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Abstract

Deprescribing is the intentional dose reduction or discontinuation of a medication.

The development of deprescribing interventions should take into consideration important
organizational, interprofessional, and patient-specific barriers that can be further complicated
by the presence of multiple prescribers involved in a patient’s care. Patients who receive care
from an increasing number of prescribers may experience disruptions in the timely transfer of
relevant healthcare information, increasing the risk for exposure to drug-drug interactions and
other medication-related problems. Furthermore, the fragmentation of healthcare information
across health systems can contribute to the refilling of discontinued medications, reducing the
effectiveness of deprescribing interventions. Thus, deprescribing interventions must carefully
consider the unique characteristics of patients and their prescribers to ensure interventions are
successfully implemented. In this special article an international working group of physicians,
pharmacists, nurses, epidemiologists, and researchers from the United States Deprescribing
Research Network (USDeN) developed a socioecological model to understand how multiple
prescribers may influence the implementation of a deprescribing intervention at the individual,
interpersonal, organizational, and societal level. This manuscript also includes a description of
the concept of multiple prescribers and outlines a research agenda for future investigations

to consider. The information contained in this manuscript should be used as a framework for

future deprescribing interventions to carefully consider how multiple prescribers can influence the

successful implementation of the service and ensure the intervention is as effective as possible.

Keywords

deprescribing; multiple prescribers; multiple chronic conditions; medication-related problems;
polypharmacy; continuity of care

Introduction:

Polypharmacy describes the concurrent use of multiple medications.! Approximately

40% of adults are prescribed five or more medications, a commonly used threshold to
define polypharmacy.? Polypharmacy has well-established associations with falls, disability,
hospitalizations, and mortality.3 Furthermore, polypharmacy is associated with an increased
risk for drug-drug interactions, adverse drug events (ADES), inappropriate prescribing, and
non-adherence.3 Thus, reducing exposure to medications when possible may lower the risk
for ADEs, enhance quality of life, and reduce avoidable healthcare utilization.4>

One promising intervention to reduce polypharmacy is deprescribing, defined as the
intentional dose reduction or discontinuation of a medication.® Efforts to increase
deprescribing in routine clinical practice can be implemented at the payor, healthcare
system, prescriber, or patient level. Deprescribing interventions identify opportunities for
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reducing exposure to medications where potential risks exceed the potential benefits for a
patient at a specific point in time.

The design and implementation of a deprescribing intervention should be cognizant

of organizational, interprofessional, and patient-specific barriers that can be further
complicated by the presence of multiple prescribers involved in a patients care.”8 Patients
with an increasing number of prescribers may experience disruptions in the effective
transfer of healthcare-related information between prescribers, precluding timely access to
relevant information needed for safe medication management decisions. This may partly
explain why low continuity of care is associated with drug-drug interactions, a medication-
related problem often mediated by exposure to polypharmacy.® Furthermore, fragmented
communication between a patient’s prescribers can result in no one provider taking
ownership of medications used for a prolonged period and prescribers ordering refills for
medications that were discontinued, potentially reducing the effectiveness of deprescribing
interventions.

Deprescribing interventions may be optimized by considering the impact of multiple
prescribers on both their implementation and effectiveness. To date, the concept of multiple
prescribers has been largely related to identifying patients at risk for opioid-related adverse
events or drug diversion or to calculate continuity of care measures.10-11 A conceptual
framework of multiple prescribers has not been defined nor described in the context of
deprescribing.

To that end, an international working group comprised of physicians, pharmacists,
epidemiologists, and researchers was created within the United States Deprescribing
Research Network (USDeN) to develop a conceptual framework of multiple prescribers

in the context of deprescribing. The working group was primarily composed of participants
from various cohorts of the USDeN’s Junior Investigator Intensive, a year-long mentorship
program for emerging leaders in the deprescribing space. Working group members identified
this topic during the 2022 USDeN Annual Network Meeting as one requiring additional
examination, resulting from members’ clinical experience and deprescribing research
knowledge. For example, clinicians within our working group discussed deprescribing
challenges when an increasing number of clinicians were involved in a patient’s care
(enhancing the difficulty of identifying which provider to communicate with) or where

for particular cases no one clinician experienced accountability for a particular patients’
medications, particularly when medications were prescribed for years, if not decades, prior.

The proposed framework is intended to delineate how multiple prescribers impact
deprescribing and to provide future directions for clinical efforts, quality improvement, and
research. In this paper, we: (1) define “multiple prescribers” in the context of deprescribing,
(2) use the Socio-Ecological model to describe problems related to multiple prescribers

at multiple levels, and (3) set forth a research agenda for the intersection of multiple
prescribers, deprescribing, and health outcomes.
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1. Multiple Prescribers Definition:

We define “multiple prescribers” as the involvement of more than one prescriber who
prescribes medications to a patient during a prespecified observation period. These
prescribers may practice within or across settings (e.g., inpatient and outpatient) and
healthcare systems. Our definition is analogous to that used in prior research analyses.12:13

2. Barriers to deprescribing in the presence of “Multiple Prescribers”

described through the Socio-Ecologic model:

The Socio-Ecological Model (SEM) is a conceptual model that describes how patients

and their health-related decisions are influenced by multiple levels of factors, including
individual, interpersonal, community settings, organizational structures, and broader societal
contexts.14 This model is often used in public health and healthcare to understand the
multiple influences on health and well-being. We selected the SEM because it is an effective
model to organize and understand how multiple prescribers may make it more difficult

to deprescribe, as there are numerous described contextual determinants that facilitate or
inhibit deprescribing at each SEM level.15-17 Further, using the SEM model allows for
integration with multiple Implementation Science (IS) models. Below we describe how each
level may increase the challenges of deprescribing when patients have multiple prescribers.
Importantly, we note that the ability of factors to exert influence across levels (e.g., societal
norms can influence individual attitudes and beliefs). Table 1 and Figure 1 summarize the
identified factors by each level of the SEM model.

Individual Level:

The individual level in the SEM includes a patient’s biology, lived experiences, attitudes,
and beliefs. These factors can influence the number of prescribers from whom a patient
receives care to manage their acute and chronic health conditions. For example, older
patients with multiple chronic conditions may receive care from a primary care provider
(PCP) and several specialists, many of whom prescribe different medications, resulting

in complex medication regimens and potentially conflicting instructions from different
prescribers.1® Attitudes and beliefs about care-seeking may also influence whether a patient
has multiple prescribers.19 Some patients may prefer to manage their chronic conditions
with one clinician while others may consciously seek care from multiple clinicians for
additional opinions, specialized care, or to address unmet needs.2°

At the individual level, patient-specific preferences and characteristics (e.g., health literacy,
education, trust in the healthcare system, and engagement in their healthcare) may

affect attitudes towards medications and willingness to deprescribe. For example, patients
with greater interest in discontinuing medications, who have had positive deprescribing
experiences, and whom are interested in discussing the benefits and harms of medications
may be more receptive to deprescribing.21:22 Furthermore, if an intervention requires that the
patient communicate a deprescribing recommendation between prescribers, the transfer of
relevant information can be hindered by language barriers, low health literacy, or cognitive
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impairment. These individual-level characteristics may be shaped by other levels in the SEM
model, such as societal or cultural norms about patient autonomy and medication-taking.

Interpersonal Level:

The interpersonal level includes a patient’s connections with their healthcare team and with
care partners (e.g., family, friends, acquaintances). This level also reflects interpersonal
relationships between a patient’s multiple prescribers. The presence of multiple prescribers
can challenge care coordination and communication, which can yield fragmented care,
inconsistent treatment approaches, and a higher likelihood of medication management
errors. Additionally, patients may not be comfortable with deprescribing initiated by
someone other than the original prescriber or because of the deprescribing clinician’s
professional background (i.e., generalists, pharmacists, or nurse practitioners).23 Clinicians
attempting to deprescribe medications also must account for patients’ preferences for shared
decision-making specific to deprescribing. These preferences result from many factors,
including cultural norms about patient autonomy and participation in medical decision-
making,2425 rapport with the original prescribing clinician, and the relationship with the
deprescribing clinician.22 For example, some patients may interpret attempts to deprescribe
as challenging or undermining the original prescriber’s authority.

Prescribers attempting to deprescribe face challenges at the clinician-clinician interpersonal
level as well. Differences in professional backgrounds and poor communication between
providers may hinder deprescribing efforts.26:27 Some prescribers may be hesitant to
deprescribe when they are unfamiliar with other members of their patient’s care team

or have limited involvement with a patient’s treatment regimen.28 For example, inpatient
clinicians may be hesitant to stop medications initiated or managed by outpatient
prescribers.2® When medications have been used for many years, there may be diffusion

or loss of responsibility to evaluate its continued benefit and deprescribe as indicated.3°

The involvement of a patient’s care partners, while typically beneficial, can increase
interpersonal complexity. Patients may depend on multiple care partners to coordinate
healthcare appointments and transfer relevant information between prescribers.3! Care
partners with competing responsibilities or their own low levels of health literacy

can have difficulty accurately communicating to prescribers a patient’s complete and
current medication regimen.32:33 This can impede the proper delivery of a deprescribing
intervention or hinder the effective identification of patients who would benefit from a
deprescribing intervention.

Organizational level:

The organizational level reflects the structured systems to which patients belong, such as
healthcare systems and insurance plans. Patients largely will participate in the healthcare
systems and receive care from prescribers available to them due to their geography and the
design of their insurance benefits.19:34:35 Some insurance plans (e.g., Health Management
Organizations) coordinate care through a PCP and require referrals to a specialist. Other
insurance plans or healthcare systems (e.g., Preferred Provider Organizations) allow patients
to schedule appointments with specialists within a specific network, while others allow
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patients to schedule appointments with specialists with possible fees or penalties to patients
or providers (e.g., Japan’s statutory health insurance system,3¢ Australia’s Medicare,3’
Canadian Medicare)38, Clinics within healthcare systems may rely on cross-coverage
between multiple clinicians to ensure timely access, yet this can increase the number of
prescribers involved in a patient’s care. When prescribers are not located within the same
facility or healthcare system, it can hinder care coordination and communication.

Deprescribing interventions implemented at the organizational level must contend with
barriers that can occur when transfer of healthcare information is disrupted within and across
healthcare systems. This may be more likely in healthcare systems that have not adopted
electronic health records or strategies to facilitate the transfer of relevant health information
between providers at different locations. An international scoping review of continuity of
care and care coordination found numerous barriers to effective care coordination between
hospitals and primary care, including difficulty planning timely follow-up appointments,
lack of awareness of patient hospitalizations by PCPs, not having hospital records or
discharge summaries at follow-up appointments, and low levels of information continuity
between healthcare settings which can be hampered by barriers related to data ownership
and confidentiality.3° Notably, despite mandated adoption of electronic health records in

the US, there is often minimal communication and coordination about medication changes
between health systems, settings with different acuity of care (e.g., inpatient and outpatient),
different clinical specialties (including primary care), and community pharmacies.*0

Effective deprescribing is not possible when relevant information is not effectively
communicated to patients, prescribers, or dispensing pharmacies.?! Efforts to improve
communication may mitigate these concerns about medication data, but in their absence,
medication deprescribing decisions rely on patients and care partners to share information
between prescribers.#2 One example of an attempt to enhance information transfer is
transitions of care programs, which are a formalized process that engages patients,
caregivers, and their providers to ensure consistent medication data that accounts for all
medication changes across healthcare settings (i.e., from hospital admittance to hospital
discharge to follow-up appointments) and are communicated to all relevant decision-
makers.43

Continuity of care is further challenged when a patient obtains care from acute or
emergency healthcare settings due to social needs, such as lack of access to a regular PCP,
transportation issues, or inadequate health insurance.** These organizational-level factors
can make it challenging for a prescriber to confidently identify patients who are appropriate
candidates for deprescribing or specific medications to discontinue due to uncertainty about
a patients’ chronic conditions, medications, and social circumstances.

Societal Level:

The societal level includes regulations, policies, and norms that shape healthcare practice
and organizational structures. While the mean annual number of primary care visits per
patient is unchanged among Medicare beneficiaries in the US over the past 20 years, PCPs
must coordinate care and prescriptions with an 80% increase in the number of specialists
involved in the care of their patients.*> Other countries are also seeing an increase in wait
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times for specialist visits, which may signal similar trends toward increased complexity

to coordinate care with specialists globally.#® An important policy that may impact the
number of providers per patient include facilitation of patient access to primary care services
through expansion of prescribing authority to non-physician practitioners (i.e., NPs, PAs,
Pharmacists); while beneficial, there may be an unintended consequence of worsening
fragmentation of relevant healthcare information at the point of prescribing.

Furthermore, evidence-based guidelines often focus on the management of a single disease
rather than multiple chronic conditions, which can contribute to undetected harms when
patients with coexisting comorbidities are being treated by multiple specialists.4”48 Social
factors such as limited access to regular care, insurance, or health literacy may increase the
propensity for patients to use acute or urgent care services, thereby increasing the number of
prescribers.4°

Given the increased number of specialists per patient, deprescribing interventions must
carefully consider the complexity of interpersonal and organizational variables that can
influence successful deprescribing. Financial pressures to adhere to disease-focused quality
metrics and pay-for-performance models can hinder identification of potentially unnecessary
medications and associated development of deprescribing solutions.*”:48 Policies and
regulations that do not prioritize care coordination or information sharing between
prescribers in different settings may contribute to the potential harm faced by patients with
multiple prescribers.

3. Research Agenda:

As indicated earlier, the presence of multiple prescribers is not inherently harmful. However,
taking into consideration how the number of prescribers influences a patient’s overall
medication regimen, and how the patients and prescribers interact with one another may
help explain why a deprescribing intervention is successful in one setting and not another.
This and other research questions may benefit from considering how multiple prescribers
can affect medication management and deprescribing. Some factors identified within our
SEM-based model may be more relevant than others depending on geography, healthcare
system design, and how patients interact with the healthcare system and providers.

A careful consideration of the context, population, interventions, implementation strategies,
and outcomes through an implementation science framework can yield key information

to facilitate the continuous improvement and scalability of a deprescribing intervention.%0
Below, we describe how researchers might incorporate the concept of multiple prescribers
in various research questions using the Socio-Ecological model. Moreover, our conceptual
model based on the SEM aligns with IS determinant frameworks which take a

systems approach in identifying and describing contextual determinants (e.g., barriers

and facilitators) to the implementation of evidence-based interventions, such as the
Consolidated Framework for Implementation Research (CFIR);5! the Theoretical Domains
Framework (TDF), the Capacity, Opportunity, and Mativation Behavior Model (COM-B);
52 and the Promoting Action on Research Implementation in Health Services (PARIHS)
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framework.>3:54 Table 1 includes example research questions to guide the design and
evaluation of deprescribing interventions.

At the individual level, more research is needed on how to incorporate patient values

and priorities into deprescribing interventions, while also taking into consideration patient
specific factors affecting deprescribing interventions, such as past experiences or trust and
engagement with the healthcare system. Use of IS frameworks which focus on individual-
level motivation, capacity, and opportunity, such as the COM-B and the TDF, can help
identify meaningful barriers for patients initiating deprescribing when multiple prescribers
are involved. For example, motivational barriers such as fear of withdrawal symptoms or
return of symptoms from the original problem (e.g., insomnia or pain) have been identified
by numerous researchers as individual-level barriers to deprescribing.>®

At the interpersonal level, research should examine how to best guide medication
management and deprescribing decision-making between patients and their care partners
and ensure patients understand the benefits and risks of the medications they are using. Also
at the interpersonal level, prescriber-targeted deprescribing interventions need to consider
the degree of engagement providers have with patients and others care team members and
how the duration of relationships with the patient may affect the ownership each prescriber
feels for a patient’s medication and willingness to deprescribe. IS models such as the COM-
B and TDF can be used to identify contextual determinants at the interpersonal level. For
example, barriers such as limited communication across health facilities or pessimism about
patients’ attitudes about stopping medications can be used to design and test evaluations that
improve communication between prescribers and reduce pessimism about deprescribing.29

At the organizational level, research into how health systems are structured and organized
can help identify the extent of collaboration that prescribers have with each other — and how
these structural factors may hinder or help deprescribing efforts. Additionally, understanding
these structural factors can inform how and whether deprescribing interventions can be
widely disseminated and adapted to improve reach and feasibility. At the societal level,
research to create clinical algorithms, guidelines, and deprescribing tools, especially in

the context of multiple chronic conditions, is urgently needed. Implementation science
frameworks such as CFIR and PARHIS can be used to identify contextual determinants

at the organizational and societal levels to evaluate successes and failures of existing
interventions, such as organizational resources and culture that promote collaborative and
team-based care, and to design implementation strategies.

Conclusion:

The presence of multiple prescribers, while sometimes required for comprehensive care,
can create challenges in the optimal prescribing and use of medications. Deprescribing
interventions are designed to identify potentially inappropriate medications and ensure
patients and prescribers consider the risks posed by specific medications. The SEM
framework described herein highlights important factors at each of four levels that can
impede successful deprescribing in routine clinical care. Implementation of deprescribing
interventions that consider patients’ exposure to multiple prescribers at the different levels
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of the SEM framework may have a greater likelihood of successfully reducing medication
burden, decreasing adverse drug events, and enhancing quality of life.
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Key Points:

. The involvement of multiple prescribers involved in the care of a patient can
disrupt the timely transfer of healthcare related information needed for safe
medication management decisions.

. An increasing number of providers involved in the care of patients is
associated with a lower continuity of care which in turn can increase
an individual's risk for drug-drug interactions and potentially impede the
successful implementation of a deprescribing intervention.

. Understanding the individual, interpersonal, organizational, and societal
factors that influence the successful execution of a deprescribing
intervention when multiple prescribers are involved can facilitate the design,
implementation, and evaluation of the intervention.

Why does this matter?

The socioecological model described in this manuscript highlights important ways
in which multiple prescribers involved in a patient’s care can affect the successful
implementation of a deprescribing intervention and can be used to facilitate the
development and evaluation of future deprescribing interventions.
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Figure 1.
Socioecological model of factors contributing to multiple prescribers and potentially

influencing deprescribing
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