implementation and data collection for the first PDSA cycle will occur over a three-month period. Using these 
633 
634 findings (“Study”), the implementation toolkit will be refined (“Act”) through the EBQI approach described in Aim 
635 
636 1 to guide implementation of a second PDSA cycle (three months) and this process will be repeated. 
637 
638 
639 
640 Implementation Outcomes 
641 
642 Following the same general procedures described for Aim 1, above, qualitative data will be collected during 
643 
644 phone calls, webinars, and visits to participating pharmacies. The following administrative data will be collected 
645 
646 from the PatientToc™ system and/or practice facilitator records: number of unscheduled contacts made with 
647 
648 sites to discuss problems/issues, number of patients approached/enrolled/consented, number of PROs 
649 
650 measures completed/skipped items, number of days during PDSA when PatientToc™ accessed, whether 
651 
652 PROs data reviewed by pharmacist while patient in pharmacy, and costs associated with PatientToc™ 
653 
654 implementation. 
655 
656 
657 
658 Quality of Care Outcomes 
659 

All outcome measures (Box 2) will be collected for each participating pharmacy on approximately the last day 660 
661 

of each month for the duration of each PDSA cycle (3 months per cycle). 662 
663 
664 
665 

Patient Health Outcomes-PROs 666 
667 Four PROs pertaining to medication adherence will be collected using PatientToc™ during the PDSA cycles. It 
668 
669 is envisioned that these will be completed by patients monthly. The order in which these PROs will be 
670 
671 presented to patients, as well as which specific medications in a patient’s regimen they will be requested for, 
672 



  

 

    

 

   

  

 

  

  

  

 

 

 

 

are still being discussed by the study team and will be informed by the Aim 1 EBQI process. The PROs 673 
674 

measures include: 675 
676 
677 
678 
679 

Measures focused on “Remembering” to take medications: 

680 1. Brief Medication Questionnaire (BMQ) regimen screen: The BMQ regimen screen is scored from 
681 
682 responses to 5 items asking patients to consider their medication adherence for each regularly scheduled 
683 
684 prescription medication over the past 7 days. If non-adherence is reported for any medication, the patient is 
685 
686 considered “non-adherent.” To facilitate electronic capture of patient responses to the BMQ in PatientToc™ 
687 
688 and minimize redundancy with other PROs collected, fewer items from the regimen screen and/or select 
689 
690 items from other screens on the BMQ might be used.  However, the final BMQ score will be computed as a 
691 
692 dichotomous measure of adherence. The BMQ has been widely published and is correlated with 
693 
694 adherence measured by prescription fill data.44 

695 
696 2. Merck Medication Adherence Estimator®: The Adherence Estimator® is a 3-item 6-point Likert-type scale 
697 
698 for measuring self-reported adherence barriers pertaining to cost, concerns, and commitment.45 Those 
699 
700 scoring ≥ 8 are considered at “high likelihood for non-adherence.” It is validated for use by patients with 
701 
702 common chronic, asymptomatic conditions (e.g., diabetes). 
703 
704 3. Medication Regimen Complexity Index (MRCI) (automated): The MRCI is a 65-item tool measuring 
705 
706 regimen complexity across three components: form/route, dosing frequency, and special instructions.46 

707 
Patients will be prompted to verify their medication regimen on the tablet. PatientToc™ will be programmed 708 

709 
to automatically compute a score for the MRCI. The lowest possible score is 1.5 with no maximum score, 710 

711 
712 and increasing scores are associated with worsening medication adherence.46 Others have described 
713 
714 experience with automating the MRCI and automation considerations.47 

715 
716 
717 Measure focused on “Intending” to take medications: 
718 
719 4. Adverse Drug Reaction Event Side Effect Screener (ADDRESS): ADDRESS scores will provide a measure 
720 
721 of total medication side effect distress burden as defined by summing the product of side effect frequency 
722 
723 and side effect severity for each medication it is completed for.48-49 

724 
725 
726 
727 Patient Health Outcomes-Pharmacy Population Level Medication Adherence 
728 
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When available, EQuIPP™ medication adherence data will also be collected for participating pharmacies. 729 
730 

EQuIPP™ is a program, administered by Pharmacy Quality Solutions, Inc., that provides community 731 
732 
733 pharmacies with report cards for their performance contributing to PDP star measures. We will specifically 
734 
735 

collect data for measures of medication adherence, including the percent of Part D beneficiaries achieving 

736 ≥80% adherence on oral diabetes, hypertension, and cholesterol medications.50 
737 
738 
739 
740 Analytic Procedures
741 
742 Analysis of qualitative data will follow the same general procedures as described for Aim 1. Descriptive 
743 
744 statistics will be computed for all quantitative data including: administrative data from PatientToc™, quality of 
745 
746 care outcomes, scores on PROs, and EQuIPP™ data. Pharmacy means for each quality of care outcome and 
747 
748 EQuIPP™ data will be compared using paired t-tests or Wilcoxon signed-rank tests to pharmacy data for the 
749 
750 same time period one-year prior. 
751 
752 
753 
754 Synthesis of Findings 
755 
756 Similar to Aim 1, qualitative findings will be synthesized and triangulated with quantitative findings for 
757 
758 consideration during the EBQI process. This will result in further refinements to the implementation toolkit for 
759 
760 subsequent scaling and final evaluation in Aim 3. 
761 
762 
763 

Aim 3764 
765 

Gaining experience with both the spread of PatientToc™ to community pharmacies, as well as the scale to 766 
767 
768 approximately 30 pharmacies diverse in geography and patient populations, is critical in understanding the 
769 
770 potential sustainability in community pharmacies. 
771 
772 
773 Outcome Measures
774 
775 This Aim will focus on Patient Health Outcomes to evaluate the impact of scaling PatientToc™ to a greater 
776 
777 number of community pharmacies and patients. 
778 
779 
780 
781 A) Primary Outcomes (select Patient Health Outcomes): 
782 
783 1. Self-reported medication adherence, measured by the BMQ regimen screen (described above) 
784 
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2. Self-reported total side effect distress burden, measured by ADDRESS (described above) 785 
786 
787 
788 
789 B) Secondary Outcomes 
790 
791 

Implementation Outcomes 

792 Measures collected for Aim 2 will be collected again with the addition of: 
793 
794 1. Penetration (i.e., integration of PatientToc™ within community pharmacies), measured by descriptive 
795 
796 statistics on pharmacy-level utilization of PatientToc™ (e.g., percent of pharmacist shifts) 
797 
798 2. Sustainability (i.e., extent to which PatientToc™ is maintained within community pharmacies), measured by 
799 
800 the number of consecutive months goal level of patient participation achieved 
801 
802 
803 
804 Quality of Care Outcomes & Additional Patient Health Outcomes 
805 
806 Same as described for Aim 2, above 
807 
808 
809 
810 Participants & Sampling 
811 
812 Recruitment of Community Pharmacies & Patients 
813 
814 Using the same procedures as for Aim 2, up to 10 total community pharmacies per state will be recruited to 
815 
816 participate.  Frequency of touch points will be adapted based on Aim 2 findings. Pharmacies and patients 
817 
818 recruited for Aim 2 will also be followed for the final (Aim 3) evaluation period (7 months, described below) but 
819 

possibly with fewer touch points. Patient eligibility criteria is expected to be the same as for Aim 2. 820 
821 
822 
823 
824 Sample Size Justification 
825 
826 There are two primary endpoints for this study, overall medication adherence (yes/no) (measured by the BMQ) 
827 and total medication side effect distress burden (measured by ADDRESS), thus an alpha level of 0.05/2=0.025 
828 
829 is used in the power calculation. For overall adherence, the study will be powered based on using a 
830 
831 McNemar’s Test at the patient level. Performing the analyses at the visit level (PROs are collected at each 
832 
833 visit) will improve power as will taking the modeling approach below that adjusts for covariates.  A change in 
834 
835 overall adherence rates of 10% is considered clinically important. Assuming the probability of switching from 
836 
837 adherent to not adherent is 0.1 and not adherent to adherent is 0.2 from pre- to post-intervention (overall 
838 
839 discordance proportion of 0.3), power of 80%, alpha level of 0.025, 40 patients per pharmacy, and intraclass 
840 



  

 

 

 

 

   

 

 

 

  

 

 

  

 

 

correlation of 0.35 to account for the clustering of patients within pharmacy, a sample size of 1127 patients are 841 
842 

needed when using a two-side McNemar’s Test.51 As the distress measure is based on a quantitative scale, 843 
844 
845 there should be more than ample power to detect changes with this outcome.  
846 
847 
848 Data Collection Procedures
849 
850 Data collection procedures will mirror those described for Aim 2. Patients will be enrolled over a 1-month 
851 
852 timeframe and PROs collection/pharmacist intervention will occur monthly at subsequent pharmacy visits. 
853 
854 
855 
856 Analytic Procedures
857 
858 The general approach for visit-level PROs will be to fit generalized linear mixed multi-level models that include 
859 
860 both patient and pharmacy level factors. These models can flexibly fit various distributions of interest such as 
861 
862 binary for overall medication adherence and quantitative for total distress and medication complexity. Patient 
863 
864 visit will be the primary unit of analysis for most PROs, though medication-specific adherence will also be 
865 
866 explored when feasible. Time period (pre vs. post) intervention will be the primary explanatory variable of 
867 
868 interest to assess overall pre vs post differences. The pre-post evaluation of medication adherence uses 
869 
870 baseline (i.e., first time patient interacts with PatientToc™, before the pharmacist has used the data in 
871 
872 counseling) PROs data collection as the “pre” comparator. All subsequent PROs completions in PatientToc™ 
873 
874 serve as the “post” data collection. Time from first intervention visit will also be considered to look for time 
875 

trends. Random effects for pharmacy and patient nested with pharmacy will be included. Covariates will 876 
877 

include: age, sex, race, number of regularly scheduled prescription medications, type of community pharmacy 878 
879 
880 (e.g., independent vs. chain), location of pharmacy (e.g., rural vs. urban), pharmacy prescription volume, and 
881 
882 state (Indiana, Minnesota, or Wisconsin.) For pharmacy level outcomes, all variables will first be aggregated to 
883 the pharmacy level as needed via either means, medians, or proportions depending on the distribution of the 
884 
885 outcome. Next, paired t-tests or Wilcoxon signed-rank tests will be use to compare pre vs. post outcomes such 
886 
887 as proportion of prescriptions filled on time, prescription transfers, prescriptions filled, patient satisfaction, and 
888 
889 EQuIPPTM measures. Analytic procedures for qualitative data will occur as described in Aim 1 and analysis of 
890 
891 implementation outcomes will occur as described in Aim 2. 
892 
893 
894 
895 DISCUSSION 
896 



 

   

 

  

  

 

 

 

  

   

  

  

 

 

  

   

897 
898 

Study Strengths 899 
900 

This study has many strengths. The systematic collection of timely and actionable PROs data can be 901 
902 
903 

challenging, particularly for patient populations with limited literacy and/or health literacy. For example, paper­

904 based data collection can be burdensome for data management/analysis and data quality concerns may be 
905 
906 evident.52 Electronic data collection offers advantages but technology must ensure privacy and security 
907 
908 standards are in place to support the reliability and validity of the data.52 In addition, data must be accessible to 
909 
910 providers in a timely fashion for clinical decision making.53-54 Technology exists to facilitate the transfer of 
911 
912 PROs data into electronic health records (EHRs) and providers want these data to populate with laboratory 
913 
914 results, but few electronic systems do so.53 Prior studies have demonstrated that PROs data collected 
915 
916 electronically and on paper have similar psychometric estimates, and electronic collection is just as well­
917 
918 received by patients.54-56 Furthermore, PatientToc™ is capable of, and has experience integrating, PROs data 
919 
920 from its system into EHRs, specifically populating in the laboratory results section of the record. This 
921 
922 experience will inform planned integration with pharmacy dispensing systems and EHR interfacing could be 
923 
924 explored for future information exchange between community pharmacists and physicians. Therefore, the 
925 
926 intervention being evaluated offers novel solutions to identified challenges with the collection of PROs across 
927 
928 diverse populations. 
929 
930 
931 

Moreover, a systematic review of implementation outcomes and evaluation strategies used in community 932 
933 

pharmacy services literature was recently completed.57 This review of 237 articles meeting inclusion criteria 934 
935 
936 found very few reported data for penetration and sustainability (implementation outcomes being measured in 
937 
938 Aim 3); 1 and 12 articles respectively. Therefore, comprehensive evaluations, such as the study described 
939 herein, of community pharmacy interventions guided by implementation science are greatly needed. 
940 
941 
942 
943 
944 
945 Potential Challenges 
946 
947 The EBQI process does not have a natural “timeline” for its work to be complete.  The process can be lengthy 
948 
949 if the intervention and/or implementation strategies are complex.  Further, disagreements sometimes occur in 
950 
951 the process of coming to consensus which can lengthen the process.  While it is common for the EBQI process 
952 
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to attempt to produce the same adapted intervention and implementation toolkit to be used at all participating 953 
954 

locations, it is possible for sites to employ “micro-tailoring” (i.e., site-specific plans tailored to the needs of the 955 
956 
957 site) within acceptable parameters (set by the group) to meet local needs.  This tailoring can help to resolve 
958 
959 

any differences that arise during the process to reach consensus.  Curran et al. have used this process in 

960 numerous research studies over the last 15 years and each time, the panels were able to reach consensus 
961 
962 (with minimal local micro-tailoring).23,58-59 However, the approach taken by each pharmacy to patient targeting 
963 
964 (i.e., only patients eligible for inclusion in this evaluation have the opportunity to complete PROs vs. 
965 
966 inclusion/exclusion criteria are applied after the pharmacy uses PatientToc™ as they see fit) may make 
967 
968 implementation more challenging as review of PROs data may or may not become a routine part of the 
969 
970 pharmacist’s workflow. 
971 
972 
973 
974 It is also recognized that challenges may arise regarding the technical needs pertaining to PatientToc™ 
975 
976 implementation. Required data pulls and integration across PatientToc™ and pharmacy vendors may also be 
977 
978 challenging. However, active engagement by the PatientToc™ team and early conversations with dispensing 
979 
980 system vendors, coupled with funds budgeted toward IT support/data integration needs to assist with trouble­
981 
982 shooting issues identified during the PDSA cycles lends confidence to the research team. 
983 
984 
985 

Future Research 986 
987 

This work will inform subsequent scaling and evaluation of PatientToc™ in community pharmacy practice. 988 
989 

Future research will focus on a) examining the effect of further scaling on PDP star measures pertaining to 990 
991 
992 medication adherence, b) integrating medication adherence PROs collected in PatientToc™ (and summaries 
993 
994 of pharmacist intervention) into patients’ EHRs, and c) linking PROs data collected across PBRNs with EHR 
995 data for observational research. These efforts could be funded through future AHRQ awards (e.g., PA-14-291). 
996 
997 In the current evaluation, the study team is also considering sub-studies to examine the role of PatientToc™ in 
998 
999 capturing social determinants of health data in community pharmacies and in facilitating the collection of PROs 
1000 
1001 for use in specific patient care services (e.g., medication therapy management.) 
1002 
1003 
1004 
1005 Conclusion 
1006 
1007 
1008 



 

  

 

  

  

 

 

  

   

 

 

To the authors’ knowledge, this research-in-progress is the first example of planned widespread electronic 1009 
1010 

collection and use of PROs data in community pharmacy settings for the improvement of medication 1011 
1012 
1013 adherence. This research will inform long-term collection and use of PROs data pertaining to medication 
1014 
1015 

adherence in community pharmacies and has the potential to positively impact patient health outcomes as well 

1016 as performance metrics of importance to community pharmacists and payers. 
1017 
1018 
1019 
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Figure 2. Screenshots of PatientToc™ 
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Box 1. Example interview questions (for pharmacists), by CFIR domain 

CFIR Domain Example Questions 
I. Intervention For PatientToc™ to be implemented at your pharmacy, who would need to make the decision? What 
Characteristics would you think about the possibility of implementation? 

How does PatientToc™ compare to other alternatives that may have been considered or used 
previously? What advantages does it have? Disadvantages? Are there other interventions you believe 
would be more beneficial? Why is that? 
What kind of changes or alterations to PatientToc™ would be needed to make it work in your pharmacy? 
Why is that? 

II. Outer Setting How do you think patients would respond to PatientToc? Any barriers to use? Examples?  What 
alterations do you think would be needed made to meet specific needs/preferences? 
Can you tell me what you know about any other organizations that have implemented PatientToc or 
other similar programs? To what extent would implementing PatentToc provide an advantage for your 
organization compared to other organizations in your area? Examples? 
What kind of local, state, or national performance measures, policies, regulations, or guidelines might 
influence the decision to implement PatientToc? Why? 

III. Inner Setting How would the infrastructure of your organization (social architecture, age, maturity, size, or physical 
layout) affect the implementation of PatientToc? How would the infrastructure facilitate/hinder 
implementation? Examples? What kind of infrastructure changes would be needed? What would this 
process entail? 
What would you expect the general level of receptivity in your organization to implementing PatientToc? 
Why? 
How would you prioritize getting PatientToc implemented relative to other initiatives that are happening? 
Why is that? 
How does PatientToc align with goals of the pharmacy? 
What resources would be needed to successfully implement PatientToc? 

IV. Characteristics of 
Individuals 

How prepared do you feel to use PatientToc? Why? 

V. Process What plan would you suggest for implementing PatientToc? 
Who would be the key influential individuals to get on board with PatientToc? 
What steps would need to be taken to encourage individuals to commit to using PatientToc? Who would 
be the key individuals to engage? How does word get out to them? 
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Box 2. Summary of Implementation, Quality of Care, and Patient Health Outcomes 
Primary Outcomes 

Type Outcome Description of Planned Measurement Approach 

Implementation Acceptability Perceptions among stakeholders regarding satisfaction with PatientToc™ 
implementation, as measured by qualitative themes identified through direct 
observation and interviews as well as descriptive statistics on refusal/completion data 
(patients declining participation, skipping items) 

Adoption The initial decision to utilize PatientToc™ in pharmacy practice, as measured by 
qualitative themes identified through direct observation and interviews as well as 
descriptive statistics on patient utilization (number of patients consented, measures 
completed) 

Appropriateness Perceived relevance and compatibility of PatientToc™ for community pharmacies, as 
measured by qualitative themes identified through direct observation and interviews. 

Costs Descriptive statistics of costs of implementing PatientToc™ at participating 
pharmacies. 

Feasibility The extent to which PatientToc™ can be successfully used in community 
pharmacies, as measured by qualitative themes identified through direct observation 
and interviews as well as descriptive statistics on the number of unscheduled 
contacts made with practices to discuss problems/issues. 

Fidelity The degree to which PatientToc™ was implemented as intended, as measured by 
qualitative themes identified through direct observation and interviews as well as 
descriptive statistics on pharmacy adherence to PatientToc™ implementation as 
directed per implementation toolkit (e.g., number of days per PDSA when 
PatientToc™ was accessed; proportion of patients for whom PatientToc™ data was 
reviewed and used by the pharmacist during (as opposed to after) patient visit to 
pharmacy.) 

Secondary Outcomes 

Quality of Care Prescription wait times Proportion of prescriptions filled within pharmacy’s goal time for filling (when 
available) 

Prescription transfers Monthly transfers in and out, per pharmacy 

Prescription volume Number of prescriptions filled per month per pharmacy 

Patient satisfaction Descriptive statistics of scores on patient satisfaction questionnaire (TBD) 

Patient Health 
Outcomes 

Medication adherence 
(PRO) 

Self-reported, measured by scores on the Brief Medication Questionnaire (BMQ) 
regimen screen 

Medication adherence 
(PRO) 

Self-reported, measured by scores on the Merck Medication Adherence Estimator 
(Adherence Estimator) 

Medication regimen 
complexity (PRO, 
automated) 

Automatically computed score on Medication Regimen Complexity Index (MRCI) 

Side effect burden (PRO) Self-reported, measured by scores on the Adverse Drug Reaction Event Side Effect 
Screener (ADDRESS) 

Pharmacy-level 
population medication 
adherence 

Adherence measures from pharmacy-level EQuIPP™ data, when applicable 
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