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SUMMARY

Older adults are at high risk for inappropriate medication use given their myriad medical 

conditions and medications. Screening efforts may seem overwhelming, but starting with a 

focused approach and leveraging a team-based strategy can help practicing clinicians gain initial 

momentum. Future research is needed to strengthen the evidence base for pharmacotherapy in 

older adults and to elucidate effective and scalable interventions to improve medication safety.
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INTRODUCTION

Medications are the most frequently used form of therapy for medical problems in older 

adults.1 Older adults often have multiple medical conditions that may require several 

medications to manage.2 Although pharmacotherapy can improve quality and quantity 

of life for older adults, there are also inherent risks. Of potential concern is that 

inappropriate medication use can lead to medication-related problems, such as adverse 

drug reactions, therapeutic failures, and adverse drug withdrawal events.3 These medication-

related problems are associated with morbidity, mortality, and additional health care costs.

Medication appropriateness is a global concept composed of 3 specific domains: (1) overuse, 

(2) potentially inappropriate medication (PIM) use, and (3) underuse (Table 1). Overuse can 

be defined as the use of more medications than clinically needed. Examples of medication 

overuse include duplication of therapy (eg, use of 2 nonsteroidal anti-inflammatory drugs), 
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use of medication with no medical indication (eg, proton pump inhibitor [PPI] without 

an indication), or use of a medication that is not effective. Overuse is frequently referred 

to as polypharmacy, although it is important to recognize that the target of screening is 

unnecessary polypharmacy.4 The Screening Tool of Older Person’s Prescriptions (STOPP) is 

explicit criteria organized by physiologic system along with explanations to help providers 

discontinue unnecessary medications (and those that are potentially inappropriate).5,6 PIM 

use is defined as medication use where the risk outweighs the benefit. Most commonly, 

PIM use is assessed with explicit criteria, such as the American Geriatrics Society Beers 

Criteria for Potentially Inappropriate Medication Use in Older Adults, which are guidelines 

to help clinicians to maximize benefit and minimize harm when prescribing medications to 

older adults.6,7 Underuse is the lack of medication therapy in those with a clinical indication 

based on guideline recommendations. It can be due to a host of reasons, including lack 

of sufficient evidence in older adults (because of their frequent exclusion from studies), 

inadequate insurance coverage, patient goals of care, and provider perception of the patient’s 

prognosis, to name a few. Underuse can be assessed with explicit criteria like the Screening 

Tool to Alert doctors to Right Treatment (START) criteria, which is a validated tool that 

helps identify prescribing omissions by physiologic system.6,8 Table 2 provides clinical 

examples of types of prescribing problems by care setting.

Screening for appropriate medication use in older adults thus ideally involves the use of 

patient-level information and an up-to-date evidence base. For patient-level information, 

the following information is needed: (1) an accurate medical problem list, and (2) a 

comprehensive and up-to-date medication list, including prescription, over-the-counter, 

and supplement use. In addition, an up-to-date evidence base is needed in order to 

inform the identification and resolution of medication-related problems. Importantly, patient 

preferences should always be solicited and incorporated into such screening and any 

subsequent decision-making regarding pharmacotherapy.

The objectives of this review are as follows:

1. To describe the impact of medication inappropriateness on health outcomes and 

the rationale for performing screening;

2. To examine practical ways in which screening for medication appropriateness 

can be done across care settings;

3. To highlight gaps in knowledge and future research needs to inform clinical 

practice; and

4. To summarize clinical strategies to screen for medication appropriateness.

IMPACT OF MEDICATION INAPPROPRIATENESS ON HEALTH OUTCOMES

Inappropriate medication use in older adults has been shown to increase the risk 

of morbidity, mortality, and health care costs. Specifically, overuse, the use of more 

medications than are medically necessary,9 has been shown to be associated with higher 

likelihood of unplanned hospitalization in older adults.10,11 PIM use has been found to be 

associated with confusion, falls, and mortality.7,12 Underuse has been found to be associated 
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with unplanned hospitalization in older adults.13 Furthermore, it has been estimated that 

for every dollar spent purchasing medications, approximately $1.75 is spent treating drug-

related problems.14,15 It is clear that medication-related problems are common and costly to 

older adults and the health care system.

RATIONALE FOR SCREENING FOR MEDICATION APPROPRIATENESS

The impact of overuse, PIM use, and underuse of medications on health outcomes is a strong 

part of the rationale for screening for medication appropriateness. Above and beyond that 

apparent clinical benefit, other potential benefits are likely to exist. We now function in an 

era of accountable care. In such an era, medication appropriateness screening is a potential 

high-impact opportunity to not only improve health but also reduce costs to the patient and 

health care system while improving patient satisfaction.

HOW TO SCREEN FOR MEDICATION APPROPRIATENESS

Overview

Screening for medication appropriateness may seem like a daunting task at first given 

that older adults often have multiple medical conditions and medications. This clinical 

complexity leads to many possible appropriate and inappropriate medication-condition and 

medication-medication combinations. Nonetheless, strategies for incorporating medication 

appropriateness screening into clinical practice can be efficient and feasible.

Targeted Reviews

One approach to screening is to select a specific therapeutic area or condition. This selection 

could be based on one or more criteria. Clinicians might select a condition for screening 

that is highly prevalent in the patient population they serve. For example, focusing on 

diabetes may narrow the scope of the medication appropriateness screening while addressing 

a condition of high relevance. Selecting a medication class to target for screening may 

also be a feasible first step. For instance, screening all patients on antipsychotics can allow 

for a targeted approach. Expertise of the clinicians in the primary care practice is another 

parameter for selecting a therapeutic area or condition for screening. If a practice has a 

pharmacist with prior training in infectious diseases, a focus on infectious illnesses might 

be a sensible way to initially implement screening. Furthermore, reimbursement is a prudent 

way to select a screening focus. Conditions included in Medicare’s Hospital Readmissions 

Reduction Program are a common focus for screening.16 Practices could therefore start by 

screening for medication appropriateness in patients with acute myocardial infarction, heart 

failure, and pneumonia. Finally, the preferences and care goals of patients may be an ideal 

starting place for the implementation of medication appropriateness screening. Patient visits 

could begin with a reappraisal of patients’ goals of care and preferences. Medications could 

then be discontinued or initiated through shared decision making to maximally align the care 

plan with the patients’ values. Two potential questions to ask patients are, “Do you think that 

you are currently taking too many medications?” and “Which of your medications do you 

feel is least beneficial to you?” Ultimately, deciding where to start will be determined based 

on resources, priorities, and quality measures.
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Dashboards, Reports, and Electronic Medical Records

The use of dashboards and reports is another way to implement medication appropriateness 

screening. Dashboards have been successfully developed for patient management.17–20 

Dashboards are often condition-specific applications that attempt to provide timely and 

clinically relevant information for clinician decision making. For example, dashboards 

might display the number of PIMs that a patient is on or display those patients who are 

on any PIMs. Peterson and colleagues21 conducted a pilot study of hospitalized adults 

aged 65 years and older in which they used a computerized PIMs dashboard to identify 

individuals with at least one administered PIM or a high calculated anticholinergic score. 

The dashboard was also able to show the 48-hour cumulative narcotic and benzodiazepine 

administration for each patient. Upon completion of the study, the investigators concluded 

that the dashboard provided an efficient mechanism for providers to perform medication 

appropriateness screening while older adults were hospitalized, and to subsequently deliver 

a point-of-care pharmacist intervention to improve medication use.21 Dashboards are a 

promising method for medication appropriateness screening, but more evidence is needed to 

support their full integration.

Computerized decision support programs are being developed to implement inappropriate 

medication use criteria into clinical practice.22,23 The inclusion of criteria into computerized 

decision support tools is relatively new. Although neither explicit criteria5,7 nor 

computerized decision support24 is new, combining these 2 approaches continues to 

increase in uptake over time.25 For example, the STOPP tool was successfully integrated 

into a computer-based tool to reduce PIM use in an example published in 2016.26 The 

investigators conducted an observational study of patients aged ≥65 years admitted to 

geriatric hospital units in Italy. They found that the computerized tool successfully enabled 

treating physicians to reduce PIM use. Other forthcoming studies have implemented the 

Beers Criteria medications as computerized decision support.4 Until more information is 

available about the incorporation of explicit criteria into computerized decision support 

tools, standalone online tools and other resources may be a viable solution to assist with 

medication appropriateness screening.

Online Resources to Screen for Medication Appropriateness

Practices should incorporate tools into their daily workflow that provide structure for the 

process of medication appropriateness screening. Several resources exist to assist with 

screening for medication appropriateness and reduction of inappropriate medications (Table 

3). All of the available resources aim to systematize the process of screening for medication 

appropriateness or to easily integrate processes to deprescribe inappropriate medications for 

primary care clinicians.

Most busy clinicians are likely to prefer interactive online tools because much of clinical 

practice now involves use of an electronic medical record (EMR) and online resources. 

MedStopper (http://medstopper.com/) is one such notable tool.27 The tool focuses on 

deprescribing of medications and was designed with frail older patients in mind.28 It is 

important to note that the MedStopper tool only addresses overuse and PIM use, not 

underuse. It is generally easy to use and intuitive. After indicating whether a patient is 
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frail or not, the user then enters a drug and the condition for which it was prescribed. This 

process is repeated for each of the drugs that a patient is taking. The tool returns information 

on whether the drug is likely to improve symptoms, reduce the risk for future illness, and 

increase the risk for future harm. It also returns advice on tapering, which is especially 

popular among users.28 No studies have confirmed that use of the tool can improve the 

efficiency of screening for medication appropriateness.

Utilization of Pharmacists

As medication experts, pharmacists (especially those trained in geriatrics) are ideally 

suited on the health care team to lead screening efforts for medication appropriateness in 

older adults.29 Even without geriatrics training, pharmacists across all care settings can 

learn key principles of geriatric pharmacotherapy to apply to screening activities. One of 

the main components of screening for medication appropriateness that pharmacists can 

lead is medication reconciliation. After that, pharmacists can conduct a comprehensive 

medication review to assess for the presence of overuse, PIM use, or underuse. One specific 

area that pharmacists can reduce medication-related risk among older adults is regarding 

fall risk. Importantly, the Centers for Disease Control and Prevention and the American 

Pharmacists Association recently released a free, online, application-based module called 

The Pharmacist’s Role in Older Adult Fall Prevention.30 Pharmacists can learn how to 

identify modifiable risk factors, such as medication use, and how to use effective clinical and 

community strategies to reduce risk.

Challenges and Considerations

General—The process of screening for medication appropriateness in older adults is 

challenging and time consuming. Although this process can confer tremendous benefits, 

it is important to recognize the barriers that might arise. Most notably, in the US health 

care system, clinical information exists in many different, and often disconnected, systems. 

Simply obtaining an accurate medical problem list and up-to-date medication list is often a 

rate-limiting step in this process. Unique challenges and considerations to each care setting 

are now discussed.

Community—In the community setting, older adults often obtain medications from 

multiple pharmacies. For example, a study of more than 900,000 Medicare Part D 

beneficiaries found that 38.1% used multiple pharmacies in a single year.31 Unfortunately, 

pharmacies from different chains (and sometimes even different pharmacy locations within 

the same chain) often do not have the capability of real-time data sharing. This lack of data 

sharing makes obtaining an accurate medication list challenging. In addition, older adults 

in the community frequently obtain over-the-counter medications and supplements, which 

are notorious for not being recorded on the older adult’s medication list. Several over-the-

counter medications may impose a significant risk for older adults (eg, diphenhydramine, 

aspirin). Comprehensive medication reconciliation is, therefore, critical to safe and effective 

screening for medication appropriateness in the community.

Hospital—Transitions between the hospital and other care settings are a major challenge 

because the clinicians caring for the patient in the hospital often have limited information 
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about the patient’s medication history. When the patient is discharged from the hospital, 

information about the medication-related decisions made during the hospital course may 

not be forwarded to the next care setting. Numerous studies have identified medication 

discrepancies occurring on hospital discharge.32–34 Moreover, medication discrepancies are 

also likely to arise in the hospital setting because the patient’s critical illness is given 

priority; medications are stopped or regimens are modified to help stabilize the patient’s 

acute condition. Furthermore, medication formularies used by hospitals also necessitate 

medication interchanges and dosage modifications. Clinicians must therefore keep track 

of a large number of in-hospital medication changes. Even when information regarding 

medications is available, gaps in communication between the hospital and other settings 

represent a major barrier.35,36

Nursing home—Major barriers to screening for medication appropriateness in the nursing 

home (NH) are low physician involvement in daily care and high staff turnover.37,38 

Low physician involvement and high staff turnover often translate into limited provider-

pharmacist and staff-pharmacist interaction, creating an additional barrier to screening 

because the pharmacist might not have the necessary information to perform medication 

appropriateness screening. A lack of connectivity between the NH and other care settings 

often creates additional communication challenges that prevent meaningful screening. 

Health care professionals have many competing demands on their time. Literature has shown 

that when clinicians are faced with multiple competing tasks, one task will often dominate 

the agenda of a patient encounter, and medication appropriateness screening is often not 

that dominating task.39 The high clinical complexity of NH residents, especially after they 

transition from an acute care setting, places even more demands on the clinician. Finally, 

there is a significant lack of evidence about the outcomes of medication use for frail older 

individuals with multiple comorbidities, such as those who reside in the NH setting.40 The 

absence of evidence for NH residents undermines clinicians’ ability to screen for medication 

appropriateness by creating uncertainty over whether residents will benefit from prescribing 

or discontinuation of many treatments.

FUTURE DIRECTIONS TO IMPROVE SCREENING FOR MEDICATION 

APPROPRIATENESS

Adoption of screening for appropriate medication use in older adults can be viewed as a 

stepwise process (Fig. 1). This process begins with awareness and prioritization, followed by 

passive and then active screening, and finally full integration. It is important for health care 

systems to identify their starting point in this process in order to effectively plan their efforts. 

Two key areas for future directions are development and integration of semiautomated 

medication appropriateness screening and advancing a US-based national consortium for 

these efforts.

Semiautomation for Faster Medication Appropriateness Screening

The time and effort required to conduct medication appropriateness screening create a 

critical need for the development of efficient and innovative approaches and tools. The 

field of computer science may offer some potentially relevant approaches and techniques. 
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In particular, computer science techniques using semiautomated medication appropriateness 

screening are promising. Semiautomated medication appropriateness screening would rely 

on the application of text-mining techniques to the EMR. The application of text mining 

algorithms to EMR data would help to distinguish the highest priority or most urgent 

problems from those that are lower priority or nonurgent (Fig. 2). After the initial training 

of the text mining algorithms, little additional effort would be required from the clinician or 

medical team while the algorithms work in the background as care is provided to patients.

National Efforts

Policymakers, health care institutions, and consortia of researchers and clinicians combining 

efforts might be the best way to address improvements in medication appropriateness. 

However, to the best of the authors’ knowledge, the US does not currently have such efforts 

in place. One example is the SIMPATHY Project (Stimulating Innovative Management of 

Polypharmacy and Adherence in the Elderly). SIMPATHY is a consortium of health care 

providers, researchers, and policymakers across 10 institutions in several EU countries and 

led by the Scottish Government. The goal is to promote community-based interventions 

that will empower patients and provide resources to address appropriate medication use 

and adherence.41 Similarly, the SENATOR project (Software ENgine for the Assessment & 

optimization of drug and non-drug Therapy in Older peRsons) is a multinational consortium 

of researchers from 12 institutions in the EU that is developing a Web-based platform to 

improve the appropriateness of pharmacologic as well as nonpharmacologic therapy in older 

adults.42 The group is developing a Web-based medication screening tool based on the 

START/STOPP criteria and is conducting clinical trials using the tool.42

STRATEGIES FOR IMPROVING SCREENING FOR MEDICATION 

APPROPRIATENESS

What can we do to improve screening for medication appropriateness in older adults today 

in light of the current evidence available? The following are some key strategies that are 

supported by the literature:

1. Use a team-based approach to ensure accurate medical problem and medication 
lists. A large body of literature points to the many difficulties associated 

with medication reconciliation across care settings. In order to minimize these 

challenges, a team-based approach is ideal for collecting, documenting, and 

communicating medication reconciliation information. Health care settings with 

access to a pharmacist should leverage their medication expertise.

2. Eliminate unnecessary medications. Confirm clinical indications for all 

medications that a patient is taking; discontinue medications without an 

indication. Determine the effectiveness of medications for the patient; 

discontinue medications that are not sufficiently effective. Consider the risk/

benefit profile of medications on a routine basis because it may change over 

time. Focus on commonly used medications that are often overprescribed, 

have questionable benefit, or have safer alternatives available (eg, PPIs, 

benzodiazepines, hypnotics).
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3. Identify PIMs and consider dose reduction or discontinuation. Use up-to-date 

explicit criteria (eg, Beers Criteria, STOPP) as a starting point. Leverage 

technology to automate as much of this as possible, using dashboards and 

computer decision support systems.

4. Identify conditions that are not being treated. Look for reasons that medications 

might not be used (eg, limited life expectancy, patient preferences, unfavorable 

risk/benefit profile) and document those in the EMR. Common clinical 

scenarios that are undertreated in older adults include cardiovascular conditions, 

osteoporosis, and conditions requiring anticoagulation.

5. Note that some of the most clinically necessary medications can also be high 
risk in certain older adults. Although much attention is given to those PIMs 

listed on explicit criteria such as the Beers Criteria, other medications, such 

as anticoagulants and glucose-lowering agents, are implicated in the most 

serious adverse drug events (ie, hospitalization). Avoid focusing solely on those 

medications listed in explicit criteria for medication appropriateness. Reassess 

the risk/benefit of these other high-risk medications and relax therapeutic goals 

(eg, A1c%) as needed.

6. Pay special attention to high-risk periods, such as following transitions of 
care. Older adults transitioning across care settings are at the highest risk for 

inappropriate medication use and the related negative health outcomes. “Double 

down” on these screening efforts for older adults who have recently had a 

transition of care.

7. Take into account the patients’ and caregivers’ preferences about medication 
use. Attention should be given to understanding patient preferences and goals 

of care. Only then can patient-specific medication recommendations be made 

and medication regimen monitoring plans developed and implemented. Shared 

decision making between the patient and the provider is the goal.
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KEY POINTS

• Medication appropriateness is a critical issue in older adults, who are exposed 

to multiple medications and are more vulnerable to medication-related 

problems.

• Improving medication appropriateness needs to be addressed in all care 

settings; each care setting (community, hospital, nursing home) presents 

unique challenges and opportunities regarding appropriate medication use.

• Focused screening and intervention to improve medication appropriateness 

can be accomplished using readily available tools that can be integrated into 

clinical processes and, in some cases, into the electronic medical record.
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Fig. 1. 
Adoption of appropriate medication use screening in the elderly. (Adapted from IMS 

Institute for Healthcare Informatics. Patient adoption of mhealth: use, evidence and 

remaining barriers of mainstream acceptance 2015)

Zullo et al. Page 12

Clin Geriatr Med. Author manuscript; available in PMC 2022 October 23.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Fig. 2. 
Potential application of statistical pattern learning algorithms to medication appropriateness 

screening. (Courtesy of Thomas Trikalinos, MD, PhD, Brown University School of Public 

Health, Providence, RI; adapted with permission.)
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Table 1

Three domains of medication appropriateness

Domain Definition Example Measures

Overuse Use of more medications than clinically necessary Explicit: STOPP
Implicit: MAI

PIM use Use where the risk outweighs the benefit Explicit: Beers Criteria/STOPP
Implicit: MAI

Underuse Absence of evidence-based medication use in those with a clinical indication Explicit: START
Implicit: AOU index

Abbreviations: AOU, assessment of underutilization; MAI, medication appropriateness index.
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Table 2

Examples of medication inappropriateness across care settings in older adults

Care Setting
Medication 
Inappropriateness Type Clinical Hypothetical Example

Community Overuse 87 year-old woman living independently at home taking omeprazole and ranitidine for 
indigestion

PIM use 76 year-old woman with a history of falls using acetaminophen/diphenhydramine for insomnia

Underuse 65 year-old man with clinical atherosclerotic cardiovascular disease not receiving a high-
intensity statin

Hospital Overuse 76 year-old man with no indication for stress ulcer prophylaxis and no history of GERD 
receiving esomeprazole

PIM use 66 year-old woman with opioid use disorder started on scheduled long-acting oxycodone on 
admission for osteoarthritis pain

Underuse 68 year-old man with Parkinson disease whose levodopa was not continued while inpatient due 
to medication reconciliation error

Nursing home Overuse 93 year-old woman with advanced cancer and poor prognosis receiving 16 scheduled 
medications, including a statin, bisphosphonate, calcium, and vitamin D

PIM use 87 year-old woman with advanced dementia receiving risperidone for new-onset behavioral 
symptoms without aggression

Underuse 74 year-old woman with osteoporosis and a history of major osteoporotic fracture not receiving 
a bisphosphonate

Abbreviation: GERD, gastroesophageal reflux disease.
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