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Abstract

Background—Adverse drug events (ADEs) associated with over-the-counter (OTC) medications 

cause 178,000 hospitalizations each year. Older adults, aged 65 and older, are particularly 

vulnerable to ADEs. Of the 2.2 million older adults considered at risk for a major ADE, more than 

50% are at risk due to concurrent use of an OTC and prescription medication.

Objectives—To refine the intervention and implementation strategy through diagnostic and 

formative evaluation; to evaluate the effectiveness of the intervention for preventing misuse of 

high-risk OTC medications by older adults; and to evaluate the implementation of the intervention 

in community pharmacies.

Methods—A system redesign intervention to decrease high-risk OTC medication misuse will be 

tested to reduce misuse by improving communication between older adults and community 

pharmacists via the following features: a redesign of the physical environment to sensitize older 

adults to high-risk OTC medications, and the implementation of a clinical decision tool to support 

the pharmacist when critically evaluating the older adult’s health status. The study will be 

conducted in three phases: a participatory design phase, a beta phase, and a test phase. The test 

phase will be conducted in three mass-merchandise stores. A total of 144 older adults will be 

recruited. A pre (control)/post (intervention) test will determine the effectiveness of the 
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intervention. The primary outcome will be a comparison of proportion of older adults who misuse 

OTC medication from baseline to post-intervention. The process of implementation in the 

community pharmacy setting will be evaluated using the taxonomy proposed Proctor et al. The 

participatory design phase has been approved by the institution’s IRB (2016-0743).

Projected Impact—We anticipate that this project, which focuses on achieving systems-based 

improvement in an underemphasized area of the medication use process, will reduce ADEs 

associated with inappropriate OTC medication use in older adults.

Keywords

Medication safety; Community pharmacy; Dissemination and implementation; Older Adults; 
Hybrid design

Background

Older adults are at high risk of significant harm associated with over the counter (OTC) 

medication use. Of the estimated 2.2 million older adults who are at risk of a major adverse 

drug event (ADE), more than 50% of these interactions involve an OTC medication.1 Four 

of the 10 most frequently used drugs are available OTC. They are: ibuprofen, aspirin, 

acetaminophen, and diphenhydramine. These four drugs also are available in multiple-

ingredient preparations, accounting for 45% of acetaminophen and 26% of aspirin use, thus 

increasing the potential for dangerous overdosing.2 Older adult use of non-steroidal anti-

inflammatory drugs (NSAIDs), such as ibuprofen and aspirin, results in 80,000 preventable 

ADEs each year. NSAID use accounts for a larger burden of ADEs (15.4%) than 

anticoagulants (10.2%), one of the Department of Health and Human Services’ top priority 

drugs in its National Action Plan for ADE prevention.3,4 Unintentional overdoses of 

acetaminophen result in 14,000 emergency department visits, and up to 50% of all acute 

liver failures per year.5,6 Diphenhydramine has anticholinergic properties which causes 

dizziness and loss of balance in 25% of older adults, which increases their risk of falling.7 

Of older adults taking diphenhydramine for sleep, 40% were also taking one or more 

anticholinergic medications concurrently, compounding the risk of ADEs.8 These four drugs 

represent a significant ADE burden, and are the focus of this study.

Most older adults are not familiar with the appropriate dosing of OTC medications or how 

OTC medications interact with their other medications. Compounding the lack of patient 

knowledge about OTC medications, providers do not know which OTC medications their 

patients are consuming.9 Such lack of awareness and documentation about OTC medication 

use may lead to duplication of therapies and dangerous overdosing. In fact, the Centers for 

Medicare and Medicaid Services single out diphenhydramine and NSAIDs for review 

specifically because of their OTC availability and potential for therapeutic duplication.10,11 

Despite the fact that OTC medication misuse is prevalent and costly, this potentially 

enormous patient safety gap remains relatively invisible. No effective interventions exist to 

help older adults prevent OTC medication misuse.

The availability of pharmacists at the point of sale of OTC medication has great potential for 

decreasing OTC medication misuse by older adults. A study found that 57% of elderly 
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patients taking chronic prescription and OTC medications were not taking their OTC safely 

and required a pharmacist intervention with their OTC medication.12 Moveover, 80% of 

Americans report they would purchase (or avoid) a particular OTC medicine based on their 

pharmacist’s recommendation.13 Unfortunately, the current suboptimal design of community 

pharmacies and lack of standardized processes contribute to misuse of high-risk OTC 

medications. OTC medications are displayed to improve profitability,14 not prevent 

medication misuse. Older adults, who tend to have more visual and cognitive impairment, 

can become overwhelmed when faced with poorly designed aisles of confusing OTC 

choices.15

In response to The Affordable Care Act legislation that expands health care coverage, many 

chain community pharmacy organizations are retooling themselves as a vital part of the 

health care system, by discontinuing the sale of tobacco, adding primary care health clinics, 

and redesigning the pharmacy to allow pharmacists to more easily interact with patients.16,17 

Although “health and wellness” is a focus of this nationwide movement, there is no specific 

emphasis on OTC medication safety. The present study provides a timely opportunity to 

expand the industry’s new initiatives to include system redesign to improve OTC medication 

use by older adults.

Few interventions have attempted to decrease misuse of high-risk OTC medications in older 

adults, and none have addressed system barriers.18 Compared to efforts to improve 

prescription medication safety,19,20 efforts to decrease OTC medication misuse in 

community-dwelling older adults have been practically ignored. To address this alarming 

and critical gap in medication safety, a system redesign intervention has been developed to 

mitigate system barriers. This intervention, which is grounded in human factors engineering 

principles and methods, includes a redesign of the community pharmacy’s OTC aisles, and 

the implementation of a pharmacist clinical decision tool. The intervention will decrease 

misuse by heightening older adults’ awareness of OTC risk, allowing pharmacy staff to see 

and initiate conversations with older adults in the aisles, and incorporating an efficient 

standardized process for pharmacists to gather necessary information to make 

recommendations.

The long term goal is to prevent OTC medication misuse and subsequent harm by targeting 

system barriers. A three-phase, pre (control)/post (intervention) study design to determine 

the intervention’s effectiveness in decreasing high-risk OTC medication misuse by older 

adults will be conducted. The hypothesis is that older adults who are more aware of risks 

and can more easily determine if those risks pertain to their own health situation by speaking 

with a pharmacist will safely select and not misuse high-risk OTC medications. Specifically, 

the aims are:

Aim 1. To refine the system redesign intervention and implementation strategy 

through diagnostic and formative evaluation. The two phase approach will comprise 

of a participatory design phase, and a beta test and refinement phase to produce a 

refined intervention and feasible implementation strategy.

Aim 2. To evaluate the effectiveness of a refined system redesign intervention for 

preventing misuse of high risk OTC medications by older adults. The hypothesis is 
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that communication with a pharmacist, facilitated by the pharmacy redesign and 

clinical decision tool, will prevent older adult misuse of OTC medications. This 

hypothesis will be tested by evaluating the potential misuse of OTC medications 

selected by older adults and comparing results prior to and after the implementation 

of the intervention.

Aim 3. To evaluate the implementation of a refined system redesign intervention in 

community pharmacies. By employing summative evaluation and assessing evidence-

based implementation outcomes, key intermediate outcomes will be identified and 

measured,21 including the intervention’s impact on pharmacists’ work and older 

adults’ decision making processes. These measures will inform the understanding of 

the potential feasibility and sustainability of widespread dissemination and 

implementation of the system intervention.

Conceptual Model

The conceptual framework for this intervention is adapted from the Systems Engineering 

Initiative for Patient Safety (SEIPS) 2.0 work system model to improve patient outcomes, a 

human factors engineering model developed by Holden et al.22 The SEIPS Model has been 

applied to frame the design and analysis of many patient safety studies, including research 

conducted in community pharmacies.23,24 The SEIPS 2.0 model is appropriate for this study 

because it emphasizes how work system barriers can impact the “work” conducted by 

pharmacists and older adults. Work is defined as goal-oriented, effortful activities.25 For 

pharmacists, work would include clarifying an older adult’s medication list or determining if 

the older adult should self-treat their stated problem. Older adult work would include 

determining how often to take an OTC medication or if an OTC medication interacted with 

prescription medication. This model is also appropriate because it highlights the importance 

of collaborative work, in which pharmacists and older adults are actively engaged agents, 

working together to achieve their goals. These work processes in turn affect older adult, 

pharmacist, and organizational outcomes.

Study Design Overview

In order to assess the effectiveness of the intervention while also understanding the context 

for implementation, an effectiveness-implementation hybrid design proposed by Curran et al 

will be utilized.26 A hybrid design, which blends design components of effectiveness and 

implementation research, improves the speed of knowledge creation and increases the 

usefulness and policy relevance of the research being conducted.27 In addition to a 

diagnostic and formative evaluation to refine the intervention (Aim 1), Curran’s hybrid Type 

2 design will be used in which Aim 2 is to determine the effectiveness of the intervention. 

An independent aim (Aim 3) is to pilot test an implementation strategy and to understand the 

context for widespread implementation through an examination of barriers and facilitators.

The study design includes three phases (Figure 1). Aim 1 (To refine the intervention and 

implementation strategy through diagnostic and formative evaluation) will comprise the first 

two phases. The two phases are a participatory design phase and a beta test and refinement 

phase. In the first phase, a participatory design approach will be used to fine-tune the 
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intervention. This phase will utilize a stakeholder group comprised of pharmacists, 

technicians, and older adults. The second phase will be a beta test of the intervention in one 

pilot store. During the beta phase, the intervention will be pilot tested with a total of 24 older 

adult participants. OTC medication selection and reported use information will be collected 

at baseline and post-intervention. Members of the participatory design group will convene to 

discuss results from the beta test. Actionable barriers identified during the beta test will be 

discussed and formative evaluation will be used to refine and improve the implementation 

process and optimize the intervention.28

In the third phase, a pre (control)/post (intervention) test will be conducted to determine the 

effectiveness of a refined system redesign intervention to decrease OTC medication misuse 

in older adults (Aim 2) and understand the process of implementation in the community 

pharmacy setting (Aim 3). The third phase will include the collection of baseline data 

followed by the implementation of the refined intervention and collection of post-

intervention data in three different stores. A total of 144 older adult participants will be 

recruited.

The System Redesign Intervention

A system redesign intervention, grounded in the SEIPS 2.0 model that addresses both 

pharmacist and older adult barriers to decreasing OTC medication misuse has been 

conceptualized. The intervention will maintain the autonomy and self-care engagement, 

while improving the selection behaviors of older adults. The intervention will improve 

communication by facilitating a collaborative process and will include two components:

1. Physical layout redesign: The physical layout of the OTC aisles will be 

redesigned to facilitate pharmacist-older adult communication. The redesign will 

have two parts:

a. The high-risk OTC medications (e.g., pain, sleep, cough/cold) currently 

displayed in one aisle that is not within the line of sight of and 

relatively far away from the prescription department, will be moved to 

the aisle closest to the prescription department and within line of sight 

of the pharmacists and technicians.

b. Signage will be installed and aisle redesign will take place to denote the 

OTC medications that are typically not safe for older adults. Human 

factors principles associated with vision, contrast, symbols, and color to 

denote warning will be incorporated to architect safe decision 

making.29 Given that much of OTC medication selection occurs based 

on prior experiences, the content of the signs will trigger older adults to 

question their selection of an OTC with regards to a safe and effective 

choice. This content helps older adults recognize they may lack the 

knowledge necessary to make an appropriate decision.

2. Clinical Decision Tool: Because pharmacists have almost no information when 

making OTC recommendations, they must ask a number of time-consuming 

questions to the older adult to determine what might be appropriate. The OTC 
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clinical decision tool was developed from pharmacist focus groups.30 The 

purpose for the clinical decision tool is to help the pharmacist efficiently gather 

relevant information by using an algorithm for the information that the 

pharmacist seeks to establish about an older adult, and the sequence for gathering 

specific information. Consistent with previously reported successful 

interventions,31 the tool provides a list of criteria arranged in a systematic 

manner, allowing the pharmacist to ensure that all criteria are considered. The 

tool serves as a cognitive aid which provides a framework for grouping specific 

information. This can help improve memory recall and provide a standardized 

framework for evaluation.

Study Sites

This study will take place in four mass merchandise stores in Wisconsin that are part of the 

same pharmacy organization (one store in the beta phase, and three stores in the test phase). 

These stores were selected because they represent a variety of communities that vary by the 

size of the population, proportion of older adults, and socioeconomic status. Pharmacists 

working at these stores have been identified as potential champions of this intervention, and 

could serve as mentor coaches when the project is scaled up to more stores.

Phase 1: Participatory Design Approach to Fine-tune Intervention and Implementation 
Strategy

Participatory design is an approach to design that actively involves all stakeholders at several 

stages of the innovation process to help ensure the result meets their needs and is usable.32 

The participatory design approach will be taken using a stakeholder group consisting of up 

to five older adults, four pharmacists, and one technician. Pharmacy staff and older adults 

will be recruited from stores in the same pharmacy organization.

Six meetings with all stakeholders will be scheduled to fine-tune the intervention 

components and implementation strategy. Initially, the meetings with pharmacy stakeholders 

and older adults will be separate, as their concerns may be different. The focus will be on 

articulating and verifying the needs of older adults. The initial meetings will be used to build 

trust and buy-in, and to discuss their ideas about how data collection and the intervention 

can be incorporated into their current work processes. At least one of the later meetings will 

take place at the store that will serve as the beta site. This will allow pharmacy stakeholders 

and older adults to visualize how the OTC aisle will be moved and redesigned, and how the 

pharmacist and/or technician may easily and efficiently approach and interact with older 

adults when selecting and recommending OTC medications. Stakeholders will help inform 

the signage that will be used to denote potentially unsafe OTC medications.

It is anticipated that the majority of older adult stakeholders will be white. In order to 

capture the perspectives of a more diverse group, the Community Advisors on Research 

Design and Strategy (CARDS)33, a core service of the Wisconsin Network for Research 

Support in the UW School of Nursing will be consulted. CARDS are focus groups of 

community members from diverse racial, ethnic, socioeconomic, and educational 
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backgrounds. They are trained to give constructive feedback to researchers on how to make 

materials accessible for diverse groups of people.

Phase 2: The Beta and Refinement Phase

In order to optimize the intervention and the likelihood of affecting change, a beta test of the 

intervention will be conducted. The results of the beta test will inform the development of a 

refined intervention. Before, during, and after the beta test implementation, effectiveness and 

implementation outcomes will be analyzed to resolve actionable barriers, enhance identified 

levers of change, and refine components of the intervention.

The research team will use an iterative approach to discuss the results and to assess the data 

gathered during the beta test. Stakeholders from the participatory design group and CARDS 

will be consulted to address unanticipated barriers. Actionable barriers identified in the beta 

test will be discussed and formative evaluation data will be used to refine and improve the 

implementation process and optimize the intervention.28 Insights gained in the recruitment 

strategy, data collection tools, how the clinical decision tool is used, pharmacist training, and 

signage and aisle redesign will be incorporated into the refined intervention and 

implementation strategy that will be used in the test phase.

Pharmacist, Technician, Store Manager Recruitment—Two pharmacists, two 

technicians, and one store manager will be recruited. The two pharmacists and one 

technician will fulfill two roles in the study: research personnel and study participants. 

Research personnel will participate in eight hours of human subjects and clinical decision 

tool training.

Older Adult Participant Recruitment—The study population will be older adults aged 

65+ who have received at least one prescription at one of the study stores in the last 12 

months, and indicate that they intend to purchase an OTC medication from one of the 

following categories: pain, sleep, cough/cold. The participants must be able to provide 

written informed consent and speak English. Prior to baseline and post-intervention, up to 

two mailings of a random sample of 100 patients will be sent to patients aged 65+ who have 

received a prescription at the beta site store in the last 12 months. The mailing will invite 

them to participate, and will include an information sheet and study flier. The random 

sample invited to participate in the baseline data collection at each store will be a different 

sampling frame than the post-intervention sample.

The letter will direct older adults to call the research coordinator on the telephone if they are 

interested in participating. The letter will also identify a study liaison at the beta store. This 

individual will be one of the technicians who works at the beta store. This study liaison will 

answer questions, and assist the older adult in contacting the research coordinator if he/she 

chooses to participate. If the older adult agrees to participate, the research coordinator will 

set up an appointment to meet the participant at the store, and mail the informed consent 

form and medical/demographic form for the participant to complete prior to the 

appointment. Participants will receive $20 cash for participating.
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During the beta phase, a total of 24 participants from one store will be recruited: 12 

participants during baseline data collection and 12 participants during the post-intervention 

data collection.

Data Collection—During the beta phase, information that both sheds light on how to 

optimize the intervention (effectiveness outcomes), and information that will facilitate a 

smooth implementation (implementation outcomes) will be collected. The taxonomy of 

implementation outcomes proposed by Proctor et al will be applied.21 A summary of all 

outcome variables and data sources are provided in Table 1.

Older Adult Medical/Demographics form: The form will include the self-report of disease 

information using the OAR questionnaire,34 prescription and OTC medications, and 

demographic information.35 Participants recruited at both baseline and post-intervention will 

complete the form.

Older Adult Interviews: Each consented older adult will participate in a face to face 

“walking” interview in which a trained researcher will ask the older adult to articulate the 

medication they are searching for and the decisions involved in making the selection. These 

probes will help us understand the older adult’s so-called “work,” (goal-oriented effortful 

activities) as they select an OTC medication. Following the walking interview, a short semi-

structured interview will be conducted to gather information on how the older adult intends 

to use the medication (e.g. dosing and duration).35 Additionally, for those older adults 

participating in the study post-intervention, questions will be posed specifically related to 

the feasibility, usefulness, and acceptance of the intervention.

Older Adult Satisfaction Survey: A community pharmacy satisfaction scale developed by 

Kassam et al was adapted.36 This survey will be administered at both baseline and post-

intervention during the beta phase. The survey measures three important components that are 

hypothesized will show improvement post-intervention: care plan development, information 

and education, and collaborative care. This survey will be completed by older adults at the 

end of the interview.

Pharmacist/Technician Observations: The purpose of the observations is to gain insight 

on fit and compatibility of the intervention within the pharmacist’s and technician’s work 

system. A total of four 3-hour observations (two during baseline and post-intervention) will 

be conducted at the beta site. The focus of the observations will be how the intervention 

impacts pharmacists’ and technicians’ work with a focus on how they incorporate this added 

responsibility into their workflow. Observational data will be recorded by hand and then be 

transcribed into typed notes.23,37,38

Pharmacist/Technician Tool Acceptance Survey: A technology acceptance survey that has 

been previously used by Holden et al. was adapted to explore perceived ease of use, 

perceived usefulness to the pharmacist and older adult, behavioral intention to use, and 

satisfaction with the clinical decision tool.39 The two pharmacists and two technicians from 

the beta site store will be administered the survey four weeks after the intervention is 

implemented.
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Pharmacist/Technician/Store Manager/Administrator Interviews: Interviews will be 

conducted with two pharmacists, two technicians, one store manager, and one administrator 

to elicit descriptions of each respondent’s role and how the intervention was implemented in 

their store. Guided by the components of the SEIPS 2.0 model, facilitators and barriers 

related to each implementation outcome will be probed.23,37,40–42

Pharmacist OTC Encounter Form: The purpose of the Pharmacist OTC Encounter Form 

are: 1) to document the interactions that pharmacists have with consumers (study 

participants and non-participants) regarding OTC medications, 2) provide a reliability check 

for the data collected during the older adult participant interviews, and 3) pilot-test a quick 

and simple data collection tool that may be used during a future scaled up intervention.

The encounter form will be used to collect recommendation characteristic outcomes that are 

in addition to the primary outcome of OTC medication misuse (e.g., referral to a physician, 

behavioral or medication recommendations). Further, the encounter form will be used to 

quantify the time required to interact with consumers before and after the intervention is 

implemented.

Following each interaction, the pharmacist will document the interaction into a web-based 

application loaded on a tablet computer. The questions on the form include who initiated the 

conversation, whether the pharmacist left the prescription department to help the consumer, 

the problem or issue, recommendations that the pharmacist made, level of confidence in 

OTC guidance, and perceived time required to help the consumer. There will also be an 

optional open text box for pharmacists to type free text. In order to minimize the data 

collection burden, the beta phase pharmacists will collect encounter data for one week at 

three time points: 1) two weeks prior to intervention implementation, 2) two weeks after 

implementation, and 3) four weeks after implementation.

Data Analysis—The focus of the data analysis during the beta phase will be to learn how 

to improve the intervention and implementation strategy for the test phase.

Primary Outcome - OTC Medication Misuse: The OTC medication misuse outcome will 

be dichotomized into “safe use” or “misuse”. The same criteria used in a pilot study will be 

used to determine if an OTC medication that was selected is considered appropriate use or 

misuse. The four types of potential misuse include: 1) drug-drug interaction,43 2) drug-

disease interaction44 3) drug-age interaction44 and 4) reported usage that exceeded product 

labeling guidelines. A simple chi-square analysis will be done to conduct a univariate 

comparison of proportions of older adults who misuse OTC medications from baseline to 

post-intervention. The total and type of misuse will be quantified and compared to determine 

if the intervention reduces the frequency or instances of concurrent misuse.

OTC Decision Process Mapping: Using data from the older adult interviews, a cognitive 

task analysis45–47 will be conducted to compare the decision making processes of the older 

adults at baseline and post-intervention. The hypothesis is that the intervention will impact 

the decisions of older adult and will predict medication choice appropriateness. This method 

of analysis will serve as a mediator of the effect of the intervention and will allow the 
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research team to identify where the intervention improves decision making (e.g. reduces the 

number of choices) and where it does not (e.g. information is still hard to process).

Pharmacist OTC Encounter Form: At 2 and 4 weeks post-intervention, the number of 

pharmacist recommendations made, the types of recommendations, drug recommendations, 

non-drug recommendations including behavioral modifications or referral to physician, and 

confidence in making recommendation will be compared.

Quantitative Survey Data Analysis: For the pharmacist/technician tool acceptance survey, 

scores for each domain will be calculated by taking the mean of all item responses from that 

scale, and descriptive statistics will be calculated. For the older adult satisfaction survey, 

descriptive statistics and t-tests will be conducted to compare mean domain scores between 

the baseline and post-intervention time points.

Qualitative Data Analysis: Qualitative data from observations and interviews will be 

subjected to rigorous qualitative data analysis using techniques employed in previous 

pharmacy medication safety qualitative research.23,30,37,40–42,48,49 A deductive content 

analysis, discovering patterns, themes and categories in the data, will be used and guided by 

the theory-based approach.50 A conceptual coding structure will be created and as each 

interview or observation transcript is added to the analysis, passages will be classified 

according to existing codes, and codes will be added as needed.

Phase 3: The Test Phase

The test phase will be conducted to evaluate the effectiveness and implementation of the 

refined system redesign intervention in community pharmacies. A pre (control)/post 

(implementation) test will be conducted in three different stores.

Aim 2. Evaluate the effect of a system redesign intervention on preventing 
misuse of high-risk OTC medications by older adults—The primary study outcome 

of this study is the change in the proportion of older adults who misuse OTC medications. 

Secondary outcomes include an evaluation of older adult decision making processes and the 

pharmacist recommendation characteristics.

Sample Size Calculations—The sample size power calculation was focused on the 

primary outcome of Aim 2, to “evaluate the effect of a system redesign intervention on 

improved OTC medication selection by older adults,” collected during the test phase only. 

One small study found that 43% of older adults used an OTC medication safely. This is 

higher than the pilot work which found that only 5% of the study population took an OTC 

medication safely.35 Therefore, it is believed that older adult safe OTC medication use to be 

in the 5–43% range. In comparison, another study found that 82% of patients report that they 

would purchase (or avoid) a particular OTC medication based on their pharmacist’s 

recommendation.

The proportion of older adults who safely use OTC medications was conservatively 

estimated to increase from 40% to 65%. Based on a two-level (subjects level-1 nested under 

pharmacist level-2) logistic regression model with 80% power at a 0.05 significance level to 
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detect pre-post group differences, the study would meet power requirements (1−β =.80, 

α=0.05) with a sample size of 8 older adults (per pharmacist assessed twice, for nine 

pharmacists) for each baseline and post-intervention data collection period. The total number 

of older adults required for the test phase of study will be 144 (48 older adults recruited in 

each of three test site stores).

Pharmacist, Technician, and Older Adult Recruitment, and Data Collection—
The same recruitment strategy will be used as in the beta test. A total of three pharmacists, 

two technicians, and one store manager in each of the three test phase stores will be 

recruited. A total of 144 participants in the test phase will be recruited through up to three 

waves of mailings for the baseline and post-intervention data collection, at each store.

The same effectiveness outcomes of OTC medication misuse, older adult decision making 

processes, and recommendation characteristics will be collected, as in the beta phase. A total 

of nine pharmacists and six technicians will complete the interview and Tool Acceptance 

Survey.

Data Analysis

Primary Outcome - OTC Medication Misuse: The OTC medication misuse outcome will 

be dichotomized into “safe use” or “misuse”. The four types of potential misuse include: 1) 

drug-drug interaction,43 2) drug-disease interaction44 3) drug-age interaction44 and 4) 

reported usage that exceeded product labeling guidelines.

In order to assess if the OTC medication is considered “safe use” or “misuse”, a review 

committee made up of two geriatric pharmacotherapists and one OTC medication expert will 

be used to independently adjudicate the primary outcome. The review committee will be 

provided with the name of the OTC medication that participants select, a description of how 

the participant intends to use the OTC medication from the older adult interviews, and the 

self-reported disease, prescription, and OTC medication list provided on the medical/

demographic form. The review committee will be blinded to the participant’s status as a 

baseline or post-intervention participant to help guard against information bias.

The impact of the intervention will be assessed using a multi-level logit model with a two-

level structure. Comparisons between the baseline and post-intervention cohorts will be 

made, nested within pharmacist. Total and type of misuse will be quantified and compared, 

to determine if the intervention reduces the frequency or instances of concurrent misuse.

Older Adult Decision Making Process and Pharmacist Recommendation 
Characteristics: These outcomes will be analyzed the same way as in the beta phase.

Aim 3. Evaluate the implementation of a system redesign intervention in 
community pharmacies—The purpose of the test phase implementation assessment is to 

determine the degree of success or failure through an analysis of the summative data results 

collected at the end of the project. The summative data collected will be guided by the 

taxonomy of implementation outcomes proposed by Proctor et al, with both quantitative and 

qualitative data sources.21
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Sample Size Calculation—Unlike a hypothesis-testing quantitative study, there is no 

method for calculating power or sufficient sample sizes for qualitative data such as 

interviews or observations. Based on the experience of having conducted extensive 

pharmacy observation and interview studies, the allotted time of one hour each for 9 

pharmacist interviews, 6 technician interviews, 3 store manager interviews, and one 

administrator interview and the number of observations (four 3-hour observations per 

pharmacy for a total of 12 observations) is believed to be sufficient.

Data Collection and Analysis—The same implementation outcomes will be collected 

and analyzed, as in the beta test. These included outcomes of acceptability, adoption, 

appropriateness, feasibility, fidelity, and cost.

Dissemination and Implementation Plan

It is believed if this intervention works, as it should, the dissemination and implementation 

plan, will lead to widespread adoption, which is the long term goal. Scaling up the 

intervention throughout 80+ stores in Wisconsin will be the first step, and the plan is 

designed to facilitate such scaling within the company organization. Accordingly, the 

primary targets will be company pharmacists and older adults.

There are three key features needed to disseminate the results to pharmacists.

1. A champion at the organizational level: A champion at the organizational level 

has been shown in numerous health care innovation studies to be an essential 

element.51

2. Mentored coaching by experienced pharmacists: In addition to an organizational 

champion, widespread implementation will require credible coaches to promote 

the success and sustainability of the intervention. Coaches will be recruited from 

the study pharmacists who have experience with the intervention.52

3. An implementation toolkit: An intervention toolkit will be developed specifically 

for scalability for stores, and made available through websites affiliated with the 

Agency for Healthcare Research and Quality and other entities championing 

patient safety.

Further, the successful implementation of this intervention in the partnering store in 

Wisconsin may generate significant positive publicity regarding the importance of OTC 

medication safety in older adults, and the vital role of community pharmacists in decreasing 

misuse. Similar to the widespread publicity and response by the medical community 

surrounding CVS’s removal of tobacco products,16,53,54 this study could lead to a shift in the 

marketplace to add an OTC medication safety emphasis into health and wellness initiatives 

and policies.

In order to set the stage for further spread to other organizations, the research team will 

begin disseminating preliminary data and formative implementation insights in year 2 and 3 

of the study in scientific journal and at national meetings. Results will also be shared with 

older adults in the community through organizations that serve older adults.
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Limitations

A randomized controlled trial and cohort designs were not considered in this study due to 

the methodological limitation of being unable to randomize and to observe and track 

changes within a given participant. Limitations of using a pre/post study design include the 

potential for confounders, and the risk that participants in the baseline and post-intervention 

data collections are not equal.

In prior studies using the same recruitment plan,35 there was a rapid recruitment of 20 older 

adults in 4 weeks. Of older adults who were interested in participating, 100% completed 

data collection. Additional recruitment steps were added for this proposal including the 

addition of a store research liaison who will be a familiar face to potential participants and 

will field questions about the study prior to consent. Further, since this recruitment strategy 

is familiar to the research team, no delays when seeking human subject approval are 

anticipated. As a result, it is believed that recruitment for this study will be very feasible.

There is a recognition that OTC medications can be purchased at retail establishments that 

do not have pharmacies (e.g., convenience stores, gas stations). Therefore, the intervention is 

not generalizable to those settings. However, if successful, there is great potential for the 

intervention to be implemented in community pharmacies in national chain, independent, 

mass merchandise, and grocery stores that are ubiquitous in both urban and rural 

communities. Further, the recruitment strategy will result in asking older adults to opt-in to 

participating in the study. The research team recognizes that self-section of this group that 

may not be generalizable to the entire population.

Integration of the clinical decision tool in practice will take time, and enforcement of the 

clinical decision tool may be difficult to achieve. While the purpose of the tool is to decrease 

OTC medication misuse, it is believed that the introduction of the tool is an opportunity to 

improve efficiency, helping the pharmacist to quickly gather relevant information to make a 

safe recommendation. The pharmacy stakeholders in the participatory design process will 

inform how it is integrated.

There is potential that pharmacists and technicians will interact with study participants 

differently than nonparticipants, if they note that participants are with researchers. The data 

collected on the OTC encounter form will be used as a reliability check to assess this 

concern.

Self-report and recall bias are limitations with using the older adult medical/demographic 

form; however, the design will most likely result in underestimating potential misuse. 

Additionally, the surveys were selected in order to limit their burden.

Projected Impact

We anticipate that this project, which focuses on achieving systems-based improvement in 

an underemphasized area of the medication use process, will generate critical data that will 

shed light on a potentially enormous but invisible patient safety concern.
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Our preliminary work allows us to test an intervention that is guided by both theory and pilot 

data. We will leverage the knowledge, skills, and accessibility of pharmacists, who are a 

ubiquitous, yet underutilized community resource, and who are valued as one of the most 

trusted health care professionals.55

Completion of this study will provide evidence that OTC medication safety in older adults 

can be improved, and will provide a road map for pharmacy organizations to do so. 

Ultimately, we believe that the successful completion of this study will reduce ADEs 

associated with inappropriate OTC medication use in older adults.

Adverse drug events (ADEs) associated with over-the-counter (OTC) medications cause 

178,000 hospitalizations each year. In this study, a system redesign intervention to decrease 

high-risk OTC medication misuse is proposed. This paper describes a protocol for a hybrid 

design study evaluating both the effectiveness and implementation of a system redesign 

intervention in community pharmacies. A pre (control)/post (intervention) test will 

determine the effectiveness of the intervention. The primary outcome will be OTC 

medication misuse. The process of implementation in the community pharmacy setting will 

be described using the implementation taxonomy proposed by Proctor et al.
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Figure 1. 
Research Design Overview
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Table 1

Effectiveness and Implementation Outcomes

Effectiveness Outcome Definition Data Source

OTC Medication Misuse One or more of the following:

• Drug-drug interaction

• Drug-disease interaction

• Drug-age interaction

• Reported use exceeds 
product labeling guidelines

• Older Adult Interview

• Older Adult Medical/Demographics form 
(disease list, medication list)

Older Adult Decision Making 
Process

Knowledge and strategies required to 
select a safe OTC medication

• Older Adult Interview

Recommendation characteristics Type and confidence of recommendation • Older Adult Interview

• Pharmacist OTC Encounter Form

Implementation Outcome Definition Data Source

Acceptability Satisfaction with aspects of innovation • Pharmacist/Technician Tool Acceptance 
Survey

• Pharmacist Interviews

• Older Adult Satisfaction Survey

Adoption Intention to try the innovation • Pharmacist/Technician Observation

• Pharmacist/Technician Tool Acceptance 
Survey

• Pharmacist/Technician/Manager Interviews

Appropriateness Perceived fit, compatibility, practicability • Pharmacist/Technician Observation

• Pharmacist/Technician Tool Acceptance 
Survey

• Pharmacist/Technician/Manager Interviews

Feasibility Actual fit; the extent to which an 
innovation can be successfully used

• Pharmacist/Technician Tool Acceptance 
Survey

• Pharmacist/Technician/Manager Interviews

• Pharmacist OTC Encounter Form

Fidelity Innovation delivered as intended; quality 
of innovation delivery

• Pharmacist/Technician Observation

• Pharmacist/Technician/Manager Interviews

• Pharmacist OTC Encounter Form

Cost Innovation delivery costs, overhead costs • Shopko Organization Data

• Pharmacist OTC Encounter Form

Res Social Adm Pharm. Author manuscript; available in PMC 2018 September 01.


	Abstract
	Background
	Conceptual Model
	Study Design Overview
	The System Redesign Intervention
	Study Sites
	Phase 1: Participatory Design Approach to Fine-tune Intervention and Implementation Strategy
	Phase 2: The Beta and Refinement Phase
	Pharmacist, Technician, Store Manager Recruitment
	Older Adult Participant Recruitment
	Data Collection
	Older Adult Medical/Demographics form
	Older Adult Interviews
	Older Adult Satisfaction Survey
	Pharmacist/Technician Observations
	Pharmacist/Technician Tool Acceptance Survey
	Pharmacist/Technician/Store Manager/Administrator Interviews
	Pharmacist OTC Encounter Form

	Data Analysis
	Primary Outcome - OTC Medication Misuse
	OTC Decision Process Mapping
	Pharmacist OTC Encounter Form
	Quantitative Survey Data Analysis
	Qualitative Data Analysis


	Phase 3: The Test Phase
	Aim 2. Evaluate the effect of a system redesign intervention on preventing misuse of high-risk OTC medications by older adults
	Sample Size Calculations
	Pharmacist, Technician, and Older Adult Recruitment, and Data Collection
	Data Analysis
	Primary Outcome - OTC Medication Misuse
	Older Adult Decision Making Process and Pharmacist Recommendation Characteristics

	Aim 3. Evaluate the implementation of a system redesign intervention in community pharmacies
	Sample Size Calculation
	Data Collection and Analysis


	Dissemination and Implementation Plan
	Limitations
	Projected Impact
	References
	Figure 1
	Table 1

