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Abstract

Objective: The aim of the study was to analyze diverse patients' experiences throughout the
medication use process to inform the development of overarching interventions that support safe
medication use in community settings.

Methods: Using a qualitative observational approach, we conducted approximately 18 hours of
direct observation of the medication use process across multiple settings for a sample of
vulnerable, high-risk patients. Observers recorded detailed field notes during the observations. To
enrich the observational findings, we also conducted six semistructured interviews with
medication safety experts representing a diversity of perspectives. Barriers and facilitators to safe
medication use were identified based on inductive coding of the data.

Results: Avariety of safety vulnerabilities plague all stages of the medication use process and
many of the well-established evidence-based interventions aimed at improving the safety of
medication use at key stages of the process have not been widely implemented in community
settings observed in this study. Key safety vulnerabilities identified include: limited English
proficiency, low health literacy, lack of clinician continuity, incomplete medication reconciliation
and counseling, unsafe medication storage and disposal habits, and conflicting healthcare agendas
with caregivers.

Correspondence: Helena C. Lyson, PhD, 1001 Potrero Ave, Box 1364, San Francisco, CA 94110 (helena.lyson@ucsf.edu).
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Conclusions: Our findings underscore a need for overarching, comprehensive interventions that
span the entire process of medication use, including integrated communication systems between
clinicians, pharmacies, and patients, and a “patient navigator” program that assists patients in
navigating the entire medication-taking process. Collective ownership of the medication
management system and mutual motivation for devising collaborative solutions is needed among
key sectors.

Keywords
outpatient medication use; medication safety; qualitative research; direct observation

The use of prescription drugs in the United States is on the rise—increasing from an
estimated 51% of adults reporting use of prescription drugs in 1999 to 2000 to an estimated
59% of adults reporting use in 2011 to 2012.1 Medication errors, or failures in the
medication use process that lead to, or have the potential to lead to, patient harm,? are a
leading cause of patient morbidity and mortality.3 As such, medication use is a critical
patient safety issue in the United States. Medication use in community or outpatient settings,
in particular, is associated with specific safety concerns, because patients interact with a
variety of medical professionals across multiple care sites. In addition,patients and
caregivers mostly self-administer and self-manage their medications in the outpatient setting,
often with little support from health professionals.3 This specific quandary in outpatient care
lends itself to unique patient safety issues related to medication use. Approximately 4.5
million ambulatory visits related to adverse drug events (ADES), injuries due to medication,
occur each year—the majority of those in outpatient practices.*

Vulnerable patient populations, including those with limited health literacy, low English
proficiency, the elderly, and those taking multiple or high-risk medications are especially
susceptible to unsafe medication use in the outpatient setting. The elderly, for example, use
primary care more frequently and are prescribed more medications,3 as compared with
younger populations, making them at higher risk for preventable ADEs.® Patients with
limited health literacy and limited English proficiency are at especially high risk for
misunderstanding medication instructions®-8 and are at higher risk of adverse events with
greater harm.® Patients taking multiple and high-risk medications, such as an anticoagulant,
opioid, or hypoglycemic, also face unique challenges and higher risk of ADEs.10.11

Research has found that medication errors in primary care occur across all stages of the
medication management system, which includes prescribing, transcribing, dispensing,
administration, and monitoring stages.3 Previous medication error studies have typically
focused on assessing single stages within the medication management system12 and have
found that the prescribing and administration stages are the most susceptible stages to
medication error.13 Research is limited, however, that holistically evaluates medication use
in the context of system assessment and identification of overarching improvement needs
from the perspective of patients.3 To this end, we aimed to (1) develop a comprehensive
portrayal of outpatient medication use across multiple settings from the perspective of
diverse patients, (2) contextualize this description of outpatient medication use with input
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from multistakeholder medication experts, and (3) put forward recommendations for
overarching interventions to support safer medication use.

vation

Direct observation of patient care has been used as a reliable qualitative research method to
measure errors and adverse events in healthcare,14 observe team behavior and group
processes in operating rooms during procedures,!® investigate the nature and causes of
human errors in the intensive care unit,16 assess how health care professionals identify
adverse events in the course of their regular tasks in surgical wards,” and detect errors
during medication administration.18:1° Although this methodology is time-intensive and
requires training and experience to ensure the reliability of the data collected, previous
research has found that direct observation produces results that are significantly more valid,
accurate, and reliable than other methods.14

We recruited six patients for three rounds of direct observation (n = 18 observations) using
purposive sampling to capture the medication use experience for a diversity of patients.
Study investigators (A.E.S. and H.C.L.) recruited and observed patients from subspecialty
clinics at a safety-net hospital that primarily serves medically uninsured, low-income,
minority patients in an urban San Francisco Bay Area location, and study investigator
(E.S.P.) recruited and observed patients from an outpatient clinic affiliated with a large
academic medical center in Ohio during the fall of 2017. We reviewed clinic rosters and met
with clinicians before identifying patients who met eligibility criteria; patients were eligible
to participate if they (1) were older than 18 years; (2) had adequate cognitive ability to
consent to participate; and (3) were receiving care and medication prescriptions from either
of our two study sites. We approached patients in the clinic waiting room or exam room
before their scheduled medical appointments to explain the study and obtain their consent to
participate in the study. The first three patients from each study site who met all eligibility
criteria and were amenable to having study investigators observe them for up to 3 hours on
the day they were approached were enrolled in the study. Study investigator (A.E.S.) is
proficient in English and Spanish and consented low English proficient Spanish-speaking
patients into the study. Otherwise, all consent and observation procedures were conducted in
English.

We targeted observations of the following three key stages of the medication management
system: the prescribing stage (clinician's office), the dispensing stage (the pharmacy), and
the administration stage (the home). Each observation sequence lasted approximately 3
hours. Study investigators recorded detailed field notes? of the medication use experience
from the patients' perspectives with a particular focus on issues of communication between
the patient and the clinician and the patient and the pharmacist; patient comprehension of
medication instructions and warnings; caregiver involvement; patient medication storage;
patient medication adherence; and possible unintentional medication misuse. Occasionally,
observers asked patients for clarification regarding their experiences, but otherwise, they
were quiet observers.
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Expert Interviews

Multistakeholder medication experts (n = 6) were recruited via e-mail during February 2018
using a purposive sampling approach in an effort to capture a diverse range of stakeholder
perspectives. Individuals were eligible to participate if they were professionals in the field of
medication use and patient safety. Initial prospective interviewees were identified based on
study authors' professional contacts in the field of medication safety. We then used snowball
sampling to ask initial interviewees to suggest other medication safety experts that we
should contact. In total, we contacted eight experts and six agreed to participate. Study
authors (K.M.M. and H.C.L.) conducted in-depth, semistructured interviews with the experts
during February and March 2018 as a quality assurance check on data saturation and to
contextualize the findings from the direct observation phase of the study. As such, our
sample size was based on previous qualitative research that has found that samples as small
as four individuals can be sufficient in providing complete and accurate information, as long
as the participants possess a certain degree of expertise about the domain of inquiry,?! and
that data saturation and thematic exhaustion can be reached after six interviews.??

Each interview lasted approximately 1 hour. Interviews were audio recorded and later
transcribed for analysis. Study investigators recorded detailed notes during the interviews.
Interview questions were open-ended and focused on participants' sense of the scope of the
problem regarding patient safety and outpatient medication use, including how well
medication safety events are being detected in community settings and what the biggest
safety concerns are with outpatient medication use, as well as their general impressions of
our direct observation findings, including their perspectives on our identified safety
vulnerabilities.

All study procedures were approved by the University of California San Francisco's
institutional review board.

Data Analysis

Field notes and interview transcripts were analyzed using an inductive content analysis
approach?3 to identify recurrent and overarching themes. Barriers and facilitators to safe
medication use were identified from the field notes and key safety vulnerabilities
experienced by the patients were grouped by setting, including the clinician's office, the
pharmacy, and the home. Interview transcripts, meanwhile, were inductively coded for key
themes and coding differences among study investigators were resolved via discussion until
consensus was reached on salient, overarching themes.

RESULTS

Table 1 summarizes key characteristics and medical histories of the recruited patients. The
patients range in age from 30 to 70 years and are primarily from low-income minority
groups. Two are male and four are female, and four of the six patients have some form of
caregiver support. Although we did not conduct formal assessments of English proficiency
or health literacy, we classified half of the patients as having low English proficiency and
four as having low to moderate health literacy, based on our observations of the patients.

J Patient Saf. Author manuscript; available in PMC 2021 June 01.
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The patients' medical histories vary in complexity from a history of back pain and
hypertension (HTN) (Patient 5) to a history of multiple and high-risk conditions including
HIV, HTN, chronic kidney disease (CKD), deep vein thrombosis (DVT), and prostate issues
(Patient 6). Because of the varying nature of each patient's medical background, their
medication regimes also differ substantially from regularly taking more than eight prescribed
medications (Patients 3, 4, and 6) to taking only two prescribed medications daily (Patient
5). What is more, several of the patients are prescribed high-risk medications, including
opioid (Patients 2 and 5), anticoagulant (Patient 6), and hypoglycemic (Patient 4).

Safety Vulnerabilities

We observed numerous safety vulnerabilities experienced by the patients as they traversed
different stages of medication management (Fig. 1). At the prescribing stage, we observed
clinician discontinuity as a key safety vulnerability. For example, during Patient 6's
appointment with a nurse practitioner for anticoagulation management, he brought up
several concerning symptoms and adverse effects during his medication reconciliation,
including bruising, lower extremity swelling, and chest pressure. The nurse practitioner
deferred his concerns to be addressed by the patient's primary care physician at a later time.
Limited patient-clinician shared decision-making was another safety vulnerability we
identified at the prescribing stage. Patient 4, a Tagalog-speaking Filipina female, for
example, complained of tendon pain during her medical appointment but did not participate
in shared decision-making with her clinician because of her limited English proficiency and
health literacy. The clinician made the decision alone to prescribe the patient a calcium
supplement to treat her tendon pain.

At the pharmacy stage, insufficient medication counseling was a key safety vulnerability
identified. Patient 1, for example, received limited patient education for her newly prescribed
antidepressant prescription. The pharmacist did not provide a full counseling session, failed
to obtain teach-back to ensure the patient understood information about the drug, and shared
only very brief answers to her questions regarding the new medication. The use of multiple
pharmacies was another key observed safety vulnerability. Patient 6, in particular, uses two
pharmacies to fill his prescriptions—a retail pharmacy located in his neighborhood and
another pharmacy that mails his prescriptions to him. His use of more than one pharmacy
leads to prescription redundancy and significant confusion surrounding his refills, because
some of the refills are sent to only one pharmacy, and some are sent to both. Lastly, because
the pharmacy systems do not communicate with each other, any serious and critical drug-
drug interactions risk are not being identified or addressed.

We also identified key safety vulnerabilities that occurred in the home environment. First,
incorrect use of medication dosing aids (e.g., weekly pill organizers) emerged as an
important safety vulnerability. Patient 4, for example, who takes nearly a dozen prescribed
medications daily, diligently sorts out her dailymedications into a weekly pill organizer on a
regular basis. Her weekly pill organizer has compartments for morning and evening
medications; however, she uses one compartment for an entire day’s worth of medications
and relies on memorizing the shapes and colors of the pills to know which to take in the
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morning and which to leave for the evening. What is more, one of the pill compartments on
the organizer is broken, so she skips that compartment when refilling the organizer.

We also observed variations in medication storage across all six patients. Patient 5, for
instance, keeps his medications in multiple locations throughout his house—his opioid pain
medication is in the top drawer of his dresser in his bedroom, and his HTN medicine inside a
woven bag that he keeps on the floor of his bedroom closet. He also has sorted medications
in a pill organizer on his kitchen table, and he has a small metal canister that he keeps on his
key chain with a twist-off top that he uses to carry his medications with him when he leaves
the house. In addition, we observed unsafe medication disposal in the patients' home
environments. Patient 1 flushes unused medications down the toilet, whereas Patient 6
mentioned that he has a place where he takes his expired medications. During our home
visit, however, we observed numerous bottles of expired medications that had not been
properly disposed.

Our analysis also revealed several patient-specific characteristics that represented barriers to
safe medication use. Limited English proficiency, for example, was a key safety
vulnerability. Patient 6, for example, is Spanish-speaking and had difficulty communicating
in English to the technician at the pharmacy regarding his need for medicated eye drops and
whether his blood thinner prescription refill was ready to be picked up. Ultimately, the
patient left the pharmacy without eye drops or his prescription refill. Miscommunication and
misunderstanding between the patient and the technician about the patient's medications
occurred in part because of language discordance, despite the patient's repeated requests for
Spanish interpretation. Mental health was another patient-specific characteristic we
observed. Patient 1, for example, experiences uncontrolled anxiety and has a history of not
taking prescribed medications. During her medical appointment, the patient was prescribed
an antidepressant, but the patient communicated that she is afraid to take the medication and
feels anxious about the adverse effects, underscoring her untreated mental health as a key
barrier to medication adherence and safe medication use.

Finally, we identified safety vulnerabilities associated with caregiver involvement in the
medication use process. Patient 4's niece brings the patient to appointments but waits in the
lobby during the appointments. She also regularly picks up the patient's prescriptions for her
from the pharmacy and drops them off at her home without the patient present. The absence
of the caregiver during the medical appointments and the patient during the pharmacy stage
of the medication use process is a barrier to safe medication use when shared knowledge
across contexts is important. The patient never interacts with the pharmacist, whereas the
caregiver misses important medication instructions during the medical appointment.

Expert Interviews

Table 2 describes the sample of multistakeholder medication experts interviewed. Three
experts are practicing primary care physicians, one is a patient safety advocate, one is a
pharmacist, and one is a clinical product manager at a pharmacy benefit manager company.
The experts represent varied perspectives on outpatient medication use, including prescriber,
health system (clinic and network level), pharmacy, patient, and payer viewpoints.

J Patient Saf. Author manuscript; available in PMC 2021 June 01.
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Analysis of our interviews validated the key safety vulnerabilities we identified across the
patients' experiences and contextualized our findings. In particular, the experts emphasized
time constraints, limited communication between clinicians, pharmacists, and prescription
insurance companies, and challenges with the design of electronic health record (EHR)
systems as key factors underlying many of the safety vulnerabilities we observed (Table 3).

First, the interviewees couched many of the vulnerabilities we identified, including limited
medication reconciliation, lack of patient-clinician shared decision-making, and insufficient
medication counseling, in the context of time constraints that clinicians and pharmacists face
on a regular basis. For example, Expert 3, a retail pharmacist, told us how the volume of
prescriptions she handles creates a rushed environment in the pharmacy in which she lacks
the time to speak with patients to conduct thorough medication counseling. Similarly, Expert
2, a physician, explained how he simply lacks the time to do in-depth medication
reconciliation or education with all of his parents because he is “so damn busy.”

The experts also confirmed from their professional experience that fractured communication
between clinicians, pharmacists, and insurance companies contributes to many of the
observed safety vulnerabilities. For example, Experts 1 and 2 explained how it is difficult for
clinicians to communicate with outside retail and community pharmacies because they are
never assured that the messages they send through the EHR actually go through to the
pharmacy. Expert 3, a retail pharmacist, also pointed out that fragmented communication
creates safety vulnerabilities in which patients may have to go days without their
medications while the pharmacy waits to hear back from the insurance company or the
prescriber.

Challenges with the design of EHRs was a third key theme emerging from expert
commentary on our observed safety vulnerabilities. Expert 2, for instance, described how
many clinicians experience “alert fatigue” with the EHR systems, in which they get in the
habit of ignoring the warnings regarding potential drug interactions because of design
weaknesses.24 Expert 1, meanwhile, explained how suboptimal EHR design can lead to
delays in care. For instance, she described how there are 57 different 81-mg aspirins in the
EHR pull-down menu and the clinician might not find the right one, causing the prescription
to bounce back from the pharmacy without being filled for the patient.

Finally, the experts generated several additional or more specific safety concerns related to
medication use based on their individual experiences, including opioid medications,
polypharmacy, and language discordant medication labels (Table 4).

DISCUSSION AND RECOMMENDATIONS

Our results highlight that medication use remains a complex, confusing, multistep process
that spans fragmented and disconnected stages of the health care system. In this
overwhelming environment, patients develop their own strategies for self-management with
little support or oversight from healthcare professionals. In addition, our results reveal how
no single organization is accountable for designing a system that oversees and supports the
many different actors and locations involved in medication use and management. Numerous

J Patient Saf. Author manuscript; available in PMC 2021 June 01.
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safety vulnerabilities arise as patients and their caregivers cross formal and informal
organizational boundaries between the clinician's office, the pharmacy, and the home.

Supporting previous research that has found that a broad culture of change, combined with
well-designed technologies, is necessary to improve the quality and safety of the medication
use process,25 our results highlight that a systems approach is needed to improve patient
safety in relation to medication taking in community settings. Specifically, our findings
emphasize an urgent need to foster collective ownership of the medicationmanagement
system among key stakeholders across different settings to encourage mutual motivation for
devising collaborative solutions. Moving beyond isolated interventions targeted at single
stages of the medication management system requires a culture shift to develop and
implement comprehensive, overarching structural interventions that span and support the
entire process of medication use.

First, we suggest consideration of a comprehensive “medication navigator” program
modeled after traditional patient navigator programs that have been successfully
implemented at all stages of cancer care for underserved patients.26-28 In a medication
navigator program, patients would be partnered with a skilled medication specialist at the
time a medication is first prescribed who would (1) teach patients about their medication,
including how to properly administer and store it and (2) help patients navigate the entire
medications management system, including prescription coverage, identifying an
appropriate pharmacy they are comfortable with, and how to manage refills and disposals.
Through expert knowledge, flexible problem-solving, and individualized assistance, a
medication-specific navigator program could help patients transcend barriers to safe
medication use across all stages of the process.

Next, to address structural linkages, we suggest the development of robust, integrated
communication systems to enhance awareness of potential adverse events between
clinicians, pharmacies, and patients. In line with previous Institute of Medicine
recommendations for reducing medication errors,2® we suggest that these comprehensive
communication systems rely on drastically improving EHR linkages between clinics,
pharmacies, and insurance companies to facilitate efficient sharing of accurate information
and may include reporting systems that are accessible to nonclinicians as well as patients, or
standardized expectations between clinics, pharmacies, patients, and caregivers.

Finally, building on the success of mHealth text message-based interventions to support
patient-centered treatment and medication adherence,2® we recommend the development of
technology-enabled medication self-management support tools that would help decrease
patient-specific safety vulnerabilities with medication taking. Ideally, these would be
interactive tools such as mobile applications and/or instructional videos, which would be
available in multiple languages and at a basic reading level, and would serve to address
common pitfalls of medication use. These tools should be co-developed and pilot tested with
target end-user populations to ensure optimal usability.

J Patient Saf. Author manuscript; available in PMC 2021 June 01.
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Study Limitations

Our study has a few limitations. First, our relatively small sample size of patients and limited
duration of observations limit the generalizability of our findings. Nevertheless, common
vulnerabilities were found among our sample of diverse patients, and focusing on a smaller
sample provides a richer, more granular look at medication taking from the patient and
caregiver perspective. Future qualitative studies exploring a broader set of themes related to
outpatient medication use, however, would benefit from more prolonged observational
periods and a larger sample of patients. Second, although the specific recommendations
emanate from the vulnerabilities identified, they have not been tested for effectiveness at
addressing the identified issues. Future studies could focus on assessing the implementation
and effectiveness of the suggested recommendations across multiple community settings.

CONCLUSIONS

Our study reveals that a variety of safety vulnerabilities plague all stages of the medication
use process for a diversity of patients. There is a pressing need for improved and shared
accountability for the outpatient medication use process. Overarching interventions focused
on improving medication safety for vulnerable patient populations are needed that span the
entire medication management system, including a patient navigator program, integrated
communication systems, and technology-enabled support tools.
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FIGURE 1.
Observed safety vulnerabilities.
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