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ABSTRACT 

Polypharmacy, the use of five or more medications, is a public health epidemic that leads to high 

health care utilization and costs in older adults globally. Health care organizations and 

professionals have used interdisciplinary collaboration (IC) interventions to reduce 

polypharmacy and health care costs with little benefit. There is limited research and integration 

of IC with an evidence-based practice (EBP) guideline among primary care providers (PCPs) in 

the primary care setting. The aims of this Doctor of Nursing Practice (DNP) project were to 

conduct a knowledge and needs assessment via Qualtrics survey to identify PCPs’ current 

knowledge, practices, and perceptions regarding IC and the American Geriatrics Society (AGS) 

Beers Criteria on reducing older adult polypharmacy in an urban primary care setting; and to 

assess PCPs’ interest in participating in IC with a pharmacist using the AGS Beers Criteria. The 

responses obtained from the Qualtrics survey revealed PCPs were comfortable in communicating 

to older adults about polypharmacy; however, PCPs with longer practice experiences displayed 

misconceptions due to lack of familiarity and interest in participating in IC using the AGS Beers 

Criteria. Overall, 70% of PCPs felt comfortable about participating in IC alone, 50% of PCPs 

were familiar with IC, and 60% of PCPs used the AGS Beers Criteria. Even though 60% of PCPs 

felt comfortable about participating in IC based on AGS Beers Criteria with a pharmacist, only 

50% of PCPs were interested in participating IC with a pharmacist using AGS Beers Criteria. 

Barriers and recommendations are discussed further in this DNP Project paper. 

 

Key Words: polypharmacy, older adults, interdisciplinary, collaboration, AGS Beers Criteria 
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INTRODUCTION 

Polypharmacy is often defined as taking five or more prescribed medications 

concurrently along with other classes of medications, such as over-the-counter medications, 

herbal products, and supplements (Golchin, Isham, Meropol, Vince, & Frank, 2015). It is an 

alarming issue in the older adult population because of the prevalence of chronic diseases and 

increased availability of health care services. While there is a lack of research on polypharmacy 

interventions at both the health care provider and patient levels (Cooper, Cadogan, Patterson, 

Kerse, Bradley, Ryan, & Hughes, 2015), interdisciplinary collaboration (IC) interventions have 

shown some effectiveness in reducing polypharmacy and health care costs (Halvorsen, Ruths, 

Granas, & Viktil, 2010; Lang, Vogt-Ferrier, Hasso, Le Saint, Dramé, Zekry, & Michel, 2012). 

However, there are no clearly defined evidence-based practice (EBP) IC guidelines in primary 

care settings and limited concrete data for analysis exists. Currently, there is no evidence of an 

effective intervention in the primary care setting to prevent polypharmacy in older adults. 

Meanwhile, majority of the older adult population continue to seek out their primary care 

providers (PCPs) for preventive care and medications refills. The purpose of this DNP project is 

to conduct a need assessment survey about PCPs’ current knowledge and practice related to older 

adult polypharmacy. The project will also assess the benefits and barriers of implementing older 

adult polypharmacy interventions (i.e. IC and American Geriatrics Society (AGS) Beers Criteria) 

in the primary care setting. 

Background on Older Adult Polypharmacy 

The older adult population is one of the fastest growing age segments in the United States 

(US). There were approximately 39.6 million people 65 years and older living in America in 
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2009, with an expected growth of 19% by 2030 to approximately 41.7 million older adults 

(Administration for Community Living, 2013). The older adult population consumes about one 

third of the medications dispensed in America (Riker & Setter, 2012). Per the Centers for 

Disease Control and Prevention (CDC) (2014), adults taking five or more medications in the past 

30 days were aged 65 and older and tended to be in poorer health than adults taking one to four 

medications. Inappropriate usage of medications has cost taxpayers $200 billion annually per the 

June 2013 report released by Intercontinental Marketing Services (IMS) Institute for Healthcare 

Informatics (Aitken, 2013). High utilization of medications in the older adults has led to a high 

frequency of medication errors, interactions and abuse in this population. Data from 2013 

revealed that 42% of older adults take more than five medications per day and 13% take more 

than 10 medications per day (Aitken, 2013). 

The term polypharmacy first appeared in medical literature more than a half century ago, 

and denoted issues related to consumption of multiple medications, excessive medication usage 

(Mortazavi, Shati, Keshtkar, Malakouti, Bazargan, & Assari, 2016), multiple prescribed 

medications usage, and the administration of more medications than clinically indicated (Hajjar, 

Cafiero, & Hanlon, 2007). Polypharmacy has been one of the key contributors to hospital 

admissions and readmissions among older adults for the past few decades (Sehgal, Bajwa, 

Sehgal, Bajaj, Khaira, & Kresse, 2013), and it continues to be a health care burden and concern 

for current health care professionals and systems. 

Characteristics of older adults using polypharmacy may sometimes include frailty, 

cognitive and knowledge impairment, and decreased daily function capacity. These 

characteristics may sometimes develop as consequences of pathophysiological systems change in 
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older adults, which inevitably result in vulnerability to polypharmacy and other health status 

changes (Clegg, Young, Iliffe, Rikkert, & Rockwood, 2013; Mishra et al., 2011; Oliveira de 

Arruda et al., 2013; Turner, Shakib, Singhal, Hogan-Doran, Prowse, Johns, & Bell, 2014; 

Whitehead, 2010). Analysis of older adult polypharmacy articles highlighted not only the 

knowledge deficits of the patients, but also the lack of knowledge by prescribers regarding what 

medications their patients are using (Anthierens et al., 2010; Mishra et al., 2011, Olsson et al., 

2012). 

Older adult polypharmacy may trigger unforeseen hospitalizations and readmissions, and 

can lead to increased health care utilization and expenditure (Kojima, Bell,Tamura, Inaba, 

Lubimir, Blanchette, & Masaki, 2012). Polypharmacy poses higher risk in older adults due to the 

altered pharmacokinetic and pharmacodynamic properties associated with aging; older adults’ 

limited medical knowledge regarding medications; utilization of multiple pharmacies; and the 

miscommunication or a lack of communication among health care providers when prescribing 

medications to older adults.  

Background on the AGS Beers Criteria 

The American Geriatrics Society (AGS) Beers Criteria is one of the most frequently used 

and consulted resources for the efficacy and safety of prescribing medications for older adults 

(Fick, Semla, Beizer, Brandt, Dombrowski, & DuBeau, 2015). It has been deemed effective in 

identifying inappropriate medications prescribed to older adults and preventing adverse drug 

interactions (Rochon, 2016). The original 1991 Beers Criteria focused on inappropriate 

medication prescribed in nursing home residents; it was revised in 1997, 2003, 2012, and most 

recently in 2015 (Rochon, 2016). The updated 2015 Beers Criteria lists 50 medications 
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categorized into three categories: 1) medications that should always be avoided in older adults, 

(i.e. barbiturates, chlorpropamide); 2) medications that are potentially inappropriate in older 

adults with certain comorbidities; and, 3) medications that should be prescribed with caution for 

older adults (Rochon, 2016). New additions to the 2015 Beers Criteria since 2012 are a table of 

non-anti-infective drug interactions and a table of non-anti-infective medications to avoid or 

adjust based on the individual’s renal function (Fick et al., 2015; Rochon, 2016). 

Some notable changes in the 2015 AGS Beers criteria are the removal of loratadine from 

the anticholinergic list; a more liberal creatinine clearance threshold value of <30 mL/min rather 

than <60 mL/min for withholding nitrofurantoin; avoidance of long term proton pump inhibitors 

(PPIs) due to risk of Clostridium Difficile infections and bone loss; avoidance of certain 

antiarrhythmic drugs, (i.e. Amiodarone, Dronedarone, Disopyramide, and Digoxin) as the first 

line treatment for atrial fibrillation; avoidance of the nonbenzodiazepine, benzodiazepine 

receptor agonist hypnotics, (i.e. eszopiclone, zaleplon, zolpidem) for their minimal efficacy in 

treating insomnia; and avoidance of sliding-scale insulin until further clarification on what 

constitutes a sliding-scale regimen for older people (Fick et al., 2015; Rochon, 2016). 

Background on Interdisciplinary Collaboration 

Interdisciplinary collaboration (IC) in patient care originated in the US during World War 

II when medical, surgical, and nursing teams worked together to treat wounded soldiers (Hojat, 

Spandorfer, Isenberg, Vergare, Fassihi, & Gonnella, 2012). Interdisciplinary collaboration is 

often used interchangeably with the terms inter-professional, multi-professional, and 

multidisciplinary in literature (Nancarrow, Booth, Ariss, Smith, Enderby, & Roots, 2013). The 

terms inter/multi-professional are generally narrower than the terms inter/multi-disciplinary. 
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Inter/multi-professional refer to involvement of selected relationships between professionals and 

other non-professional staff; whereas, inter/multi-disciplinary are broader and include all 

members of healthcare teams, both professional and non-professional (Nancarrow et al., 2013). 

In 1978, the World Health Organization (WHO) acknowledged IC as the key in ensuring the 

success of primary health care and public health, and emphasized the importance of 

incorporating it as an integral part of practicing medicine (Petri, 2010). Interprofessional 

Educational Collaboration (IPEC) identified IC as the collaboration among health care 

professionals representing dentistry, nursing, medicine, osteopathic medicine, pharmacy, and 

public health in an expert panel to develop, practice, and guide core competencies curriculum for 

interprofessional collaborative practice across health care professions schools (IPEC, 2016). 

The major strengths of IC are the multiple perspectives provided from an array of health 

care professionals in targeting complex issues, and their impact on improvement of clinical 

practice and policy (Bindler, Richardson, Daratha, & Wordell, 2012). Interdisciplinary 

collaboration provides team-based direct patient care, which has been proven to be effective in 

meeting patient needs, optimizing clinical outcomes, and improving quality of health care 

(Bindler et al., 2012; Chisholm-Burns, Lee, Spivey, Slack, Herrier, Hall-Lipsy, & Wunz, 2010). 

Application of IC in health care organizations has increased to address the complex needs 

associated with chronic diseases; provide comprehensive care to patients; incorporate all 

specializations within health care professionals to meet the specific needs of the patients; share 

learned skills; unify policies and procedures; and maintain continuity of care and quality 

improvement (Nancarrow et al., 2013).  
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Collaboration between providers and pharmacists is a concept that occurred around the 

1980s, involving joint communication and decision making process for the good of the patients 

while utilizing the unique qualities and skills of both professionals (Hojat et al., 2012), and it 

aligns with the Institute of Medicine’s (IOM) recommendation for team based care (Spetz, Bates, 

Chu, Lin, Fishman, & Melichar, 2013). Studies have found collaboration between physicians and 

pharmacists can decrease medication errors, improve medication adherence, improve use of cost 

effective pharmaceuticals, prevent drug therapy complications, and improve physician 

prescribing (Chisholm-Burns et al., 2010; Kucukarslan, Lai, Dong, Al-Bassam, & Kim, 2011). 

Local Problem 

This DNP project took place at an urban primary care setting in Phoenix, Arizona. This 

urban primary care clinic employs four full-time primary care providers (PCPs), six part-time 

PCPs, one full-time nurse practitioner (NP), and three full-time physician assistants (PAs). The 

clinic provides services to approximately 150 to 200 patients per day, Monday to Saturday, and 

sees approximately 8,000 patients annually. Per the US Census Bureau, Arizona state’s geriatric 

population has increased from 11% of the entire Arizona population in 2010 to 16.4% in 2015 

(US Census Bureau-Population Estimates, 2015). It is anticipated that the older adult population 

will increase by 80% from 6,401,568 in 2010 to 11,562,584 in 2050 (Bishop, 2014). In 2010, 

approximately 8.4% of 13.8% of older adults 65 years and older were living in Phoenix, Arizona 

compared to the rest of the Arizona state (City of Phoenix, 2017). The reasons for the influx of 

older adult population to Arizona are mainly due to the favorable climate and lower taxes for 

retirees (Seeman, 2014). The increase in growth of Arizona’s older adult population could 

ultimately increase the local burden of health care services and costs. Although the number of 
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older adults seen in the urban primary care setting where the study took place is insignificant 

compared to the general Arizona older adult population, approximately 40% of the patients seen 

in this urban primary care setting are older adults; therefore, this clinic is suitable for conducting 

this DNP project.  

Rationales for Project 

Rationales for this DNP project were, first the principal investigator noticed during her 

clinical rotations in various primary care settings the absence of utilization of IC and AGS Beers 

Criteria to reduce older adult polypharmacy. Second, the principal investigator noticed many 

older adults seek out preventive care and medication refills from their PCPs, which could lead to 

polypharmacy. Finally, considering recent research findings on older adult polypharmacy and its 

intervention outcomes, the principal investigator realized one of the key problems of older adult 

polypharmacy was the lack of EBP guidelines and inconsistency of utilizing IC among health 

care professionals across various settings to prevent older adult polypharmacy. Therefore, the 

principal investigator realized the key prevention strategy of older adult polypharmacy was to 

focus on increasing awareness of local PCPs’ knowledge, practices, and perceptions on utilizing 

IC and the AGS Beers Criteria in their primary care setting. The aims of this DNP project were 

to conduct a Qualtrics online needs assessment survey to assess PCPs’ knowledge, practices, and 

perceptions of IC and the AGS Beers Criteria in a local urban primary care clinic. The feasibility 

of implementing an EBP guideline such as the AGS Beers Criteria and IC including a pharmacist 

to reduce older adult polypharmacy was also explored. Based on the survey results, gaps in 

PCPs’ knowledge, practice, and perceptions on IC and the AGS Beers Criteria, and 

recommendations to improve IC and AGS Beers Criteria use were established.  
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Study Questions 

This DNP project is designed to answer the following questions: 

1. What are the PCPs’ current knowledge, practices, and perceptions in reducing older adult 

polypharmacy in the urban primary care setting? 

2. How are the PCPs in the urban primary care setting using the 2015 AGS Beers Criteria 

when treating older adults with polypharmacy? 

3. How are the PCPs in the urban primary care setting implementing IC? 

4. What barriers are limiting PCPs in the urban primary care setting from using the 2015 

AGS Beers Criteria and working on IC? 

Theoretical Frameworks 

The theoretical framework useful for this DNP project was based on the Plan-Do-Study-

Act (PDSA) methodology. It involved the implementation of an online knowledge and needs 

assessment survey to assess the current QI process of PCPs on older adult polypharmacy; 

evaluate PCP knowledge, practices, and perceptions regarding utilizing IC and the AGS Beers 

Criteria for older adult polypharmacy prevention; and formulate recommendations based on the 

results generated from the needs assessment online survey.  

The Plan-Do-Study-Act (PDSA) Methodology 

The Plan-Do-Study-Act (PDSA) method was developed by Edward Deming. It is a tool 

used by many health care organizations to improve quality of health care on a small-scale basis 

(Murphy, 2013). It is a QI method recommended by the Institute for Healthcare Improvement 

(IHI). It implements and tests changes for health improvement, and it improves health care 
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quality by making health care safer, more effective, timelier, and patient-centered (Institute for 

Healthcare Improvement, 2015). 

PDSA’s QI methodology centers on the six goals of QI methodology—safety, 

effectiveness, patient-centered, timely, efficient, and equitable (Moran, Burson, & Conrad, 

2014). The six QI goals were aligned with the aims of this DNP project in improving patient 

safety through medication management by evaluating PCPs’ knowledge, practice, and perception 

in providing care for the older adult polypharmacy patients; and providing recommendations to 

PCPs for improving the management of the older adult polypharmacy. There are four basic steps 

in implementing PDSA. The first step is Plan; in which a problem is identified via data analysis, 

a project plan cycle is established focusing on who, what, where, and when, and aims are 

established based on the project plan. The second step of PDSA is Do; in which the project plan 

is implemented, and data analysis is initiated to record the strengths and weaknesses of the 

implementation. The third step of PDSA is Study; in which data analysis is completed, the 

analysis is compared with the aims of the project, and a summary of the analysis is generated. 

The final step of PDSA is Act; in which a strategy is defined to maintain the aims and goals of 

the project, or to improve the project with another PDSA cycle if the aims are not met (Murphy, 

2013). PDSA is a useful tool in performing a pilot study on QI project. If the PDSA pilot study 

met the aims of the project, a larger scale of the PDSA study may be used to determine the 

validity of the project. If the PDSA pilot study did not meet the aims of the project, additional 

cycles of PDSA might be needed to detect bottlenecks and obstacles to the project. 

Incorporation of the PDSA methodology into this DNP project was advantageous since it 

assisted in evaluating the local urban primary clinic PCPs’ current knowledge, practices, and 
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perceptions on IC and AGS Beers Criteria in reducing older adult polypharmacy; and it assisted 

in assessing the PCPs’ perceptions on the efficacy and effectiveness of applying IC and AGS 

Beers Criteria on a regular basis to combat older adult polypharmacy. Figure 1 depicts the PDSA 

diagram and flow. 

 

FIGURE 1. PDSA Diagram 

Synthesis of Evidence 

Literature review was conducted using PubMed, MEDLINE, EMBASE, CINAHL, 

EBSCO Host, and PsycINFO databases. Keywords utilized for the search were polypharmacy, 

elderly, medications, adverse drug event, collaboration, intervention, interdisciplinary, and 

multidisciplinary. Filters applied to the search were English language, full text article, journal 

article, and within five years of publication date starting from the initial research of this project 
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in 2015. Among the many articles linked to the keywords and filters search, only a handful of 

articles were relevant. Fifteen pertinent articles were chosen for this DNP project. A summary of 

the articles can be found in the attached Synthesis of Evidence Table (Appendix A). The first 

three articles focused on the physicians’ or general practitioners’ perceptions of older adult 

polypharmacy, the next two articles on the older adult polypharmacy patients’ perceptions about 

polypharmacy, the next seven articles on IC interventions on medications, especially 

polypharmacy, and the final three articles on other interventions for reducing older adult 

polypharmacy. 

Similarities and Differences 

All 15 articles discussed the issues of medication management, such as polypharmacy, 

drug-to-drug interactions, and adverse drug events. Eight of the articles focused on the older 

adult population, while two focused on the general population (Heyworth et al., 2013; Pal, 

Babbott, & Wilkinson, 2013). Most of the articles noted, directly or indirectly, the beneficial 

effects of IC or other polypharmacy interventions, except for Pal et al. (2013) which cited the 

efficacy of a pharmacist intervention in reducing hospital readmissions. Seven of the research 

studies were conducted within America and eight outside of America; three in Switzerland 

(Bokhof & Junius-Walker, 2016; Brulhart & Wermeille, 2011; Lang et al., 2012), one in 

Australia (Mudge, Radnedge, Kasper, Mullins, Rofail, Adsett, & Barras, 2016), one in Germany 

(Jäger, Szecsenyi, & Steinhäuser, 2015), one in Norway (Halvorsen, Ruths, Granas, & Viktil, 

2010), one in Belgium (Anthierens, Tansens, Petrovk, & Christiaens, 2010), and one in Japan 

(Hayashi, Godai, Yamada, Yoshikura, Harada, Koumura, & Inuzuka, 2016); which illustrate the 

prevalence of polypharmacy worldwide. 
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Three articles studied the practitioners’ and PCPs’ perceptions of older adult 

polypharmacy and medication management (Anthierens et al., 2010; Bokhof & Junius-Walker, 

2016; Heyworth et al., 2013). All three studies implied the positive aspect of adapting an IC 

intervention for a future study. Bokhof and Junius-Walker (2016) recommended adapting 

evidence based algorithms like Beers Criteria and STOPP/START to alert practitioners on the 

right medication treatment, and Heyworth et al. (2013) recommended additional research 

utilizing health informatics technology. 

Two studies addressed older adult perspectives on polypharmacy and medication issues 

(Takane et al., 2013; Whitehead et al., 2010). Both noted the importance of patient and physician 

communication. Whitehead et al. (2010) identified lack of medication knowledge in the older 

patients as the key contributing factor for older adult polypharmacy. 

Seven of the research articles applied IC intervention to target polypharmacy and 

medication management issues (Brulhart et al., 2011; Halvorsen et al. 2010; Hayashi et al., 2016; 

Kostas et al., 2014; Lang et al., 2012; Mudge et al.,2016; Voisine, Johnson, Mukunda, 

Vovnoboy, Miller, Lee, & Auerbach, 2016). Brulhart et al. (2011) and Halvorsen et al. (2010) 

focused on implementing IC team collaboration within nursing home settings. Lang et al. (2012) 

implemented IC within a medical-psychiatric hospital. Kostas et al. (2012) applied IC to train 

residents and attending physicians in a hospital setting. Hayashi et al. (2016) focused on IC 

within the inpatient hospital setting to reduce polypharmacy, and Mudge et al. (2016) and 

Voisine et al. (2016) analyzed implementation of IC in the outpatient setting within the hospital.  

The final three studies utilized other interventions to decrease polypharmacy and 

medication management issues. Jager et al. (2015) focused on using a tailored intervention to 
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improve the implementation of polypharmacy guidelines into primary care setting. Pal et al. 

(2013) used a pharmacist intervention to reduce medications issues, and Tamura et al. (2011) 

applied a physician intervention to reduce polypharmacy. 

Strengths 

The main strengths of these articles are that they all linked older adult polypharmacy with 

the IC concept, either directly or indirectly; they all improved medication management, patient 

care, collaboration, and prevented polypharmacy. Additional strengths of these research articles 

are the efficacy and effectiveness of IC in improving communication (Anthierens et al., 2010; 

Bokhof et al., 2016; Mudge et al., 2016; Takane et al., 2013; Whitehead, 2010), improving 

medication knowledge (Bokhof et al., 2016; Brulhart et al., 2011; Kostas et al., 2014;Mudge et 

al.,2016; Whitehead, 2010), reducing hospital readmission (Lang et al., 2012; Pal et a., 2013), 

reducing older adult polypharmacy (Brulhart et al., 2011, Halvorsen et al., 2010; Kostas et al., 

2014; Lang et al., 2012; Tamura et al. 2010), and health care cost containment (Brulhart et al., 

2011). Three articles noted the importance of applying evidence based guidelines, (i.e., AGS 

Beers Criteria, and STOPP and START Criteria), while implementing IC or conducting 

medication management for polypharmacy reduction (Bokhof et al., 2016; Hayashi et al., 2016; 

Mudge et al., 2016). Another strength of the research articles is that eight of the research studies 

were conducted outside of America, demonstrating that the issues of older adult polypharmacy 

are global.  

Weaknesses 

Two key weaknesses identified from these articles on reducing older adult polypharmacy 

with IC are the lack of a nurse professional to facilitate the IC and the lack of implementation of 
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IC in a primary care setting. The health care professionals who facilitated the IC team were 

either physicians (Halvorsen et al., 2010; Kostas et al., 2014; Lang et al., 2012), pharmacists 

(Brulhart et al., 2011), or both physicians and pharmacists (Mudge et al., 2016; Hayashi et al., 

2016). This illustrates the underutilization of nursing professionals in implementing older adult 

polypharmacy interventions. Second, there was a lack of implementation of IC in a non-hospital 

based primary care setting. Most IC research for older adult polypharmacy were conducted in 

either the hospital inpatient setting or hospital outpatient setting, nursing homes, senior citizen 

centers, or medical universities.  

METHODS 

Two parts are incorporated into the methodology of this DNP project: project plan and 

method of evaluation.  

Project Plan 

This DNP project involved conducting a QI knowledge and needs assessment using an 

online Qualtrics survey based on the PDSA cycle methodology to assess the PCPs’ current 

knowledge about older adult polypharmacy, IC, and the AGS Beers Criteria in a local urban 

primary care setting; and to assess the PCPs’ interest in adapting IC and the AGS Beers Criteria 

into their practice to decrease older adult polypharmacy. A depiction of the project plan guided 

by the PDSA framework is below:  

Plan 

Once the project was approved by the Institutional Review Board (IRB) at the University 

of Arizona on June 21, 2017, the principal investigator held a brief meeting with the CEO PCP 

and office manager of Family Practice Specialists and secured their support for initiating the 
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survey on June 23, 2017. A reminder email letter was sent on July 6, 2017. After three weeks, 

the online survey results were analyzed. An executive summary including benefits, barriers, and 

recommendations was conveyed to the CEO PCP, office manager, and PCPs during one of the 

clinic’s provider meetings. The timeframe for completion of this DNP project including the time 

allocated for securing IRB approval, the time needed for PCPs to complete the survey, the time 

needed for completion of survey analysis, and the time needed to complete the final executive 

summary was approximately three months.  

Do 

The plan was carried out by the principal investigator, CEO PCP, and the office manager 

from the local urban primary care clinic. The principal investigator identified, recruited, and 

established buy-in from the CEO PCP and office manager to participate in the DNP project. The 

project started by inviting the office manager to email the Survey Invitation Letter (Appendix B) 

and Disclosure Letter (Appendix D) which was embedded as Introduction to the Knowledge and 

Needs Assessment Survey in Qualtrics (Appendix E) to PCPs within the selected local primary 

care clinic. PCPs had a total of three weeks to complete the online survey. A reminder email 

(Appendix C) was sent at the beginning of the third week to encourage PCPs to complete the 

online survey. 

Study 

Data were evaluated using Qualtrics data calculation by the principal investigator after 

the completion of the survey period. The data derived from the survey were converted to an 

executive summary focused on study findings and recommendations. The results were compared 
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with the aims of the DNP project to generate benefits, barriers and recommendations regarding 

IC and the AGS Beers Criteria use.  

Act 

The principal investigator determined this online survey was suitable, durable and useful 

for the current urban primary care clinic’s situation. The outcomes of the DNP project survey 

were summarized and presented to the CEO PCP, office manager, and PCPs. The notable 

benefits, barriers, and recommendations regarding IC and the AGS Beers Criteria use were 

reported.  

Participants 

The study participants consisted of the 14 PCPs practicing in a local urban primary care 

clinic. Inclusion criteria were Medical Doctors (MDs), Doctors of Osteopathic Medicine (DOs), 

Nurse Practitioners (NPs), and Physician Assistants (PAs) who have been practicing within this 

local urban primary care clinic for at least one year. Participants were currently caring for and 

prescribing to older adult patients (65 years and older) who use five or more medications 

chronically, on a daily basis (including both prescribed and non-prescribed).  

Setting 

Data for this DNP project were collected from Family Practice Specialists located in 

Phoenix, Arizona. This local urban primary care clinic is a well-known health care facility 

established in 1976. It is privately owned and managed by the PCPs who practice within the 

clinic. Personnel structure of this local primary care clinic consists of health care professionals 

ranging from clinical administrative staff, medical assistants (MAs), licensed practical nurses 

(LPNs), NPs, PAs, Dos, MDs, and technical support staff.  
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Ethical Considerations 

Ethics is important in setting standards and guidance for conducting research, especially 

when a project involves human subjects. This DNP project utilized anonymous online survey 

data from Qualtrics; therefore, confidentiality and privacy were guaranteed for participants who 

volunteered for this project. The data collected was anonymous containing no personal 

identifiers, and only the aggregate survey data are presented. The ethical principle of justice was 

implemented by providing fair treatment in the participant selection process, in which all PCPs 

who met the inclusion criteria were invited to participate in the online survey. In relation to the 

ethical principle of beneficence, this DNP project did not entail any physical and/or emotional 

harm or discomfort for the participants. The major means of implementing ethics for this DNP 

project was obtaining IRB approval. IRB approval from the University of Arizona was obtained 

prior to conducting the DNP project to ensure compliance and adherence to the institutional 

guidelines and research code of ethics. 

Methods of Evaluation 

Data Collection Tool – Survey 

The main data collection tool that was instrumental in implementing this DNP project 

was the online survey using the University of Arizona’s Qualtrics software. Qualtrics is easy to 

use, it is free to the University of Arizona students for gathering research participants’ responses, 

it is amiable in collecting quantitative survey data, it provides anonymous aggregated data 

information, and it formulates quantitative statistical data into measurable designs and formats 

for the investigators to generate quantitative and meaningful evaluations and summaries. 



 

 

 

 

28 

There were 15 questions on the Qualtrics survey including both close-ended and open-

ended questions. Thirteen questions were written in closed-ended format with three questions 

having a “Yes” or “No” response and 10 questions having comfort level responses based on the 

Likert Scale format. The last two questions were written in open-ended format. The online 

survey was designed to narrow the DNP study questions into four key areas: 1) PCPs’ 

knowledge, practices, and perceptions on older adult polypharmacy; 2) PCPs’ knowledge, 

practices, and perceptions on IC, and the AGS Beers Criteria; 3) PCPs’ perceptions about 

incorporating IC and the AGS Beers Criteria into their primary care setting; and, 4) demographic 

information of the participants. 

The face validity of the survey was tested by a small sample of two PCPs from other 

primary care settings. The PCPs chosen were experts in caring for older adult patients and 

understood older adult polypharmacy. After the content and face validity of the survey was 

tested, the survey was amended accordingly. Since there was only one NP practicing in the 

facility, PCP education level was omitted in the demographic section to provide anonymity 

among the PCPs. 

Data Collection Process 

Fourteen PCPs within Family Practice Specialists received an email on June 23, 2017 

from the office manager regarding the DNP project survey, and the office manager forwarded the 

invitation, disclosure, and survey web link with a timeline of two weeks to complete the survey. 

Meanwhile, the principal investigator started to monitor Qualtrics on a weekly basis. By the end 

of the first week, eight PCPs responded to the survey. A reminder letter was emailed out by the 
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office manager on the third week for completion of the online survey. After three weeks, 10 out 

of the 14 PCPs completed the online survey. 

Data Analysis 

Data was analyzed using Qualtrics statistical measurement software. The principal 

investigator reviewed the survey responses based on the four key areas of the study questions: 1) 

current PCPs’ knowledge, practices, and perceptions on older adult polypharmacy; 2) PCPs’ 

knowledge, practices, and perceptions on older adult polypharmacy, IC, and the AGS Beers 

Criteria; 3) PCPs’ perceptions on incorporating IC; and 4) AGS Beers Criteria into the local 

primary care setting, and demographic information. PCP’s years of practice were recategorized 

to 1 to 5 years, 6 to 10 years, 11 to 20 years, and over 20 years. The principal investigator 

analyzed quantitative statistics and formulated a qualitative executive summary including 

barriers, and recommendations from this DNP project online survey. 

Final executive summary including benefits, barriers, and recommendations will be 

communicated to the CEO PCP, office manager, and PCPs during one of the providers’ 

meetings.  

RESULTS 

Demographics 

A total of 10 (n=10) out of 14 PCPs participated in the online survey with a response rate 

of 71.4%. Four PCPs were male (40%) and 6 were female (60%). PCPs’ years of practice are 

presented in Table 1. Three PCPs had over 20 years of experience, three with 11 to 20 years, one 

with 6 to 10 years, and three with 1 to 5 years of experience. Two of the male PCPs had been 

practicing over 20 years, one male PCP between 6 to 10 years, and one male PCP between 1 to 5 
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years. One female PCP had been practicing over 20 years, three female PCPs between 11 to 20 

years, and two female PCPs between 1 to 5 years.  

TABLE 1. PCPs’ Years of Practice by Gender 

 Total Male Female 

 n % n % n % 

1 to 5 years 3 30.0 1 25.0 2 40.0 

6 to 10 years 1 10.0 1 25.0 0 0.0 

11 to 20 years 3 30.0 0 0.0 3 60.0 

Over 20 years 3 30.0 2 50.0 1 10.0 

PCPs’ Knowledge, Practices, and Perceptions on Older Adult Polypharmacy 

Eighty percent (n=8) of PCPs felt extremely comfortable discussing polypharmacy with 

older adult patients and 20% (n=2) felt somewhat comfortable (Figure 2). When managing their 

older adult polypharmacy patients’ medications, 60% (n=6) were extremely comfortable and 

20% (n=2) were somewhat comfortable, while the remaining 20% (n=2) indicated they were 

somewhat uncomfortable (Figure 2). 

 

FIGURE 2. Responses to Likert Questions on Knowledge, Practices, and Perceptions on Older 

Adult Polypharmacy. “Do you feel comfortable…?” 



 

 

 

 

31 

Sixty percent of respondents managed their older patients’ polypharmacy by 

deprescribing, 20% used the AGS Beers Criteria, and 20% used other methods (i.e., referral to 

specialists and Epocrates) (Figure 3). None of the survey respondents used the STOPP/START 

criteria or referred to a pharmacist for polypharmacy management. 

 
 

FIGURE 3. PCP Current Polypharmacy Management Practices 

PCPs’ Knowledge, Practices, and Perceptions on Older Adult Polypharmacy, IC, and AGS 

Beers Criteria 

Seventy percent (n=7) of PCPs felt extremely comfortable and 30% (n=3) felt somewhat 

comfortable communicating with other health care professionals regarding their patients’ 

polypharmacy (Figure 4). However, only 50% (n=5) reported being familiar with IC (Figure 5). 

Of the PCPs who were unfamiliar with IC, three were male (n=3) and two were female (n=2). 

Overall, 40% (n=4) were extremely comfortable, 30% (n=3) somewhat comfortable, and 30% 
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(n=3) were neither comfortable nor uncomfortable in participating in IC (Figure 4). Sixty percent 

(n=6) of the PCPs reported using the AGS Beers Criteria when prescribing medications for older 

adults (Figure 5). Of the PCPs who used the AGS Beers Criteria, four were female; two PCPs 

had been practicing for 1 to 5 years, two for 11 to 20 years, and two for over 20 years. 

 

FIGURE 4. Responses to Likert Questions on Knowledge, Practices, and Perceptions on Older 

Adult Polypharmacy, IC, and AGS Beers Criteria. “Do you feel comfortable…?” 

Seventy percent (n=7) of PCPs felt extremely comfortable and 30% (n=3) felt somewhat 

comfortable communicating with other health care professionals regarding their patients’ 

polypharmacy (Figure 4). However, only 50% (n=5) reported being familiar with IC (Figure 5). 

Of the PCPs who were unfamiliar with IC, three were male (n=3) and two were female (n=2). 

Overall, 40% (n=4) were extremely comfortable, 30% (n=3) somewhat comfortable, and 30% 

(n=3) were neither comfortable nor uncomfortable in participating in IC (Figure 4). Sixty percent 

(n=6) of the PCPs reported using the AGS Beers Criteria when prescribing medications for older 

adults (Figure 5). Of the PCPs who used the AGS Beers Criteria, four were female; two PCPs 

had been practicing for 1 to 5 years, two for 11 to 20 years, and two for over 20 years.  
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FIGURE 5. Responses to Yes/No Questions on Knowledge, Practices, and Perceptions on Older 

Adult Polypharmacy, IC, and AGS Beers Criteria 

Perceptions on Incorporating IC and AGS Beers Criteria into the Local Primary Care 

Setting  

Eighty percent (n=8) of PCPs felt either extremely comfortable or somewhat comfortable 

in recommending IC to their colleagues (Figure 6). Sixty percent of PCPs felt either extremely 

comfortable or somewhat comfortable in recommending the AGS Beers Criteria to their 

colleagues (Figure 6). Thirty percent (n=3) of PCPs felt extremely comfortable and 30% (n=3) 

somewhat comfortable in participating in an IC with a pharmacist using the AGS Beers Criteria 

(Figure 6). Only half (n=5) of PCPs indicated that they were interested in participating in an IC 

with a pharmacist using the AGS Beers Criteria (Figure 7). 
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FIGURE 6. Responses to Likert Questions on Perceptions on Incorporating IC and AGS Beers 

Criteria into the Local Primary Care Setting. “Are you comfortable…?” 

 

 

FIGURE 7. Responses to the Yes/No Question, “Would you be interested in participating in an 

IC with a pharmacist based on the 2015 AGS Beers Criteria?” 

Of the five PCPs who had indicated they were unfamiliar with IC team 

conference/meeting, 100% felt extremely or somewhat comfortable recommending IC to their 

colleagues. A majority (n=4) also were extremely or somewhat comfortable participating in an 
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IC with a pharmacist using the AGS Beers Criteria. However, when asked if they would be 

interested in participating, a majority (n=4) answered “No.” Of the other five PCPs who 

indicated they were familiar with IC team conference/meeting, only three (60%) felt extremely 

or somewhat comfortable recommending IC to their colleagues.  

Out of the six PCPs who used deprescribing in managing older adult polypharmacy, three 

were somewhat or extremely comfortable in recommending the use of the AGS Beers Criteria to 

their colleagues, and participating in IC with the AGS Beers Criteria along with a pharmacist. 

The four PCPs who had indicated they did not use the 2015 AGS Beers Criteria were neutral, 

somewhat uncomfortable, or extremely uncomfortable in recommending AGS Beers Criteria to 

their colleagues, and participating in an IC with a pharmacist using the AGS Beers Criteria. The 

two PCPs who used the 2015 AGS Beers Criteria for managing older adult polypharmacy were 

comfortable in participating in an IC collaboration with a pharmacist using the AGS Beers 

Criteria.  

The key barrier to participating in IC identified by most PCPs was time (n=7), with 

communication (n=2) as the second barrier, and one survey with no response (n=1). Text 

responses from PCPs on barriers included: “time restraints,” “time and communication 

techniques,” “time and good way to communicate,” and “getting everybody together at the same 

time.” The key ways to promote IC denoted by PCPs were time for the meeting (n=2), using 

email or voicemail communication for IC (n=2), provide information on IC (n=1), have regular 

meetings (n=1), and four surveys with no response (n=4). Text responses from PCPs on 

promoting IC included: “more time,” “using office email and voice mail,” “providing time,” 

“email,” “regular meeting,” and “provide information.”  
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DISCUSSION 

Relationships of Results to Framework and Evidence 

This DNP project’s aims aligned with the PDSA’s QI aims, which both strive to improve 

patient safety and health care quality by implementing an effective health care change (Institute 

for Healthcare Improvement, 2015). This DNP project mimics PDSA’s QI strategy by first 

establishing a plan that involved the formation of a knowledge and needs assessment online 

survey to evaluate PCP knowledge, practice, and perceptions on older adult polypharmacy. The 

second step of PDSA involved implementation of the Qualtrics online survey to PCPs within 

Family Practice Specialists. Qualtrics data was gathered and analyzed during the third step or the 

study stage of PDSA. The final step of the PDSA and this DNP survey project involved 

disseminating these results and recommendations in an executive summary to the CEO PCP, 

office manager, and the PCPs for future QI improvement. Implementing the PDSA methodology 

into this DNP project was advantageous since it served as a blueprint for formulating a 

knowledge and needs assessment online survey, and in framing this project’s plan, study, and 

analysis based on the project’s aims and purposes.  

The literature review has shown a lack of IC in primary care settings and a lack of 

evidence-based practice guidelines in the prevention of polypharmacy. Thus, this DNP project 

served as the first study conducted by a nursing professional on older adult polypharmacy in a 

primary care setting. The recommendation of IC and AGS Beers Criteria affirmed some of the 

prior research recognizing the importance of applying EBP guidelines and algorithms, such as 

the AGS Beers Criteria, and STOPP and START Criteria, for the prevention of older adult 

polypharmacy (Bokhof et al., 2016; Hayashi et al., 2016; Mudge et al., 2016). In this study, 50% 
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of PCPs were interested in IC which supported the majority of the literature review from 

synthesis of evidence that IC directly or indirectly impacts medication management, patient care, 

collaboration, and prevented polypharmacy. Findings from this DNP project also supported 

previous research findings on the utilization of either IC or the AGS Beers Criteria for reduction 

of polypharmacy; in which 80% of PCPs from this project would recommend IC and 60% would 

recommend the AGS Beers Criteria to their colleagues.  

Strengths and Limitations 

Strengths of this DNP project included the high response rate from the PCPs within 

Family Practice Specialists. This project sparked PCP awareness on the importance of IC, the 

AGS Beers Criteria use, and older adult polypharmacy reduction in the primary care setting. The 

open-ended questions on the survey helped identify barriers and facilitators to promote 

participation of IC with a pharmacist using the AGS Beers Criteria. It added to the previous 

research findings on IC and the AGS Beers Criteria use for the appropriate use of polypharmacy 

in older adults. Although five of the PCPs were not familiar with IC, all five would recommend 

IC to their colleagues. 

One of the key limitations to this DNP project was the small sample size. While the 

participant rate (71.4%) of the survey was determined to be adequate for this survey, a larger 

sample may have populated more data for further analysis. The limited number of settings also 

impacted the generalizability of the data since only one primary care setting was used for the 

survey. Other limitations were the credibility of the survey responses from the PCPs’ opinions, 

whether PCPs were truthful in entering their responses. Additional limitations include non-

response bias due to PCPs who did not respond to the open-ended questions; instrumentation 
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bias stemmed from accidentally entering the wrong responses by the PCPs, and computer glitch 

or malfunction; and interpretation bias derived from the principal investigator’s oversight on 

analyzing significant data and misinterpretation of results. 

Impact of Results on Practice 

 The intention of conducting this DNP project was to explore PCPs’ current knowledge 

and practice on IC and AGS Beers Criteria while managing older adult polypharmacy, and to 

explore PCPs’ perception on adapting IC and the AGS Beers Criteria in their primary care 

setting. Results revealed the importance of communicating polypharmacy to older adult patients. 

It revealed misconception and lack of interest in participating in IC and the AGS Beers Criteria 

use, especially among those PCPs who have been practicing longer in the primary care setting. 

PCPs who were in practice longer than 20 years were likely to display a lack of comfort, 

unfamiliarity and disinterest in participating on IC and using the AGS Beers Criteria compared to 

those PCPs who had been in practice less than 20 years (30% vs. 70%). Female PCPs were more 

familiar with IC and the AGS Beers Criteria as compared to male PCPs (40% vs. 10% for IC; 

40% vs. 20% for AGS Beers Criteria), and majority of the female PCPs (50%) demonstrated 

positive interest in participating in IC with a pharmacist using the AGS Beers Criteria. Time and 

communication were cited as the key barriers in consideration of older adult polypharmacy with 

IC and the AGS Beers Criteria use. Time was also the key factor that can facilitate IC, AGS 

Beers Criteria, and older adult polypharmacy prevention.  

 Promoting education on IC, AGS Beers Criteria, and older adult polypharmacy for PCPs 

practicing in the primary care setting regardless of their practice years is also important. 

Educating PCPs on IC will encourage team-based direct patient care, which has been proven to 
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be effective in meeting patient needs, optimizing clinical outcomes, and improving quality of 

health care (Bindler et al., 2012; Chisholm-Burns, Lee, Spivey, Slack, Herrier, Hall-Lipsy, 

Wunz, 2010). Educating PCPs to apply an EBP guideline, such as AGS Beers Criteria, STOPP 

and START Criteria, with IC could further promote polypharmacy reduction (Bokhof et al., 

2016; Hayashi et al., 2016; Mudge et al., 2016). Therefore, appropriate polypharmacy use among 

older patients can start with educating all PCPs and future PCPs practicing within primary care 

settings on IC and the use of AGS Beers Criteria.  

Dissemination and Implications for Future Practice 

Findings of this DNP project will be disseminated to the CEO PCP, office manager, and 

PCPs at Family Practice Specialists during one of their provider meetings. An executive 

summary will be presented and will include statistical results, graphic depiction of results, 

including perceived barriers and benefits of IC and the AGS Beers Criteria use. Discussion 

among PCPs will be encouraged to enlist their opinions regarding education opportunities on IC 

and AGS Beers Criteria, and the initiation of IC involving a pharmacist using an EBP guideline 

within the clinic.  

There are several implications for future practice, including the need to: 

• Educate current medical, nurse practitioner, and physician assistant students on 

polypharmacy, IC, and the AGS Beers criteria as a part of the future practice 

modality. 

• Educate the current practicing PCPs in primary care settings regarding polypharmacy, 

IC, and the AGS Beers Criteria.  
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• Provide educational information to PCPs regarding polypharmacy, IC, and the AGS 

Beers criteria to clarify misconceptions and misunderstandings.  

• Provide interprofessional education to establish and promote effective IC among 

PCPs and pharmacists focused on older adult polypharmacy.  

• Advocate the use of computer-based prescribing, electronic health records, faxes, or 

emails to facilitate IC communication among PCPs and pharmacists. 

• Formulate a standardized use process of EBP guidelines, such as the AGS Beers 

Criteria, within the primary care setting to minimize inappropriate polypharmacy. 

• Establish a routine and regular IC meeting time among the PCPs within the primary 

care setting with a pharmacist to review complex polypharmacy cases and to ensure 

appropriate polypharmacy use among older patients.  

• Work with a consultant pharmacist who can come onsite at designated times (once or 

twice a week) to consult on older patients with polypharmacy. 

Educating current and future PCPs on benefits of IC and the AGS Beers Criteria might 

heighten the practitioners’ responses to older adult polypharmacy and raise awareness on how IC 

and the AGS Beers criteria use could reduce inappropriate polypharmacy. Nonetheless, regular 

communication and providing education on polypharmacy to older adults, their families, and 

their caregivers may be beneficial in promoting self-care and minimizing inappropriate 

polypharmacy.  

Conclusion 

Polypharmacy is a public health epidemic especially among older adults with multiple 

comorbidities. Interventions targeting polypharmacy are complex, multi-faceted and currently 
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lacking broad evidence base. Although research has demonstrated some positive outcomes with 

the utilization of IC and the AGS Beers Criteria, there is no standard guidelines for practicing 

polypharmacy reduction. Implementation of this online DNP project survey shed light on current 

PCPs’ knowledge, practice, and perception on IC, the AGS Beers Criteria, and older adult 

polypharmacy. The results of this DNP project demonstrated that there are still gaps in 

knowledge, practice, and perception of PCPs regarding IC and the AGS Beers Criteria. 

Therefore, there is a need to improve PCP knowledge and perceptions regarding IC, the AGS 

Beers Criteria, and polypharmacy. Providing suitable education, easy communication strategy, 

and effective implementation processes using IC and the AGS Beers Criteria might improve PCP 

knowledge and perceptions and thereby decrease older adult polypharmacy.  

This DNP project was the first research project conducted by a nursing professional 

within a primary care setting on this topic. The trajectory goal of this project was to promote the 

PCPs’ perception and knowledge on IC and the AGS Beers Criteria, and the integration of IC 

and the AGS Beers Criteria as the best practice model and tool targeting older adult 

polypharmacy.  

Further research should target a larger sample in diverse primary care settings, focus on 

different patient populations with polypharmacy, and compare other interventions or evidence-

based practice models or tools to strengthen the evidence base of IC and the AGS Beers Criteria 

in polypharmacy reduction.  
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APPENDIX A: 

SYNTHESIS OF EVIDENCE TABLE 
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Reference Study Design Sample and 

Setting 

Intervention/ 

Methods 

Main Outcomes/ 

Measurements 

Main Results Findings 

(Strengths/Weaknesses/Li

mitations/Gaps) 

Anthierens 

et al. 

(2010) 

Qualitative: 

Qualitative 

descriptive 

methodology 

Sample:  

n= 65 

General 

Practitioner 

(GP) 

Average age 

= 50 

Men = 40 

Women = 25 

Setting: 

Aalst, 

Belgium 

Primary care 

practice 

setting 

 

Individual semi-

structured 

interviews with 

audiotape 

Main Outcome:  

GPs acknowledged 

older adult 

polypharmacy issues 

related to GPs not 

having time for 

medication 

management, patients’ 

self-medicating, and 

lack of regular 

evaluation of older 

adult medication with 

other prescribers  

Measurements: 

Qualitative content 

analysis 

Interviews coded and 

formulated into themes 

4 themes derived 

from the 

interviews: 

1-Patient factors 

on influencing 

older adult 

polypharmacy 

2-GP factors on 

influencing older 

adult 

polypharmacy 

and solutions 

3-Role of 

evidence based 

medicine in older 

adult 

polypharmacy 

4-Role of 

specialists on 

influencing older 

adult 

polypharmacy 

Strength: 

• GPs’ recognition on 

the need of having 

good collaboration 

with other prescribers 

to reduce older adult 

polypharmacy 

Weaknesses: 

• Study conducted 

outside of the US 

• No mention of other 

interventions in 

solving older adult 

polypharmacy 

Limitations: 

• GPs felt powerless 

with limited 

polypharmacy 

intervention options 

• GPs lacked access to 

pharmacotherapy 

• GPs felt there was a 

lack of communication 

with other prescribers 

Gaps: 

Internal Validity: 

• Selection bias 

• Instrumentation bias 

• Investigator 

triangulation 
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Reference Study Design Sample and 

Setting 

Intervention/ 

Methods 

Main Outcomes/ 

Measurements 

Main Results Findings 

(Strengths/Weaknesses/Li

mitations/Gaps) 

External Validity: 

• Interviewer and 

researcher biases due 

to interaction effects 

• Credibility limited 

• Transferability limited 

Bokhof et 

al. (2016) 

Qualitative: 

Meta-

ethnography 

study 

Seven-step 

model of meta-

ethnography 

developed by 

Noblit, Hare and 

colleagues 

 

 

Sample: 

Patients’ 

perspectives: 

n = 6 

Providers’ 

perspectives: 

n = 8 

Inclusion 

criteria: 

Qualitative 

study 

Older patients 

≥65 years, 

multimorbid, 

community 

dwelling 

Primary care 

or GPs 

Polypharmacy 

Discontinuing 

or 

deprescribing 

medication 

across 

medicines  

Step 1 – Identify 

study with clear 

statement of the 

specific research 

question and 

potential benefit 

for the research 

field 

Step 2 – Design 

research strategy 

to retrieve articles 

relevant to the 

topic from 

PubMed, The 

Cochrane Library, 

Web of Science 

Core Collection, 

and Scopus 

Step 3 – Apply the 

Consolidated 

Criteria for 

Reporting 

Qualitative 

Research 

(COREQ) to 

Main Outcomes: 

Challenges faced by 

both the patients and 

providers are 

complexity of 

medication regimens 

and uncertainties in 

decision making 

The core issues for the 

polypharmacy patients 

are symptoms 

experienced from 

medications, 

relationship with their 

prescriber, and 

fragmentation of care 

The core issues for the 

providers are the 

decision-making 

responsibilities due to 

the unsuitable 

guidelines, time 

constraints, and 

deficiency of 

multidisciplinary 

Key themes from 

the study: 

For the patients: 

Experimenting 

with multiple 

medicines, 

attitudes and 

experiences 

towards 

medicines, 

necessity of 

prioritizing 

treatments, 

relations hip with 

providers, and 

system related 

contributors to 

polypharmacy 

For the 

providers: 

Assumptions 

about older 

adults patients, 

interface 

prescribing 

Strength: 

• Study identified 11 

key concepts related 

to both patients and 

providers’ 

perspectives on 

polypharmacy 

• Study included broad 

spectrum of 

qualitative research 

findings on 

polypharmacy 

• Study noted the 

importance of 

partner relationship, 

communication, and 

shared decision-

making  

• Study noted 

collaborations with 

health care 

professionals are 

needed along with 

evidence-based de-

prescribing 
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Reference Study Design Sample and 

Setting 

Intervention/ 

Methods 

Main Outcomes/ 

Measurements 

Main Results Findings 

(Strengths/Weaknesses/Li

mitations/Gaps) 

Setting: 

Primary care 

setting in 

various 

countries 

report the key 

aspects of the 

studies 

Step 4 – Compare 

and search 

individual study 

findings for 

common and 

recurring concepts 

Step 5 – Examine 

each study and 

translate key 

findings to key 

concepts 

Step 6 – 

Synthesize 

translations of key 

concepts for third-

order 

interpretation 

Step 7 – 

Transcribe results 

of synthesis into 

text and tables  

collaboration  

Measurements: 

Synthesis of literature 

review based on 

COREQ criteria 

problems, 

evidence-based 

guidelines for 

polypharmacy, 

failure to meet 

the challenge of 

complex 

decision-making, 

and ineffective 

solution to 

polypharmacy  

• Study identified some 

effectiveness of 

polypharmacy 

interventions, i.e. 

Patient-centered 

deprescribing, Beers 

criteria, and 

STOPP/START 

• First systematic 

review and 

synthesis of both 

patients and 

providers’ 

perceptions on older 

adult polypharmacy 

Weaknesses: 

• Study centered on 

analyzing research 

findings in the US, 

Sweden, New Zealand, 

Germany, Belgium, 

Netherlands, Ireland, 

and Canada  

• No mention of 

interdisciplinary 

collaboration for 

polypharmacy 

interventions 

Limitations: 

• Other relevant articles 

might have been 
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Reference Study Design Sample and 

Setting 

Intervention/ 

Methods 

Main Outcomes/ 

Measurements 

Main Results Findings 

(Strengths/Weaknesses/Li

mitations/Gaps) 

missed since only four 

databases were used 

for research 

• Exclusion of research 

articles from of other 

languages, besides 

English and German 

Gaps: 

Internal Validity: 

• Selection bias 

• Instrumentation bias 

• Investigator 

triangulation 

External Validity: 

• Generalization limited 

• Credibility limited 

• Transferability limited 

Heyworth 

et al. 

(2013) 

Qualitative: 

Semi-structured 

interview and 

observational 

study 

Grounded theory 

Sample: 

n = 15  

Primary Care 

Provider 

(PCP) 

Female = 12 

Male = 3 

Inclusion 

Criteria: 

Ambulatory 

primary care 

provider, and 

worked at 

least one year 

Direct observation 

of Secure 

Messaging (SM) 

usage by PCPs 

and staff at two 

large clinics 

conducted by four 

members of the 

research team for 

2-3 hours  

Each research 

member took field 

notes and 

compared notes 

Main Outcomes: 

PCPs acknowledged 

importance of 

improving medication 

reconciliation and 

favored delegation of 

medication 

reconciliation to 

another staff, like a 

nurse or pharmacist  

About half of the PCPs 

used SM frequently, 

and all PCPs felt SM 

improved workflow 

42 SM managed 

by the PCPs and 

staff with 20 

messages related 

to medication 

management 

Four themes 

described PCPs’ 

experiences and 

perspectives on 

medication 

reconciliation: 

1-Good quality 

medication 

Strengths: 

• PCPs’ perception that 

medication 

reconciliation could 

improve medication 

safety 

• PCPs favored the 

enlisting of inter-

professionals to assist 

with medication 

reconciliation 

• Used inter-professional 

study team for this 

study 
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Reference Study Design Sample and 

Setting 

Intervention/ 

Methods 

Main Outcomes/ 

Measurements 

Main Results Findings 

(Strengths/Weaknesses/Li

mitations/Gaps) 

at Veterans 

Affairs (VA) 

Medical 

Center 

Setting: 

Boston, MA, 

USA 

Veterans 

Affairs (VA) 

Medical 

Center 

Primary care 

office setting 

post observation 

In-depth 

interviews with 15 

PCPs conducted 

with an 

interviewer using 

semi-structured 

interview guide  

Interview lasted 

approximately 40 

minutes  

14 interviews 

were audiotaped 

All recorded 

interviews 

transcribed for 

coding and 

analysis 

and will reduce 

medication adverse 

drug events (ADEs) 

Measurements: 

Field notes from direct 

observation compiled 

by a co-investigator 

All interviews are 

transcribed and de-

identified prior to 

coding 

Grounded theory used 

to develop a theoretical 

framework for using 

SM 

NVivo 8 used for data 

coding and analysis 

reconciliation 

could improve 

outcomes 

2-Obtaining good 

quality 

medication 

reconciliation is 

challenging 

3-Technology 

difficulty as 

obstacles to good 

quality 

medication 

reconciliation 

4-Other 

opportunities for 

improving 

medication 

reconciliation 

Weaknesses: 

• Study focused on SM 

technology for 

medication 

reconciliation 

• No mention of older 

adult population or 

polypharmacy in 

relation to medication 

reconciliation 

Limitations: 

• Small sample size 

• PCPs knew about SM 

intervention from their 

patients prior to the 

study 

Gaps: 

Internal Validity: 

• Sample bias 

• Selection bias 

• Investigator 

triangulation 

• Analysis triangulation 

External Validity: 

• Dependability of the 

study over time 

• Not transferable since 

study conducted in 

only one medical 

center 
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Reference Study Design Sample and 

Setting 

Intervention/ 

Methods 

Main Outcomes/ 

Measurements 

Main Results Findings 

(Strengths/Weaknesses/Li

mitations/Gaps) 

Takane et 

al. (2013) 

Quantitative: 

Polypharmacy 

Reviews among 

Elderly 

Population 

(PREP) Project 

Self-

administered 

survey 

Theory of 

Planned 

Behavior (TPB) 

Sample: 

n = 21 

Average age 

= 75.4 

Female = 

90.5% 

Male = 9.5% 

Taking 

average of 5.1 

medications 

Setting: 

Two minority 

serving, 

independent 

housing sites 

O’ahu, 

Hawaii, USA 

Participants 

recruited from 

Medication 

BINGO meeting 

at two minority 

housing sites  

Participants 

signed consent 

form and 

completed the 

needs assessment 

during the 

meeting 

Needs assessment 

gathered and 

analyzed 

Main Outcomes: 

Older adult patients 

felt comfortable talking 

to their physicians. 

However, 

communication 

regarding 

polypharmacy 

education was rare 

The study 

demonstrated the need 

of having an 

intervention focusing 

on communicating 

polypharmacy to the 

older adults 

Measurements: 

Assessment questions 

modified from 

Hyperpharmacotherapy 

Assessment Tool 

(HAT) 

Survey questions 

developed to fit the 

Theory of Planned 

Behavior (TPB) 

Data collected and 

analyzed using 

Microsoft Excel 

90% of 

participants 

scored positive 

for physician-

patient 

communication. 

However, 76.2% 

of participants 

unable to 

describe drug-

drug interaction, 

and 61.9% 

unable to 

describe purpose 

of medications 

Positive 

correlation 

between the 

number of 

medications 

taking and the 

number of 

physicians seeing 

Strengths: 

• Older adult perception 

on communicating 

polypharmacy with 

physicians 

• Linking medication 

review with 

physicians’ 

communication 

• Identified the 

importance of patient-

physician 

communication as well 

as physician-physician 

communication 

Weakness: 

• Identified using Health 

Information 

Technology for further 

study, but no mention 

of multidisciplinary 

intervention 

Limitations: 

• Only two local housing 

sites were selected for 

the study 

• Small sample size 

• Male participants 

under represented 

 

 



 

 

 

 

49 

Reference Study Design Sample and 

Setting 

Intervention/ 

Methods 

Main Outcomes/ 

Measurements 

Main Results Findings 

(Strengths/Weaknesses/Li

mitations/Gaps) 

Gaps: 

Internal Validity: 

• Sample and selection 

biases 

External Validity: 

• Transferability limited 

• Not generalized  

Whitehead 

(2010) 

Quantitative: 

Quasi-

experimental 

research study 

Pretest and 

posttest 

questionnaire 

Orem’s General 

Theory 

Sample: 

n = 82 

Experimental 

Group: 

n = 41 

Control 

Group: 

n = 41 

Majority of 

participants 

was female 

Spanish 

speaking = 

21% 

English 

speaking = 

86% 

Setting: 

A senior 

apartment 

complex 

Northeastern, 

USA 

Participants 

recruited from 

general invitation 

for the study 

The participants 

were randomly 

assigned to 

experimental and 

control groups  

Experimental 

group received 

pretest, posttest, 

and an education 

session on 

medications 

Control group 

received only 

pretest and 

posttest 

Pretest and 

posttest written in 

both English and 

Spanish 

Main Outcomes: 

Education session 

provided to the 

experimental group 

was effective in 

improving medication 

knowledge in the older 

adults with p=.002 for 

mean posttest result 

between the two 

groups 

Measurements: 

Descriptive statistics 

with independent t-test 

for data analysis 

Participants who 

received 

education session 

on drug-to-drug 

interactions from 

the nurse 

demonstrated 

increased 

knowledge 

regarding drug-

to-drug 

interaction as 

compared to the 

control group 

and all 

participants’ 

pretest results 

Strengths: 

• The study pinpointed 

older adult lack of 

knowledge to 

medications as the key 

to polypharmacy in 

older adults 

• It recognized the need 

for health care 

professionals to 

dissimilate medication 

knowledge to the older 

adults 

Weaknesses: 

• No mention of 

utilizing other 

polypharmacy 

interventions 

• Focused only on 

medication education 

• Outdated references 
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Reference Study Design Sample and 

Setting 

Intervention/ 

Methods 

Main Outcomes/ 

Measurements 

Main Results Findings 

(Strengths/Weaknesses/Li

mitations/Gaps) 

Limitations: 

• Visual and hearing 

deficits from the older 

adults prolong the 

study time 

• Some participants 

failed to return for the 

intended posttest date 

Gaps: 

Internal Validity: 

• Cause effects between 

researcher and 

participants 

• Attrition bias 

• Selection bias 

• Hawthorne effect 

• Researcher 

expectancies 

External Validity: 

• Lack of male 

representatives 

• Confounding variables 

contamination 

• Not generalized to all 

older adult population 

Brulhart et 

al. (2011) 

Quantitative: 

Prospective 

study 

Satisfaction 

evaluation 

questionnaire for 

Sample: 

n = 329 

Age [mean 

(SD)] = 83 (8) 

Male = 78 

(24%) 

Medication 

review from 

January 2007 to 

December 2009 

conducted by two 

pharmacists, and 

Main Outcomes: 

Multidisciplinary 

medication reviews 

decrease the number of 

drugs prescribed from 

12.8 to 11.8 with 

A total of 1,225 

DRPs were 

detected and 

discussed by the 

pharmacists with 

the physicians 

Strengths: 

• Multidisciplinary 

medication review 

conducted by the 

pharmacists received 

positive feedback from 
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Reference Study Design Sample and 

Setting 

Intervention/ 

Methods 

Main Outcomes/ 

Measurements 

Main Results Findings 

(Strengths/Weaknesses/Li

mitations/Gaps) 

multidisciplinary 

participants 

Female = 251 

(76%) 

Setting: 

Ten nursing 

homes in 

Switzerland 

discussed with 

eleven physicians 

and twenty-three 

nurses during 

multidisciplinary 

meetings 

Medication 

review conducted 

initially by 

pharmacists and 

discussed during 

the 

multidisciplinary 

meetings 

Medication 

review limited to 

five patients with 

the 

multidisciplinary 

meeting lasting 

one hour monthly 

p<0.01  

All physicians (n=11) 

and nurses (n=23) 

highly valued 

multidisciplinary 

intervention 

Measurements: 

Medication review 

conducted by 

pharmacists focusing 

on drug indication, 

medication risks, 

medication error, 

dosing, side effects, 

and drug related 

problems (DRPs) 

Medication 

interactions checked 

with Pharmavista 

database 

DRPs and drugs 

interventions 

documented using 

Pharmaceutical Care 

Network Europe 

(PCNE V5.00) 

Satisfaction evaluation 

questionnaire 

discussed with 

participants’ 

physicians and nurses 

on the impact of 

and nurses 

during the 

multidisciplinary 

meetings. 343 

with drug-drug 

interactions and 

803 with 

treatment 

modifications: 

373 drugs 

stopped, 197 

dosages changed, 

95 instructions 

amended, 86 

drug choices 

altered, 35 drugs 

formulations 

changed, and 17 

new drugs 

initiated  

Satisfaction 

evaluation from 

physicians and 

nurses displayed 

positive 

appreciation for 

multidisciplinary 

meetings with 

average score of 

3.5/4 (4 being the 

best score) 

the physicians and 

nurses who 

participated 

• Multidisciplinary 

medication reviews 

optimized drug therapy 

via monitoring of 

drug-drug interaction 

and side effects 

• Medication costs in the 

nursing home 

decreased with 

multidisciplinary 

medication review 

Weaknesses: 

• Lack of direct contact 

between pharmacists 

and patients 

• Lack of results on 

morbidity and 

mortality 

Limitations: 

• One nursing home 

studied 

• Accessibility to 

laboratory results and 

medical diagnoses 

• Multiplicity of data 

records 
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Reference Study Design Sample and 

Setting 

Intervention/ 

Methods 

Main Outcomes/ 

Measurements 

Main Results Findings 

(Strengths/Weaknesses/Li

mitations/Gaps) 

multidisciplinary 

intervention 

Statistical data 

analyzed by Microsoft 

Excel version 2003. 

Comparisons were 

conducted with 

Wilcoxon test for non-

Gaussian distribution. 

Normality tested with 

chi-square test 

Gaps: 

Internal Validity: 

• Selection bias 

• Attrition bias 

• Instrumentation bias 

Construct Validity: 

• Pharmacist/researcher 

expectancies 

External Validity: 

• More female 

representation than 

male 

• Not generalizable 

• Not transferable 

Hayashi et 

al. (2016) 

Quantitative: 

Retrospective 

cohort study 

 

Sample: 

n = 432 

Women = 188 

Men = 244 

Age 65 – 74 

yr. = 267 

Age ≥ 75 yr. 

= 165 

Setting: 

Department 

of Neurology 

and 

Geriatrics, 

Gifu 

University 

Hospital, 

Japan 

Retrospective 

examination of 

hospital electronic 

medical records 

(EMR) on 

multidisciplinary 

medical 

professionals’ 

(doctors, nurses, 

and pharmacists) 

review of each 

patient’s 

medications at 

admission, in-

patient, and 

discharge from 

June 2004 to 

Main Outcomes: 

Multidisciplinary 

medication review 

using EMR 

significantly reduced 

the number of 

medications taken by 

older adult inpatients 

with polypharmacy 

from an average 

reduction of 1.14 to 

3.07 medications (p < 

0.001)  

Measurements: 

Clinical data were 

collected 

retrospectively from 

Multidisciplinary 

medication 

review was 

significantly 

effective in 

reducing 

medications for 

the 

polypharmacy 

inpatients as 

compared to the 

non-

polypharmacy 

inpatients  

 

Strengths: 

• Multidisciplinary 

medication review 

using EMR improved 

medication regimens 

for older adult 

inpatients  

• Multidisciplinary 

medication review 

using EMR was 

effective in 

discontinuing 

medication based on 

updated AGS Beers 

Criteria, and decreased 

inpatient older adult 

falls 
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Reference Study Design Sample and 

Setting 

Intervention/ 

Methods 

Main Outcomes/ 

Measurements 

Main Results Findings 

(Strengths/Weaknesses/Li

mitations/Gaps) 

December 2011 

Multidisciplinary 

medical 

professionals 

conducted weekly 

geriatric 

assessment and 

discussion 

regarding 

treatments and 

medications  

hospital EMR and 

entered to a Microsoft 

Access database 

Data included sex, age, 

number of 

medications, names, 

and categories of 

medications 

administered at 

admissions and at 

discharge 

Statistical data 

analyzed by Wilcoxon 

signed-rank tests, 

Mann-Whitney U-tests 

or χ2-tests via SPSS 

version 21.0 (IBM, 

Armonk, NY, USA) 

 

• Multidisciplinary 

discussion of the 

patient’s therapy and 

weekly geriatric 

assessment prevented 

undertreatment, 

overlapping of 

medications, adverse 

effects and reactions to 

medications  

Weaknesses: 

• Lack of current 

statistical data on 

multidisciplinary 

medication review 

using inpatient EMR 

• Lack of results on 

morbidity and 

mortality 

Limitations: 

• One University 

hospital studied 

• Accessibility to 

laboratory results and 

medical diagnoses 

• Multiplicity of data 

records 

Gaps: 

Internal Validity: 

• Selection bias 

• Attrition bias 
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Reference Study Design Sample and 

Setting 

Intervention/ 

Methods 

Main Outcomes/ 

Measurements 

Main Results Findings 

(Strengths/Weaknesses/Li

mitations/Gaps) 

• Instrumentation bias 

Construct Validity: 

• Researcher/ 

investigator 

expectancies and bias 

External Validity: 

• Not generalizable 

• Not transferable 

Lang et al. 

(2012) 

Quantitative: 

Prospective and 

interventional 

study 

 

Sample: 

n = 150 

Average age 

= 80 +/- 8.1 

years 

Female = 

69.3% 

Inclusion 

Criteria: 

Disabled with 

at least one 

ADL with 

mental 

comorbidities 

Setting: 

Geneva 

University 

Hospital, 

Switzerland 

Daily 

interdisciplinary 

collaboration 

between senior 

geriatrician, 

psychiatrist, and 

other geriatric 

interdisciplinary 

team for 

participants from 

hospital admission 

to discharge 

Interdisciplinary 

team designed, 

implemented, and 

monitored health 

care and discharge 

plans for 

participants 

Main Outcomes: 

Interdisciplinary 

collaboration reduced 

the total number of 

medications for 150 

participants from 1347 

to 790 (p<.0001) at 

hospital discharge and 

lowered inappropriate 

medications and 

prescription omissions 

(PO) to 19% (p 

<.0001) and 11% (p 

<.0001), respectively 

Measurements: 

Inappropriate 

medications and PO 

detected and recorded 

by a trained 

investigator and using 

Screening Tool of 

Older Person’s 

Prescription (STOPP) 

Interdisciplinary 

collaboration is 

effective in 

managing 

medications 

among geriatric 

and psychiatric 

patients from 

hospital 

admission to 

discharge 

Interdisciplinary 

collaboration 

medication 

management 

reduced Potential 

Inappropriate 

Medication 

(PIM) from 

77.3% to 18.6% 

(p<.0001), and 

lowered PO from 

64.7% to 11.2% 

Strengths: 

• First interdisciplinary 

collaboration study on 

medico-psychiatric 

medication 

management 

• Study found 

interdisciplinary 

intervention on 

medication 

management more 

effective as compared 

to educational, 

medication review, 

computerized support 

system, and regulatory 

policies interventions 

Weaknesses: 

• Study conducted 

outside of the US 

• No mention of 

analytical relationship 

between medications 
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Reference Study Design Sample and 

Setting 

Intervention/ 

Methods 

Main Outcomes/ 

Measurements 

Main Results Findings 

(Strengths/Weaknesses/Li

mitations/Gaps) 

and Screening Tool to 

Alert doctors to Right 

Treatment (START) 

criteria at admission 

and discharge 

Statistical analysis 

using SAS software, 

version 9.1 

Categorical outcomes 

tested with McNemar’s 

test, paired Student t-

test, and paired 

Wilcoxon signed rank 

test 

(p<.0001) and hospitalization 

Limitations: 

• Factors influencing 

PIM and PO not 

analyzed 

• Study did not measure 

adverse drug events 

(ADE) outcomes 

• Study did not provide 

follow up information 

on medication 

management post 

hospitalization 

Gaps: 

Internal Validity: 

• Mortality bias 

• Attrition bias 

• Selection bias 

• Instrumentation bias 

External Validity: 

• Study conducted in 

one hospital – not 

generalizable 

• More female 

representation than 

male 

Halvorsen 

et al. 

(2010 

Quantitative: 

Descriptive 

intervention 

study 

Sample: 

n = 142 

Female = 106 

Mean age = 

86.9 

Systematic 

medication 

reviews and case 

conference 

conducted on 15 

Main Outcome: 

Systematic medication 

reviews revealed 710 

DRPs. 504 

acknowledged by the 

Multidisciplinary 

team intervention 

could identify 

and resolve DRP 

and 

Strengths: 

• First study in Norway 

on multidisciplinary 

case conferences in 

reducing DRP in 
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Setting 

Intervention/ 

Methods 

Main Outcomes/ 

Measurements 

Main Results Findings 

(Strengths/Weaknesses/Li

mitations/Gaps) 

Setting: 

3 nursing 

homes in 

Bergen, 

Norway 

patients in each 

nursing home 

Multidisciplinary 

case conferences 

between 

pharmacists, 

physicians, and 

nurses weekly to 

discuss and 

resolve individual 

patient’s drug 

related problem 

(DRP) 

patients’ physicians 

and 476 interventions 

on DRPs completed 

via multidisciplinary 

case conferences 

Measurements: 

Data coded according 

to DRP category and 

analyzed as a before-

and-after study. 

Student’s t-test and 

Wilcoxon rank-sum 

tests used to compare 

groups. SPSS version 

14.0 used 

polypharmacy 

issues in nursing 

home setting 

Study revealed 

66% of primary 

physicians 

accepted 

multidisciplinary 

team’s 

recommendations 

and 94% 

implemented 

changes 

nursing home 

• Multidisciplinary 

intervention effective 

in medication 

management 

• Involvement of 

prescribers and nurses 

in decision making 

process 

Weakness: 

• References outdated 

and no relevant 

multidisciplinary 

references 

Limitations: 

• Small sample size 

• No control group 

• Not able to verify 

trustworthiness of 

medical records and 

diagnoses 

Gaps: 

Internal Validity: 

• Small sample size with 

majority of female 

participants  

• Data collection bias 

• Instrumentation and 

taxonomy bias 
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Setting 
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Methods 

Main Outcomes/ 

Measurements 

Main Results Findings 

(Strengths/Weaknesses/Li

mitations/Gaps) 

External Validity: 

• Generalizability 

limited 

Kostas et 

al. (2014) 

Quantitative: 

Needs 

assessment 

study 

Structured 

online survey 

 

Sample: 

n = 95 

Male = 54% 

Average age 

= 30 

Resident = 79 

Fellow = 13 

Physician 

assistant = 8 

Inclusion 

criteria: Post-

graduate year 

2 (PGY-2) 

residents, 

attending, and 

physician 

assistants 

rotating 

through 

Geriatric 

Medicine 

rotation 

Setting: 

Clinical 

classroom 

setting 

Brigham and 

Women’s 

Hospital, 

All PGY-2 

residents were 

invited to 

participate in 

medication 

management 

workshop 

Participants 

completed a 

medication 

appropriateness 

survey online for 

three patients; one 

of the patients was 

their own 

During workshop, 

the 

interdisciplinary 

team reviewed 

participants’ 

medication 

management 

worksheet and 

their patents’ 

medication review 

Interdisciplinary 

discussion 

conducted by the 

interdisciplinary 

Main Outcomes: 

Participants’ scores on 

medication review lists 

improved significantly 

for all their three 

patients with p<.001, 

p=.009, and p<.001.  

After the workshop, 

95% of participants 

planned to change their 

patients’ medication 

regimen. 3 months’ 

post workshop, 35% of 

participants changed 

the patients’ 

medication that they 

discussed at the 

workshop, and 71% of 

participants made 

changes to other 

patients’ medication 

regimen 

78% of participants 

rated the workshop as 

the top nonclinical 

experience of their 

geriatric rotation 

Measurements: 

Descriptive statistical 

Interdisciplinary 

medication 

management 

workshop 

improved 

geriatric 

physicians’ 

ability to 

accurately review 

patients’ 

medication 

regimen, identify 

drug issues like 

polypharmacy, 

and change the 

physicians’ 

prescribing 

behavior 

Interdisciplinary 

nature of the 

workshop 

enhanced 

collaboration and 

shared 

responsibilities 

Strengths: 

• All levels of 

physicians involved in 

geriatric care were 

involved in the study 

• Early implementation 

of interdisciplinary 

concept during health 

care professionals’ 

training could 

eliminate future 

medication issues like 

polypharmacy in the 

older adults 

Weaknesses: 

• Study only conducted 

within one university 

medical center 

• Study focused only on 

the physicians and did 

not involve nurses and 

pharmacists 

Limitations: 

• No control group 

• Low 3 months post 

workshop participation 
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Main Results Findings 

(Strengths/Weaknesses/Li

mitations/Gaps) 

USA team and the 

participants 

Workshop was 

interactive and 

lasted 90 minutes 

for 3 months 

After the 

workshop, 

participants 

review 

medications of the 

three patients, 

complete online 

survey after their 

geriatric rotation 

and 3 months later 

analysis used 

Difference between 

groups conducted by 

Shapiro-Wilk 

normality test 

Statistical analyses 

include paired t-test, 

two tiled p-values, 

Fisher exact tests 

Gaps: 

Internal Validity: 

• Selection bias 

• Sample bias 

Construct Validity: 

• Reaction to the study 

situation and design 

• Investigators/researche

rs expectancies 

External Validity: 

• Interaction effect 

• Generalizability 

limited 

Mudge et 

al. (2016) 

Quantitative: 

Retrospective 

intervention 

study  

 

Sample: 

n = 17 

Men = 10 

Women = 7 

Mean age = 

77.8 ± 9.3 

Median 

Charlson 

comorbidity 

score = 3 

Exclusion 

criteria: 

Not resident 

of Brisbane 

Discharged to 

palliative care 

Retrospective 

review of 

medication 

reconciliation 

conducted by The 

Targeting 

Hospitalization 

Risks in 

Vulnerable Elders 

(THRIVE) clinic 

team from June 

2012 to February 

2013  

THRIVE team 

consisted of 

multidisciplinary 

Main Outcomes: 

Patients who attended 

the THRIVE clinic had 

a significant reduction 

in mean medication 

count and tablet load 

with medication count 

decreased from 14.3 to 

11.2 medications; p < 

0.001, mean tablet load 

decreased from 20.5 to 

16.9 tablets; p < 0.01, 

and PIMs decreased 

from 38 to 14 

medications 

Measurements: 

Collaborative 

care in a 

multidisciplinary 

outpatient clinic 

reduced 

inappropriate 

medications use 

in older adults 

with high risk of 

readmission 

Total medication 

count was 

reduced by 22% 

and PIMs by 

63% by the 12 

weeks of 

Strengths: 

• Involvement and 

collaboration of 

multidisciplinary team 

(a physician and a 

pharmacist) 

• Utilize STOPP 

screening tool as 

evidence-based 

guideline for PIMs 

• Recommend utilizing 

PIMs screening tools, 

i.e. STOPP and Beers 

Criteria 
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Reference Study Design Sample and 

Setting 

Intervention/ 

Methods 

Main Outcomes/ 

Measurements 

Main Results Findings 

(Strengths/Weaknesses/Li

mitations/Gaps) 

Received 

hospital’s 

heart failure 

service 

Setting: 

General 

Medicine 

service of a 

metropolitan 

teaching 

hospital in 

Brisbane, 

Australia 

health care 

professionals (a 

pharmacist and a 

physician)  

The team 

analyzed each 

patient’s complete 

medication history 

retrospectively at 

entry time to the 

THRIVE clinic 

and at 12 weeks 

of follow up 

Assessment and 

comparison of 

each patient’s 

total number of 

medications, 

tablet load, and 

potentially 

inappropriate 

medications 

(PIMs)  

Screening of PIMs 

were based on the 

Screening Tool of 

Older Persons 

Prescriptions 

(STOPP) tool 

 

The Wilcoxon 

matched-pairs test was 

used to compare 

medication and tablet 

count  

PIMs at baseline and 

12 weeks were 

identified 

retrospectively using 

STOPP 

outpatient clinic 

follow up 

Collaboration 

between a 

physician and a 

pharmacist 

ensured a 

comprehensive, 

patient-centered 

assessment and 

medication 

deprescribing 

plan 

Weaknesses: 

• Study conducted only 

in hospital outpatient 

setting and not primary 

care setting 

• Study focused only on 

multidisciplinary 

collaboration among 

physician and 

pharmacist 

• One third of the 

patients who 

participated in the 

study were readmitted 

to the hospital during 

the study and placed 

back on PIMs 

 Limitations: 

• No control group 

• Small sample size 

• Lack of detailed 

measurement on 

patients and providers’ 

adherence to 

medications 

recommendation 

Gaps: 

Internal Validity: 

• Selection bias 

• Sample bias 

• Instrument bias 
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Reference Study Design Sample and 

Setting 

Intervention/ 

Methods 

Main Outcomes/ 

Measurements 

Main Results Findings 

(Strengths/Weaknesses/Li

mitations/Gaps) 

Construct Validity: 

• Reaction to the study 

situation and design 

• Investigator/researcher 

expectancies 

External Validity: 

• Interaction effect 

• Generalizability 

limited 

 

Voisine et 

al. (2016) 

Quantitative: 

Needs 

assessment 

study 

Anonymous 

survey 

Interdisciplinary 

collaboration 

Sample: 

Patients: 

n = 540  

Staff: 

n = 15 

Nurses = 3 

Physicians = 

9 

Practice 

assistants = 3 

Pharmacists: 

n = 9 

Setting: 

Academic 

ambulatory 

geriatrics 

practice office 

Boston, MA 

 

Needs assessment 

to determine 

polypharmacy 

perceptions from 

patients/caregiver

s and staff  

Interdisciplinary 

meetings between 

nurses, 

physicians, and 

pharmacists to 

devise 

polypharmacy 

intervention of 

referral to 

geriatrics 

pharmacists, and 

documentation of 

polypharmacy in 

EMR 

Nurses printed 

Main Outcomes: 

There was an increase 

in identification of 

polypharmacy patients 

in the EMR, increase 

in pharmacist referral 

and physicians’ 

participation due to 

interdisciplinary 

collaboration generated 

intervention 

Measurements: 

48% of patients were 

flagged as taking ≥ 10 

medications 

11% of patients were 

identified in EMR with 

polypharmacy ICD-10 

code 

14 cases of 

polypharmacy patients 

Patient-centered 

interdisciplinary 

intervention can 

reduce 

polypharmacy 

Through 

interdisciplinary 

meetings, an 

intervention was 

devised targeting 

patients with 

polypharmacy 

issues  

Strengths: 

• Both the patients and 

staff were involved in 

the study 

• Implementation of 

interdisciplinary 

collaboration 

intervention can 

eliminate 

polypharmacy issues  

• Interdisciplinary 

collaboration increases 

both providers and 

pharmacists’ 

participation 

Weaknesses: 

• Study only conducted 

within one ambulatory 

setting  

Limitations: 

• Small staff sample size 
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Reference Study Design Sample and 

Setting 

Intervention/ 

Methods 

Main Outcomes/ 

Measurements 

Main Results Findings 

(Strengths/Weaknesses/Li

mitations/Gaps) 

medication list for 

patients taking ≥ 

10 medications, 

and gave the list 

to patients for 

them to review 

with physicians 

for errors  

A provider 

education session 

was conducted to 

remind the 

physicians to post 

reminder, flag 

medication list, 

add ICD-10 code 

to EMR; and to 

refer 

polypharmacy 

patients to 

pharmacist  

were referred to 

pharmacist 

67% of physicians 

participated in the 

intervention  

Gaps: 

Internal Validity: 

• Selection bias 

• Sample bias 

• Instrument bias 

Construct Validity: 

• Reaction to the study 

situation and design 

External Validity: 

• Generalizability limited 

Jager et al. 

(2015) 

Qualitative: 

Qualitative 

tailored 

intervention 

study  

Group 

discussion  

Interviews 

Evaluation 

Questionnaire 

 

Sample: 

Primary care 

physicians: 

n = 12 

Male = 8 

(67%) 

Female = 4 

(33%) 

Mean age = 

53 years (40 – 

63) 

Intervention 

involved 

conducting a 

workshop for 

health care 

professionals 

focusing on 

knowledge, 

awareness, and 

skills for 

polypharmacy; 

Main Outcomes: 

41 possible sources of 

medication errors and 

41 strategies to 

improve medication 

management were 

identified during the 

workshop 

Participants of the 

workshop evaluated 

the workshop 

The results and 

findings of this 

tailored 

intervention 

identified 

recommendations 

for 

polypharmacy in 

the primary care 

setting and 

recommended 

Strengths: 

• Focused on primary 

care physicians’ 

perception on 

polypharmacy 

• Intervention tailored to 

individual physician’s 

practice needs for 

polypharmacy 
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Reference Study Design Sample and 

Setting 

Intervention/ 

Methods 

Main Outcomes/ 

Measurements 

Main Results Findings 

(Strengths/Weaknesses/Li

mitations/Gaps) 

Mean work 

experience = 

18 years (4 – 

30) 

Setting: 

Health 

insurance 

organization 

Heidelberg, 

Germany 

and patient 

educational 

materials for 

polypharmacy 

Intervention 

consists of three 

components: 1-the 

elaboration on the 

individual’s 

practice concepts 

2- training for 

health care 

professionals 3- 

educational 

materials for 

patients 

positively with its 

relevancy to practice 

The workshop 

intervention is 

appropriate to provide 

medication 

management 

knowledge to the 

participants 

Measurements: 

Qualitative content 

analysis 

Group discussion, 

interviews, and 

questionnaire coded 

and formulated into 

barriers and strategies 

strategies for the 

primary care 

physicians to 

implement 

Based on the 

results, 

researchers will 

elaborate on 

individual 

concepts per the 

needs of each 

physician’s 

practice 

41 barriers and 

strategies were 

identified 

regarding 

prescription, 

documentation, 

writing 

prescriptions, 

dispensing 

medications, 

administration of 

medications, 

monitoring of 

ADR, taking 

inventory, patient 

preferences, and 

medication 

reconciliation 

 

• Physicians favored the 

workshop training and 

discussion regarding 

polypharmacy as an 

alternative intervention 

targeting 

polypharmacy issue 

• Physicians favored 

using new patient 

education materials, 

i.e. tablet computer, 

posters, and reminders 

Weaknesses: 

• Study focused only on 

educating physicians 

on polypharmacy  

• No mention of 

educating other health 

care professionals and 

polypharmacy in older 

adults in relation to 

medication 

reconciliation 

• No mention of 

interdisciplinary 

collaboration 

Limitations: 

• Small sample size 

• Lack of statistical data 

on the older adult 

patients’ knowledge 
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Reference Study Design Sample and 

Setting 

Intervention/ 

Methods 

Main Outcomes/ 

Measurements 

Main Results Findings 

(Strengths/Weaknesses/Li

mitations/Gaps) 

and feasibility of using 

tablet computer 

Gaps: 

Internal Validity: 

• Sample bias 

• Selection bias 

• Investigator 

triangulation 

• Analysis triangulation 

External Validity: 

• Dependability of the 

study over time 

• Not transferable  

• Not generalized 

Tamura et 

al. (2011) 

 

Quantitative: 

Quality 

improvement 

intervention 

study 

 

Sample: 

n = 74 

Average age 

= 82.7 

Male = 27.1% 

Female = 

72.9% 

Meeting 

Minimum 

Data Set 

(MDS) 

quality 

indicator (QI) 

criteria for 

polypharmacy 

(9 or more 

medications) 

Geriatric fellows 

and attending 

physicians 

reviewed 

individual 

patient’s 

medication list, 

followed Beers 

and Epocrates 

online guideline 

on drug-to-drug 

interaction, and 

recommended 

medication 

changes to 

primary 

physicians 

Main Outcome: 

Effective geriatrician 

led intervention 

reduces polypharmacy 

and provides core 

competency training 

for geriatric fellows  

Measurements: 

Descriptive statistics 

involving means, 

standard deviation, and 

sums of variables 

collected for the 

following categories: 

total number, 

scheduled, pro re nata 

(PRN), high risk, 

Post intervention 

results with a 

decrease in total 

number of 

medications 

taken (16.64 to 

15.54, p<.001), 

scheduled (11.3 

to 10.99, 

p<.001), PRN 

(5.33 to 4.56, 

p<.001), high 

risk (0.94 to 

0.73, p<.001), 

contraindicated 

(0.29 to 0.13, 

p=.004), 

Strengths: 

• First study on 

physician intervention 

for polypharmacy in a 

nursing home in the 

US 

• Study compared with 

Beers Criteria and 

Epocrates to detect 

medication risk and 

drug to drug 

interaction 

Weaknesses: 

• No mention of other 

older adult 

polypharmacy 

interventions 
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Reference Study Design Sample and 

Setting 

Intervention/ 

Methods 

Main Outcomes/ 

Measurements 

Main Results Findings 

(Strengths/Weaknesses/Li

mitations/Gaps) 

Setting:  

180 bed 

nursing home 

in Honolulu, 

HI, USA 

 

Pre-and-Post 

intervention 

contraindicated, 

potential drug-drug 

interactions, and with 

no indication 

potential drug-

drug interaction 

(6.1 to 4.83, 

p<.001), and 

with no 

indication (3.34 

to 3.29, p=.045) 

• Only one nursing 

home was studied 

Limitations: 

• Study result not 

transferable to other 

settings 

• Majority of the 

patients in the study 

were under the study 

geriatricians’ care 

Gaps: 

Internal Validity: 

• Sample bias – male 

population 

underrepresented 

• Geriatric fellows and 

physicians not blinded 

while collecting data 

• Data saturation not 

mentioned 

External Validity: 

• Generalizability 

limited 

Pal et al. 

(2013) 

Quantitative: 

Prospective non-

randomized 

cohort study 

Sample: 

Intervention 

Group: 

n = 537 

Male = 49.3% 

Average age 

= 56.7 

Control 

Intervention 

Group: 

Pharmacist 

medication 

reconciliation and 

counseling based 

on a screening 

tool 

Main Outcome: 

Pharmacist 

involvement in 

patient’s hospital 

discharge process 

reduces 30-day 

readmission rate and 

detects polypharmacy 

Pharmacy review 

group had a 

lower 30-day 

readmission rate 

than the no 

pharmacy review 

group (16.8% vs. 

26.0%; Odds 

Strength: 

• The study 

demonstrated the 

effectiveness of a 

pharmacist’s 

medication review at 

discharge and 

counseling in reducing 
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Reference Study Design Sample and 

Setting 

Intervention/ 

Methods 

Main Outcomes/ 

Measurements 

Main Results Findings 

(Strengths/Weaknesses/Li

mitations/Gaps) 

Group:  

n = 192 

Male = 47.9% 

Average age 

= 54.4 

Inclusion 

Criteria: All 

hospital 

discharged 

adult patients 

18 years or 

older 

Setting: 

Medical-

Surgical 

Telemetry 

Unit at the 

University of 

Kansas 

Hospital, 

USA 

Pharmacist 

provides one-to-

one patient 

counseling prior 

to hospital 

discharge on 

medications, 

verifies pre-

admission 

medications with 

patient, identifies 

medication errors 

and discrepancies, 

documents patient 

interaction, 

medication 

reconciliation, and 

follow-up plan, 

and creates EMR 

generated 

medication 

calendar for 

patient  

Control Group: 

No pharmacist 

intervention 

appropriately 

Measurements: 

Primary Outcome: 

30-day readmission 

rate 

Secondary Outcome: 

Assessment of 

polypharmacy and 

problem medications 

Fisher exact test with 

mid-P method 

The conditional 

maximum likelihood 

estimate (CMLE) of 

odds ratio 

Wilson score interval 

Open Source 

Epidemiologic 

Statistics for Public 

Health, version 2.3.1 

ratio [OR] 0.572; 

95% CI, 0.387-

0.852; p=.006) 

Polypharmacy in 

combination with 

one problem 

medication had a 

higher 30-day 

readmission rate 

hospital readmission  

Weakness: 

• No mention of 

multidisciplinary 

collaboration with 

other health care 

professionals 

Limitations: 

• Study conducted in 

one hospital with no 

geriatric unit 

• Lack of analytical 

ability on the impact of 

hospital readmission 

due to multiple 

medications factors or 

single medication 

factor 

Gaps: 

Internal Validity: 

• Sample bias 

• Instrumentations bias 

• Pharmacists not 

randomized and 

blinded to the study 

External Validity: 

• Generalizability 

limited 
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APPENDIX B: 

SURVEY INVITATION LETTER 
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Survey Invitation Letter 

 

Dear Provider, 

 

My name is Sheng Peng. I am a Doctor of Nursing Practice student specializing in 

Family Health from the University of Arizona. For my final project, I am researching older 

adults’ polypharmacy in family medicine. Because you specialize in family medicine and care 

for older adults with polypharmacy use, I am inviting you to participate in a brief online, 

anonymous survey.  

 

The purpose of the survey is to evaluate the current knowledge and practice of providers 

regarding (1) 2015 AGS Beers Criteria and (2) interdisciplinary collaboration with other health 

care professionals, i.e. pharmacists, cardiologists, endocrinologists, in managing older adults’ 

polypharmacy. Completion of this survey will assist us in providing evidence based practice 

recommendations in caring for older adults with polypharmacy.  

 

The survey will take approximately 5 to 10 minutes to complete. Please click the link 

below to go to the survey website (or copy and paste the link into your internet browser) and then 

begin the survey. Your answers will be handled in the strictest confidence. Only aggregate data 

will be used. 

 

Survey Link from Qualtrics: 

 

https://uarizona.co1.qualtrics.com/jfe/form/SV_cAPMqwYY4rkHzCZ 

 

Thank you for taking the time to assist me in my educational endeavors. Completion and 

submission of the questionnaire will indicate your willingness to participate in this study.  

 

If you require additional information or have questions, please contact me at 

speng.@email.arizona.edu or 917-330-4156. If you are not satisfied with the way this study is 

being conducted, you may report (anonymously if you so choose) any complaints to the principal 

investigator’s advisor, Lori Martin-Plank PhD, FNP-BC, NP-C, GNP-BC, FNAP at 

lorimartinplank@email.arizona.edu. The Intuitional Review Board (IRB) for the protection of 

human subject has reviewed this proposal and found it to be exempt.  

 

https://uarizona.co1.qualtrics.com/jfe/form/SV_cAPMqwYY4rkHzCZ
mailto:speng.@email.arizona.edu
mailto:lorimartinplank@email.arizona.edu


 

 

 

 

68 

APPENDIX C: 

SURVEY REMINDER LETTER 
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Survey Reminder Letter 

 

Dear Provider, 

 

This is a reminder that you are invited to complete a knowledge and needs online survey 

titled “Older Adults’ Polypharmacy and Interdisciplinary Collaboration: Knowledge and Needs 

Assessment Among Primary Care Providers” The purpose of the survey is to evaluate the current 

knowledge and practice of providers regarding (1) 2015 AGS Beers Criteria and (2) 

interdisciplinary collaboration with other health care professionals, i.e. pharmacists, 

cardiologists, endocrinologists, in managing older adults’ polypharmacy. Completion of this 

survey will assist us in providing evidence based practice recommendations in caring for older 

adults with polypharmacy.  

 

The survey will take approximately 5 to 10 minutes to complete. Please click the link 

below to go to the survey website (or copy and paste the link into your internet browser) and then 

begin the survey. Your answers will be handled in the strictest confidence. Only aggregate data 

will be used. 

 

Survey Link from Qualtrics: 

 

https://uarizona.co1.qualtrics.com/jfe/form/SV_cAPMqwYY4rkHzCZ 

 

Thank you for taking the time to assist me in my educational endeavors. Completion and 

submission of the questionnaire will indicate your willingness to participate in this study.  

 

If you require additional information or have questions, please contact me at 

speng.@email.arizona.edu or 917-330-4156. If you are not satisfied with the way this study is 

being conducted, you may report (anonymously if you so choose) any complaints to the principal 

investigator’s advisor, Lori Martin-Plank PhD, FNP-BC, NP-C, GNP-BC, FNAP at 

lorimartinplank@email.arizona.edu. The Intuitional Review Board (IRB) for the protection of 

human subject has reviewed this proposal and found it to be exempt. 

https://uarizona.co1.qualtrics.com/jfe/form/SV_cAPMqwYY4rkHzCZ
mailto:speng.@email.arizona.edu
mailto:lorimartinplank@email.arizona.edu
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APPENDIX D: 

DISCLOSURE LETTER 
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Disclosure Letter 

 

DNP Project Title: Older Adults’ Polypharmacy and Interdisciplinary Collaboration: Knowledge 

and Needs Assessment Among Primary Care Providers 

 

You are invited to participate in a web-based online survey on Older Adults’ 

Polypharmacy and Interdisciplinary Collaboration: Knowledge and Needs Assessment Among 

Primary Care Providers. This is a research project being conducted by Sheng Peng, a Doctor of 

Nursing Practice student at the University of Arizona College of Nursing. The survey will take 

approximately 5 to 10 minutes to complete. Your participation in this survey is voluntary. You 

may refuse to participate in the survey or exit the survey at any time without penalty. You are 

free to decline to answer any question you do not wish to answer for any reason. You will 

receive no compensation from participating in this survey study. However, your responses will 

enable us to learn more about older adults’ polypharmacy and interdisciplinary collaboration. 

There are no known risks involved in participating in this study other than those encountered in 

day-to-day life. Only aggregated data and recommendations will be shared with clinical staff.  

 

Your survey responses will be recorded via the University of Arizona Qualtrics website, 

where data will be stored in a password protected electronic format. Your responses will remain 

anonymous, and identifiable information such as your name, email address, or IP address will 

not be collected. No names or identifiable information will be included in any publications or 

presentations based on the survey, and your responses to this survey will remain confidential. 

 

If you have questions at any time, you may contact the Principal Investigator, Sheng Peng 

at speng@email.arizona.edu or (917) 330-4156 regarding your concerns or complaints about this 

research study. Or you may contact the Principal Investigator DNP project supervisor, Dr. Lori 

Martin-Plank PhD, FNP-BC, NP-C, GNP-BC, FAANP, FNAP at 

lorimartinplank@email.arizona..edu. 

 

 If you feel you have not been treated per the descriptions in this form, or that your rights as 

a participant in research have not been honored during this project, or you have any questions, 

concerns, or complaints that you wish to address to someone other than the investigator, you may 

contact the University of Arizona Human Subjects Protection Program office. 

 

 Local phone number (520) 626-6721 

 Website: http://rgw.arizona.edu/compliance/human-subjects-protection-program 

 

mailto:speng@email.arizona.edu
mailto:lorimartinplank@email.arizona..edu
http://rgw.arizona.edu/compliance/human-subjects-protection-program
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APPENDIX E: 

KNOWLEDGE AND NEEDS ASSESSMENT SURVEY 
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Knowledge and Needs Assessment Survey 

 

Qualtrics Title: Older Adults’ Polypharmacy and Interdisciplinary Collaboration: 

Knowledge and Needs Assessment Among Primary Care Providers  

 

I Current Practice on Older Adults’ Polypharmacy:  

(Polypharmacy defined as taking five or more prescribed medications concurrently along 

with other classes of medications, such as over-the-counter medications, herbal products, 

and supplements). 

 

Q1 Do you feel comfortable talking to your older adults’ patients about polypharmacy 

including their medications and instructions for use, medication side effects, and 

medications interactions?  

• Extremely comfortable 

• Somewhat comfortable 

• Neither comfortable nor uncomfortable 

• Somewhat uncomfortable 

• Extremely uncomfortable 

Q2 Do you feel comfortable managing your older adults’ polypharmacy patients’ 

medications? 

• Extremely comfortable 

• Somewhat comfortable 

• Neither comfortable nor uncomfortable 

• Somewhat uncomfortable 

• Extremely uncomfortable 

Q3 What is your current practice strategy for managing polypharmacy in your older 

patients? 

• Deprescribing 

• Using the 2015 AGS Beers Criteria  

• Using the STOPP/START Criteria 

• Referring to pharmacy led interventions 

• Other 

 

II Knowledge about Older Adults’ Polypharmacy, AGS Beers Criteria, and 

Interdisciplinary Collaboration (IC) with other health care professionals i.e. cardiologist, 

endocrinologist, nephrologist, pharmacist, social worker, case manager, etc. 

 

Q4 Do you feel comfortable talking to other health care professionals about your older 

patients’ medications, medication interactions, and medication side effects? 

• Extremely comfortable 

• Somewhat comfortable 

• Neither comfortable nor uncomfortable 

• Somewhat uncomfortable 
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• Extremely uncomfortable 

Q5 Are you familiar with interdisciplinary collaboration team conference/meeting? 

• Yes 

• No 

Q6 Do you feel comfortable participating in interdisciplinary collaboration team 

meetings? 

• Extremely comfortable 

• Somewhat comfortable 

• Neither comfortable nor uncomfortable 

• Somewhat uncomfortable 

• Extremely uncomfortable 

Q 7 Do you use the 2015 American Geriatrics Society (AGS) Beers Criteria for 

prescribing older adults’ medications? 

• Yes 

• No 
 

III Perception about Implementing Beers Criteria and IC 

 

Q8 Are you comfortable recommending interdisciplinary collaboration to your 

colleagues?  

• Extremely comfortable 

• Somewhat comfortable 

• Neither comfortable nor uncomfortable 

• Somewhat uncomfortable 

• Extremely uncomfortable 

Q9 Are you comfortable recommending the use of 2015 AGS Beers Criteria to your 

colleagues?  

• Extremely comfortable 

• Somewhat comfortable 

• Neither comfortable nor uncomfortable 

• Somewhat uncomfortable 

• Extremely uncomfortable 

Q10 Are you comfortable participating in an interdisciplinary collaboration with a 

pharmacist using the 2015 AGS Beers Criteria? 

• Extremely comfortable 

• Somewhat comfortable 

• Neither comfortable nor uncomfortable 

• Somewhat uncomfortable 

• Extremely uncomfortable 

Q11  Would you be interested in participating in an interdisciplinary collaboration with a 

pharmacist based on the 2015 AGS Beers Criteria? 

• Yes 
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• No 

Q12 In your experience, what are the main barriers to interdisciplinary collaboration? 

 

 ______________________________________________________________________ 

Q13 From your experience, what would you suggest to promote interdisciplinary 

collaboration? 

 

 ______________________________________________________________________ 

  

IV  Demographic Information 

 

Q14 What is your gender? 

• Male 

• Female 

Q15 How many years have you been in practice? 

• 1 – 5 years 

• 6 – 10 years 

• 11 – 15 years 

• 16 – 20 years 

• 21 – 25 years 

• 26 – 30 years 

• 31 – 35 years 

• 36 – 40 years 

• Over 40 years 
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