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Abstract 

Background: The prevalence of type II diabetes mellitus (T2DM) in the United States is high, 

especially in underserved populations. Many patients with T2DM do not receive the optimal 

interprofessional collaborative care that has been shown to improve outcomes. A model of care 

that incorporates these evidence-based recommendations is integral to improving the quality of 

diabetes care. A growing body of literature identifies the use of a provider-clinical pharmacist 

collaborative practice (P-CPCP) model of care as an effective, innovative, and evidence-based 

practice that will improve patient outcomes.  

Purpose: In response to an identified need to improve T2DM patient care in an urban 

community health clinic (CHC), the purpose of this project was to implement a P-CPCP model 

of care. The expected outcomes included (a) increase the number of patients with T2DM that are 

referred to a clinical pharmacist; (b) improve provider satisfaction with the collaborative process; 

and (c) implement the P-CPCP model of care across all CHC agency clinics in the network to 

ensure the delivery of high-quality, evidence-based patient care. 

Design and Analysis: A quality improvement (QI) design was used and incorporated a rapid 

improvement cycle of plan-do-study-act (PDSA). After identification of a gap in care and 

analysis of the evidence, the QI project was created. A provider education module was presented 

and followed by a chart audit of electronic medical records (EMR) of patients with T2DM. These 

charts were examined to determine pre- and post-implementation usage of the model. Provider 

satisfaction and perceived effectiveness of the P-CPCP model was assessed using a brief 

electronic survey. Descriptive statistics and a cross tabulation analysis are presented to show the 

effectiveness of the model for increasing the number of referrals to the clinical pharmacist and 



EVIDENCE-BASED PRACTICE CHANGE    

 

 

4 

the number of patients seen by the clinical pharmacist in both pre and post groups, as well as to 

describe the most used pharmacist interventions and provider perceptions of the model. 

Results: The P-CPCP model increased utilization of the clinical pharmacist in diabetes care. 

Following implementation of the model referrals increased by 210%. The provider survey 

demonstrated an increase in provider satisfaction with collaboration, the usefulness of the model, 

and sustainability of the model. Of the pharmacist interventions, medication reconciliation 

education (MRE) was perceived as the most frequently used. 

Conclusions: This doctor of nursing practice (DNP) project reflects evidence-based practice 

methods on interprofessional collaboration and provides new insight into the implementation of a 

collaborative practice model and the role of the clinical pharmacist as a valued member of the 

collaborative team. Consistent use of the P-CPCP model of care improved provider satisfaction 

with the collaborative process, increased the number of patients referred to the clinical 

pharmacist, and led to the standardization of diabetes management at a CHC. 

Keywords: Quality improvement, collaborative practice, pharmacist, diabetes, model of 

care, provider satisfaction, team, interprofessional practice, evidence-based practice. 
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Evidence-Based Practice Change: Implementation of a Collaborative Practice Model for 

Diabetes 

In today’s dynamic and often challenging primary healthcare system, an interprofessional 

collaborative approach to care is key to providing improved quality of care and the best patient 

outcomes (World Health Organization [WHO], 2010). Healthcare systems face increasingly 

complex health issues, such as diabetes and other chronic diseases, and therefore, a collaborative 

practice-ready workforce is essential (WHO, 2010). Although the American Diabetes 

Association (ADA) (2016), and the American Association of Clinical Endocrinology (2016), 

recommend interprofessional collaborative practice (IPCP) as a central component of the 

management of diabetes mellitus, it is far from integral to everyday primary care for individuals 

with diabetes (Hellquist, Bradley, Grambart, Kapustin, & Loch, 2012; Morgan, Pullon, & 

Mckinlay, 2014). 

Problem Significance 

Diabetes has a significant morbidity and mortality rate and is the seventh leading cause of 

death in the United States (US) (Centers for Disease Control and Prevention [CDC], 2015). In 

2012, 29.1 million Americans had diabetes; of this 8.1 million were undiagnosed. Additionally, 

86 million Americans have pre-diabetes and without significant lifestyle changes 15% to 30% of 

these Americans will develop type two diabetes mellitus (T2DM) within five years (CDC, 2014). 

In the US the prevalence of T2DM is high with over 10% of adults suffering with this disease. 

With increasing urbanization, obesity, and aging populations, epidemiologists predict that the 

incidence of T2DM will increase by 25% in Latin America and up to 50% in economically 

advanced countries contributing to the rise of T2DM worldwide (Ginter & Simko, 2012). In 

Maricopa County, Arizona, there are an estimated 250, 523 individuals diagnosed with diabetes 
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in 2012. However, when considering that a third of the population is undiagnosed, this number is 

likely significantly higher (CDC, 2015). Diabetes has implications for populations and health 

care systems at the local, national, and international levels (Hellquist et al., 2012), and affects 

171 million people worldwide (Arizona Department of Health Services Bureau of Tobacco and 

Chronic Disease, 2011).  

Furthermore, the minority populations including African Americans, Hispanic/Latino 

Americans, American Indians, Asian Americans, Native Hawaiians, and other Pacific Islanders 

are at particularly high risk for developing diabetes (Healthy People 2020, 2015). Significant 

correlations exist between diabetes and ethnicity, and minority populations constitute 25 percent 

of all adults with diabetes in the US (Healthy People 2020, 2015). The high prevalence of 

diabetes is a major concern for health costs and patient outcomes in the US, and many 

individuals who have diabetes do not receive the optimal collaborative care that is required when 

dealing with this complex disease (Van der Wees, Friedberg, Guzman, Ayanian, & Rodriguez, 

2014) Despite increased focus supporting standards of care and medical guidelines for diabetes 

management, about 47 percent of US adults with diabetes have poor target outcome control 

(CDC, 2016). With healthcare costs on the rise and finite resources, providers have limited time 

to meet goals and comprehensively manage individuals with chronic diabetes states (Henry, 

Smith, & Hicho, 2013). Further, with the enactment of the Affordable Care Act, reimbursement 

models focus on meeting quality measures by improving patient outcomes (Henry J. Kaiser 

Family Foundation, 2016).  

Background 

Evidence of incorporating team-based care into diabetes management that includes 

provider-clinical pharmacist collaboration (P-CPC) is shown to optimize provider and team 
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behavior and catalyze reductions in target outcomes, such as hemoglobin A1c (HgA1c), blood 

pressure (BP), and cholesterol levels (ADA, 2016; Chisholm-Burns et al., 2010; Collins, Limone, 

Scholle & Coleman, 2011; Diggins, 2014; Henry et al., 2013; Ip et al., 2013; Jacobs et al., 2012; 

Pape et al., 2011; Santschi, Chiolero, Paradis, Colosimo, & Burnand, 2012; Simpson et al., 

2011). Additionally, the value of P-CPC producing positive outcomes through disease 

management is well documented (Jacobs et al., 2012). Clinical pharmacists are able contribute to 

diabetes management because of their in-depth knowledge of medications, their accessibility to 

patients, and their close working relationship with providers (Chisholm-Burns et al., 2010; Henry 

et al., 2013; Ip et al., 2013; Jacobs et al., 2012; Pape et al., 2011; Santschi et al., 2012; Santschi 

et al., 2014; Simpson et al., 2011). The Institute of Medicine (IOM) (1999) recognizes the 

important role played by clinical pharmacists in the areas of medication safety and management, 

and the value of P-CPC in patient care (Chisholm-Burns et al., 2010). In the US, the traditional 

role of pharmacists has expanded beyond medication dispensing roles to roles that incorporate 

disease management and direct patient care to improve target outcomes (Chisholm-Burns et al., 

2010; Ip et al., 2012). Despite the evidence, in a community health clinic (CHC), underutilization 

of P-CPC in diabetes management is apparent. Observations, informal interviews, and casual 

chart reviews demonstrated that provider knowledge regarding available resources and principles 

of interprofessional collaborative care was limited. Identified barriers included poor 

communication between professionals, concern over time management, limited space in the 

clinic, and limited knowledge and understanding about the clinical pharmacist role and scope of 

practice. As a result of this, referrals of diabetic patients to the clinical pharmacist were minimal.  

Project Purpose 
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To meet the demands of the healthcare system as a whole, a need exists for evidence-

based innovation and efficient collaborative practice models of care that provide high quality 

care to individuals with diabetes. In response to an identified need to improve T2DM patient care 

in an urban community health clinic (CHC), the purpose of this project was to implement a P-

CPC model of care. The expected outcomes included (a) increase the number of patients with 

T2DM that are referred to a clinical pharmacist; (b) improve provider satisfaction with the 

collaborative process; and (c) implement the P-CPCP model of care across all CHC agency 

clinics in the network to ensure the delivery of high-quality, evidenced-based patient care. 

Clinical Question 

Because of the increased mortality and morbidly rates associated with diabetes, and in an 

effort to improve IPCP for diabetic patients at a CHC, the following clinically relevant 

population-intervention-comparison-outcome-time frame (PICOT) question was used: For 

family practice providers, will implementation of a P-CPCP model increase referrals to the 

clinical pharmacist and improve provider satisfaction with diabetes care? 

Comprehensive Review of Literature and Synthesis 

As evidenced by the growing body of literature on diabetes and collaborative practice, 

interventions involving P-CPC have been identified to be effective for improving target 

outcomes in diabetes care. Using a variety of terms including quality improvement (QI), 

collaborative practice, pharmacist, diabetes, provider satisfaction, and interprofessional 

practice, to find the most encompassing research on P-CPC in diabetes management, a literature 

search was performed. The evidence was reviewed and synthesized for presentation in this paper.  

During the evidence synthesis process, 10 studies were identified that support the use of a 

P-CPCP model to improve target diabetes outcomes (Chisholm-Burns et al., 2010; Collins et al., 
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2011; Diggins, 2014; Henry et al., 2013; Ip et al., 2013; Jacobs et al., 2012; Pape et al., 2011; 

Santschi et al., 2012; Santschi et al., 2014; Simpson et al., 2011) (see Appendix A for Evaluation 

Table). The ten studies were appraised for methodological quality, validity, value, and relevance 

to the clinical question and comprised four systematic reviews, three random controlled trials 

(RCTs), two retrospective studies, and one case study (see Appendix B, Table B1 for 

Characteristics of Studies). Most studies were conducted in the US and Canada, and the two 

systematic reviews also included studies from Australia, Asia, Spain, and Thailand. The studies 

were relatively recent with all studies being published within the last six years. Throughout all 

ten studies there is homogeneity among mean age, female and male ratio, and race and ethnicity, 

which suggests that these interventions can be implemented in similar populations with success 

(Moran, Burson, & Conrad, 2017).  

Improving the quality of diabetes care through IPCP to achieve better target diabetes 

outcomes was the goal in all ten studies. Multiple areas of improvement were documented as 

leading to the overall improvement of health outcomes in diabetic patients. Seven of the studies 

identified significant improvements in all target diabetes outcomes related to pharmacist 

intervention, and all studies identified at least one significant outcome improvement related to 

pharmacist intervention. Overall, the literature supports that for all indices measured, 

collaborative diabetes management with a clinical pharmacist improved the overall quality of 

care, and showed that patients were more likely to achieve therapeutic goals (Chisholm-Burns et 

al., 2010; Collins et al., 2011; Diggins, 2014; Henry et al., 2013; Ip et al., 2013; Jacobs et al., 

2012; Pape et al., 2011; Santschi et al., 2012; Santschi et al., 2014; Simpson et al., 2011). 

In the comprehensive systematic reviews and meta-analyses by Chisholm-Burns et al., 

(2010), Santschi et al., (2012) and Santschi et al., (2014), P-CPC was associated with significant 
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reductions in all measured variables. Variables measured included HgA1c levels, BP, cholesterol 

levels, and cardiovascular disease (CVD) risk factors (Chisholm-Burns et al., 2010; Santschi et 

al., 2012; Santschi et al., 2014). In other studies, indices that showed improvement following P-

CPC included adherence to evidence-based practice guidelines for vaccination status, usage of 

aspirin, usage of angiotensin converting enzyme inhibitors (ACEIs) or angiotensin receptor 

blockers (ARBs), and statins (Henry et al., 2013). In addition to achieving statistically significant 

reductions in blood glucose, cholesterol levels, and BP, incorporating pharmacists into primary 

care teams for diabetes also impacted outcomes in other chronic disease states (Diggins 2014, 

Jacobs et al., 2012; Santschi et al., 2012; Santschi et al., 2014; Simpson et al., 2011). For 

providers, P-CPC resulted in increased accountability and efficacy for addressing standards of 

care and improvement in clinical guideline adherence (Henry; et al., 2013). In addition to the 

noted provider benefits and improvements in outcomes, pharmacist-patient interactions were also 

found to have positive effects on various patient outcomes, disease states, and in different 

healthcare settings (Chisholm-Burns et al., 2010; Henry et al., 2013).  

Settings of the studies ranged from community clinics to hospitals, but the main focus 

was on community health settings, outpatient clinics, and ambulatory centers. Moreover, all 

settings showed improvement in diabetes outcomes when a pharmacist was involved in patient 

care (Chisholm-Burns et al., 2010; Santschi et al., 2012; Santschi et al., 2014; Simpson et al., 

2011). (see Appendix B, Table B2 for Settings). Heathcare team members listed in all the studies 

included a combination of nurse practitioners, physicians, and pharmacists, and foci was mainly 

on high-risk populations where adherence to protocols is typically low (Diggins, 2014; Pape et 

al., 2011). Reliability and validity of the evidence are assumed through the use of standardized 

measuring tools for outcome evaluation and the production of statistically significant data. 
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Studies examined multiple outcome measurements that included HgA1c, BP, cholesterol, both 

high-density lipoprotein (HDL) and low-density lipoprotein (LDL), fasting blood sugar (FBS), 

eye examinations, foot inspections, body mass index (BMI), and weight. HgA1c was the most 

commonly measured outcome, followed by BP then cholesterol (see Appendix B, Table B3 for 

Improved Target Diabetes Outcomes).  

The literature showed that pharmacist interventions included patient education, such as 

lifestyle modification, diet, and exercise, feedback to provider, medication management, risk 

staging of BP, patient reminder system, provider education, measurement of risk factors, targeted 

physical assessments, ordering and monitoring of laboratory results, evaluation of comorbidities, 

immunizations, and specialty referrals (Chisholm-Burns et al., 2010; Henry et al., 2013 Santschi 

et al., 2012; Simpson et al., 2011). A moderate degree of heterogeneity was seen in pharmacist 

interventions, preventing the definite identification of one ‘best’ or most beneficial/efficient 

intervention. The pharmacist interventions used in all ten studies and identified as significant 

were patient education, medication management, and communication with a provider (Chisholm-

Burns et al., 2010; Henry et al., 2013 Santschi et al., 2012; Simpson et al., 2011) (see Appendix 

B, Table B4 for Pharmacist Interventions). 

Gaps in Literature 

The review of literature supports P-CPC to improve the quality of diabetes care through 

the use of a IPCP model by showing significant improvements in specific patient outcomes. 

However, there is no consensus on which pharmacist interventions are most effective (Collins et 

al., 2011; Santschi et al., 2012). Numerous pharmacist interventions are suggested in the 

literature including medication management, patient education, provider communication, limited 

physical assessments, evaluation of immunization status, assessment of comorbidities, and 
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specialty referral (Collins et al., 2011; Santschi et al., 2012, Santschi et al., 2014). Future studies 

are needed to determine the most efficient, implementable, cost-effective, and least time-

consuming interventions (Santschi et al., 2012, Santschi et al., 2014).  

Theoretical Framework 

A theoretical framework is used to inform the project and guide perspective for further 

explanation of variables or concepts within a project. Additionally, theoretical models assist with 

identifying relationships and bringing systematic order among variables and providing a 

framework for examining outcomes (Moran et al., 2017). The ten studies were analyzed for use 

of a theoretical framework. While none were identified in any of the studies, most studies were 

associated with a practice change, organizational change, QI, or a change to evidence-based 

practice (EBP). The theoretical models that best fit most studies in the literature review were 

Rosswurm and Larrabee’s model for change to EBP, the Donadebian model, and the model for 

organizational change. These models are often used to provide a framework for examining health 

services and evaluating quality of healthcare (Donabedian, 1988; Moran et al., 2017; Rosswurm 

& Larrabee, 1999).  

Rosswurm and Larabee’s (1999) model for change to EBP is grounded in change theory 

and was chosen to guide this project. This model provides a theory-driven framework for guiding 

EBP change. The model uses principles of research utilization and standardized language and has 

six phases (Rosswurm & Larrabee, 1999; Larrabee, 2004; Moran et al., 2017). These phases are 

(a) assessing the need for change in practice; (b) linking the problem with interventions and 

outcomes; (c) synthesizing the evidence; (d) designing a practice change; (e) implementing and 

evaluating the practice change; and (e) integrating and maintaining the practice change 

(Rosswurm & Larrabee, 1999; Moran et al., 2017).  
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Project Implementation 

Based on the findings in the literature review and personal observation and experience, an 

interprofessional collaborative practice model to improve diabetes care involving the established 

providers and the clinical pharmacist at the CHC was developed (see Appendix C for Diagram of 

P-CPCP Model). The P-CPCP model is designed to increase use of pharmacists already 

employed in the CHC, improve collaboration between family practice providers and the clinical 

pharmacist, increase referrals to the clinical pharmacist, and improve provider satisfaction with 

collaborative practice.  

Setting and Participants 

Mountain Park Health Center (MPHC) is a Joint Commission accredited healthcare 

organization that qualifies as a patient-centered medical home (PCMH). The organization 

consists of eight CHCs located in the Phoenix metropolitan area. The project was conducted at 

the Gateway clinic, located in the inner city of Phoenix. The patient population in this location is 

comprised primarily of individuals experiencing health disparities and includes minority 

populations, the uninsured, immigrants, and refugees. The clinic is separated into family 

practice, women’s health, and pediatrics departments and includes women, infant, and children’s 

(WIC) services. The project was conducted in the family practice department. The 

multidisciplinary healthcare team at the clinic includes a primary care physician or nurse 

practitioner, a clinical pharmacist, registered dietitians, and behavioral health consultants.  

In the family practice department at the Gateway clinic, there are seven primary care 

providers (PCPs). Four of these providers participated in the completion of the project (n =4). 

These were selected using a nonrandomized convenience sampling technique. Only those 

providers who see adult patients, are specialized in family practice, and are working full-time 
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hours in the family practice department at the clinic met inclusion criteria. Challenges were 

experienced with provider participation because of one part-time provider, a new provider still 

on orientation, and a provider taking extended paid time off during the time of the project. The 

nonrandomized convenience sampling technique was chosen above other sampling techniques 

because of the time restrictions associated with the project, the immediate availability of 

providers for participation, and the ease of location of the providers at the project site (Terry, 

2012). With the nonrandomized sampling technique, disadvantages exist such as researcher bias 

and limited generalizability to the total population of family practice providers. However, 

because the QI design of the project allows for less emphasis on bias and needs less control of 

confounding variables, it does not require a predetermined population because the process is 

continuously evolving and occurs over time (Health Resources and Services Administration 

[HRSA], n.d.) Furthermore, using research-based sampling strategies when measuring for an 

improvement project is likely to lead to unnecessary larger samples (HRSA, n.d; Terry, 2012; 

Perla, Provost, & Murray, 2013). 

Quality Improvement Design 

To achieve the goals of this project, a QI design was utilized. QI strategies are at the 

center of EBP and are integral to continued improvements in healthcare. QI is defined as 

“systematic and continuous actions that lead to measurable improvements in health care services 

and the health status of targeted patient groups” (HRSA, 2011, p1). In healthcare, QI is an 

interdisciplinary process that is patient, and data focused resulting in better patient care and 

system improvement (HRSA, 2011). The Institute of Healthcare Improvement (IHI) (2016) uses 

the model for improvement as a framework to facilitate continuous improvement and improve 

health outcomes. The fundamentals of the model for improvement can be used to test changes on 
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a smaller scale using the Plan-Do-Study-Act (PDSA) cycle (IHI, 2016). The PDSA cycle guides 

a test of change to determine if the change is an improvement. The process typically involves a 

team and works by planning, observing, and acting on what is learned. Testing is done on a small 

scale initially and then if needed refined through several PDSA cycles before implementation on 

a broader scale is initiated (IHI, 2016). The model for improvement and the PDSA cycle was 

used to guide this DNP project. 

SWOT Analysis 

Performing a strength, weaknesses, opportunities, and threats or SWOT analysis is an 

important task for any strategic project implementation (Boutros & Purdie, 2014). The SWOT 

analysis examines both internal and external opportunities and provides a thorough assessment of 

the situation before the implementation of the project (Moran et al, 2017). For the 

implementation of the P-CPCP model, strengths include cost-effectiveness because of the 

presence of a current multidisciplinary team including a clinical pharmacist; and a supportive 

culture, which includes support from the pharmacy department and ability to speak with 

stakeholders. The weaknesses include potential cultural and language barriers with patients, 

limits on time to educate providers on the new process of care, limited space and room 

availability in the clinic, and limited appointment times for providers. The opportunities include 

increased patient satisfaction with less episodic care, increased collaboration and communication 

between all disciplines, increased referral rates to the clinical pharmacist, and the freeing of 

provider time as the clinical pharmacist can perform patient and medication education. The 

threats identified in this project include provider resistance to the collaborative practice model, 

multiple change projects occurring simultaneously, increased wait times for patients, disruption 
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to current practice flow, and possible resistance from upper management (see Appendix D for 

SWOT analysis). 

Strategies implemented for overcoming potential challenges included establishing a 

positive open environment for communication regarding the project, presentation of evidence-

based literature on P-CPC, discussion of benefits of pharmacist intervention is diabetes care, and 

strong leadership for the project implementation. Facilitators of this project included key 

supportive stakeholders. These are the clinical pharmacist at the facility and the pharmacy 

management team, the organization senior leadership, and other members of the 

multidisciplinary team including the dietitian, behavioral health specialists, and the diabetes 

educator.  

Failure Mode and Effects Analysis 

To assess and prioritize the risk of potential failures in the P-CPCP model of care before 

implementation, a failure mode and effects analysis (FMEA) was also completed. The FMEA is 

a systematic method for proactively evaluating a new process to identify possible failures and 

their impact so that changes can be identified and made before implementation (IHI, 2017). The 

steps in the process include failure modes (What can go wrong?), failure causes, (Why did the 

failure happen?) and failure effects (What is the consequence of the failure?) (IHI, 2017). These 

modes are reviewed and given a score from 1-10 as to the likelihood of occurrence, detection, 

and severity. These numbers are then multiplied to produce a risk priority number (RPN). The 

RPN range is between 1-1000 and the failure mode with the highest RPN should be prioritized 

for improvement efforts. The failure modes with very low RPNs are not likely to affect the 

overall process (IHI, 2017). The failure mode that scored the highest in this project with an RPN 

of 180 was the risk of providers not entering referrals to the clinical pharmacist. Solutions for 
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this failure mode was to consider offering incentives to providers, the presence of the doctor of 

nursing practice (DNP) student in the clinic during rollout of the project, and weekly reminders 

to the providers to enter referrals to the clinical pharmacist for appropriate T2DM patients (see 

Appendix E for Failure, Mode, and Effects Analysis). 

Cost analysis 

The benefit of a QI design is that it is typically budget-neutral (Harris, Roussell, 

Dearman, & Thomas, 2016). The project at MPHC was budget-neutral for the clinic because 

student clinical practicum hours were used for both planning and implementation. No direct costs 

were anticipated because the project was implemented during regular office hours, and no staff 

members were asked to work overtime. Additionally, time spent educating providers was done 

during one of the regularly scheduled monthly provider meetings. Equipment already in the 

clinic was used, and no additional equipment or supplies were needed. Indirect costs of lighting, 

telephone, and computer use were already covered by the clinic.  

Ethical Issues 

In any DNP project, operating within an ethical framework is essential to successful 

project completion. Furthermore, qualities of trustworthiness, integrity, and conscientiousness 

will provide a guideline for ethical professionalism in any DNP project (Harris et al., 2016). The 

purpose of this QI project is not to answer a research question but rather to implement a QI pilot 

for the P-CPCP model to improve collaborative practice in diabetes care. In October 2016, 

because the project met all the guidelines for an evidence-based change in practice and did not 

meet the definition of human subjects research, the project approval statement of determination 

was submitted to the Northern Arizona University institutional review board (IRB) as a QI 

project. The project did not require IRB approval and permission was given to proceed (see 
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Appendix F for IRB Letter of Determination). Additionally, the medical director from MPHC 

provided a project permission letter (see Appendix G for Letter from MPHC), and a student 

project authorization and health insurance probability and accountability act (HIPAA) 

acknowledgment form were completed to ensure patient confidentiality and compliance with 

clinic project guidelines (see Appendix H for Compliance letter).  

Maintaining confidentiality is critical to effective translation of evidence into practice and 

this is importance in any DNP project (White & Dudley-Brown, 2012). A potential ethical issue 

that may have influenced this project includes data confidentiality. However, electronic medical 

record (EMR) access is protected by a username and password, and no other individual outside 

of the project committee had access to this protected health information. Additionally, in the data 

collection process, no identifying patient data was collected, and the survey was anonymous and 

did not contain protected health information (PIH). 

Project Plan and Timeline 

Following the SWOT and FEMA analyses and before the project implementation, the P-

CPCP model and evidenced-based practice change was developed. The P-CPCP model was 

designed based on the significant findings in the literature review demonstrating the benefit of P-

CPC in improving diabetes outcomes. The project plan and timeline were conducted in six 

phases based on the Rosswurm and Larabee’s (1999) model for change to EBP. The timeline was 

further defined by the four phases of the PDSA QI design. 

Planning. The planning phase of the project occurred from January to May 2016 

following observation of the underutilization of the clinical pharmacist in diabetes care by 

providers and the limited IPCP identified following causal chart reviews. A project committee 

was developed that included the clinical pharmacist, a provider did not participant in the project, 
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and another member of the multidisciplinary team. This committee was actively involved 

throughout all phases of the QI process. Additionally, frequent communication was conducted 

with the stakeholders at MPHC and with the Northern Arizona University (NAU) School of 

Nursing doctoral chair. The plan to develop and implement the P-CPCP model to improve 

diabetes care was set in motion during this phase. 

Doing. The doing phase overlapped with the planning phase of the project and was 

conducted from May to October 2016. This phase of the project involved obtaining the necessary 

approvals from MPHC and NAU, which were described above. Further, this phase included 

defining the project outcome indicators and metrics, the chart selection process, identification of 

resources, tool development, and determining baseline data collection methods, and the EBP 

change implementation. 

Outcome indicators and metrics. The expected outcomes following implementation of 

the P-CPCP model were defined as increased utilization of the clinical pharmacist in diabetes 

care and increased provider satisfaction with the collaborative process and the new model. To 

measure utilization of the clinical pharmacist in diabetes care, new referrals made in the EMR 

were measured both pre- and post-intervention. High referral rates will demonstrate the model 

was effective in increasing utilization of the clinical pharmacist. To measure provider 

satisfaction and usefulness of the P-CPCP model a brief survey was given to each provider 

following project completion. High survey scores will demonstrate the P-CPCP model was 

useful for collaborative practice and was effective in improving provider satisfaction with the 

collaborative process at MPHC.   

Chart selection process. To determine the number of patients eligible to be referred to a 

clinical pharmacist, patient charts were audited before and after implementation of the P-CPCP 
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model. Chart inclusion criteria were based on the ADA standards of medical care guidelines 

(2016), and the National Guideline Clearinghouse (2015) for the management of T2DM in 

adults. Charts met inclusion criteria for referral to the clinical pharmacist if they included a 

patient ≥18 years of age with a diagnosis of T2DM and had one or all of the following: (a) BP 

>130/80; (b) hemoglobin A1c >8; (c) LDL >130; or (d) polypharmacy. The literature does not 

provide a specific definition of polypharmacy but the majority of studies reported polypharmacy 

as the use of at least five or more medications (Aubert et al., 2016; Diggins 2014). Therefore, for 

the purpose of this project, polypharmacy was defined as the concurrent use of five or more 

long-term medications.  

Resources, tools, and baseline data collection methods. The tool used to measure 

clinical pharmacist referral rates and clinical pharmacist interventions as stated above was chart 

audits of the EMR. This method of data collection is frequently used in DNP projects because of 

the savings in terms of time and for the benefit of measuring trends over time (Terry, 2012). The 

chart audit plan was developed in collaboration with the project committee and chair. The 

decision to use this method was based on strong evidence found in the literature on the success 

and benefit of using chart audits as a data collection method in studies investigating various 

provider and clinical pharmacist collaborative practice models (Henry et al., 2013; Diggins, 

2014). Microsoft Office Excel software was used to create spreadsheets for an outcome-focused 

database to document findings from the pre- and post-intervention chart audits and pharmacist 

interventions performed at each visit. The value of the outcomes-focused evaluation is the ability 

to provide information regarding program performance using pre and post comparisons. 

Although this method does not provide information regarding outcomes if the model was not 

implemented, information regarding the model impact on preselected criteria is provided, which 
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is essential in a QI project (Holly, 2014). Additional tools used to facilitate efficiency and 

accuracy of the chart audits, included the development of a codebook to ensure the protection of 

participant and patient information. Variables documented included provider names and patient 

race. The participants were assigned an identification (ID) number, and a master list of 

participants with their study ID’s was created (Moran et al., 2017).  

 The tool chosen to measure perceptions of provider satisfaction with and usefulness of 

the P-CPCP model was a survey. The survey tool is preferred as surveying participant 

satisfaction, among other quality indicators, has been identified as a useful tool in QI projects 

(Al-Abri & Al-Balushi, 2014). To ensure the validity of the survey, a well-developed survey 

used in a previous study by Levin et al. (2005), to evaluate provider satisfaction of a new 

collaborative management program was used as a guideline. With the assistance of the project 

committee and chair, the survey was adapted for relevance to this DNP project. Face validly was 

obtained by a separate committee that consisted of a group of providers at MPHC who were not 

involved in this project.  

To capture the concept being assessed, a multiple-item survey is recommended (Sullivan 

& Artino, 2013; Warmbrod, 2014). Additionally, a Likert-type survey is more reliable when 

multiple-item scales are used versus a single-item scale (Warmbrod, 2014). Therefore, for 

reliability purpose, the survey consisted of seven questions, six questions with a Likert-type five-

item response and one ranking style question. The five-item scale was chosen because this type 

of rating scale can clearly differentiate between positive and negative responses (Terry, 2012). 

To decrease experimenter effect, and because the clinic is considered an electronic, paper-free 

environment with each provider having access to individual work email, the decision was made 

to administer the survey via a Survey Monkey email link. Although researcher bias is possible 
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with this data collection technique, it is widely used in DNP projects. Further, this method saves 

time because subjects do not have to be approached for participation (Terry, 2012). Although the 

electronic survey may limit generalization because not all CHC are electronic, the benefits of this 

type of survey include being cost effective and allowing for respondents to formulate their 

responses more freely (Terry, 2012).  

Evidence-based practice change implementation. To implement the proposed EBP 

change, the initial step involved provider education. A power point presentation (PPP) was 

prepared and given at a monthly provider meeting followed by a question and answer session. 

The PPP presented the literature-based evidence and recommended practice change, the purpose 

and goals of the project, the P-CPCP model, the anticipated outcomes, and the project change 

process and timeline. After this presentation, the providers performed their usual care. In 

addition to usual care and interventions, if the patient met the project inclusion criteria for 

referral to the clinical pharmacist, then the provider entered an electronic referral in the EMR. 

Next, if referred, the patient would meet with the clinical pharmacist. The potential clinical 

interventions were reviewed with the committee prior to commencement of the practice change 

and summarized into eight interventions. These were lifestyle modification and education, 

medication reconciliation and education (MRE), measurement of CVD risk, evaluation of 

comorbidities, review of treatment guideline adherence, communication with the provider, and 

evaluation of immunization status. Once the pharmacist received the referral and the provider 

visit was completed, the clinical pharmacist met with the patient. Following the visit, the clinical 

pharmacist verbally communicated with the provider regarding treatment recommendations and 

completed EMR documentation. The provider then chose whether to implement 

recommendations and send any additional medications to the pharmacy. Finally, a follow-up 
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visit was scheduled for the patient with both the provider and clinical pharmacist at an 

appropriate interval per recommended clinical guidelines. This cycle continued until target 

diabetes outcomes were achieved accoring to the ADA standards of medical care guidelines (See 

Appendix I, for EBP Change Protocol). 

Studying. The study phase occurred from October 2016 to April 2017, and involved 

provider education of the P-CPCP model and completing the retrospective chart reviews pre and 

post implementation of the model. Following the post-intervention chart reviews, providers 

completed the satisfaction survey. The next steps in this phase involved the data analysis, 

evaluation of processes and outcomes, and development of recommendations. 

Acting. The act phase of the QI process occurred from April 2017 to June 2017. This 

phase involved maintaining the change in practice at MPHC by communicating 

recommendations to stakeholders and integrating the P-CPCP model into the standards of 

practice for expansion to all eight MPHC clinics (see Appendix J, for Project Timeline). 

Evaluation and Data Analysis 

Data Collection 

The primary investigator was responsible for all data management and data collection. 

The data obtained from the EMR was protected by a username and password to ensure patient 

privacy and health information protection; however, the data was easily accessible by the 

primary investigator. The pre- and post-intervention retrospective chart audits were completed 

for a period of four weeks prior to the provider education of the P-CPCP model and for a four 

week period following implementation of the model. Data collected in both the pre- and post-

intervention chart audits included the following (a) gender, age, and race of the patients who 

meet referral criteria; (b) whether the patient was referred to the clinical pharmacist; and (c) 
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whether the clinical pharmacist met with the patient (see Appendix K, Table K1 for Provider 

Referral Chart Audit Form). Additionally, in the post-intervention chart audits the clinical 

pharmacist interventions were documented (see Appendix K, Table K2 for Clinical Pharmacist 

Intervention Audit Form). The link to the provider satisfaction survey was emailed to 

participants via Survey Monkey within two weeks after the post-intervention chart audits were 

complete. Questions on the survey included provider knowledge rating of the model, self-

perception of referral rates, determination of the benefit of the model, whether the providers 

would continue to use the model, and if they thought the model could be adapted for use with 

other chronic diseases (see Appendix L for Provider Satisfaction Survey).  

The use of retrospective chart audits and an electronic provider satisfaction survey was 

beneficial in this project because of data accessibility and the familiarity of providers to the 

electronic environment. However, several challenges were met through these data collection 

techniques. Challenges included missing information on charts because of incomplete 

documentation, no relevant charts from providers taking paid time off within the project time 

frame, and an inability to run electronic reports for chart audits due to multiple ICD10 codes for 

T2DM. The chart audit process was done manually causing researcher exhaustion and a time-

consuming process. Despite these challenges a large amount of data was successfully retrieved 

for evaluation and analysis of pharmacist referrals, pharmacist interventions, and demographic 

data.  

Evaluation and Analysis 

Findings from the pre- and post-intervention chart audits and the provider satisfaction 

survey are presented using descriptive statistics. To describe and summarize provider and patient 

demographic data, frequency tables were used. To evaluate whether the model was effective in 
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increasing the number of referrals entered by providers, and to evaluate the number of patients 

actually seen by the clinical pharmacist in both the pre and post groups, a cross tabulation 

analysis was used. A cross tabulation analysis allows for examination of the association between 

two or more categorical variables in terms of joint frequency and provided results for the total 

pre- and post-samples and for each provider to determine differences in proportions. Cross 

tabulation is a simple extension of frequency analysis and works best with categorical data (Kim 

& Mallory, 2014). To evaluate pharmacist interventions, frequency tables and percentages show 

the most frequently used pharmacist interventions. The survey results were measured at the 

ordinal level and analyzed using frequency tables and percentages. Results from the chart audits, 

the pharmacist intervention audit, and the survey are all depicted in clustered bar graphs. The 

analysis was completed using Microsoft Excel and the statistical package for the social sciences 

(SPSS) version 24.0.  

Outcomes and Results 

A total of 1935 charts were reviewed between September 19, 2016, and December 2, 

2016. Of these, 292 charts met criteria for referral to the clinical pharmacist and were included in 

the overall analysis. Mean (±SD) patient age was 55.7 (±13.783) years, the largest represented 

ethnicity was Hispanic with 160 (55%) individuals, and women made up 62% of the total (see 

Appendix M, Table M1 for Patient Demographics). The participants consisted of four family 

practice providers; these were two medical doctors, a doctor of osteopathic medicine, and a 

board-certified family nurse practitioner. Mean (±SD) provider age was years 37 (±2.160) years, 

50% of the participants were White, and women made up 75% of the total (see Appendix M, 

Table M2 for Provider Demographics). 
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Pre-intervention chart audits. During the pre-intervention phase, chart audits revealed 

that 150 patients met clinical pharmacist referral criteria. Of those, the providers referred 15 

(10%) patients to the clinical pharmacist (see Appendix N for Graphical Depiction of the 

Referrals). Further, 80% (12) of these referred patients were actually seen by the clinical 

pharmacist. The remaining 135 (90%) patients did not have a referral entered by the providers 

and were, therefore, were not seen.  

Post-intervention chart audits. During the post-implementation phase, chart audits 

revealed that 142 patients met clinical pharmacist referral criteria. Of those, the providers 

referred 44 (31%) patients to the clinical pharmacist (see Appendix N for Graphical Depiction of 

the Referrals). Further, 84% (37) of these referred patients were actually seen by the clinical 

pharmacist. Overall, post-intervention, 98 (69%) patients who met criteria were not referred and 

therefore, did not see the clinical pharmacist.  

 Provider satisfaction survey. The provider satisfaction survey was completed during the 

month following the post-implementation chart reviews. All participating providers completed 

the survey (N = 4). Of these respondents, 75% (n = 3) reported that their knowledge of the model 

was very good and 25% (n = 1) reported his or her knowledge as good. Half of the providers (n = 

2) believed he or she used the model to initiate a referral to the clinical pharmacist 75% of the 

time, and half (n = 2) believed he or she used the model 50% of the time to initiate a referral to 

the clinical pharmacist. Further, 50% (n = 2) thought the model was very beneficial in providing 

care to adult patients with T2DM, while 50% (n = 2) thought the model was beneficial. Of the 

pharmacist interventions, medication reconciliation and education (MRE) was perceived as the 

most beneficial pharmacist interventions followed by lifestyle education and review of treatment 

guidelines and adherence. 75% (n = 3) thought the model allowed for more time to 
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comprehensively manage other non-diabetic needs of adult patients with T2DM, while 25% (n = 

1) were neutral on this point. 75% (n = 3) of providers reported that they were very likely going 

to continue to use the model, while 25% (n = 1) were likely to continue using the model. After 

using the model, 75% (n = 3), were very likely to use an IPCP model of care when caring for 

patients with other chronic diseases, while 25% (n = 1) would likely use an IPCP model for 

patients with other chronic diseases (see Appendix O for Provider Satisfaction Survey Results).  

Pharmacist interventions. The most frequently used pharmacist intervention was MRE, 

which was used in 100% of clinical pharmacist appointments. Review of treatment guidelines 

and adherence was the second most utilized pharmacist intervention and was used in 85% of 

pharmacist appointments. Finally, communication with the provider was used in 77% of 

pharmacist appointments (see Appendix P for Graphical Depiction of Clinical Pharmacist 

Interventions). 

Discussion and Recommendations 

The results of this project suggest that implementation of the P-CPCP model increases 

collaboration with clinical pharmacist in diabetes care, and improves provider satisfaction with 

the collaborative process. The pre-intervention chart audits demonstrated that clinical pharmacist 

referral rates were low among providers justifying the need for a QI project. Despite these low 

referral rates, the clinical pharmacist was able to see 80% of all patients referred, indicating that 

the barrier to this collaboration was with the limited referrals and not the ability of the 

pharmacist to see the patients. Post-intervention, there was an increase in referrals of 210% when 

compared to pre-intervention results. Additionally, there was a 5% increase of patients seen by 

the clinical pharmacist compared to pre-intervention, which indicates that the clinical pharmacist 

saw the majority of patients if the provider entered the referral, which maybe a result of provider 
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education of the P-CPCP model. Referral rates varied between providers pre and post-

intervention, however, there was an improvement in referral rates overall post-intervention. The 

reason for the variation in provider referral rates is unclear but may have been affected by 

provider paid time off or unpredicted provider absences during the chart audit period.   

Results of the provider satisfaction survey suggested that providers were sufficiently 

educated on the P-CPCP model and that they found the model was beneficial for improving 

collaborative practice for patients with T2DM. Additionally, survey responses indicated that 

providers would continue to use the model for diabetes management and for other chronic 

diseases if initiated system-wide, which attests to the sustainability of the P-CPCP model. 

Although provider perception of the use of the model was higher than the actual use, most 

providers believed the model allowed for more time to manage non-diabetic needs of the 

patients. This is an important finding to consider for the success of this collaborative model 

because providers identified time management along with others as a barrier to the model in the 

casual interviews before the P-CPCP model implementation. Similar barriers to those identified 

in the project included lack of knowledge and appreciation of the roles of other health 

professionals regarding training, education and licensure, lack of outcomes research on 

collaboration, and lack of trust in the collaborative process were also identified as barriers to 

successful IPCP implementation in previous studies (Hellquist et al., 2012; Morgan et al., 2014; 

WHO 2013).  

In the survey, the providers selected MRE as the most perceived beneficial pharmacist 

intervention, which correlates with the most frequently performed pharmacist intervention. This 

finding demonstrates the value of pharmacist provided MRE for the provider and the model 

overall. Results of the clinical pharmacist intervention chart audit showed that face-to-face 
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communication between the provider and clinical pharmacist occurred 77% of the time, whereas 

electronic communication via EMR documentation was used for 100% of pharmacy 

appointments, indicating the invaluable nature of the EMR for the P-CPCP model. In a previous 

study by Diggins (2014), pharmacist paper consult notes were overlooked by providers, which 

presented a barrier that was avoided in this project because of the EMR.  

Strengths and Limitations 

 For the past several years the focus in healthcare has been on quality, collaboration, and 

evidence-based practice (WHO, 2013). One of the innovative efforts to improve quality and 

reorganize healthcare systems includes IPCP models (Jacobs et al., 2012; WHO 2013). The use 

of P-CPC in the provision of care for T2DM patients has been found to improve patient 

outcomes (ADA, 2016; Chisholm-Burns et al., 2010; Diggins 2014; Henry et al., 2014; Ip et al, 

2013; Jacobs et al., 2012; Simpson et al., 2014). However, there is minimal evidence on the best 

method to implement a collaborative practice model in a CHC effectively. Therefore, this project 

adds to the current body of knowledge by providing direction for implementation of the P-CPCP 

model in a CHC setting. Strengths of this project include increased knowledge among providers 

for the P-CPCP model, increasing collaborative practice, and increased referral rates to the 

clinical pharmacist. Additionally, a multidisciplinary team approach was used, which ultimately 

improved provider satisfaction with the collaborative process at the CHC.  

Several limitations were identified, along with key lessons learned, throughout this 

process. The validity and strength of the findings in this project are limited due to its 

retrospective design. Further, this project had a small sample size, and convenience sampling 

was used, which limited the generalizability of the findings. Additionally, it was discovered that 

medical providers might not discuss every health condition at every visit, therefore limiting the 
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number of patients that met referral criteria. For example, a patient may present to the clinic to 

discuss an issue not related to their chronic condition of T2DM. Thus the provider may not refer. 

Third, the overall number of patients not referred both pre- and post-intervention remained 

relatively high. Before commencement of the project, the clinical pharmacist saw several of 

these patients; therefore, it is unclear whether these previous appointments with the pharmacist 

negatively impacted the provider’s decision to make an additional referral. Finally, although the 

clinical pharmacist saw the majority of patients referred, several referred patients did not show to 

their appointments during the post-intervention phase, therefore invalidating the purpose of the 

referral, again the reasons for this are unclear.  

Recommendations 

Based on the strengths and limitations of this DNP project several recommendations are 

suggested for sustainability. These changes will be refined based on what was learned from the 

first PDSA cycle. Recommended modifications for the second round of testing include a larger 

sample size that would add additional strength and confirm the findings of the first PDSA cycle. 

A more stringent inclusion criteria to better identify patients; this criterion would include an 

ICD10 assessment code for T2DM at that visit, rather than a history or previous diagnosis of 

T2DM. Finally, auditing of the previously seen patients and the patients who no-showed to their 

appointments; this would improve control of these confounding variables, an important factor to 

consider in the overall results. Additional recommendations for sustainability of this practice 

change and to address the barriers to clinical pharmacist referrals include: (a) ongoing provider 

education through a yearly interprofessional collaborative practice competency for all current 

and new employees; (b) ongoing monitoring of provider referral rates and provider awareness of 
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results in comparison to providers within the organization as a whole; and (c) dissemination of 

results throughout the organization to demonstrate the positive results of P-CPC model.  

Implications  

The impacts of the project on individual patient care, organizational policy, advanced 

practice nursing, and population health are varied. Through implementation of the P-CPCP 

model, individual patient outcomes may be improved and the incorporation of this practice 

change at MPHC clinics may become standard practice. Additionally, DNP projects such as this 

QI practice change demonstrates nurses working to the full extent of their licensure and scope 

(IOM, 2010). Nurse-led QI projects can have impacts across populations. Implications include 

improving the quality of diabetes care with the P-CPCP model, development of policy that 

reflects evidence-based practice methods on interprofessional collaboration, and improved safety 

in diabetes management by incorporating a clinical pharmacist into the healthcare team. 

Impact of the P-CPC model and patient care. The P-CPCP model allows for 

streamlining of primary care services for patients with T2DM and avoids multiple, costly, 

fragmented patient appointments (Chisholm-Burns et al., 2010; Henry et al., 2013). Moreover, 

minority and uninsured patients with T2DM face major challenges, such as access to specialized 

medical care and prescription drugs (Henry et al., 2013). The model offers these patients the 

ability to obtain care by a provider and a clinical pharmacist at no additional cost. Additionally, 

the increased referral rates achieved following implementation of the P-CPCP model allows for 

more patients to be seen by the clinical pharmacist thereby increasing the patient’s ability to 

reach diabetes target outcome goals, manage medication, and play an active role in their own 

healthcare (Collins et al., 2011; Ip et al., 2013; Simpson et al., 2011). 
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Importance for advanced practice nursing. Interprofessional collaboration for 

improving patient and population health outcomes is the sixth core competency for advanced 

nursing practice and embodies the essence of the P-CPCP model (American Association of 

Colleges of Nursing [AACN], 2006). Advanced practice nurses have preparation in methods of 

effective team leadership and play a central role in establishing interprofessional teams for QI 

(AACN, 2006). The P-CPCP model for the management of diabetes requires that the delivery of 

primary care be reorganized to more effectively provide support to patients so that patients with 

diabetes receive the high-quality care that is deserved (McDonald, Javasuria & Harris, 2012; Van 

der Wees et al., 2014).  

Impact on advanced nursing practice. As healthcare continues to become more 

sophisticated and increased specialized knowledge is needed, the impact on advanced nursing 

practice is significant (AACN, 2006). The IOM (2011) recommended that opportunities for 

nurses to lead and diffuse collaborative improvement efforts be expanded and nurses should have 

the opportunity to lead and manage collaborative efforts with other professionals within the 

healthcare team (IOM, 2011). These efforts include diffusing successful practices and 

redesigning practice environments and health systems (IOM, 2011). The basis of this 

recommendation is found in the development and implementation of the P-CPCP model. 

Because advanced nursing practice has a foundation in clinical prevention and population health, 

advanced practice nurses are well prepared to lead in the implementation of the P-CPCP model 

for diabetes management (AACN, 2006; Zaccagnini & White, 2014). 

Impact of the P-CPCP model and healthcare. In the US, the healthcare system is 

challenging due to its complexity, and as the incidence of diabetes continues to climb available 

resources will in turn decrease (Hellquist et al., 2012). Health policy makers now recognize a 
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strong, flexible, and collaborative health workforce is necessary to confront these highly 

complex health challenges (WHO, 2010). With the current shortage of 4.3 million health 

professionals, innovations such as the P-CPCP model will help manage today’s strain on 

healthcare systems (WHO, 2010). The WHO (2010) conducted an international environmental 

scan of interprofessional activities on a global level. They found that benefits of IPCP models 

improved workplace practices and productivity, improved patient outcomes, improved patient 

safety, and created better access to healthcare (WHO, 2010). Additionally, the IOM (2001) 

reviewed the quality of the healthcare system in the US and identified that consistent, high-

quality medical care is not provided to all. As a result, a mandate for improved care involving 

highly collaborative teams was released (IOM, 2001). As the number of individuals with chronic 

disease such as diabetes continues to rise rapidly in the US and around the world, patients will 

benefit from improvements in collaborative practice as shown through the implementation of the 

P-CPCP model (IOM, 2013).  

Dissemination and Sustainability 

The DNP-prepared advanced practice nurse is ideally prepared to lead, design, 

implement, disseminate, and sustain QI projects (AACN, 2006). Therefore, for sustainability of 

this practice change, a clinic policy that reflects the P-CPCP model of care and collaborative 

practice in diabetes care will be adopted. Additionally, the P-CPCP model will be implemented 

throughout all clinics within the MPHC organization, which aligns with the PCMH model 

already in place within the organization. During the implementation of policy and strategy 

development, the DNP-prepared nurse is an active partner in the transformation of health and 

will take a leadership role in the education and implementation of the policy for the P-CPCP 

model for diabetes management (IOM, 2011).  
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Conclusion 

Collaborative practice is about creation and synergy and in the current global climate 

healthcare professionals need to embrace this collaborative health care delivery approach to 

achieve the best patient outcomes (WHO, 2013). Although IPCP models are recommended by 

national organizations to be a central component of diabetes management, they are far from 

integral to everyday primary care for diabetic individuals (Hellquist et al., 2012; Morgan et al., 

2014). The review of literature presented evidence for utilization of P-CPC to improve target 

outcomes in diabetes and overall quality of diabetes management and demonstrated that 

collaboration between a provider and a clinical pharmacist improves target diabetic outcomes. 

Following the identification of a gap in care at MPHC, the P-CPCP model for T2DM 

patients was implemented using a QI design. The findings showed an increase in utilization of 

the clinical pharmacist in diabetes care and improved provider satisfaction with the collaborative 

process. The impacts on practice, policy, and the organization for this project included improving 

the quality diabetes care with improved utilization of P-CPC, standardization of diabetes care at 

the CHC, adoption of policy that reflects evidence-based methods on the P-CPCP model, and 

better utilization of professionals who are already in the organization. Although the results of this 

project may not be generalizable outside of MPHC, they nonetheless provide valuable 

information to help implement and sustain innovative practice strategies for cost-effective care. 

Additionally, this DNP project adds to the current knowledge of the benefits of P-CPC and has 

provided new insight into the implementation of a collaborative practice model and the role of 

the clinical pharmacist as an essential valued member of the collaborative team when managing 

patients with T2DM.  
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Appendix A 

Evaluation Table 

Author 

and Title 

Conceptual 

Framework 

Design/Method Sample/Settin

g 

Major 

Variables 

Studied 

Measureme

nt of Major 

Variables 

Data 

Analysis 

Study 

Findings 

Level & Quality of Evidence, Strengths, 

Weaknesses, and Conclusion 

1) 

Santschi, 

V., 
Chiolero, 

A., 

Colosimo, 
A. L., Platt, 

R. W., 

Taffe, P., 
Burnier, M., 

Burnand, 

B., & 
Paradis, G. 

(2014) 
 

Improving 

Blood 
Pressure 

Control 

Through 
Pharmacist 

Intervention

s: A Meta-
Analysis of 

Randomized 

Controlled 
Trials 

 

NR 

 

Change 
theory  

principles 

implied 
 

 

 

Systematic review and meta-

analysis of RCTs 

 
Data was updated and 

combined from two previous 

systematic reviews of RCTs 
assessing the effect of 

pharmacist interventions on 

BP and to identify potential 
determinants of 

heterogeneity.  

 
RCT assessing the effect of 

Ph Int on BP among 
outpatients with or without 

DM were identified from 

MELDINE, EMBASE, 
CINAHL, and CENTRAL 

databases. Weighted mean 

differences in BP were 
estimated using random effect 

models 

 

Criteria for Inclusion: 

1) 1st systematic review: 

RCTs on Pts with any 
modifiable CVD RF 

2) 2nd systematic review: 

RTCs only on Pts with DM 
3) Both systematic reviews: 

RCTs evaluating the effect of 

Ph Ints delivered by a Ph 
alone or in combination with 

other HCP among adult Ops 

with any modifiable CVD 
RFs (HTN, Dl, DM, S, O) 

compared to usual care group 

N= 39 RCTs 

n= 14,224 

A= 48-77 
G= M/F 

R= NR 

Ed= NR 
Co= USA/ 

Canada (N= 

25) 
European 

countries 

(N=4) 
Asia/South 

America/Austr
alia (N=10) 

 

TOD= DMT2 
And DMT1 

 

Settings: 

Op clinics 

Community 

pharmacies 
GPs 

 

IV1: 

Pharmacist 

Int: 
Medication Ed 

and 

counseling 
Behavior 

modification 

Support. 
Col with 

provider. 

Face to face 
interview with 

patient. 
Health and 

lifestyle Ed. 

Distribution of 
verbal and 

written 

information. 
Tel calls to Pt. 

Assessment 

and 
adjustment of 

Me based on 

algorithm. 
Instructions 

on home BP 

monitoring. 
HTN staging 

 

IV2: UCG 
 

DV: Change 

in BP from 
baseline 

 

 

Systolic BP 

measurement

s 
Diastolic BP 

measurement

s 

Effects were 

calculated as 

weighted 
mean 

differences 

in BP 
between Int 

group and 

UCG.  
 

Prediction 

intervals (PI) 
were 

computed to 
better 

express 

uncertainties 
in the effect 

estimates 

 
Between 

studies 

heterogeneit
y was 

quantified 

using the I2 
statistic 

 

Statistical 
significance 

of between 

subgroup 
differences 

was 

evaluated by 
meta-

regression 

analysis 

1) Ph Ints 

showed 

greater 
reduction 

in systolic 

BP (-7.6 
mm Hg, 

95% CI: -

9.0 to -
6.3; I2 = 

67%) 

 
2) Ph Int 

showed 
greater 

reduction 

in 
diastolic 

BP (-3.9 

mm Hg, 
95% CI: -

5.1 to -

2.8; I2 = 
83%) 

 

3) The 
effect was 

larger if 

Ints were 
led by Phs 

and done 

at least 
monthly 

Level of Evidence: Level I 

USPSTF grading schema: Grade A 

Quality of evidence: Excellent 
 

Strengths: Study evaluated both clinical Ph Int and 

community Ph Int 
All studies show improved BP. 

Team-based HTN care has been recently 

recommended by the USPSTF as an effective 
strategy to improve BP. 

Consistency of the effect on BP was restricted to 

high-quality studies. 
 

Weaknesses: Ph Ints were complex with multiple 
components making it difficult to identify which 

Int was most potent to control BP. 

Unable to identify which intervention is the most 
efficient. 

Asymmetry in funnel plots were seen for systolic 

and diastolic BP, this may reflect a publication 
bias. 

Quality of studies was mostly moderate to average. 

No search was conducted for unpublished studies 
and because small studies showing no or weaken 

effect of Ph Int may not have been published 

creates a possible publication bias. Statistical tests 
with meta-regression in meta-analyses are known 

to have low power to show statistically significant 

differences between subgroups.  
 

Conclusions: Ph col with patient or with HCP 

improves BP management 
Although Ph Ints had differential effects on BP, 

heterogeneity could not be identified. Further 

research is needed to determine the most efficient, 
cost effective, and least time consuming 

interventions. 
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Author 

and Title 

Conceptual 

Framework 

Design/Method Sample/Setting Major Variables 

Studied 

Measurement 

of Major 

Variables 

Data Analysis Study Findings Level & Quality of Evidence, 

Strengths, Weaknesses and 

Conclusion 

2) 

Simpson, 

S. H., 
Majumdar

, S. R., 

Tsuyuki, 
R. T., 

Lewanczu

k, R. Z., 
Spooner, 

R., & 

Johnson, 
J. A. 

(2011) 

 
Effect of 

adding 

pharmacis
ts to 

primary 
care teams 

on blood 

pressure 
control in 

patients 

with type 
2 diabetes. 

A 

randomize
d control 

trial 

NR 

 

Change 
theory and 

Donabedian 

principles 
implied 

 

RCT 

 

Objective is to 
evaluate the effect of 

adding ph to primary 

care teams on the 
management of HTN 

and other 

cardiovascular risk 
factors in pts with 

DMT2 

 
RCT was conducted 

with blinded 

ascertainment of 
outcomes. Ph 

performed 

medication 
assessments and 

limited history and 
physical 

examinations and 

provided guideline-
concordant 

recommendations to 

optimize medication 
management. 

Follow-up contact 

was completed as 
necessary. Control 

patients received 

usual care 

N= 260  

A, mean= 59 

years 
G= M/F 

R= NR 

Ed= NR 
Co= Canada 

 

TOD= DMT2 
 

Settings: 

Primary care 
clinic 

IV1: Ph Int  

IV2: UCG 

 
DV1: Change in 

BP 

DV2: Change in 
BP medications 

DV3: Change in 

10-year risk of 
CVD 

BP 

measurements 

 
HTN 

medication 

changes 
 

Change in 10-

year risk of 
CVD using the 

UKPDSRE 

 
 

 

PAW Statistic 

version 18.0 was 

used for all 
analyses 

 

The sample size 
was estimated 

using a two sided 

α of 0.05 and 
80% power 

 

X2 statistics were 
used to test for 

between-group 

differences in the 
primary 

outcome.   

 
Association 

between 
treatment group 

and achievement 

of the primary 
outcome was 

also examined 

using a logistic 
regression model 

to calculate an 

OR and 95% CI. 
  

Logistic 

regression model 
 

 

1) 37% of the Int pts and 

23% of the control pts 

achieved the primary 
outcome (ratio odds 1.9 

[CI 1.1-3.3]; P = 0.02). 

 
2) Among 153 pts with 

inadequately controlled 

HTN at baseline, Int pts 
(n = 82) were 

significantly more likely 

than control pts (n = 71) 
to achieve the primary 

outcome (41 [50%] vs. 20 

[28%]; 2.6 [1.3-5.0]; P = 
0.007) and recommended 

BP pressure targets (44 

[54%] vs. 21 [30%]; 2.8 
[1.4-5.4]; P = 0.003).  

 
3) The 10-year risk of 

cardiovascular disease, 

based on changes to the 
UKPDSRE UK 

Prospective Diabetes 

Study Risk Engine, were 
predicted to decrease by 

3% fr Int pts and 1% for 

control pts.  
 

4) Changes in glycemic 

control and lipid 
parameters all favored the 

Int, other than BP control, 

none achieved statistical 
significance; however, 

this was not the focus of 

this study. 

Level of Evidence: Level II 

USPSTF grading schema: Grade 

B 
Quality of evidence: Good 

 

Strengths: The study 
demonstrates statistically 

significant results that with the 

addition of Ph to a PCT, BP is 
lowered. Study was randomized 

and included a control arm. 

Results are applicable to a larger 
range of pts with DMT2 and are 

therefore generalizable and can be 

extended to non-diabetic pts with 
inadequately controlled BP.  

 

Weaknesses: Relatively short-
term changes in surrogate 

measures rather than longer-term 
clinical end pints such as MI, 

CVA, or death. However, this 

limitation may be ameliorated by 
the significant changes in the 

UKPDS score. Possible co-Int 

because both Int and control pts 
were drawn from the same PCT. 

Contamination would only carry 

bias to the null because without Ph 
Int as it is unlikely that the PCT 

would pay greater attention than 

usual to BP control in those with 
diabetes. 

 

Conclusions: Significantly more 
pts with DMT2 achieved better 

BP control when Ph were added to 

primary care teams, which 
suggests that Ph can make 

important contributions to the 

primary care of these patients. 
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Author 

and Title 
Conceptual 

Framework 
Design/Method Sample/Setting Major Variables 

Studied 
Measurement of 

Major Variables 
Data Analysis Study Findings Level & Quality of Evidence, 

Strengths, Weaknesses, and 

Conclusion 
3) 

Santschi, 

Y., 
Chiolero, 

A., Paradis, 

G., 
Colosimo, 

A. L., & 

Burnand, B. 
(2012) 

 

Pharmacist 
Intervention 

to Improve 

Cardiovasc
ular 

Disease 

Risk 
Factors in 

Diabetes. A 
Systematic 

Review and 

Meta-
Analysis of 

Randomized 

Controlled 
Trials 

 

NR 

 

Change 
theory 

principles 

implied 

Systematic review 

and meta-analysis 

of RCTs 
PRISMA statement 

was followed. 

In Col with a 
research medical 

librarian, electronic 

databases include: 
Medline via 

PubMed (1950-

March 2012), 
EMBASE (1980-

March 2010), 

CINHAL (1937-
March 2012), and 

the Cochrane 

Central register of 
Controlled Trials 

(up to March 2012) 
were searched for 

RCTs 

Ph Int were 
classified and a 

meta-analysis of 

mean changes of 
BP, TC, LDL, 

HDL, and BMI was 

performed using 
random-effects 

models 

Criteria for 

Inclusion: 

1) RCT designs 

2) Evaluated effect 
of Ph care delivered 

by a community, 

hospital, or clinical 
Ph 

3) Adult outpatients 

with DM and with 
any modifiable 

major CVD risk 

factors (HTN, Dys, 
S, or O) 

4) Compared with a 

UCG 

N= 15 RCTs 

n= 9111 

A= 49-70 
G=M/F 

R= NR 

Ed= NR 
Co= USA (7), 

Canada (2), 

Asia (4), 
Europe (1), 

Australia (1) 

 
TOD= DMT2 

and DMT1 

 

Settings: 

OP clinic 

Community 
Pharmacy 

 

IV1: Ph-directed 

care (Ph initiated 

and managed 
care) 

IV2: Pharmacist 

Col care (Ph 
collaborated in 

interventions 

conducted by 
MDP HCT) 

IV3: Ph 

Interventions: 
Medication 

management, 

educational 
interventions, 

feedback to 

physicians, 
measurement of 

CVD risk factors, 
and patient-

reminder systems 

IV4: UCG 

 

DV1: change in 

systolic and 
diastolic BP 

DV2: change in 

TC 
DV3: Change in 

LDL 

DV4: Change in 
HDL 

DV5: BMI 

Systolic BP 

measurements 

 
Diastolic BP 

measurements 

 
TC 

measurements 

 
LDL 

measurements 

 
HDL 

Measurements 

 
BMI 

measurements 

Data was 

analyzed 

using STATA 
11.0 software 

 

X2 and I2 
statistics were 

used to assess 

statistically 
heterogeneity 

across studies 

 
Post hoc 

subgroup 

analyses were 
conducted t 

the type of Ph 

care, the 
number of 

interventions, 
and the care 

setting 

 
 

Compared with UCG, 

Ph care was associated 

with significant 
reductions for: 

 

1) Systolic BP (12 
studies with 1,894 Pts; -

6.2 mmHg [95% CI -7.8 

to -6.4])  
 

2) Diastolic BP (9 

studies with 1,496 
patients; -4.5 mmHg [-

6.2 to -2.8])  

 
3) TC (8 studies with 

1,280 Pts; -15.2 mg/dL 

[-24.7 to -5.7]) 
 

4) LDL (9 studies with 
8,084 patients; -11.7 

mg/dL [-15.8 to -7.6]) 

 
5) BMI (5 studies with 

751 Pts; -0.9 Kg/m2 [-

1.7 to -0.1]) 
 

6) Ph care was not 

associated with a 
significant changed in 

HDL 96 studies with 

826 Pts; 0.2mg/dL [-1.9 
to 2.4]) 

 

Level of Evidence: Level I 

USPSTF grading schema: Grade B 

Quality of evidence: Good 
 

Strengths: Comprehensive review of 

literature, the assessment of the 
impact of Ph interventions on all 

major CVD risk factors, and the 

inclusion of different type of Ph 
interventions. Sensitivity analysis 

restricted to relatively large studies 

as well as the analyses restricted to 
good quality studies, however, only 

15 studies met inclusion criteria. 

Most studies were conducted in the 
US and Canada, reflecting an 

advanced role f the Ph in these 

healthcare systems. 
 

Weaknesses: Variation in Ph 
interventions between studies, 

preventing the definite identification 

of the most beneficial Int. Absence 
of direct evidence of the effect of Ph 

Int on CVD events or death among 

Pts with DM. Absence in many 
studies of a detailed description of 

the intervention provided to the 

control group. Could not explain the 
observed heterogeneity between 

studies for some outcomes. Possible 

publication bias. 
 

Conclusions: This meta-analysis 

supports Ph Int – alone or in col with 
other HCP to improve major CVD 

risk factors among outpatients with 

DM. More research is needed to 
determine which Int is most 

effective, implementable, and less 

time consuming in various HCS.  



EVIDENCE-BASED PRACTICE CHANGE    

 

 

45 

Author 

and Title 
Conceptual 

Framework 
Design/Method Sample/Setting Major Variables 

Studied 
Measurement of 

Major Variables 
Data Analysis Study Findings Level & Quality of Evidence, 

Strengths, Weaknesses, and 

Conclusion 
4) 

Jacobs, M., 

Sherry, P. 
S., Taylor, 

L. M., 

Amato, M., 
Tataronis, 

G. R., & 

Cushing, G. 
(2012, 

September/

October) 
 

Pharmacist 

Assisted 
Medication 

Program 

Enhancing 
the 

Regulation 
of Diabetes 

(PAMPERE

D) Study 
 

NR 

 
Change 
theory and 

Donabedian, 

principles 
implied 

 

 

Prospective, 

Randomized 

clinical practice 
study examining the 

impact on care of 

pts with DMT2 by 
Ph working with 

physicians and 

other providers 
during a 1-year 

period. 

 
Purpose of the study 

was to demonstrate 

that Physician-Ph 
collaboration could 

improve glucose, 

BP, and Chol for pts 
with DMT2.    

 
Patients were 

randomized to 

either an 
intervention group 

or control group 

using computerized 
sequence of ones 

and zeros. Pts 

receiving Int were 
required to attend a 

minimum of three 

clinic visits with a 
Ph at baseline, 6 

months, and 12 

months. Control pts 
received usual care 

directed by their 

physician. 
 

 

N= 164 

A, mean ±SD= 

62.7 ±10.8 in 
Int group, 63.0 

±11.2 in control 

group 
G= 68% M in 

Int group, 55% 

M in control 
group 

R/E= 82% W 

in Int group, 
72% in control 

group 

Ed= NR 
FH of PHD= 

29% in Int 

group, 17% in 
control group 

Co= US 

 

TOD: DMT2 

 

CD : 

HTN=  69% in 

Int group, 59% 
in control group 

CHD= 35% in 

Int group, 33% 
in control group 

Dys= 83% in 

Int group, 77% 
in control group 

 

Setting: 

Ambulatory 

general internal 

medicine 
setting 

IV1: Ph clinic 

visit 

IV2: UCG 

 

DV1: change in 

A1c 
DV2: change in 

BP 

DV3: Change in 
LDL Chol 

 

A1c 

measurements 

 
BP 

measurements 

 
LDL Chol 

Measurements 

 

 

All analyses 

were 

conducted 
with NCSS 

2007 (version 

7.1.12) 
 

Descriptive 

statistics 
consisted of 

frequencies, 

percentages, 
or means 

(±SD) were 

generated 
from patient 

data collected 

in two groups 
 

Unpaired TT 
and Fisher’s 

exact tests 

were used to 
determine 

statistical 

differences in 
baseline 

measures and 

study 
variables at 0, 

6, and 12 

months 
 

Baseline characteristics 

were similar in both 

groups.  
 

1) After one year, 

significant 
improvements occurred 

for A1c and LDL in the 

Int group compared to 
control group (A1c, 

7.7% vs. 8.4%; LDL, 

93.7 mg/dL vs. 105.1 
mg/dL; P < 0.05) 

 

2) Systolic BP improved 
for all study patients 

without a difference 

between the two groups 
 

3) Diastolic BP 
improved significantly 

in the Int group 

compared with the 
control group (73.4 

mmHg vs. 77.6 mmHg, 

P <0.05) 
 

4) Significantly more 

intervention Pts were 
screened for 

retinopathy, neuropathy, 

and microalbuminuria 
than control Pts 

(P<0.05) 

Level of Evidence: Level II 

USPSTF grading schema: Grade B 

Quality of evidence: Good 
 

Strengths: The study suggests that 

pts who allow a Ph to work with 
them and their PCP to manage their 

DM are more likely to achieve 

therapeutic goals. All outcomes were 
improved from the int. Ph promotion 

of adherence to practice guidelines 

and screening resulted in pts 
receiving optimal pharmacotherapy 

with agents such as antiplatelet 

medications, ACEIs, and Statin 
therapy. Increased pathology 

screening, neuropathy screening, 

urine screening for 
microalbuminuria, and nutritional 

counseling. Strong sampling method 
used for randomization. 

 

Weaknesses: The costs of offering 
the pharmacist-run disease 

management service and 

administrative costs were not 
assessed to determine if the program 

was cost effective overall. Patients in 

this study were recruited by 
telephone after identification of lab 

results. Patients who agreed to 

participate in the study were likely 
more motivated to adhere to a 

diabetes treatment program 

suggesting a potential 
methodological bias.  

 

Conclusions: For all indices’ 
measured, this study demonstrated 

that Col DMM with a clinical Ph 

could improve overall care. 
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Author 

and 

Title 

Conceptual 

Framework 
Design/Method Sample/

Setting 
Major Variables 

Studied 
Measurement 

of Major 

Variables 

Data Analysis Study 

Findings 
Level & Quality of Evidence, Strengths, 

Weaknesses, and Conclusion 

5) 

Chishol

m-Burns, 
M. A., 

Lee, J. 

K., 
Spivey, 

C. A., 

Slack, 
M., 

Herrier, 

R. N., 
Hall-

Lipsy,… 

Wunz, T. 
(2010) 

 

 US 
pharmac

ists’ 
effect as 

team 

members 
on 

patient 

care 

NR 

 

HBM 
principles 

implied 

 
 

Systematic review and 

meta-analysis of RCTs 

 
Objective was to conduct 

a comprehensive 

systematic review with 
focused meta-analyses to 

examine the effects of 

Ph-provided direct pt-
care on therapeutic, 

safety, and humanistic 

outcomes. 
 

Databases used were: 

NLM PubMed; 
Ovid/MEDLINE; 

ABI/INFORM; Health 

business Full text Elite; 
Academic Search 

Complete; International 
Pharmaceutical 

Abstracts; PsycINFO; 

Cochrane Database, 
National Guideline 

Clearinghouse; Database 

of Abstracts of Reviews 
of Effects; 

ClinicalTrials.gov; 

LexisNexis Academic 
Universe; and Google 

scholar.  

 
Selected studies included 

those reporting Ph 

provided care, 
comparison groups, and 

pt-related outcomes.  

 
Data was extracted by 

multidisciplinary review 

teams 
 

A pilot-tested study 

inclusion screening tool 
was used for the 

assessment 

N= 298 

RCTs 

A= 26 
studies 

included 

pediatric 
pts (Less 

than 18 

years). 
218 

studies 

included 
adults 

aged 18-

65 years. 
164 

studies 

included 
adults 

older 
than 65 

years.  

G= M/F 
R= AA, 

H, W, 

other 
Ed= NR 

Co= US 

TOD= 
DMT2 

And 

DMT1 
 

Settings

: 

Inpatient

/instituti

onal, 
outpatie

nt/ambul

atory 
care/reta

il/comm

unity, 
ER/UC, 

home 

 

IV1: Pharmacist 

Int/services 

IV2: study 
characteristics 

IV3: patient 

characteristics 
IV4: study 

outcomes 

IV5: UCG 
 

DV1: change in 

therapeutic 
outcomes (A1c, 

Chol, BP, 

hospitalization/rea
dmission, LOS, 

ER visit, 

INR/PT/PTT, 
mortality, 

BMI/weight, 
blood glucose, 

appropriate 

medication 
use/dose, lab 

monitoring, 

aspirin use, 
primary care/UC 

visit, asthma 

measures, EE) 
DV2: change in 

and safety 

outcomes (adverse 
drug event, 

adverse drug 

reactions, 
medication errors, 

and other safety 

outcomes) 
DV3: change in 

humanistic 

outcomes (patient 
adherence, 

knowledge, 

satisfaction, and 
quality of life) 

 

A1c 

measurement 

 
BP 

measurement 

 
LDL, Chol 

measurement 

 
Rate of 

adverse drug 

events 
 

Rates of 

medication 
adherence, 

patient 

knowledge, 
and quality of 

life 
 

 

 

Data was analyzed using 

SPSS statistical software 

version 17.0 
 

Meta-analyses were 

conducted for select 
outcomes for which there 

were at least 4 studies 

reporting on the same 
outcome 

 

Forest plots were 
constricted using a 

random effects model 

that weighted studies 
based on sample size  

 

Kendall’s tau statistic 
was calculated and the 

jaded scale was used to 
assess for publication 

bias 

 
To determine whether 

bias affected the findings, 

bias scores and effect 
sizes for each meta-

analysis were correlated, 

and a t test was 
conducted to determine if 

each correlation was 

significant 
 

OR or SD was calculated 

as the effect size for each 
meta-analyses 

 

Z-statistic was used to 
test for significance 

 

Q-statistic was used to 
measure for heterogeneity 

 

The priori alpha level for 
finding a significant 

effect was 0.05 

 

1) Favorable 

results were 

found in 
therapeutic 

and safety 

outcomes. 
Meta-

analysis 

conducted fr 
A1c, LDL 

Chol, BP, 

and adverse 
drug events 

were 

significant 
(P < 0.05), 

favoring Ph 

direct pat 
care over 

comparable 
services. 

 

2) Results 
for 

humanistic 

outcomes 
were 

favorable 

with 
viability. 

 

3) 
Medication 

adherence, pt 

knowledge, 
and quality 

of life-

general 
health meta-

analyses 

were 
significant 

(P <0.05), 

favoring Ph 
direct patient 

care. 

 

Level of Evidence: Level I 

USPSTF grading schema: Grade B 

Quality of evidence: Good 
 

Strengths: A High number of good 

quality RCT studies were analyzed. This 
study spans decades of literature and, at 

the time of publication, was the most 

inclusive systematic review to date 
examining the effect of pharmacist-

provided direct patient care. Findings 

provide compelling evidence concerning 
Ph favorable effects on direct pt care and 

supports Ph as key members of the 

healthcare team. In particular, this study 
supports Ph-provided care in the areas of 

therapeutic outcomes (A1c, BP, and Chol). 

 
Weaknesses: Potential publication bias, 

even though 298 studies are representative 
of the extent and scope of ph Int in 

published studies, the review may not be 

representative of Ph Int in unpublished 
studies. The majority of the studies did not 

report power and sample size analyses, and 

therefore, studies with no effect results 
may not have been powered sufficiently to 

detect statistically significant differences. 

Heterogeneity was found in the A1c, LDL 
Chol, BP, medication adherence, and pt 

knowledge meta-analysis and may be 

attributed to factors such as differences in 
potency of various Int or the incomplete 

adoptions of Int in the studies. However, in 

each meta-analysis, assessment of single 
study effect revealed that the removal of 

any one study did not nullify the statistical 

significance of the P value. 
 

Conclusions: Ph-provided direct pt care 

has favorable effects across various pt 
outcomes, HCS, and disease states. 

Incorporating PH as HCT members in 

direct pt care is a viable solution to help 
US healthcare.  
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Author 

and Title 
Conceptual 

Framework 
Design/Method Sample/Setti

ng 
Major Variables 

Studied 
Measurement of 

Major Variables 
Data Analysis Study Findings Level & Quality of Evidence, Strengths, 

Weaknesses, and Conclusion 
6) 

Ip, E. J., 

Shah, B. 

M., Yu, J., 
Lynda, J. 

C., Nguyen, 

T., & Bhatt, 
D. C. 

(2013, 

May) 
 

Enhancing 

Diabetes 
Care by 

Adding a 

Pharmacist 
to the 

Primary 

Care Team 
 

NR 
 

Donabedian 

principles 
applied 

Quasi 
experimental  

 

Dual-site 
retrospective 

study design 

 
 

Selected health 

outcomes were 
retrospectively 

analyzed in 

selected patients 
with DM whose 

care was 

managed by a 
team of providers 

including a Ph 

and a matched 
sample of 

patients managed 
by a PCP only. 

N= 147 
Mean A= Int 

group: 55.5 

± 11.2. 
UCG: 57.2 ± 

11.7  

G= M/F 
R= W, H, 

AA, As, NA 

Ed= NR 
Co= US 

 

TOD= 
DMT2 

 

Inclusion 

Criteria Int 

group: Type 

2 DM with a 
HbA1c of 

≥7% and 
under the Ph 

care for at 

least two 
months 

 

Settings: 

Primary care 

teams at 

Mountain 
View 

Medical 

Center and 
KP Santa 

Clara 

Medical 
Center 

IV1: Pharmacist 
Int 

IV2: UCG 

 

DV1: change in 

A1c 

DV2: change in 
BP 

DV3: change in 

LDL Chol 
DV4: Rates of 

attainment of A1c, 

BP, and LDL 
goals 

DV5: Changes 

from baseline in 
predicted 10 –year 

risks of CHD and 

stroke as estimated 
by the UKPDS 

risk engine 

A1c measurements 
 

BP measurements 

 
LDL Chol 

Measurements 

 
UKPDS risk engine 

Independent 
TT 

 

Chi-square 
test 

 

Regression 
model 

During the 12 
month study 

period: 

 
1) The mean A1c 

value decreased 

from 9.5% to 6.9% 
in the Int group 

and from 9.3% to 

8.4% in the 
control group 

(p<0.001) 

 
2) Patients in the 

Int group were 

significantly more 
likely to attain 

goals for A1c and 

BP reduction, and 
three times more 

likely to attain all 
three goals 

 

3) The estimated 
10-year risk of 

CHD was 

decreased from 
16.4% to 9.3% in 

the Int group vs. a 

reduction from 
17.4% to 14.8% in 

the UCG 

(P<0.001) 

Level of Evidence: Level IV 
USPSTF grading schema: Grade B 

Quality of evidence: Good 

Strengths: The addition of a Ph to a care 
team resulted in improved attainment of 

short-term clinical goals (A1c, BP, and 

Chol) and resulted in a reduction in 
estimated long-term cardiovascular risk. 

The two-site design was intended to 

eliminate the potential for “learning 
effects” that can occur in single-site 

studies, in this case the possibility that 

physicians might learn from the Ph’s 
recommendations and then apply them to 

the care prior to the Ph intervention, which 

might also introduce bias. Pts in the 
enhanced care group had a longer h/o DM. 

Although this might represent a bias in 

favor of the control group, the enhanced 
care group still exhibited better overall 

clinical outcomes. 
Weaknesses: No randomization. The 

study was a retrospective cohort analysis 

involving only 147 patients in both study 
groups at different facilities. The study did 

not control for the difference in the mean 

number of diabetes-related clinic visits 
between groups. The pts in the enhanced 

care group averaged more visits than those 

in the control group; this may have 
presented a bias towards the enhanced. A 

prospective study but with larger 

randomized groups, multiple medical 
facilities, and more than one Ph is needed 

to confirm the apparent benefits observed 

in this study.  
Conclusion: The addition of a pharmacist 

to an HMO primary care team improved 

short-term surrogate markers as well as 
long-term cardiovascular risk in adult 

patients with type 2 DM. 
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Author and 

Title 
Conceptual 

Framework 
Design/Method Sample/Setting Major Variables 

Studied 
Measurement of 

Major Variables 
Data Analysis Study Findings Level & Quality of Evidence, 

Strengths, Weaknesses, and 

Conclusion 
7) 

Pape, G. A., 

Hunt, J. S., 
Butler, K. L., 

Siemienczuk, 

J., LeBlanc, 
B. H., 

Gillanders, 

W., 
Rozenfeld, 

Y., & Bonin, 

K. (2011) 
 

Team-Based 

Care 
Approach to 

Cholesterol 

Management 
in Diabetes 

Mellitus 
 

NR 

 

Change 
theory and 

Donabedian 

principles 
applied 

2-year 

prospective, 

cluster RCT.  
 

The intervention 

included remote 
physician-

pharmacist team-

based care focused 
on management of 

chol levels. All 

clinicians had 
access to the 

health information 

technology tool 
CareManager, 

which provided 

automated DM-
related-POC 

prompts.  A 
remotely located 

Pham reviewed 

charts of patients 
with elevated chol 

and made 

evidence-based 
recommendations. 

The proposed 

treatment plan was 
electronically sent 

to the provider for 

review and the 
provider could 

choose to 

implement the 
treatment plan or 

ignore. If plan was 

approved, Ph 
would contact pt 

via telephone 

N= 6963 

A mean= Int 

arm 53 years, 
Control arm 55 

years 

G= M/F 
R= NR 

Ed= NR 

Co= US 
TOD= NR 

 

Setting: 

Community 

primary care 

setting 

IV1: Remote Ph 

Int 

IV2: Control 
Arm 

 

DV1: change in 
LDL Chol 

DV2: Patient 

satisfaction 

Secondary DVs: 

DV3: change in 

A1c 
DV4: change in 

BP 

 

LDL Chol 

Measurements 

 
Patient 

satisfaction 

 

Secondary 

variables: 

A1c 
Measurements 

 

BP 
measurements 

 

 

Descriptive 

statistics, 

proportions, 
means (SDs), 

and ranges 

were used to 
examine 

demographic 

characteristics 
of physicians 

and their 

patients with 
DM 

 

Rao-Scott X2 
 

Design 

adjusted 
version of the 

Pearson X2 
test 

 

The SAS 
SURVEYFRE

Q procedure 

 
ADA 

NCFQAPRP

MPSS 
 

 

1) Pts in the Int arm 

were more likely to 

achieve their target LDL 
Chol levels compared 

with the control arm 

(78% vs. 50%; 
P<0.003) 

 

2) The mean LDL Chol 
level was 12mg/dL 

lower in the intervention 

arm compared with the 
control arm (P<0.001) 

 

3) The rate of LDL Chol 
testing was significantly 

higher in the Int arm 

compared with the 
control arm 

 
4) Pts in the Int arm 

were 15% more likely to 

receive a RX for chol 
medication (P=0.008) 

 

5) No significant 
difference was noted in 

Pt satisfaction between 

study arms (P=0.15 
 

6) Improvements were 

noted in A1c and BP 
levels. However, these 

improvements were not 

the focus of the study 
and were not significant 

findings 

Level of Evidence: Level II 

USPSTF grading schema: Grade B 

Quality of evidence: Good 
 

Strengths: This RCT demonstrated 

the positive incremental impact of 
physician-Ph team-based care n 

LDL-C management in Pts with DM 

in a community primary care setting. 
Use of the prospective, randomized 

design in this trial adds scientific 

rigor to related observational 
research. The active nature of the 

control arm bolsters confidence that 

the model of physician-Ph team-
based care represents an effective QI 

strategy. The study is of particular 

interest because it was conducted in 
an environment with a fully 

implemented robust electronic 
disease management system and 

even with this state of the art system 

that provided patient-specific color-
coded prompts signaling elevated 

chol and electronic individualized, 

evidenced-based treatment 
recommendations, the control arm, 

which included the added electronic 

input from the ph still showed 
statistically significant improvements 

in chol levels. 

 
Weaknesses: No significant 

improvement with A1c and BP; 

however, this is assumed to be 
because the Ph Ints were focused on 

strategies to lower LDL chol and not 

glycemic levels or BP. 

 

Conclusion: Remotely located 

physician-Ph team-based care 
resulted in significantly improved 

LDL Chol levels and goal attainment 

among DM patients. 
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Author 

and Title 
Conceptual 

Framework 
Design/Method Sample/Setting Major Variables 

Studied 
Measurement 

of Major 

Variables 

Data Analysis Study Findings Level & Quality of Evidence, 

Strengths, Weaknesses, and 

Conclusion 
8) 

Henry, T. 

M., Smith, 
S., & 

Hicho, M. 

(2013) 
 

Treat to 

goal: 
Impact of 

clinical 

pharmacist 
referral 

service 

primarily in 
diabetes 

managemen

t. 

NR 

 

Change 
theory 

principles 

applied 

Retrospective study 

 

Retrospective chart 
review was 

conducted to 

perform a pre-post 
analysis on all 

patients referred to 

pharmacists within 
an adult medical 

clinic. All charts 

were reviewed to 
assess pharmacist 

impact on 

adherence to 
standards of care 

including A1c, 

lipids, and BP, 
vaccination status, 

usage of aspirin, 
ACEIs or ARBs, 

and statins 

N= 93 

Mean A= 50 

±13.5 years  
G= NR 

R= NR 

Ed=NR 
Co=  US 

 

TOD= DMT2: 
79, DMT1: 3 

 

Setting: 

An adult 

medical clinic 

IV1: Ph Int 

 

DV1: change in 
A1c 

DV2: change in 

BP 
DV3: change in 

lipid 

DV4: Adherence 
to standards of 

care 

DV5: vaccination 
status 

DV6: medication 

adherence 
 

A1c 

measurements 

 
Systolic BP 

measurements 

 
Diastolic BP 

measurements 

 
Mean LDL 

 

Rate of 
vaccination 

against 

pneumonia and 
influenza 

 

Rate of 
improvement in 

medication 
adherence 

 

 

Data were 

collected and 

analyzed 
independently 

 

Descriptive 
statistics were 

analyzed in a 

pre-post 
analysis using 

a 2-sided 

paired Student 
t test 

 

Dichotomous 
data were 

compared 

using the chi-
square test 

 
An a priori 

significance 

level of .05 
was used for 

all statistical 

tests 
 

1) A1c significantly 

decreased from 9.12% 

at baseline to 8.13% (P 
< .001) 

 

2) Systolic BP 
significantly decreased 

from 142.6 to 133.5 

mmHg (P < .001) 
 

3) LDL significantly 

decreased from143.6 to 
103.2 mg/dL (P < .001) 

in patients who were not 

at baseline 
 

4) In the overall group, 

rates of influenza and 
pneumococcal 

vaccination improved 
significantly, as did 

annual FI and EE 

 
 

Level of Evidence: Level IV 

USPSTF grading schema: Grade B 

Quality of evidence: Good 
 

Strengths: All target DM outcomes 

were improved. The study further 
demonstrates how ph’s can improve 

disease management in DM. Shows 

that ph’s have extensive medication 
knowledge for managing disease, 

with provider-pharmacist 

communication, they can positively 
impact overall care. 

 

Weaknesses: Limited by its 
retrospective analysis and not 

controlling for confounding factors, 

such as patients often seeing multiple 
HCPs. The study was also limited by 

the high percentage of indigent pts 
and the associated difficulties 

obtaining medications. Although 

national standards were used in the 
study, pt-centered care that focuses 

on the needs of each patient is 

emphasized in more recent 
guidelines. Short-term disease-

oriented outcomes were measured 

rather than pt-oriented outcomes.  
 

Conclusion: Ph’s were effective in 

improving surrogate outcomes for 
patients with diabetes and in 

assisting providers to address all 

standards of care.  
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Author 

and Title 
Conceptual 

Framework 
Design/Method Sample/Setting Major Variables 

Studied 
Measurement of 

Major Variables 
Data Analysis Study Findings Level & Quality of Evidence, Strengths, 

Weaknesses, and Conclusion 

 
9) 

Diggins, K. 

(2014) 
 

Family 

Nurse 
Practitioner

/Pharmacist 

Collaborati
ve 

Medication 

Counseling 
in Patients 

with 

Diabetes 
 

NR  

 

Donabedian 
and 

Rosswurm  

and Larabee’s 
principles 

applied 

Case study 

 

FNP-driven 
project 

implemented a 

collaborative 
practice between 

FNPs and ph’s 

over a 6-month 
period. The 

medication 

regimens of DM 
pts were reviewed 

with a Ph, and 

suggested changes 
to the regimen 

were implemented 

by the FNP. 
Follow-up A1cs 

were reviewed 6 

months after 
implementation 

 

 

N= 46 

Mean A= 49.86 

± 10.80 
G= M/F 

R= W, B, H 

Ed= NR 
Co= NR 

TOD= NR 

 

Setting: 

Free outpatient 

clinic 

IV1: 
collaboration 

between FNPs 
and Pha for 

pharmaceutical 

counseling 

 

DV1: change in 

A1c 
 

A1c 

Measurements 

 
 

 

Paired TT 

 

AoV 
 

 

1) The mean 

change in A1c 

of -1.04 was 
found to be 

highly 

significant (P < 
0.001) 

 

Level of Evidence: Level IV 

USPSTF grading schema: Grade B 

Quality of evidence: Good 
 

Strengths: Data clearly shows that changes 

in A1c are positive when collaborating with a 
Ph. Outcomes of this study substantiate the 

existing evidence that a collaborative model 

of pharmaceutical counseling in PCSs is 
correlated with improved outcomes for Pts 

with DM. Demonstrates the role of the FNP 

to work collaboratively with Ph’s in the 
outpatient setting is essential to provide 

individualized medication management. 

 
Weaknesses: This study methodology did 

not control for other variables (e.g. Different 

costs of medications, severity of disease, and 
presence of other comorbid conditions) that 

might have had some influence on the 

outcomes. Small sample size. 
 

Conclusion: Interprofessional 

pharmaceutical counseling in the PCS is 
linked to improvements in medication 

adherence. 
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Author 

and Title 

Conceptual 

Framework 
Design/Method Sample/Setting Major Variables 

Studied 
Measurement of 

Major Variables 
Data Analysis Study Findings Level & Quality of Evidence, 

Strengths, Weaknesses, and 

Conclusion 

10) 

Collins, C., 

Limone, B., 
Scholle, J., 

& Coleman, 

C. (2011) 
 

Effect of 

pharmacist 

intervention 

on glycemic 

control in 
diabetes 

NR 

 

Change 
theory and 

Donabedian 

principles 
applied 

Meta-analysis 

 

A systematic search 
of Medline and 

CENTRAL was 

conducted from the 
earliest possible 

date through June 

2010.  

 

Criteria for 

Inclusion: 

1) RCTs evaluating 

the effect of Ph Int 

in pts with DM and 
reports endpoint 

data on A1c  
 

2) English language 

 
 

N= 14 RCTs 

n= 2073 

A= 51-71 
G= M/F 

R= NR 

Ed= NR 
Co= US, 

Australia, 

Thailand, Spain 

 

TOD= DMT2 

and DMT1 
 

Settings: 

Op clinic 
Hospital 

Community 
pharmacy 

 

 

IV1: Ph Int 

IV2: UCG 

 

DV1: change in 

A1c 

DV2: change in 
FBG 

 

 

A1c 

measurements 

 
FBG 

measurements 

 
 

Subgroup and 

sensitivity 

analyses to 
assess whether 

the baseline 

A1c, length of 
intervention, 

country, or 

publish year 

had any effect 

on the results 

 
Statistical 

heterogeneity 

was assessed 
using the I2 

statistic 
 

Visual 

inspection of 
funnel plots 

and Egger’s 

weighted 
regression 

statistic were 

used to 
identify any 

publication 

bias 
 

Statistics were 

performed 
using 

StatsDirect, 

version 2.7.2 

1) Ph’s Int significantly 

lowered A1c (n= 14 

trials, WMD -0.76%, 
95%CI, -1.06 to -0.47)  

 

2) Ph’s Int significantly 
lowered FBG (n= 14 

trials, WMD -29.32 

mg/dL, 95%CI -39.54 to 

-19.10) 

 

3) A moderate to high 
degree of statistical 

heterogeneity was 

observed in these 
analyses (I2 ≥44.1% for 

both) 
 

4) Egger’s p-value and 

visual inspection of the 
funnel plot suggested a 

low likelihood of 

publication bias 
 

5) I2 values suggested 

the presence of a 
moderate to high degree 

of statistical 

heterogeneity between 
studies 

 

Level of Evidence: Level I 

USPSTF grading schema: Grade B 

Quality of evidence: Good 
 

Strengths: Demonstrated a 

significant lower of A1c and FBG 
with Ph Int. The reduction in A1c 

associated with pharmacist 

intervention is greater than that 

commonly observed with non-

pharmacological diabetes education. 

This finding is not surprising since 
pharmacist interventions evaluated in 

this meta-analysis included not only 

non-pharmacological diabetes 
education, but also pharmacological 

interventions including medication 
counseling, adherence improvement 

strategies, avoidance of drug 

interactions, and medication 
adjustment. RCTs only were 

evaluated. Concern for bias was 

mitigated with the use of Egger’s 
weighted regression.  

 

Weaknesses: A moderate to high 
degree of statistical heterogeneity 

was observed in treatment effect 

between included trails evaluating 
A1c endpoint. However, on visual 

inspection of the funnel plot it 

appears that studies differed mainly 
in magnitude and not direction of 

effect. May also be a result of 

different Ph Ints and how they were 
conducted, and the result of different 

settings. 

 
Conclusions: Findings demonstrate 

statistically and clinically significant 

associations between Ph Int and 
improvement in glycemic control. 

 

  



EVIDENCE-BASED PRACTICE CHANGE    

 

 

52 

Evaluation Key 
 

A= Age; AA= African American; ACEI= Angiotensin Converting Enzyme Inhibitor; ACIC= Assessment of Chronic Illness Care; ADA= American Diabetes Association; AoV= Analysis of Variance; 
ARB= Angiotensin receptor blocker; As= Asian; AtiV 5.2= Atlas ti Version 5.2;  B= Black; BMI= Body Mass Index; BP= Blood Pressure; CDM= Clinical Decision Making; CHD= Coronary Heart 

Disease; Chol= Cholesterol; CI= Confidence Interval; CVD= Cardiovascular Disease; Co= Countries; CO= Clinical Outcomes; CI= Confidence Interval; CIS= Computer Information Systems; Col= 

Collaboration; CVA= Cerebrovascular Accident; DM= Diabetes Mellitus; DMM= Diabetes Mellitus Management; DV= Dependent variable; Dys= Dyslipidemia; E= ethnicity; EBC= Evidenced-Based 
Care; EE= Eye Exam; Ed= Education; ER= Emergency Room; Ev= Evidence; F= Female; FBG= Fasting Blood Glucose; FH= Family History; FLR= Forward Linear Regression; FT= f Test; FI= 

Foot Inspections; G= Gender; GEE= Generalized Estimating Equations; GLR= General Linear Regression; GLMM= Generalized Linear Mixed Model; GP= General Practitioner; GST= General 

Systems Theory; H= Hispanic; HCP= Healthcare Provider; HCS= Healthcare Settings; HCT= Healthcare Team; HBM= Health Belief Model; HDL= High-density Lipoprotein; HTN= Hypertension; 
Int= Intervention; IV= Independent Variable; JAMA= Journal of American Medicine Association; LDL= Low-density Lipoprotein; LOS= Length of Stay; LR= Logic Regression; M= Male; MDT= 

Multidisciplinary Team; McNT= McNemar test; Me= Medication; MI= Myocardial Infarction; MMoC= multilevel model of change; MoC= Model of Care; NA= Native American; 

NCFQAPRPMPSS= National Committee for Quality Assurance Provider Recognition Program Modified Patient Satisfaction Survey; NR= Not Reported; O= Obesity; OL= Organized Leadership; 
Op= Outpatient; OR= Odds Ratio; PRISMA= Preferred Reporting Item for Systematic Reviews and Meta-Analysis; PtT= Paired t Test; PCS= Primary Care Setting; Ph= Pharmacist; PHD= Premature 

Heart Disease; Phen= Phenomenology; Pt= Patient; QI= Quality Improvement; R= Race; RCT= Random Control Trial; RF= Risk Factors; S= Smoking; SBL= Skill-Based Learning; SMB= Self-

Management Behavior; TC= Total Cholesterol; TOD= Type of Diabetes; UA = Univariate Analysis; UC= Urgent care; UCG= Usual Care Group; UKPDS= United Kingdom Prospective Diabetes 
Study; UKPDSRE= we US= United States; W= White; WMD= Weighted Mean Difference; WSRT= Wilcoxon Signed Rank Test; Wt= weight. 
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Appendix B 

Evidence Synthesis Tables 

Table B1: Characteristics of Studies 

Definitions 

 
Primary Author and Publication Year 

Studies Santschi et 

al., (2014) 

Chisholm-

Burns et al., 

(2010) 

Henry et 

al., (2013) 

Santschi et 

al., (2012) 

Jacobs et 

al., (2012) 

Simpson et 

al., (2011) 

Ip et al., 

(2013) 

 

Pape et al., 

(2011) 

 

Diggins, K. 

(2014) 

 

Collins et al., 

(2011) 

Study Design SR Systematic 
review and 

meta-analysis 

of RCTs 
 

Retrospecti
ve study 

SR RCT RCT Retrospective 
study 

RCT Case study SR 

Number N= 39 

RCTs 

n= 14,224 
 

 

298 93 N= 15 RCTs 

n= 9111 

 

N= 164 

 

 

260 N= 270 

 

 

N= 6963 N= 46 

 

 

N= 14 RCTs 

n= 2073 

Gender MF M/F NR M/F 68% M in Int 
group, 55% 

M in control 

group 

 

M/F M/F M/F M/F M/F 

Race 

 

NR AA, H, W, 

other 

 

NR NR 82% W in Int 

group, 72% 

in control 
group 

 

NR W, H, AA, As, 

NA 

NR W, B, H NR 

Age 

 

48-77 26 studies 
included 

pediatric pts 

(Less than 18 
years). 218 

studies 

included 
adults aged 

18-65 years. 

164 studies 
included 

adults older 

than 65 years. 

50 ± 13.5 
years 

 

49-70 62.7 ±10.8 in 
Int group, 

63.0 ±11.2 in 

control group 

Mean: 59 
years 

Int group: 55.5 
± 11.2. UCG: 

57.2 ± 11.7 

 

Int arm 53 
years, Control 

arm 55 years 

 

49.86 ± 
10.80 

 

51-71 
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Evaluation Key 
 

AA= African American; As= Asian; B= Black; BMI= Body Mass Index; BP= Blood Pressure; CVD= Cardiovascular Disease; EE= Eye Exam; F= Female; FBG= Fasting Blood Glucose; FI= Foot 

Inspections; GP= General Practitioner; H= Hispanic; Int= Intervention; M= Male; NA= Native American; Op= Outpatient; Pt= Patient; RCT= Random Control Trial; SR= Systematic Review; TOD= 

Type of Diabetes; UCG= Usual Care Group; W= White 
 

 

TOD 

 

DMT1 and 

DMT2 

 DMT2 

And DMT1 
 

DMT2: 79 

pts DMT1: 
3 pts 

 

DMT1 and 

DMT2 

DMT2 DMT2 

 

DMT2 NR NR DMT1 and 

DMT2 

Country USA/ 

Canada 
(N= 25) 

European 

countries 
(N=4) 

Asia/South/

America/A
ustralia 

(N=10) 

 

US US 

 

USA (7), 

Canada (2), 
Asia (4), 

Europe (1), 

Australia (1) 
 

US Canada US US NR US, Australia, 

Thailand, Spain 
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Table B2: Settings 

Primary Author and Publication Year 

 

Studies Santschi et 

al., (2014) 

Chisholm-

Burns et al., 

(2010) 

Henry et al., 

(2013) 

Santschi et 

al., (2012) 

Jacobs et 

al., (2012) 

Simpson et 

al., (2011) 

Ip et al., 

(2013) 

 

Pape et al., 

(2011) 

 

Diggins, K. 

(2014) 

 

Collins et al., 

(2011) 

Settings 

OP clinic X X  X     X X 

Community 

Clinic 

       X   

Private 

Primary Care 

Practice 

     X X X   

Ambulatory 

Internal 

Medicine 

Clinic 

 X   X      

Hospital  X     X   X 

Community 

Pharmacy 

X X  X      X 

GP Office X          

Adult 

Medical 

Clinic 

  X        

ER/UC  X         

 

 

Evaluation Key 
 

AA= African American; As= Asian; B= Black; BMI= Body Mass Index; BP= Blood Pressure; CVD= Cardiovascular Disease; EE= Eye Exam; F= Female; FBG= Fasting Blood Glucose; FI= Foot 

Inspections; GP= General Practitioner; H= Hispanic; Int= Intervention; M= Male; NA= Native American; Op= Outpatient; Pt= Patient; RCT= Random Control Trial; SR= Systematic Review; TOD= 
Type of Diabetes; UCG= Usual Care Group; W= White 
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Table B3: Improved Target Diabetes Outcomes  

 
Primary Author and Publication Year 

 

Studies Santschi et 

al., (2014) 

 

Chisholm-

Burns et al., 

(2010) 

Henry et al., 

(2013) 

Santschi et 

al., (2012) 

Jacobs et 

al., (2012) 

Simpson et 

al., (2011) 

Ip et al., 

(2013) 

 

Pape et al.,  

(2011) 

 

Diggins, K. 

(2014) 

 

Collins et al., 

(2011) 

Improved Target Diabetes Outcomes 

A1c 

 

 X X X X X X X X X 

BP 

 

X X X X X X X X   

Cholesterol 

 

 X X X X X X X   

Improved 

FBS 

 

         X 

EE 

 

  X  X      

FI 

 

  X        

Weight/BMI 

 

   X       

 

Evaluation Key 
 

AA= African American; As= Asian; B= Black; BMI= Body Mass Index; BP= Blood Pressure; CVD= Cardiovascular Disease; EE= Eye Exam; F= Female; FBG= Fasting Blood Glucose; FI= Foot 

Inspections; GP= General Practitioner; H= Hispanic; Int= Intervention; M= Male; NA= Native American; Op= Outpatient; Pt= Patient; RCT= Random Control Trial; SR= Systematic Review; TOD= 
Type of Diabetes; UCG= Usual Care Group; W= White 
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Table B4: Pharmacist Interventions 

 
Primary Author and Publication Year 

 

Studies Santschi 

et al., 

(2014) 

Chisholm-

Burns et al., 

(2010) 

Henry et 

al., (2013) 
Santschi et 

al., (2012) 
Jacobs et 

al., (2012) 
Simpson et 

al., (2011) 
Ip et al., 

(2013) 

 

Pape et al., 

(2011) 

 

Diggins, K. 

(2014) 

 

Collins et al., 

(2011) 

Pharmacist Interventions 

Patient 

Education 

X X X X X X X X X X 

Communicatio

n with 

Provider 

X  X X X X X X X X 

Medication 

Management 

X X X X X X X X X X 

Risk Staging of 

BP 

X  X   X X X   

Patient 

Reminder 

System 

X   X    X  X 

Provider 

Education 

X          

Measurement 

of CVD Risk 

Factors 

   X  X  X   

Perform 

Targeted 

Physical 

Assessment 

 X X  X X X    

Ordering/Moni

toring Labs 

 X X  X  X X  X 

Evaluation of 

Comorbidities 

 X     X X  X 

Immunization  X X    X    

Specialty 

Referrals 

      X    

Quality of Life 

Assessment 

 X         

Smoking 

Cessation 

  X        

 

 

Evaluation Key 
 

AA= African American; As= Asian; B= Black; BMI= Body Mass Index; BP= Blood Pressure; CVD= Cardiovascular Disease; EE= Eye Exam; F= Female; FBG= Fasting Blood Glucose; FI= Foot 

Inspections; GP= General Practitioner; H= Hispanic; Int= Intervention; M= Male; NA= Native American; Op= Outpatient; Pt= Patient; RCT= Random Control Trial; SR= Systematic Review; TOD= 

Type of Diabetes; UCG= Usual Care Group; W= White
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Appendix C 

Provider-Clinical Pharmacist Collaborative Practice (P-CPCP) Model of Care 

 

 

 

 

 

 

 

 

 

 

 

 

Collaborative 
Practice

Provider

Clinical 
Pharmacist

Patient
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Appendix D 

Strengths, Weaknesses, Opportunities, and Threats Analysis 

Strengths Weaknesses 

Cost-effective 

Presence of a current multidisciplinary team 

Presence of a current clinical pharmacist 

Supportive culture 

Support from pharmacy department 

Ability to easily speak with stakeholders 

Possible cultural barriers with patients 

Available time to educate providers on the new 

process of care 

Limited space and room availability in clinic 

Limited appointment times for providers 

Opportunities Threats 

Increased patient satisfaction with less episodic 

care 

Increase provider satisfaction with the 

collaborative practice model 

Opportunity to increase collaboration and 

communication between all disciplines 

Emancipation of provider time 

Standardization of diabetes care at the clinic 

Improved quality of diabetes care 

Increased rate of referrals to the clinical 

pharmacist 

Assists in meeting preventative care goals  

Provider resistance to the collaborative practice 

model 

Multiple change projects occurring 

simultaneously 

Increased wait times for patients 

Disruption to current practice flow 

Possible resistance from upper management 
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Appendix E 

Failure Mode and Effects Analysis 

Steps in 

the 

Process 

Failure 

Mode 

Failure 

Causes 

Failure Effects 

L
ik

el
ih

o
o

d
 o

f 

O
cc

u
rr

e
n

ce
  

L
ik

el
ih

o
o

d
 o

f 

D
et

ec
ti

o
n

 

S
ev

er
it

y
 

R
is

k
 P

ri
o

ri
ty

 

N
u

m
b

er
 

Actions to Reduce 

Occurrence of 

Failure 

    (1-10) (1-10) (1-10) (RPN)  

1 Providers 

not willing 

or unable 

to 

participate 

Providers not 

understanding 

the 

importance of 

collaborative 

practice 

Reduction in the 

number of participants 

in the project 

 

3 1 9 27 Discuss importance 

of participation 

during education 

session 

 

 

  Providers 

taking 

unexpected 

time off 

Skewed results because 

of a reduced number of 

referrals being entered 

 

    Look at schedule 

prior to 

implementation to 

determine if any 

providers have 

scheduled time off 

 

2 Providers 

not 

entering 

referrals to 

the clinical 

pharmacist  

Providers 

forgetting 

during a busy 

day 

Reduced rates of 

referrals 

6 3 10 180 Consider incentives 

DNP student 

Presence in clinic 

during roll out 

Weekly reminders 

to renter referrals 

 

  Lack of room 

space 

availability in 

the clinic for 

the clinical 

pharmacist to 

see patients 

 

Reduced rates of 

referrals 

    Reassure providers 

that pharmacist 

appointments will 

not hinder their 

general flow  

 

 

  Time 

constraints  

Reduced rates of 

referrals 

    Remind providers 

of the pharmacist 

role and 

capabilities in 

terms of providing 

patient education, 

medication 

reconciliation etc. 

 

  Change is 

challenging 

and difficult 

 

Limited referrals made 

by providers 

    Take time to thank 

providers and 

encourage their 

participation pre-

implementation 
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3 Lack of 

knowledge 

about the 

P-CPCP 

model 

Providers not 

paying 

attention 

during the 

educational 

presentation 

 

Limited referrals made 

by the providers 

4 1 10 40 Take the time to 

have a question and 

answer session 

following 

presentation.  

 

Prior to role out of 

the P-CPCP model 

approach each 

participating 

provider to see if 

they have any 

additional 

questions 

 

  Providers 

being absent 

at the 

education 

presentation 

of the P-

CPCP model 

 

Lack of knowledge of 

the P-CPCP model 

    If any providers 

miss the power 

point presentation 

be sure to educate 

them at a different 

time 
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Appendix F 

Institutional Review Board Letter of Determination 
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Appendix G 

Letter of Support from Mountain Park Health Center
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Appendix H 

Student Authorization and HIPPA Acknowledgement from Mountain Park Health Center 
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Appendix I 

Evidence Based Practice Change Protocol 

Step 1: 

Scheduled 

Patient 

Appointment 

Step 2: Family 

Practice Provider 

Intervention 

Step 3: Clinical Pharmacist 

Intervention 

Step 4: Follow-

up 

An adult patient 

with type two 

diabetes mellitus 

(T2DM) arrives 

in clinic for 

scheduled 

appointment 

 

The patient is 

brought back to 

the exam room 

by a medical 

assistant (MA) 

 

In the exam 

room the chief 

complaint is 

verified, vitals 

are taken and 

social, surgical, 

and past medical 

history, 

including 

current 

medications, are 

entered into the 

electronic 

medical record 

(EMR) by the 

MA 

 

 

 

The family 

practice provider 

(MD, DO, or NP) 

see’s the patient 

first. The provider 

will perform usual 

care 

 

In addition to the 

providers usual 

care and 

interventions, if 

BP is noted to be 

>130/80, A1c > 8, 

LDL >130, 

and/or 

polypharmacy 

(defined as 

taking five or 

more 

medications) 
 

An electronic 

referral is 

entered for 

clinical 

pharmacist 

intervention by 

the provider 

Once provider visit is complete the 

clinical pharmacist will see the 

patient. Clinical pharmacist 

interventions includes: 

 

The clinical pharmacist will verbally 

communicate with the provider 

following the visit with the patient. 

Treatment recommendations will be 

provided by the clinical pharmacist 

and a vist note documenting the visit 

and recommendations will be 

completed by the clinical pharmacist 

in the EMR. 

 

The provider can descide whether to 

implement recommendations and 

send any additional medications to 

the pharmacy 

 

A follow-up visit 

will be scheduled 

with both the 

provider and 

clinical 

pharmacist at an 

appropriately 

determined 

interval by the 

providers and per 

recommended 

clinical 

guildlines  

 

This cycle will 

continue until 

outcomes are 

achieved per 

ADA guidelines 

 

Lifestyle modification 

education 

Medication reconcilition 

Measurement of CVD risk 

Evaluation of comorbidities 

Review of treatment guideline 

adhereance 

Communication with the 

provider 

Immunization status 

evaluation 
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Appendix J 

Project Timeline 

Dates Actions Status 

Plan 

 

January-February 

2016 

Step 1: Assess the need for change in practice  

 Collect internal data about current practice 

 Compare the internal data with external data 

 Retrospective chart audits at Mountain Park Health Center to 

determine gaps in diabetes care  

 Evaluate infrastructure 

 Identify problem  

 Develop the PICOT question 

 Consult with evidence-based practice (EBP) mentor 

Complete 

 

February-March 

2016 

Step 2: Locate the best evidence 

 Meet with the librarian 

 Conduct informal interviews with content experts 

 Evaluate current practice and analyze recent quality data 

 Engage staff and stakeholders 

 Consult with EBP mentor/chairperson 

 

Complete 

 

March-May 2016 

 

 

Step 3: Critically analyze the evidence 

 Exhaustive literature search related to the major variables 

 Critical appraisal of literature and weigh evidence 

 Synthesize best evidence 

 Identification of theoretical models and frameworks and 

evidence-based practice implementation model for project 

 Assess the feasibility, benefits and risks 

 SWOT analysis 

 Refine PICO 

 Connect the evidence and the project 

 Formulate practice recommendations 

 Consult with EBP mentor/chairperson 

 

Complete 

Plan/Do 

 

June-

September/October 

2016 

Step 4: Design practice change 

 Design the proposed change and purpose 

 Quality improvement/practice innovation 

project: Implementation of a provider-clinical pharmacist 

collaborative practice (P-CPCP) model to improve diabetes care 

 Purpose: To introduce a policy that will improve the overall 

quality of diabetes care through the implementation of a P-

CPCP model in a CHC 
 Expected outcomes: (a) increase the number of patients with 

T2DM that are referred to a clinical pharmacist; (b) improve 

provider satisfaction with the collaborative process; and (c) 

implement the P-CPCP model of care across all CHC agency 

clinics in the network to ensure the delivery of high-quality, 

evidenced-based patient care. 

 Define provider and pharmacist interventions: 

Come 
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 Gain support from stakeholders (clinical pharmacist, pharmacy 

leadership team, clinic leadership team, family practices 

providers, medical director, operations director). 

 Conduct meetings with stakeholders to inform them of 

upcoming project and gain their support 

 Conduct meetings with providers to inform of upcoming project 

and gain their support 

 Informal presentation via power point presentation and Q&A 

session during provider staff meeting to gain buy-in and 

collaboration for project 

 Consider incentives’ for provider involvement 

 Participants: Full-time medical providers specializing in family 

practice (Two MDs, one DO, and one NP) 

 Setting: Mountain Park Health Center 

 Tools: Chart audits and provider satisfaction survey 

 Data collection criteria: Adult patients (≥ 18 years) seen by 

family practice providers with T2DM and/or a BP >130/80, A1c 

>8, LDL >130, and/or polypharmacy (defined as taking five or 

more medications) (American Diabetes Association (ADA), 

2016; National Guideline Clearinghouse, 2015) 

 Identify needed resources 

 Data tracking system 

 Collect and develop tools 

 Develop P-CPCP model 

 Develop power point for staff education 

 Clarify referral system for clinical pharmacist referrals in 

electronic medical record 

 Develop staff satisfaction survey 

 Define project outcome indicators: Utilization of the clinical 

pharmacist in diabetes care will increase. Provider satisfaction 

in diabetes care will increase 

 Define metrics: Number of referrals made by each provider in 

the EMR. Staff satisfaction survey following implementation 

 Define methods: The Plan Do Study Act (PDSA) quality 

improvement (QI) design 

 Pre and Post-implementation chart audits 

 Post-implementation staff satisfaction survey 

 Formulate detailed plan for implementation: Plan to start 

implementation September/October 2016. Complete 

implementation by December 2016 

 Arrange project planning meeting 

 Finalize any necessary approvals for project implementation 

and dissemination 

 IRB approval 

 Site approval 

 Consult with EBP mentor/chairperson 

Study 

 

October 2016–

April 2017 

Step 5: Implement and evaluate change in practice 

 Educate providers about the P-CPCP model 

 Implement P-CPCP model following approval 

Complete 
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 Complete retrospective chart reviews for four weeks pre-

implementation 

 Complete retrospective chart reviews four weeks post-

implementation of P-CPCP model 

 Complete provider satisfaction survey 

 Evaluate processes, outcomes, and costs 

 Develop conclusions and recommendations 

 Consult with EBP mentor/chairperson 

Act 

 

April 2017-June 

2017 

Step 6: Integrate and maintain change in practice 

 Integrate and maintain change in practice 

 Communicate recommended change to stakeholders 

 Integrate into standards of practice 

 Monitor process and outcomes periodically 

 Celebrate and disseminate results of project 

 Consult with EBP mentor/chairperson 

 

In progress 
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Appendix K 

Chart Audit Forms 

Table K1: Provider Referral Chart Audit Form 

Number Provider Patient 

Age 

Patient 

Gender 

Patient 

Race 

Patient Referral 

Criteria Met 

Provider Referral to 

Clinical Pharmacist 

Actually seen by Clinical 

Pharmacist 
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Table K2: Clinical Pharmacist Intervention Chart Audit Form 

 Clinical Pharmacist Intervention 

Number Provider 

L
if
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le
 

M
o
d
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ic
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n

 

a
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d
u
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ti

o
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M
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M
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m
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f 

C
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f 

C
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s 

R
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f 
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p
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Im
m

u
n

iz
a
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o
n

 

S
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s 

E
v
a
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a
ti

o
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Other 
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Appendix L 

Provider Satisfaction Survey 

Dear Provider,  

On 10/26/16 you were introduced to a collaborative practice model of care called the 

Provider-Clinical Pharmacist Collaborative Practice Model of Care (P-CPCP). It has been eight 

weeks since that presentation and I am interested in learning about how or whether your practice 

has changed. The following survey in voluntary, anonymous, and will take 5-10 minutes to 

complete. Thank you for your participation.  

Sincerely, 

Emma Edwards, MSN, FNP-C 
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1. How would you rate your knowledge of the Provider-Clinical Pharmacist Collaborative Practice 
(P-CPCP) model of care? 

 

  1 2 3 4 5 

Very Good Good Neutral Poor Very poor 

 

2. How often did you use the P-CPCP model to initiate a referral to the clinical pharmacist for your 
adult patients with T2DM who met referral criteria? 

 

  1 2 3 4 5 

100% of T2DM 

patients 

75% of T2DM 

patients 

50% of T2DM 

patients 

25% of T2DM 

patients 

0% of T2DM 

patients 

 

3. Overall, how beneficial did you find the P-CPCP model in providing care for your adult patients 
with T2DM who met referral criteria? 

 

  1 2 3 4 5 

Very beneficial Beneficial Neutral   Less beneficial Of no benefit 

 

4. Please RANK your top TWO ways you found the P-CPCP model of care most beneficial?  
 

Lifestyle education (explanation and plan of exercise, diet, weight goals etc.)  

Medication reconciliation (update medication list, review medication indications and side effects etc.)  

Measurement of CVD risk   

Evaluation of comorbidities   

Review of treatment guideline adherence  

PCP and pharmacist communication (discuss treatment plan, medication changes, follow-up etc.)  

Immunization status evaluation  

Not helpful in any area  

Other  

  

5. Do you feel that the P-CPCP model allowed for more time to comprehensively manage other 
non-diabetic needs of the adult patients who met referral criteria? 

 

  1 2 3 4 5 

Agree Mostly agree Neutral  Mostly disagree Disagree 

 

6. Are you going to continue to use the P-CPCP model when caring for adults with T2DM? 
 

  1 2 3 4 5 

Very Likely Likely Neutral Unlikely Very unlikely 

 

7. How likely would you be to use a collaborative practice model of care for patients with other 
chronic illnesses? 

 

  1 2 3 4 5 

Very Likely Likely Neutral Unlikely Very unlikely 
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Appendix M 

Patient and Provider Demographics 

Table M1: Patient Demographics 

 

Characteristic Frequency Percent Mean ±SD 

Age (y) 292 100 55.07 ±13.783 

Gender    

 Female 180 61.6  

 Male 112 38.4  

Race    

 American Indian 1 .3  

 Asian 8 2.7  

 Black, non-Hispanic 59 20.2  

 Hispanic 160 54.8  

 Pacific Islander 4 1.4  

 White, non-Hispanic 59 20.2  

 Other 1 .3  

 

SD = Standard deviation 

Table M2: Provider Demographics 

Characteristic Frequency Percent Mean ±SD 

Age (y) 4 100 37 ±2.160 

Gender    

 Female 3 75  

 Male 1 25  

Race    

 Asian-Hispanic 1 25  

 East Indian 1 25  

 White 2 50  

Job Title    

 Medical Doctor 2 50  

 Doctor of Osteopathic Medicine 1 25  

 Family Nurse Practitioner 1 25  

Years of Experience    

 ≤2 years 2 50  

 3-5 years 1 25  

 6-8 years 0 0  

 ≥9 years 1 25  

 

SD = Standard deviation 
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Appendix N 

Graphical Depiction of the Referrals to the Clinical Pharmacist per Provider 
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Appendix O 

Provider Satisfaction Survey Results 

Q1. How would you rate your knowledge of the provider-clinical pharmacist collaborative 

practice (P-CPCP) model of care? 

Answer options Response percent Response count 

Very good 75.0% 3 

Good 25.0% 1 

Neutral 0.0% 0 

Poor 0.0% 0 

Very Poor 0.0% 0 

Q2. How often did you use the P-CPCP model to initiate a referral to the clinical 

pharmacist for your adult patients with T2DM who met referral criteria? 

Answer options Response percent Response count 

100% T2DM patients 0.0% 0 

75% T2DM patients 50.0% 2 

50% T2DM patients 50.0% 2 

25% T2DM patients 0.0% 0 

0% T2DM patients 0.0% 0 

Q3. Overall, how beneficial did you find the P-CPCP model in providing care for your 

adult patients with T2DM who met referral criteria? 

Answer options Response percent Response count 

Very beneficial 50.0% 2 

Beneficial 50.0% 2 

Neutral 0.0% 0 

Less beneficial 0.0% 0 

Of no benefit 0.0% 0 

Q4. Please rank your top two ways you found the P-CPCP model of care most beneficial? 

Answer options Rating average Response count 

Lifestyle education 1.33 3 

Medication reconciliation 2.25 4 

Measurement of cardiovascular disease (CVD) risk 0.00 0 

Evaluation of comorbidities 0.00 0 

Review of treatment guideline adherence 1.00 1 

Provider and pharmacist communication 0.00 0 

Immunization status evaluation 0.00 0 

Not helpful in any area 0.00 0 

Other 0.00 0 

Q5. Do you feel that the P-CPCP model allowed for more time to comprehensively manage 

other non-diabetic needs of the adult patients who met referral criteria? 

Answer options Response percent Response count 

Agree 75.0% 3 

Mostly agree 0.0% 0 

Neutral 25.0% 1 
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Mostly disagree 0.0% 0 

Disagree 0.0% 0 

Q6. Are you going to continue to use the P-CPCP model when caring for adults with 

T2DM? 

Answer options Response percent Response count 

Very Likely 75.0% 3 

Likely 25.0% 1 

Neutral 0.0% 0 

Unlikely 0.0% 0 

Very unlikely 0.0% 0 

Q7. How likely would you be to use a collaborative practice model of care for patients with 

other chronic illnesses? 

Answer options Response percent Response count 

Very likely 50.0% 2 

Likely 50.0% 2 

Neutral 0.0% 0 

Unlikely 0.0% 0 

Very unlikely 0.0% 0 
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Appendix P 

Graphical Depiction of Clinical Pharmacist Interventions 
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