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Abstract

Objectives: To summarize current evidence regarding facility and prescriber characteristics 

associated with potentially harmful medication (PHM) use by residents in nursing homes (NHs), 

which could inform the development of interventions to reduce this potentially harmful practice.

Design: Scoping review.

Setting and Participants: Studies conducted in the United States that described facility and 

prescriber factors associated with PHM use in NHs.

Methods: Electronic searches of PubMed/MEDLINE were conducted for articles published in 

English between April 2011 and November 2021. PHMs were defined based on the Beers List 

criteria. Studies testing focused interventions targeting PHM prescribing or deprescribing were 

excluded. Studies were characterized by the strengths and weaknesses of the analytic approach and 

generalizability.

Results: Systematic search yielded 1253 articles. Of these, 29 were assessed in full text and 20 

met inclusion criteria. Sixteen examined antipsychotic medication (APM) use, 2 anticholinergic 

medications, 1 sedative-hypnotics, and 2 overall PHM use. APM use was most commonly 

associated with facilities with a higher proportion of male patients, younger patients, and patients 

with severe cognitive impairment, anxiety, depression, and aggressive behavior. The use of APM 

and anticholinergic medications was associated with low registered nurse staffing ratios and 

for-profit facility status. No studies evaluated prescriber characteristics.
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Conclusions and Implications: Included studies primarily examined APM use. The most 

commonly reported facility characteristics were consistent with previously reported indicators of 

poor NH quality and NHs with patient case mix more likely to use PHMs.
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Potentially harmful medication (PHM) use in nursing homes (NHs) has long been a target 

of regulatory policies and practice-based interventions.1–4 The use of these medications in 

older adults has been associated with a decline in functional status, emergency department 

visits, greater risk of hospitalization, and mortality.5,6 Current evidence outside of the NH 

suggests that the most effective interventions to reduce PHM use are multidisciplinary, 

multifaceted, patient-centered, and provide educational information directly to the patient 

and/or caregiver.7,8 However, the implementation of such interventions in the NH setting can 

be challenging.9 For example, although the National Partnership to Improve Dementia Care 

in NHs reduced the use of antipsychotic medications (APMs) among patients with dementia 

by 39.4% between 2011 and 2020,10 substantial facility-level variation in APM prescribing 

remains, with 8% of residents taking antipsychotics in the bottom quartile of NHs compared 

with 19% in the top quartile by APM prescribing.11 A better understanding of facility- and 

prescriber-level factors associated with PHM use in NHs may inform the development of 

effective interventions to reduce PHM use in NHs.

Previous research on factors associated with the prescribing of PHMs for older adults have 

focused on broad populations of community-dwelling older adults or patients with select 

chronic conditions (eg, diabetes, arthritis, or depression).12,13 To inform the design and 

implementation of interventions to reduce PHM prescribing in NHs, we need a more robust 

understanding of the factors contributing to PHM use in NHs. Thus, our objectives were to 

(1) provide a comprehensive overview of the facility- and prescriber-level factors associated 

with prescribing of PHM to NH residents, and (2) utilize this overview to provide a potential 

framework to guide future intervention design. To answer these questions, we employed a 

scoping review approach to synthesize existing evidence in this field to efficiently identify 

potential gaps in the literature for future research.

Methods

Search Strategy

The “2019 AGS Beers Criteria for Potentially Inappropriate Medication Use in Older 

Adults” for medications to avoid by older adults that are not specific to a disease state, 

was used to identify PHMs in this study. The search was limited to studies conducted in 

the United States, to allow comparison of similar NH characteristics and health care market 

environment, and to studies written in English. Search terms were selected to cover the 

2 dimensions of interest: PHMs and medication use in NHs. Initial keywords included 

potentially inappropriate medication, potentially inappropriate prescription, Beers criteria, 

nursing facility, long-term care, nursing care, assisted living facility, and homes for the 

aged. Articles were manually reviewed to identify additional relevant terms and medical 
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subject headings (MeSH terms) to add to the initial comprehensive article pull. Once a final 

search strategy was created, a query of PubMed/MEDLINE via Pubmed.gov was conducted 

on April 7, 2021, for studies published between April 2011 and April 2021. The search 

was repeated on November 16, 2021, for relevant articles published between April and 

November 2021. Complete search terms are available in Supplementary Material 1.

Eligibility Criteria

The following inclusion criteria were applied to the titles and abstracts of all citations: (1) 

the study described facility or prescriber-level factors associated with the use of PHM in 

NHs, (2) the study sample was from NH(s) [including Veteran Affairs NH(s)], (3) the study 

was conducted in the United States, and (4) class of medication is included in the AGS Beers 

Criteria list to avoid in older adults in general. We did not focus specifically on medication 

classes with conditional recommendations such as avoiding chronic use for nonsteroidal 

anti-inflammatory drugs and disease-drug interactions such as nitrofurantoin in kidney 

disease. The following studies were excluded: (1) evaluations of specific interventions 

targeting PHM prescribing or deprescribing; (2) studies that focused on specific conditions 

such that results could not be meaningfully compared with other included studies (eg, 

patients with Parkinson disease); and (3) studies of a single medication formulation (rather 

than all medications in a class). Studies were also excluded if they had the primary aim of 

evaluating polypharmacy in general.

Data Extraction

Prior to data extraction, a data charting worksheet was created through careful discussion 

by the authors regarding information relevant to the review. After the initial review, 

articles identified for full-text review were read independently by at least 2 authors 

and relevant information from each of the included articles was extracted using the 

data charting worksheet. Elements of the data extraction sheet included bibliographic 

information, study type, study aim, cohort, variables, PHM definition, analytic approach, 

main findings, strengths, weaknesses, and generalizability. Special consideration was paid 

to PHM definition and the variables tested in each study for association with PHM use. 

Any disagreements between the 2 reviewers in data extraction and study interpretation were 

resolved through discussion with a third reviewer.

Critical Appraisal

An element of the data extraction worksheet included strengths and weaknesses of the 

included studies as well as generalizability of findings. After data extraction was completed, 

these characteristics of each study were discussed by all authors to establish a consensus 

regarding the inclusion of the study in the scoping review. In addition, the authors discussed 

the methods utilized by included studies and their appropriateness for the studies’ proposed 

research questions and outcomes. Recurrent strengths and weaknesses as well as serious 

methodological limitations of each study were then synthesized to produce a critical 

appraisal of the existing literature.
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Synthesis of Results

The findings of included studies were summarized organizing the results into categories 

related to each specific class of PHM use in NHs found in the literature. The factors 

most commonly associated with PHM prescribing across different studies were evaluated 

and reported together including categories for patient demographics and patient diagnoses 

measured at the facility level. Thus, NHs were characterized by the facility-wide prevalence 

of certain conditions and patient demographics summarized for the entire facility. Findings 

that were mixed or not consistent across different studies were reported separately.

Results

Selection of Sources of Evidence

Electronic database search retrieved 1253 articles, which were screened by title and abstract. 

Initial screening resulted in 29 articles for full-text review. During full-text review 9 articles 

were excluded due to PHM definition (eg, immediate vs extended release bladder anti-

muscarinic medications),14,15 lack of NH or prescriber level factors,16,17 narrow clinical 

population or disease condition,18–20 secondary analysis of a previously published study,21 

and methodological issues.22 For example, 1 study that examined the use of antimuscarinics 

in patients with Parkinson disease was excluded because it was deemed too narrowly 

focused to be meaningfully compared with other studies. Other examples of excluded 

studies were (1) a study comparing patients in one NH to another NH, and (2) a study 

comparing 2 patient populations—one with a diagnosis and one without—both receiving 

PHMs. Twenty studies were included in the final review (Figure 1).

Characteristics of Sources of Evidence

Key characteristics of the included studies are summarized in Table 1. Seventeen of the 

included studies were retrospective,23–39 and 3 used both retrospective analysis and a 

prospective questionnaire.12,40,41 There were no randomized controlled trials. The most 

commonly used dataset for retrospective analysis was the Minimum Data Set (MDS), 

which was utilized by all 20 included studies; other commonly examined data sets included 

NH Compare,12,30,39,41 OSCAR,24,26–28,31,33,34 CASPER,23,24,27,29,31,39 and Medicare and 

Veterans Affairs (VA) claims data.26,35,36 Sample sizes ranged from 17 to 17,286 NHs and 

from 204 to 3,687,901 patients.

Although the search included terms related to all PHM for older adults, the included studies 

focused primarily on classes of PHM contraindicated for patients with a history of falls 

or dementia. The majority of studies focused on APMs. Sixteen studies examined APM 

use,12,23–26,29–31,33,34,37,39–41 2 examined anticholinergic medications,35,36 one sedative-

hypnotics,39 and 2 all classes of PHM.32,38 Only 1 study separately analyzed multiple 

classes of PHM; APM use and sedative hypnotic use were evaluated in separate analyses.39 

The most common analytic technique was regression modeling, with only 1 study using 

qualitative analysis (directed content analysis of interviews).12 The studies were published 

between 2012 and 2020 using data collected from 1999 to 2017. Only 2 of the studies 

analyzed data from within the past 5 years.35,39
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Critical Appraisal

A main strength of many of the included studies was the use of large, nationally 

representative data samples. The use of MDS as a data source in multiple studies 

took advantage of the standardized and comprehensive assessments of individual patients 

at multiple time points available from this data source.42,43 Of the studies evaluating 

APM prescribing, 11 studies did not distinguish clinically appropriate and inappropriate 

prescription of APM use,12,23,25–27,29–31,37,41 while 6 defined inappropriate prescription 

based on the exclusion of preexisting diagnoses such as schizophrenia and Huntington 

disease.23,24,28,33,37,39 All studies focused on other classes of PHM did not distinguish 

appropriate and inappropriate prescribing. Although studies that focused on VA NHs had 

a high percentage of male participants limiting generalizability to other populations, these 

studies reported findings generally consistent with the non-VA facilities.25,32 All of the 

studies were observational and were not designed to evaluate a causal relationship between 

facility or prescriber characteristics and PHM use. The 3 studies, which included prospective 

elements were limited by small sample sizes, self-report by facilities or prescribers, and low 

response rates (as low as 30%).12,40,41

Synthesis of Results

Patient characteristics associated with APM use—Patient characteristics and case 

mix including demographics and clinical characteristics reported at the facility level were 

the most consistently reported factors associated with PHM use. The majority of studies 

(n = 16) examined APM use.12,23–26,29–31,33,34,37,39–41 Factors commonly associated with 

APM use are summarized in Table 2. Patient demographics most commonly associated with 

APM use in included studies were a higher proportion of patients in the facility who were 

male,12,23,37 non-White,12,24,34 younger,12,37 and a Medicare beneficiary.24,28 However, 

these findings are in conflict with the findings of other included studies, which reported that 

APM use was associated with a higher prevalence of female,24 older,24 and non-Medicare 

insured patients.27

Other patient characteristics commonly associated with APM use were 

clinical characteristics including severe cognitive impairment,24,37,40 anxiety,23,25,37 

depression,23,25,37 aggressive behavior,25,37,39 post-traumatic stress disorder,25,37 other 

psychotic disorders,23,37 and greater functional status.24,25 One study was in conflict with 

these results, finding that lower functional status was associated with increased APM use.37 

This same study found that greater cognitive impairment was associated with increased 

APM use.

Other factors associated with APM use—Nine studies investigated the role of facility 

characteristics in APM use.23–26,28,29,31,33,39 Multiple included studies found that lower 

registered nurse (RN) hours per resident day,24,39 for-profit status,23,24 and the presence of 

a special care unit (SCU) for the treatment of patients with dementias24,25 were associated 

with greater APM use. However, 1 study found that SCUs were associated with decreased 

APM use.33
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One study reported prescriber level differences in PHM use. Tija et al found that, regardless 

of other factors, APM prescribing was associated with the psychiatric consulting group 

contracted with the facility.41 However, the study did not examine specific prescriber 

characteristics to explain the differences in APM prescribing between the groups.41

Other classes of PHM use: anticholinergics, sedative hypnotics, and PHM use 
overall—Five studies investigated factors associated with other classes of PHM (Table 

1).32,35,36,38,39 Two studies measured anticholinergic prescribing rates.35,36 One reported 

increased anticholinergic use was associated with higher rates of depression, hypertension, 

recent hospitalization, receipt of low-income subsidy, and eligibility for Medicaid.36 

Another found an association between anticholinergic use and a higher prevalence of 

younger, female, and White patients, for-profit ownership, location in a rural area, South 

East region of the United States, and lower NH quality ratings.35

One study examined factors related to sedative-hypnotic use in the NHs.39 It found that 

sedative-hypnotic use was higher among patients who are Hispanic, in facilities with lower 

RN staffing and higher licensed practical nursing or certified nursing assistant staffing. The 

same study also reported PHM use was associated with staff reporting verbal aggression by 

the residents and in NHs with a higher prevalence of depression among the residents.

Dosa et al examined factors associated with PHM use in general and found it was associated 

with patients who were older, female, had chronic obstructive pulmonary disease, diabetes, 

renal disease, cancer, and greater cognitive impairment.32 Tija et al found that PHM use 

among NH residents with dementia was more frequently observed in residents without 

feeding difficulties or in facilities that used feeding tubes at higher rates, or had a lower 

prevalence of patients with a Do Not Resuscitate order or in hospice care.38

Discussion

Summary of Evidence

This scoping review identified 20 relevant studies of patient and facility characteristics 

associated with PHM prescribing in NHs. The majority of studies examined a single class 

of PHMs (antipsychotics) and used retrospective analyses of MDS. Facility characteristics 

that were commonly associated with antipsychotic use and consistent across studies included 

facilities with higher proportions of non-White patients as well as facilities with a higher 

prevalence of severe cognitive impairment, anxiety, depression, aggressive behavior, and 

post-traumatic stress disorder among the residents. Higher proportions of younger patients, 

male patients, and Medicare beneficiaries, as well as a higher prevalence of patients with 

less functional impairment were also associated with APM use in some studies; however, 

other studies did not find these characteristics to be associated with APM use. Additional 

facility level characteristics associated with APM use were lower RN hours, for-profit status, 

and the presence of a SCU. There was a relative dearth of information on prescriber level 

characteristics in the literature specific to PHMs on the Beers list.

The majority of studies that produced consistent results regarding APM prescribing focused 

on patient race and sex and case-mix in the facilities. Those characteristics are associated 
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with APM use in other settings. Some studies have reported similar findings to those in 

our review while others have reported an inverse relationship. For example a 2015 study 

of community-dwelling older adults with dementia found that antipsychotic use was lower 

among patients who were male, non-White and Hispanic.44 This finding was contradicted 

by a 2015 study by Xiong et al, which reported that among community-dwelling adults with 

dementia, Hispanic patients were significantly more likely to receive APMs.45 In addition, a 

2014 study conducted in Finland found that APM use was associated with younger patients, 

patients who were male, and patients with a history of psychiatric disorders.46 The findings 

that were mixed across studies included younger patients, more Medicare beneficiaries, and 

patients with less functional impairment. These results contradicted other reviewed studies, 

which found that older patients, non-Medicare beneficiaries, and patients of lower functional 

status were more likely to be prescribed APMs. In addition, NHs with more patients with 

severe cognitive impairment and those with a SCU (typically a dementia care unit) were 

associated with APM use in a separate study. Few studies evaluated facility characteristics 

associated with APM use that did not reflect patient case mix or demographics.

Of the other classes of PHM, 2 studies examined anticholinergics, 1 sedatives/

benzodiazepines, and 2 evaluated overall PHM use. These studies reported inconsistent 

findings and their small number limits their interpretation in the context of this review.

Implications for Practice, Policy, and Research

This review identified facility-level factors impacting the prescription of PHM. Prescriber 

characteristics, which could be targeted by interventions, have not been evaluated in 

US-based and NH-based studies. For example, to design behavioral interventions which 

have been effective in reducing the use of inappropriate medications in other settings (eg, 

antibiotics for upper respiratory infections in children),47,48 we need more information on 

NH prescribers. Future research should evaluate the role of interdisciplinary teams including 

pharmacists who perform medication review and education as well as nurse practitioners 

and physician assistants who prescribe to NH residents alongside physicians. For example, 

a study in Canada found that medication regimen reviews and a multidisciplinary approach 

improved medication appropriateness in NH residents with severe dementia.49 Furthermore, 

the role of consulting prescribers in PHM use could be better elucidated. The finding by 

Tija et al documenting wide variation in psychiatric consulting groups’ prescribing practices 

highlights the need to better understand prescriber characteristics in PHM prescribing.41 

Efforts in this area may be limited by a dearth of data on NH prescribers in public NH data 

sets. Although some pre-scriber characteristics are collected in claims datasets, those sources 

are expensive and challenging to use. Although our definition of PHM use, which used the 

AGS Beers Criteria did not include antibiotic prescribing in NHs, antibiotic stewardship in 

the NH is an important topic which warrants a separate review.

The design of such interventions to reduce PHM use in the NH setting for all residents 

requires a better understanding of the drivers behind variation in prescribing. Overall, 

we found scant information relevant to potential targets for intervention design. Much 

of the evidence attributed variation between facilities to differences in patient case mix. 

Furthermore, the majority of existing evidence focused on APM use with little research on 
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the other classes of PHM. There is anecdotal evidence that suggests that benzodiazepine 

prescribing in NHs is on the rise and benzodiazepines are being used as substitutes to 

APMs to modify resident behaviors in the NH. Future studies should evaluate all classes 

of psychoactive PHMs simultaneously, considering evidence suggests that as APM use 

in NHs declines, the use of other classes of PHMs is increasing.50 In addition, NH 

characteristics that explain variation between facilities in PHM use may inform future 

research on deprescribing. For example, we found that the presence of a dementia unit was 

associated with APM use. This setting may represent an amenable target for interventions 

focused on PHM deprescribing.

Nevertheless, several facility level characteristics were consistently associated with PHM 

use across the studies. Inadequate staffing has been linked to poor outcomes in the NH. High 

PHM use may represent one of many mechanisms by which insufficient staffing may lead to 

poor patient outcomes. For-profit ownership of NHs has also been associated with poor NH 

quality across many domains. For-profit facilities may be more sensitive to the incentives to 

cut costs and increase revenue, which may lead to trade offs between staffing and overuse of 

sedating medications, for example.

Strengths and Limitations

We conducted a review of PubMed/MEDLINE to create a comprehensive overview of the 

available literature on facility and prescribing provider-level factors that may be modified to 

reduce PHM use in NHs. Our search revealed no prior reviews on factors influencing PHM 

use over the past decade. The focus on facility and prescribers enabled us to systematically 

review a narrow number of factors that could inform facility or prescriber level interventions 

to reduce PHM use. The scoping approach allowed flexibility to address a broad research 

question and draw from research focused on several related classes of PHM.

Despite these strengths, scoping reviews are subject to limitations. These include possible 

bias from a less rigid search strategy than that found in systematic reviews.51 Nevertheless, 

we aimed to conduct our scoping review in as systematic a manner as possible, using a 

well-defined, comprehensive search strategy, and a detailed discussion of potential bias in 

the included studies. In addition, scoping reviews because of the diverse nature of included 

studies, limit the ability to synthesize the results of multiple studies. We aimed to limit 

the introduction of bias from the search strategy and assessment of quality of evidence by 

implementing a rigorous search strategy and evaluating methodological elements of included 

studies as part of the inclusion criteria of the review. Furthermore, most of the studies in 

our review used retrospective secondary data analyses, using regression to analyze MDS 

data from a sample of NHs, allowing for a more cohesive synthesis of results. Our review 

does not cover several important tools for deprescribing PHM (such as the Stopp/Start 

criteria52), which have been shown to be effective but did not evaluate facility or prescriber 

characteristics directly.

Conclusions and Implications

This scoping review examined literature published over the past decade on facility 

characteristics associated with PHM in NHs. The literature focused on APM use, patient 
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case mix and demographic characteristics, with few specific facility-level and no prescriber-

level characteristics examined. Higher rates of behavioral issues and patients with dementia 

as well as facility characteristics previously associated with poor NH care quality overall 

(such as low staffing levels) were associated with PHM use. One possible explanation of 

these findings is that these factors may reflect facility need due to facility strain from 

limited resources including direct care staffing, access to subspecialty mental health care, 

and limited external or informal caregiver support. Further these resource needs may 

be compounded due to the presence of more complex patients requiring more direct 

care and mental health intervention. In summary, the evidence on potentially modifiable 

facility level factors is scant with few studies and conflicting findings. Future research 

should evaluate modifiable facility and prescriber level factors that are more relevant 

to intervention design previously shown to reduce PHM use in other settings, including 

multidisciplinary team dynamics, behavioral economics approaches, patient-centered care 

models, and interventions that leverage family caregiver engagement.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Fig. 1. 
PRISMA diagram of included studies.
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Table 2

Variables Most Commonly Associated with APM Use

Independent Variables Number of Studies

Male 3*,12,23,37

Non-White 312,24,34

Younger 2
†,12,37

Medicare beneficiary 2
‡,24,28

Severe cognitive Impairment 324,37,40

Anxiety 323,25,37

Depression 323,25,37

Aggressive behavior 325,37,39

PTSD 225,37

Other psychotic disorder 223,37

Greater functional status 2
§,24,25

Lower RN h 224,39

For profit 223,24

Presence of/admission to SCU 2
‖,24,25

ADL, activities of daily living scale; PTSD, post-traumatic stress disorder.

*
One study found the opposite, that female individuals had higher APM use.24

†
One study found the opposite, that older patients had higher APM use.24

‡
One study found the opposite that Medicare beneficiaries received fewer APM prescriptions.27

§
One study found the opposite, that lower ADL score was associated with higher APM use.37

‖
One study found the opposite, that admission to SCU was associated with lower APM use.33
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