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Deprescribing research in nursing home i

residents using routinely collected healthcare
data: a conceptual framework
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Abstract

Background Efforts are needed to strengthen evidence and guidance for appropriate deprescribing for older nurs-
ing home (NH) residents, who are disproportionately affected by polypharmacy and inappropriate prescribing. Given
the challenges of conducting randomized drug withdrawal studies in this population, data from observational studies
of routinely collected healthcare data can be used to identify patients who are apparent candidates for deprescrib-
ing and evaluate subsequent health outcomes. To improve the design and interpretation of observational studies
examining determinants, risks, and benefits of deprescribing specific medications in older NH residents, we sought

to propose a conceptual framework of the determinants of deprescribing in older NH residents.

Methods We conducted a scoping review of observational studies examining patterns and potential determinants
of discontinuing or de-intensifying (i.e., reducing) medications for NH residents. We searched PubMed through Sep-
tember 2021 and included studies meeting the following criteria: conducted among adults aged 65 +in the NH
setting; (2) observational study designs; (3) discontinuation or de-intensification as the primary outcome with key
determinants as independent variables. We conceptualized deprescribing as a behavior through a social-ecological
lens, potentially influenced by factors at the intrapersonal, interpersonal, organizational, community, and policy levels.

Results Our search in PubMed identified 250 potentially relevant studies published through September 2021. A total
of 14 studies were identified for inclusion and were subsequently synthesized to identify and group determinants

of deprescribing into domains spanning the five core social-ecological levels. Our resulting framework acknowledges
that deprescribing is strongly influenced by intrapersonal, patient-level clinical factors that modify the expected
benefits and risks of deprescribing, including index condition attributes (e.g., disease severity), attributes of the medi-
cation being considered for deprescribing, co-prescribed medications, and prognostic factors. It also incorporates
the hierarchical influences of interpersonal differences relating to healthcare providers and family caregivers, NH facil-
ity and health system organizational structures, community trends and norms, and finally healthcare policies.
Conclusions Our proposed framework will serve as a useful tool for future studies seeking to use routinely collected

healthcare data sources and observational study designs to evaluate determinants, risks, and benefits of deprescrib-
ing for older NH residents.
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Introduction

Polypharmacy and associated risks of adverse drug events
are common challenges in older, medically complex nurs-
ing home (NH) residents with limited life expectancy
(LLE). Up to 50% of NH residents are subject to poten-
tially inappropriate prescribing [1-3]. As such, efforts are
needed to support appropriate deprescribing, defined as
discontinuing or reducing (i.e., de-intensifying) the dose
of drugs when risks outweigh expected benefits, in the
context of the patient’s goals of care, life expectancy, val-
ues, and preferences [4].

Practically, there is insufficient guidance about risks
and benefits of discontinuing or de-intensifying specific
medications and to support clinicians and patients in
making deprescribing decisions. Disease-specific treat-
ment guidelines include recommendations about starting
medications, but often do not address optimal duration
of therapy or under what circumstances medications
should be de-intensified or discontinued [5, 6]. Under-
lying the lack of clear guidelines is an insufficient evi-
dence base. In acknowledgment of this gap in evidence,
the National Institute on Aging, the U.S. Deprescribing
Research Network, and other leaders in geriatric and pal-
liative care research have explicitly called for research to
better understand how to optimize medications through
deprescribing [4, 7-9]. Ideally, evidence for deprescrib-
ing medications in NH residents would be derived from
randomized clinical trials (RCTs). When feasible, these
studies can provide robust evidence on the potential
implications of deprescribing [10]. However, recruiting
and enrolling medically complex older adults approach-
ing end of life, and NH residents specifically, can be quite
challenging, leading to small sample sizes, lower statisti-
cal power, and concerns about generalizability.

Observational studies of existing administrative health-
care data can complement data from RCTs or substitute
when RCTs are not available or feasible - i.e., target trial
emulation [11]. Such studies can leverage the availability
of detailed data on medication use from administrative
data (e.g., claims), combined with rich information on
patient, provider, and organizational factors from man-
dated data collection tools like the Minimum Data Set
and Nursing Home Compare. These data can be used
to identify patients taking potentially inappropriate or
unnecessary medications and therefore are apparent can-
didates for deprescribing, and compare health outcomes.
Observational studies can also provide insight into real-
world clinical practice and the associated barriers and
facilitators of deprescribing.

The ability of observational studies to support robust
causal inferences depends on adequate control of
potential confounders and several recent investigations
have highlighted these difficulties [12-17]. Potential
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confounders include clinical factors that may influence or
be associated with one’s likelihood of having medications
discontinued or de-intensified (e.g., frailty, poor progno-
sis, susceptibility to adverse effects) and are also likely to
influence outcomes (e.g., hospitalizations, fall risk, mor-
tality), but also may include socio-environmental factors
that extend beyond individual clinical characteristics. An
informed and clinically relevant conceptual framework
can be used to develop directed acyclic graphs (DAGs)
[18] for identifying the specific discontinuation-outcome
relationships for a given medication class, population,
and outcome of interest. The framework could subse-
quently be used to evaluate what constructs are already
measured in available data sources, determine the need
to develop new measures, or turn to advanced analytic
methods to address unmeasured confounding.

A number of frameworks for deprescribing medica-
tions have been proposed. However, most of these were
developed to convey general concepts of when depre-
scribing may be warranted [19] or as tools to facilitate
deprescribing in clinical practice [4, 20, 21], rather than
providing a framework to guide the design of studies
that examine determinants and outcomes of deprescrib-
ing. These clinical frameworks for deprescribing medica-
tions focus on identifying and prioritizing medications
to deprescribe, and rely on the same general constructs,
weighing the potential benefits and harms in the set-
ting of comorbidity burden, life expectancy, and goals of
care. One framework, the deprescribing rainbow [21],
takes this a step further by more strongly emphasizing
the patient’s context and circumstances, including clini-
cal, psychological, social, financial, and physical determi-
nants in guiding deprescribing decisions and discussions
in clinical practice.

Although these examples are helpful for guiding pro-
viders when engaging in shared decision-making about
deprescribing, they are limited in their application to
designing studies to identify the determinants (i.e., bar-
riers and facilitators) or causal effects of deprescrib-
ing medications on health outcomes. A more useful
approach may be to view deprescribing as a behavior,
using a social-ecological perspective [22]. Such an
approach acknowledges that deprescribing is driven by
patient clinical factors and other intrapersonal character-
istics (e.g., patient attitudes about medications or aggres-
siveness of medical treatment), but is also influenced by
factors operating at the interpersonal, organizational,
community, and policy levels. In the context of depre-
scribing, the interpersonal level may include attributes
of healthcare providers such as training-level, experience
with deprescribing, and communication skills, as well
as attributes of family caregivers who influence health-
care decisions, such as their attitudes and beliefs about
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medications. The organizational level may include char-
acteristics of the facility or health system where patients
receive care (e.g., staffing, and other resources, norms,
processes, or interventions in place that encourage or
discourage deprescribing). Similarly, community and pol-
icy factors external to the facility or health system may
also influence deprescribing; for example, payer reim-
bursement policies regarding use of specific medications
or medication therapy management, the availability of
guidelines from professional groups to guide deprescrib-
ing, or geographic factors. High-quality observational
studies of deprescribing medications must also consider
these external factors that influence deprescribing behav-
iors and may act as confounders when examining effects
on outcomes. This type of social-ecological approach has
guided our own previous observational studies examin-
ing determinants and health outcomes of deprescribing a
range of different medications in NH residents, including
antihypertensives [23], statins [16], aspirin [24], diabetes
agents [15], cholinesterase inhibitors [13, 17, 25], and bis-
phosphonates [26].

This approach is also consistent with the broad concep-
tual framework for deprescribing research proposed by
Linsky and colleagues [27]. This model states that factors
which influence whether and how deprescribing occurs
operate at the patient, prescribers, and system levels.
Patient factors are further broken down into biology (rel-
evant clinical characteristics), experience (potential bene-
fits, potential harms, and medication history), and values
and preferences. Prescriber factors include both rational
(knowledge and skills) and behavioral (preferences and
biases) influences on deprescribing. Finally, system fac-
tors include institution- or facility-level resources, goals,
culture, and incentives. The model then outlines impor-
tant downstream effects and measures of deprescribing
for consideration in research, including structure (uptake
of deprescribing), process (success of deprescribing),
outcomes (short-term, or long-term clinical implica-
tions, patient-centered measures), and costs. One of the
main merits of the Linsky framework is its implicit socio-
ecological approach which acknowledges the interplay
of patient, prescribers, and system factors as part of the
decision-making process for deprescribing. Additionally,
in taking a broad approach, this model is easily adapt-
able to different research questions. Adaptation of such
a framework to specific medication classes (e.g., anticho-
linergics, antihypertensives), populations (e.g., those with
limited life expectancy or dementia), and care settings
(e.g., NHs, outpatient settings) is critical as the specific
factors at play within each level may differ across these
contexts.

To date, no published work has provided explicit guid-
ance on how relevant components of deprescribing
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frameworks may be tailored and further specified for
deprescribing research in the NH setting. The objec-
tive of this paper is to propose a conceptual framework
of the determinants of deprescribing in older NH resi-
dents, with the ultimate goal of improving the design and
interpretation of observational deprescribing studies and
support the development of a robust evidence base to
support deprescribing recommendations.

Methods

To inform our conceptual model and identify necessary
modifications based on published research, we con-
ducted a scoping review of observational studies using
routinely collected healthcare data to examine patterns
and potential determinants of discontinuing or de-inten-
sifying medications for NH residents. A PRISMA-ScR
checklist for scoping reviews is available in Appendix
Materials along with the complete search strategy.

In September 2021, we searched PubMed for relevant
studies published from database inception through Sep-
tember 2021, using a combination of subject headings
and key words, including deprescribing, deprescription,
deintensification, discontinuation, NHs, and older adults.
Inclusion criteria were: (1) conducted among adults aged
65+in the NH setting; (2) observational study designs;
(3) discontinuation or de-intensification as the primary
outcome with key determinants as independent vari-
ables. Abstracts were reviewed by one member of the
study team (AL) for eligibility with supervision from
another member of the study team (JDN). Full texts were
then reviewed by two members of the study team to
determine eligibility (AL, JDN). Reference lists for eligi-
ble studies were also reviewed to identify additional stud-
ies for inclusion. Descriptive information was abstracted
from each study by one member of the study team and
reviewed by all study team members for accuracy. Rel-
evant information for abstraction included a descrip-
tion of the sample, setting, data sources used, target
medications, levels of the social-ecological framework
addressed, and independent variables examined. Inde-
pendent variables were then grouped into the respective
domains of the proposed conceptual framework.

Results

Literature review

The PubMed search resulted in 250 potentially eligible
studies, whose abstracts were screened for eligibility.
Of these, 19 were deemed eligible for full text review.
Three additional studies were identified based on a scan
of reference lists, for a total of 22 studies. After full-text
review, 14 total studies were identified to meet our inclu-
sion criteria [14—16, 23—-26, 28-34].
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Sample and setting

A summary of data collected from included studies is
presented in Table 1. Across the 14 studies examining
deprescribing in the NH setting, nine were conducted
in U.S. NHs, including six in Veterans Affairs (VA) NHs
[14-16, 23, 24, 28] and three in Medicare/Medicaid-
certified NHs [25, 26, 30]. The remaining studies were
conducted in Belgium [33, 34], Ontario, Canada [31],
Japan [29], and Europe and Israel [32]. All but two stud-
ies involved national samples [31, 34]. In terms of target
populations for deprescribing, eight studies included
NH residents with dementia [15, 16, 23-26, 29, 31]. Four
studies focused on NH residents with advanced demen-
tia or those meeting criteria for limited life expectancy
(LLE) [15, 16, 23, 24], defined as evidence of progno-
sis<6 months documented in the MDS, or high likeli-
hood of 6-month mortality based on the MDS Mortality
Risk Index (MMRI-R [35] or MMRI-v3 [36]). One study
[33] focused on those who were above 75 years old and
died within 1 year. Medications considered for depre-
scribing were acetylcholinesterase inhibitors [13, 17, 25]
(n=3), antihypertensives (n=3), statins (n=2), diabe-
tes medications [15] (n=1), aspirin [24] (n=1), bispho-
sphonates [26] (n=1), and psychotropic medications
(n=1) [29]. Two studies focused on reducing potentially
inappropriate medications (PIMs) from the STOPPFrail
criteria [33, 34] and one study evaluated the change in
polypharmacy [32], as measured by the total number of
medications.

Data sources and measures of deprescribing

The most common source of data was the Minimum Data
Set (MDS) or interRAI instrument for Long Term Care
Facilities [37, 38] (interRAI LTCF), which was used in 11
studies linked to administrative healthcare data or elec-
tronic health records (EHRs). One study [32] in Europe
and Israel utilized the interRAI LTCF combined with
electronic medical records from NHs. Another study [34]
utilized a national registry of healthcare claims data of
the seven healthcare insurers in Belgium and the Belgian
Cancer Registry. Two studies [29, 34] used data collected
from interviews, standardized assessment tools, and
mailed surveys. All studies used gaps in prescription refill
records or medication administration records to identify
deprescribing, although there was some heterogeneity
across studies regarding the length of gap required to be
considered deprescribing.

Variables studied as potential determinants of deprescribing
Demographics consistently reported across all 14 studies
included age and sex. Age was inconsistently associated
with deprescribing, with some studies noting a positive
association with deprescribing and older age and others
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reporting no statistically significant association. Sex was
largely not a significant factor, having no association with
deprescribing in 12 studies. Race/ethnicity was included
as a factor in nine studies and exhibited an inconsistent
association with deprescribing.

In terms of patient-level clinical characteristics, specific
comorbid conditions with clinical relevance to progno-
sis were frequently evaluated as potential determinants,
including heart failure (n=11), cancer (n=10), end-stage
renal disease (ESRD) (n=10). Measures of physical func-
tioning and mobility, like activities of daily living (ADLs)
were also frequently included (n=12). Cognitive function
was evaluated in half of the studies (n=7) [14, 25, 26, 28,
29, 31, 32]. Markers of prognosis or failure to thrive (e.g.,
weight loss, dysphagia, dyspnea) were also less frequently
included as potential determinants of deprescribing.

Interpersonal, organizational, community, and policy
influences on deprescribing were also addressed, but
less frequently. For example, a number of studies evalu-
ated the potential influence of geographic factors includ-
ing rurality (n=11) or U.S. census region (n=6). Only a
few studies evaluated the influence of specific NH facility
characteristics such as bed size, staffing characteristics,
and ownership [16, 23-26, 30]. Prescriber-level charac-
teristics such as training specialty or prescriber type were
also infrequently addressed [25, 26].

Proposed conceptual framework for observational studies
of deprescribing in NHs

Our proposed framework is presented in Fig. 1. This
social-ecological framework of deprescribing in NHs
integrates potential determinants identified in our litera-
ture review and extends the work of previously published
deprescribing frameworks, such as Linsky et al [27], to
specify the range of possible multilevel influences on
deprescribing specifically in NHs. Although deprescrib-
ing may be strongly influenced by intrapersonal, patient-
level clinical factors, our framework also incorporates
the hierarchical influences of interpersonal provider dif-
ferences, NH facility and health system organizational
structures, community trends and norms, and finally
healthcare policies. In Table 2, we provide a detailed
description of each element of the framework, including
proposed constructs contained within each domain, and
example variables that have been used to operationalize
constructs, from our literature review.

Intrapersonal characteristics

Intrapersonal characteristics include the patient-level
clinical characteristics that drive decision-making for
deprescribing, including: patient sociodemographic char-
acteristics, index condition attributes, index medication
attributes, prognosis, and co-prescribed medications.
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Policy

Deprescribing guidelines and reporting requirements

Community
Geographic variation and norms related to
healthcare use and deprescribing

Organizational and Health System
Health system/facility resources and
culture relevant to deprescribing

Interpersonal
Family/caregiver preferences and engagement
Healthcare provider predisposition to deprescribing

Intrapersonal

Sociodemographic Index Medication
Characteristics Attributes
Index Condition

Attributes

Co-prescribed
Medications

Fig. 1 Conceptual framework for designing deprescribing studies in the nursing home setting

Patient demographics Demographics include age, sex,
race, and ethnicity, which influence treatment selection
and intensity by way of treatment guidelines and per-
ceived or actual risk for disease or disease-related com-
plications for preventive treatments. Demographics may
also influence access to care and prescriber biases in
prescribing of medications - i.e., pharmacoequity [39].
Socioeconomic status is another important determinant
that may exhibit an influence on deprescribing by way of
access to healthcare services and prescribers to optimize
medications, or by introducing cost incentives to simplify
medication regimens.

Index condition attributes Index condition attributes
encompass the symptoms or potential complications of
the specific condition related to the medication being
deprescribed. These may also include the current level of
disease control as well as predisposition to medication-
induced adverse events. Taken together, these character-
istics often warrant individualized consideration of more
intense or less intense treatment goals. For individuals
with a greater number of related risk factors or those
with poorly controlled disease, more intensive treatment
goals and medication use may be warranted. However,
those with otherwise adequate disease management and
low risk for long-term complications may be more likely
to be targeted for deprescribing. For example, for individ-
uals with diabetes, deprescribing may be more strongly

indicated in individuals with the lowest Alc values
(e.g.,<6.0%), or those with overall lower risk of diabetes
complications (e.g., no prior history of CVD or stroke)
[40]. As another example, individuals with severe stage
dementia may be perceived as least likely to benefit from
continued treatment, and therefore may be more likely
to be targeted for deprescribing. Prior treatment history
may also affect the appropriateness of deprescribing. For
example, bisphosphonates may be more appropriate for
deprescribing in individuals who have already received a
treatment course of more than 5 years, as the therapeu-
tic benefits of these medications can persist for up to
2 years after discontinuation [41, 42]. Finally, it is impor-
tant to consider predisposition to adverse events, which
may also be influenced by their current level of disease
control. For example, a prescriber may be more likely to
deprescribe medications that may have higher risk for
hypoglycemia or hypotension in individuals with a prior
history of falls.

Index medication attributes The specific attributes of
the medication being re-evaluated may affect the feasibil-
ity or safety of deprescribing. This may include the bene-
fit vs. harm evaluation, based on an individual’s prognosis
and the time to benefit of the medication [43]. Medica-
tions in a treatment regimen that have the highest risk for
medication-induced adverse effects may be more likely
to be deprescribed than others. This risk is also affected
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Table 2 Conceptual framework domains, constructs, and example variables

Page 10 of 15

Framework level Domain Constructs Examples of variables as
operationalized in reviewed studies
Intrapersonal Patient Sociodemographic Characteristics Age - Age

Index' condition attributes

Index medication attributes

Prognosis (i.e,, life expectancy)

Co-prescribed medications

Sex or gender
Race/ethnicity
Socioeconomic status

Severity or complexity

Current treatment or treatment target

Predisposition for medication-induced
adverse events

Adverse event risk of the index medica-
tion

Complexity or burden of medication
administration

Overall comorbidity level

Frailty

Failure to thrive

Patient ability to take medications

Other medications that modify the risks
and benefits of treatment

Sex or gender
Race/ethnicity

- Income

- Education level

- Medicaid eligibility

- Diabetic eye disease (hypoglycemic
agents)

- Cardiovascular risk factors (aspirin, antihy-
pertensives)

- Congestive heart failure (antihyperten-
sives)

- Renal failure (antihypertensives)

- Baseline HbA1c control (hypoglycemic
agents)

- Baseline blood pressure (antihyperten-
sives)

- Aggressive behavior (AChEIs)
- Duration of treatment (bisphosphonates)

- History of hypoglycemic events (hypogly-
cemic agents)

- History of falls (antihypertensives, hypo-
glycemic agents)

- Sulfonylureas and insulin (hypoglycemic
agents)

- Alpha blockers (antihypertensives)
- Insulin use (hypoglycemic agents)

- Non-insulin injectables (hypoglycemic
agents)

- Oral versus transdermal formulation
(AChEls)

- Special instructions for administration
(bisphosphonates)

- Elixhauser comorbidities

- Charlson comorbidity index
- ADLs

- Bedbound

- Assistive mobility devices

- Claims-based measures

- Poor appetite

- Recent weight loss

- Dehydration

- Infection

- Renal failure

- Swallowing difficulty (bisphosphonates)
- Aggressive behavior (AChEIs)

- Total number of medications/polyphar-
macy

- Proton pump inhibitor use (aspirin)

- Medications with metabolic adverse
effects (hypoglycemic agents)
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Framework level

Domain

Constructs

Examples of variables as
operationalized in reviewed studies

Interpersonal

Organizational

Family Caregiver Factors

Healthcare Provider Factors

Health System Factors

Level of engagement in care and deci-
sion-making

Provider predisposition to deprescribing

Healthcare system and facility resources

Opportunities for fragmented healthcare

Geographic patterns of healthcare use
and deprescribing

and Health
System
Care coordination
delivery
Community Regional/Geographic variation
Policy Guidelines, Evidence, Reporting

Availability of guidelines, new evidence,
or policies to facilitate deprescribing

- Patient marital status

- Presence/absence of a next-of-kin/family
caregiver

- Relationship to patient (E.g., spouse, adult
child, etc.)

- Distance from caregiver residence to NH
facility

- Billing provider role (physician, NP, PA)
or specialty

- Prescribing provider role or specialty

- Admission source (community, hospital,
other facility)

- Treating specialty/bed type (e.g., hospice)
- Facility type (e.g, CCRQ)

- Staffing hours

- Turnover rates

- Ownership (nonprofit vs. for profit)

- Number of beds

- Academic affiliation

- Availability of specialty services (e.g,,
hospice, dementia care unit)

- Care team composition

- External providers or specialists
- Admission source

- Region of country

- Rural vs. urban

- Time trends (year of admission)

by the specific pharmacokinetics and pharmacodynam-
ics of a medication, which can change with aging. As an
example, insulin and sulfonylureas, which carry a signifi-
cantly higher risk for hypoglycemia may be more likely
to be deprescribed than other diabetes medications [15].
Difficulty of administration may also influence the likeli-
hood of deprescribing. For example, oral administration
of bisphosphonates, which require the patient to remain
upright for at least 30 min to avoid esophagitis, may
prove difficult for individuals with dysphagia or severe
dementia without appropriate oversight by nursing
staff. Administration of injectable medications like insu-
lin multiple times per day may also become challenging
for individuals with behavioral issues or may be viewed
as an unnecessary burden that opposes comfort care for
patients approaching end of life.

Prognosis  Prognosis encompasses both general comor-
bidity burden as well as specific clinical signs and

symptoms that may help to estimate an individual’s
clinical trajectory or may impact their ability to take oral
medications. Prognostic factors are highly influential in
aligning medication use with life expectancy and goals
of care. Preventive medications are more beneficial for
individuals who have a projected life expectancy exceed-
ing the time to benefit, which varies by medication class.
For example, statins being used for primary prevention
have a time to benefit of 2—5 years and bisphosphonates
being used for fracture prevention have a time to ben-
efit of 8—19 months [43, 44]. Thus, an individual with a
projected life expectancy of less than 6 months likely
would not experience benefit from continued treat-
ment with either medication. A number of diagnoses
and specific clinical characteristics can be used to infer
or estimate prognosis. For example, the MDS Mortality
Risk Index [35, 36] is a composite score based on clinical
characteristics and diagnoses that has been shown to be
highly predictive of 6-month mortality in NH residents.
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It includes clinical characteristics such as cancer diag-
nosis, renal failure, sudden weight loss, loss of appetite,
shortness of breath, dehydration, activities of daily living,
and changes in mental status. In addition to the presence
of specific life-limiting conditions, measures of overall
comorbidity burden, such as the Charlson Comorbidity
Index [45] or the Elixhauser Index [46], which are based
on the accumulation of chronic conditions, may also
be useful for determining prognosis. Frailty is another
important consideration, which modifies an individual’s
vulnerability to adverse health outcomes and medication-
related adverse events and may affect prescribers’ per-
ceptions of the likelihood for continued benefit relative
to harms. Frailty can be measured using several claims-
based algorithms [47-50] or by using proxy measures of
physical function, like activities of daily living (ADLs).
Individual characteristics may also be informative for
inferring an individual’s goals of care and whether quan-
tity or quality of life is more likely to be prioritized, thus
identifying opportunities for deprescribing. For example,
individuals with swallowing difficulty or severe dementia
may have difficulty ingesting multiple medications per
day and may experience improved quality of life. Hospice
enrollment, an obvious marker of prognosis, can also be
a clear indication for deprescribing and a proxy for likeli-
hood of imminent death.

Co-prescribed medications 1t is incredibly important
to consider the entire medication regimen as part of the
deprescribing process. Polypharmacy is one of the driv-
ing forces behind deprescribing, with the goal of reducing
medication regimen complexity and medication burden.
Medications used concurrently with the index medica-
tion have the potential to modify the risks and benefits
associated with the index medication by way of drug-
drug interactions, prescribing cascades, and synergistic
therapeutic effects. For example, use of proton pump
inhibitors may affect the risk of gastrointestinal bleed-
ing for patients taking aspirin for primary or secondary
prevention and may modify the assessment of risks asso-
ciated with continued use [51]. Similarly, continuing dia-
betes medications may be more likely among individuals
who are also prescribed psychotropic medications with
metabolic adverse effects that may affect weight gain and
Alc [52, 53].

Interpersonal characteristics

Interpersonal characteristics encompass the differences
between family caregivers and between healthcare pro-
viders who make or influence decisions for continuing
versus deprescribing medications.
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Family caregivers The influence of family caregivers is
likely a function of their level of engagement in care and
decision-making. The relationship between residents and
caregivers likely serves a key role [54]. Previous research
among non-institutionalized older adults has shown that
family caregivers’ own use of potentially inappropriate
medications predicts potentially inappropriate medica-
tion use in care recipients with dementia [55, 56]. Thus,
their own preferences and medication experiences may
— to varying degrees — continue to influence decision-
making about medications and deprescribing after NH
admission. For example, spousal caregivers may be more
involved in decision-making and have stronger prefer-
ences for continuing versus deprescribing medications,
whereas siblings or adult children may be less involved.
Engagement may also vary by geographic proximity of
the caregiver.

Healthcare providers Healthcare providers may differ in
their predisposition towards recommending deprescrib-
ing based on their role or specialty training [57]. Some
nursing facilities may have advanced practice provid-
ers (i.e., Physician Assistants and Nurse Practitioners)
who see residents more regularly than a physician who
spends a smaller portion of their clinical time on site.
These advanced care providers may be more inclined or
comfortable with deprescribing medications, given their
familiarity with residents’ care needs. Specialty training
in geriatrics or palliative care may also influence whether
certain prescribers are inclined to deprescribe medica-
tions [25, 26].

Organizational characteristics

Healthcare organization and facility resources Organi-
zational structure, including the type of facility (e.g., con-
tinuing care retirement community, skilled nursing facil-
ity, VA community living center), ownership (i.e., federal,
for-profit, non-profit), and academic affiliation may exert
an influence on the culture around deprescribing and
to what degree it may be prioritized by prescribers. For
example, facilities with an academic affiliation are likely
to have prescribers with specialized training in geriat-
rics and/or palliative care who recognize the importance
of deprescribing. Other facility factors such as bed size
and staffing hours or turnover may affect the feasibility of
addressing deprescribing as part of routine assessment.
Larger facilities with a greater resident to staff ratio and
few advanced practice providers to assist with oversight
may less bandwidth to address deprescribing. Finally,
availability of resources and services such as hospice care
or specialized dementia care units with trained staft may
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serve as markers for higher quality care and also facilitate
deprescribing.

Care coordination 1t is also important to consider the
influence of other healthcare team members that may
contribute to fragmented care delivery. In the NH set-
ting, one provider typically oversees care management,
but often this individual may not be the patient’s usual
primary care provider. Thus, the decision to change
medication regimens may be at the discretion of recom-
mendations from other healthcare providers, and these
decisions may ultimately offset each other in certain cir-
cumstances. Additionally, a patient’s clinical trajectory
and the sequence of events or care transitions leading up
to NH residence (i.e., emergency visits, hospitalizations)
may introduce opportunities for further care fragmenta-
tion that may lead to both for appropriate and inappro-
priate medication changes.

Community

Aspects of the community in which a healthcare
organization or individual facility resides may also
influence the likelihood of deprescribing by way of
availability and access to healthcare services, regional
trends in healthcare utilization, and regional varia-
tion in prescribing and deprescribing practices. Such
differences can be measured at the highest level based
on census region and at a more detailed level at the
county-level to determine rurality versus urbanicity.

Policy

Finally, it is important to consider the context in which
a study takes place with regards to key guidelines, rec-
ommendations, evidence, and policies — all of which
dictate norms in clinical practice. Although depre-
scribing has been a key component of the geriatri-
cian’s toolbox for decades, it is still an emerging topic
for research and guidelines have only recently begun
to address deprescribing and treatment deintensifica-
tion in their recommendations. Thus, when working
with observational data, it is important to consider
whether updates to recommendations and guidelines
may contribute to time trends in deprescribing. For
example, an investigation of antipsychotic deprescrib-
ing in NHs should consider a potential period effect
due to the implementation of the Centers for Medi-
care and Medicaid Services (CMS) National Partner-
ship to Improve Dementia Care in Nursing Homes in
2012, which focused on reducing unnecessary use of
antipsychotics.
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Discussion

The domains and constructs proposed above represent
our attempt to outline a comprehensive set of factors
that should be taken into consideration when design-
ing observational studies of deprescribing conducted
among older adults residing in the NH setting. Nearly
all the factors described are measurable in some form
using linked observational datasets such as Medicare
claims, Medicare Part D, the Minimum Data Set, VA
healthcare utilization data, and/or electronic medical
records. The domains and constructs proposed above
are non-specific to a disease state or class of medica-
tions and we have done our best to suggest examples of
specific factors or variables that may be more relevant,
depending on the research question and medications of
interest. Thus, it is imperative that when choosing and
developing operational definitions of variables, the pro-
posed framework is tailored for the specific medication
class of interest for a given research question, using the
domains and constructs as a guide. It is also important
to note that not all determinants of deprescribing are
inherently confounders, i.e., they may not also have a
causal effect on the outcome of interest. So, adapting
the framework may mean adding specific factors in
a study that seeks to examine determinants of depre-
scribing or scaling back the number of factors to just
those that may confound the primary causal question
of interest.

In addition, some variables measurable in observational
data sources that are typically available for NH residents
may serve as indicators or proxies for multiple constructs
or even multiple domains. An example is a patient’s des-
ignation as receiving hospice care. In addition to serving
as a specialty service (an organizational level construct),
a hospice designation may also reflect key aspects of
the patient’s prognosis (e.g., life expectancy, frailty), the
patient’s and/or caregiver’s current goals of care and
preferences for deprescribing, their contact with pro-
viders with greater predisposition to deprescribing, and
payment or coverage implications for preventive and
symptomatic medications. Another example may be dys-
phagia, which may be an indicator of progressing demen-
tia severity, but can also be worsened by medication
that contribute to gastritis or esophagitis, such as bis-
phosphonates. As such, the mapping between variables
that are measurable in source data and constructs in the
framework may not be one-to-one, in that a given meas-
urable variable may map to multiple constructs and serve
as a partial or imperfect indicator of each of these con-
structs. The framework is simply a heuristic to help think
through selection and operational definitions of measura-
ble variables to make sure key constructs across domains
and levels are captured, when possible, regardless of their



Thorpe et al. BMC Geriatrics (2023) 23:469

hypothetical relationship with exposures and outcomes
of interest.

In conclusion, we hope that our proposed framework
— which conceptualizes deprescribing as a behavior influ-
enced by many factors across social-ecological levels
— will serve to improve the design and interpretation of
observational studies examining determinants, risks, and
benefits of deprescribing specific medications in older
NH residents. Potential limitations include the focus on
observational studies using routinely collected healthcare
data. Although we did not incorporate data from qualita-
tive studies in our summary, we did provide a compre-
hensive overview of existing deprescribing frameworks
which informed the proposed framework. Nevertheless,
we feel that our framework can help inform the care-
ful selection and measurement of potential confounders
when causal questions about outcomes of deprescrib-
ing are posed, as well as provide insights on sources of
potential unmeasured confounding that may need to be
addressed through study design and/or statistical tech-
niques specifically designed to address unmeasured
confounding [11]. In addition, it can help guide investi-
gations to identify key barriers and facilitators of depre-
scribing in the context of specific medications, settings,
and patient populations that can be targeted in depre-
scribing interventions.
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