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ABSTRACT
This scoping review provides an overview of tools used to assess potentially inappropriate prescribing among older adults and 
discusses their suitability for register-based research. We performed a systematic search using PubMed (March 2024), retrieving 
5493 records. Studies were included if they evaluated potentially inappropriate medication use among older adults with a mean 
or median age of ≥ 65 years. Identified tools were described by characteristics, usage frequency, and applicability to register-based 
research by identifying required data types. A total of 419 studies were included, using 44 different tools, including multiple ver-
sions. Beers criteria and the Screening Tool of Older People's Prescriptions were most often used (50% and 19%, respectively). Ten 
tools were used in five or more studies, each differing in structure, particularly regarding the clinical information required. The 
European list of potentially inappropriate medications, the PRISCUS list, the Zhan criteria, and the Norwegian General Practice 
criteria do not require clinical data on medical history, symptoms, laboratory tests or other parameters, making them particularly 
useful for register-based research. Specific segments of other tools can also be applied effectively. To generate valid and mean-
ingful results, the availability of required data is a crucial consideration for researchers when selecting the most appropriate tool.

1   |   Introduction

Older adults are often prescribed multiple medications, leading 
to an increased risk of adverse drug events [1, 2]. Age-related 
changes in pharmacokinetics and pharmacodynamics, com-
bined with a high prevalence of multimorbidity and changes in 
treatment goals and patient preferences, may make certain med-
ications potentially inappropriate over time [2–4].

Medication appropriateness in older people can be measured 
using several tools designed to identify potentially inappropriate 
medications and guide healthcare providers in optimizing med-
ication use [5]. These tools differ in their scope and complexity, 

with some focusing broadly on medications to avoid across all 
patients, requiring minimal patient-specific information. In 
contrast, others take a more individualized approach, consider-
ing factors like life expectancy and specific diagnoses. Tools in 
the latter category may require detailed clinical data, such as 
functional status or laboratory values, to accurately assess the 
appropriateness of certain medications.

These tools are often categorized as either explicit or implicit. 
Explicit tools consist of predefined, criterion-based lists and are 
designed to be applied systematically, often without requiring 
clinical judgement, making them well suited for register-based 
research. In contrast, implicit tools involve individualized 
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assessments and rely on the evaluator's clinical expertise, which 
limits their applicability in studies based on register data [6].

Register-based research, which uses large datasets to study 
health trends and medication use at the population level, is 
particularly useful for assessing treatment effectiveness, safety, 
and prescribing patterns [7]. In this review, we define register-
based research as studies using routinely collected, structured 
health data from nationwide administrative registries, such as 
prescription databases, hospital records and mortality registries. 
However, the applicability of tools for assessing medication ap-
propriateness in register-based research varies, depending on 
whether they require detailed clinical data, such as frailty as-
sessments or remaining life expectancy, or if they can be applied 
using only routinely available registry data. The extent to which 
these tools can be operationalized using available data is crucial 
for their applicability in register-based studies. Understanding 
the characteristics and requirements of each tool is essential 
for selecting the most appropriate method to generate valid and 
meaningful research findings.

With this scoping review, we aimed to provide an overview of 
tools used to identify potentially inappropriate medication use 
among older adults and to evaluate their suitability for register-
based research.

2   |   Methods

We performed a scoping review following the Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses 
extension for Scoping Reviews (PRISMA-ScR) guidelines [8] to 
systematically identify and map existing tools used to assess the 
appropriateness of medication use in older adults, highlighting 
their scope, complexity, frequency of use, and potential applica-
bility in register-based research.

2.1   |   Eligibility Criteria

We searched for observational studies that had applied tools to 
evaluate potentially inappropriate medication use among older 
adults as a study outcome. Only studies conducted in primary 
care settings or outpatient departments were included. The 
language was restricted to English and the following Nordic 

languages: Danish, Swedish, and Norwegian, due to the lan-
guage proficiency of the reviewer. Studies were excluded if the 
median or mean age of the included participants was below 
65 years to ensure that the included studies focused on older 
adult populations, even if a strict minimum age cut-off was 
not applied. This approach allowed for the inclusion of studies 
where the majority of participants were aged 65 or older, align-
ing with the target population of this review.

2.2   |   Search Strategy and Literature Screening

The search was conducted in PubMed from inception to March 
2024, utilizing keywords related to the concept (inappropriate 
prescribing) and the population (older people). The full search 
strategy is provided in Appendix 1.

After removal of duplicates, each study was screened for eligibil-
ity via the title and abstract by one author (KM) using Covidence 
as the screening tool [9]. Studies that initially met the inclusion 
criteria or where eligibility could not be adequately judged based 
on title and abstract had their full-text articles retrieved and fur-
ther assessed for inclusion by the same author. Uncertainties 
were discussed with another author (LR).

2.3   |   Data Extraction

One author (KM) reviewed all eligible studies and documented 
the tools used to assess medication appropriateness, speci-
fying the tool name and the version applied in each study. 
Additionally, the total number of studies utilizing each tool, in-
cluding all versions, was recorded. This review focused on the 
most widely used tools for identifying potentially inappropriate 
medication use, operationalized as those used in more than five 
eligible studies, based on the total counts across all versions of 
each tool. This threshold was selected to ensure that the tools 
included had been applied with a minimum level of frequency 
in the literature, indicating a degree of relevance and recogni-
tion among researchers. For each of these tools, the following 
characteristics were extracted: tool name, author, year of initial 
publication, year of most recent update, and population of inter-
est. We provided a concise summary for each tool and assessed 
their suitability for register-based research by documenting the 
specific types of data required for application. We differentiated 
between two main categories of data: medication data, which 
includes current medication use, dosage, prior use of medicines, 
and duration of treatment; and clinical data, which encompasses 
medical history, symptoms, laboratory data, and other measur-
able parameters. To quantify the data requirements, we assessed 
how many criteria within each tool required the specified types 
of data, categorizing them as follows: ‘Yes’ if required for 80%–
100% of the criteria, ‘For most criteria’ if required for 50%–79%, 
‘For some criteria’ if required for 20%–49% and ‘Rarely’ if re-
quired for less than 20%.

3   |   Results

The literature search yielded 5493 records. Following the ex-
clusion of six duplicates and 4081 records based on title and 

Summary

As people age, some medications may become inappropri-
ate. Various tools exist to identify potentially inappropri-
ate medications in older adults, but they differ in structure 
and data requirements. This review included 419 studies 
using 44 tools to assess inappropriate prescribing. Among 
the 10 most used tools, six require detailed clinical infor-
mation, such as medical history, patient symptoms, or 
laboratory results, while four rely solely on prescription 
data. Tools not requiring detailed clinical data are more 
applicable for register-based research. Selecting the right 
tool is essential to ensure accurate and meaningful re-
sults when studying medication use in older adults.
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abstract screening, 1406 full-text studies were assessed for el-
igibility. After full-text review, 987 were excluded according 
to the exclusion criteria, ultimately leading to the inclusion 
of 419 studies. The flow of the study selection is presented in 
Figure 1.

In total, 419 studies were included, and across these, 44 dif-
ferent tools were used to assess potentially inappropriate pre-
scribing, including multiple versions of some tools. As some 
studies applied more than one tool, the tools were used a total 
of 566 times across all studies. When grouping different ver-
sions of the same tool, 31 distinct tools were identified. Two 
of these tools were only available in languages other than 
English, Danish, Swedish, or Norwegian and were therefore 
excluded from further analysis. Among the remaining 29 
tools, 10 were used in five or more studies. Table 1 provides an 
overview of the most commonly used tools identified for eval-
uating potentially inappropriate prescribing in people aged 
65 years and older.

3.1   |   Frequency of Use of Tools

Beers criteria were the most frequently used tool for evaluat-
ing potentially inappropriate prescribing (50%, n = 280) [10], 
followed by the Screening Tool of Older People's Prescriptions/
Screening Tool to Alert to Right Treatment (STOPP/START) 
(19%, n = 109) [11], the European Union potentially inappro-
priate medication (EU(7)-PIM) list (5.0%, n = 28) [12] and the 
PRISCUS (Latin for ‘old and venerable’) list (4.8%, n = 27) [13].

3.2   |   Overview of Tools

The structures of the 10 tools varied, each providing an explicit 
list of potentially inappropriate medications or medication classes. 
Notably, four tools can be applied using only medication data, re-
quiring no additional clinical information at the individual level: 
the EU(7)-PIM list, the PRISCUS list, the Zhan criteria and the 
Norwegian General Practice (NORGEP) criteria [12, 13, 16, 19]. 
The remaining six tools require a detailed and variable amount 
of clinical data, including medical history, symptoms, laboratory 
data, and other measurable parameters, to assess medication ap-
propriateness [10, 11, 14, 15, 17, 18]. Additionally, nine of the 10 
tools partially incorporate dosage information to determine appro-
priateness [10–15, 17–19]. The rationale for classifying a medica-
tion as potentially inappropriate is documented in these same nine 
tools, and two of them also offer lists of Anatomical Therapeutic 
Chemical (ATC) codes to classify medications [12, 14]. A detailed 
description of each of the 10 tools is provided below and in Table 2, 
outlining the data required for application.

3.3   |   Characteristics of Tools

Beers criteria (Version 2019), developed by the American 
Geriatrics Society in the United States, covers five areas, 
comprising medications or medication classes that are poten-
tially inappropriate (i) in most older adults (36 medication/
medication classes), (ii) for older adults with certain condi-
tions (10 specific conditions), (iii) medications to be used with 
caution (6 medications/medication classes), (iv) drug–drug 

FIGURE 1    |    Flow chart of the study selection process.
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interactions to avoid (17 combinations), and (v) medications 
to avoid or dose-adjust based on kidney function (23 medica-
tions) [10]. Clinical information at the individual level, includ-
ing medical history, specific symptoms and laboratory tests 
determining renal function, is necessary for eomains (ii) and 
(v). Additionally, parts of domains (i), (iii), and (iv) specifi-
cally require information such as medical history, dosage, and 
treatment duration. A newer version of the Beers criteria was 
published in 2023 [20]. However, none of the included studies 
applied this version, and our description is therefore based on 
the 2019 version.

STOPP/START (Version 2), developed in Ireland, includes 114 
criteria (80 STOPP and 34 START), organized by physiological 
system [11]. STOPP identifies potentially inappropriate medica-
tions in older adults under specific circumstances, with 69 out 
of 80 criteria requiring individual-level clinical information. 
For some criteria, a single type of clinical data may suffice. In 
contrast, others may require multiple types, including medical 
history, laboratory data, and other measurable parameters, such 
as blood pressure measurements. START is designed to iden-
tify prescribing omissions and is intended to be used alongside 
STOPP, relying on similar individual-level clinical information. 
STOPP/START was updated in 2023, but none of the included 
studies used this version [21]. Our description is therefore based 

on Version 2 from 2014, which was the most recent version ap-
plied in the retrieved studies.

The EU(7)-PIM list is developed through a collaboration be-
tween experts from seven European countries. It consists of 282 
potentially inappropriate medications or medication classes for 
older adults, including 22 considered inappropriate only at spe-
cific dosages or treatment duration [12]. The list does not require 
individual-level clinical data for its application. It provides ATC 
codes, the rationale for classifying medications as potentially in-
appropriate, suggestions on dose adjustments or special consider-
ations for use, and alternative treatment options.

The German PRISCUS list includes 83 potentially inappro-
priate medications for older adults, providing information 
regarding main concerns, possible therapeutic alternatives, 
and necessary precautions to be taken whenever they are used 
[13]. Nine medications are considered inappropriate only at 
specific dosages. The list does not require individual-level 
clinical data for its application.

The Swedish indicators of appropriate drug therapy in the el-
derly include both drug-specific and diagnosis-specific indica-
tors [14]. The drug-specific indicators are organized into nine 
categories: (i) medications to avoid, (ii) medications with unclear 

TABLE 1    |    Overview of most used explicit criteria tools for evaluating potentially inappropriate prescribing in people aged 65 years and older.

Tool name
Author latest 

update

Year of first 
published 

version

Year of 
latest 

update Population

Frequency applied 
all versions 

(newest version)

Beers criteria [10] American 
Geriatrics Society

1991 2019a Persons aged ≥ 65 years 50% (11%)

STOPP/START [11] O'Mahony et al. 2008 2014b Persons aged ≥ 65 years 19% (10%)

EU(7)-PIM list [12] Renom-Guiteras 
et al.

2015 2015 Persons aged ≥ 65 years 5.0%

PRISCUS list [13] Holt et al. 2010 2010 Persons aged ≥ 65 years 4.8%

Swedish indicators 
of appropriate 
drug therapy in the 
elderly [14]

The Swedish 
National Board of 

Health and Welfare

2004 2017 Persons aged ≥ 75 years 3.2% (1.2%)

Laroche criteria [15] Laroche et al. 2007 2007 Persons aged ≥ 75 years 3.0%

Zhan criteria [16] Zhan et al. 2001 2001 Community-dwelling 
persons aged ≥ 65 years

1.8%

STOPPFrail [17] Curtin et al. 2017 2020 Older adults with frailty 
and limited life expectancy

1.6% (0.18%)

STOPP-J [18] Kojima et al. 2016 2016 Persons aged ≥ 75 years 
or living with frailty

1.4%

NORGEP [19] Rognstad et al. 2009 2009 Persons aged ≥ 70 years 
in general practice

0.88%

aThe latest update is from 2023, but the most recent version applied in the studies was from 2019.
bThe latest update is from 2023, but the most recent version applied in the studies was from 2014.
Abbreviations: EU(7)-PIM = European Union potentially inappropriate medication; NORGEP = The Norwegian General Practice.; STOPPFrail = Screening Tool of 
Older Persons Prescriptions in Frail adults with limited life expectancy; STOPP-J = The Screening Tool for Older Person's Appropriate Prescriptions for Japanese; 
STOPP/START = Screening Tool of Older People's Prescriptions/Screening Tool to Alert to Right Treatment.
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indications, (iii) inappropriate treatment durations for certain 
medications, (iv) inappropriate daily doses, (v) polypharmacy, 
(vi) drug–drug interactions, (vii) medications requiring adjust-
ment for kidney function, (viii) precautions for specific medi-
cations and symptoms, and (ix) psychotropic medications. Four 
categories (ii, iv, vii and viii) and the diagnosis-specific indica-
tors require clinical information at the individual level. The list 
is provided with ATC codes.

The Laroche criteria, developed in France, comprise 34 poten-
tially inappropriate medications for older adults aged 75 years 
and above, accompanied by explanations and suggestions for 
safer alternatives [15]. Of these, 28 apply to all older adults, in-
cluding two depending on specific dosages, while six address 
medications to avoid under certain medical conditions, requir-
ing individual-level information.

The Zhan criteria, developed in the United States, classify 33 
potentially inappropriate medications into three categories: (i) 
medications that should always be avoided, (ii) medications 
rarely appropriate, and (iii) medications with some indications 
for use in older adults but that are often misused [16]. These 
medications are deemed inappropriate regardless of dose, treat-
ment duration or medical history.

The Screening Tool of Older Persons Prescriptions in Frail 
adults with limited life expectancy (STOPPFrail), developed 
in Ireland, is a set of indicators designed to identify poten-
tially inappropriate prescriptions in older adults living with 
frailty and limited life expectancy [17]. It includes 25 criteria 
(Version 2) organized by physiological systems and a general 
section. For 20 out of 25 criteria, varying levels of individual 
information are required, such as medical history, symptoms, 
and laboratory tests.

The Screening Tool for Older Person's Appropriate Prescriptions 
for Japanese (STOPP-J) is a list of potentially inappropriate med-
ications tailored to the Japanese population [18]. It highlights 29 
medication classes to be prescribed with special caution, with 
seven requiring clinical information on medical history or renal 
function.

The NORGEP criteria identify potentially inappropriate med-
ications in older people aged 70 years and above [19]. The list 
includes 36 criteria: 21 addressing single medications, including 
two with specified dosages, and 15 focusing on combinations of 
medications to be avoided. The application of the criteria does 
not require individual-level clinical information.

Detailed information on the data required for the remaining 19 
tools identified in this review is provided in Appendix 2.

4   |   Discussion

In this scoping review, we identified a total of 44 tools for as-
sessing potentially inappropriate medication use among older 
adults. We provided detailed descriptions of 10 unique tools, 
each of which was used in five or more studies. The most widely 
used tools are Beers criteria and STOPP/START. The tools 
vary in structure and requirements regarding clinical data for 

application in register-based research. While all tools provide 
explicit lists of potentially inappropriate medications or med-
ication classes, six of the 10 most used tools require detailed 
clinical information, such as medical history or patient symp-
toms, for their application. In contrast, the remaining four tools, 
the EU(7)-PIM list, the PRISCUS list, the Zhan criteria and the 
NORGEP criteria, rely solely on routinely available prescrip-
tion and registry data, making them particularly applicable for 
register-based research.

5   |   Strengths and Limitations

The main strength of the study is the structured and trans-
parent approach to identifying studies that utilized one or 
more tools to assess potentially inappropriate medication use 
among older adults. Our review has several important limita-
tions. First, only one reviewer screened records for eligibility, 
which may have introduced bias or unintentionally excluded 
relevant studies. Second, by excluding studies conducted in 
hospital settings, we may have omitted tools used to exam-
ine the appropriateness of medications in these environments. 
Consequently, the reported frequency of use of each tool does 
not reflect its use in hospital settings, potentially underesti-
mating its overall utilization. Only one database was searched, 
which may have resulted in some relevant studies being 
missed. Finally, our literature search was limited to studies 
published in English, Danish, Swedish and Norwegian, which 
may have excluded relevant literature.

Additionally, we acknowledge that reliance on register-based 
prescription data has some limitations. First, these data typically 
reflect prescribed or filled medications and do not necessarily 
reflect actual use. Patients may choose not to fill a prescription, 
may not adhere to the prescribed regimen, or discontinue treat-
ment early. Second, in the absence of clinical context, such as 
diagnoses or symptom history, there is a risk of misclassifying 
a medication as potentially inappropriate, even if it is clinically 
justified for the individual. Both limitations can contribute to 
an overestimation of potentially inappropriate medication use 
in register-based studies.

It should also be noted that the continual revision of explicit 
tools may influence the estimated prevalence of potentially in-
appropriate medication use. Changes in the number or scope of 
criteria over time can lead to overestimation or underestimation 
and complicate longitudinal assessments or comparisons across 
studies using different versions of the same tool.

6   |   Comparison With Existing Literature

While several reviews have reported on explicit screening tools 
to identify potentially inappropriate medications [5, 22–25], 
to our knowledge, none have focused on the information re-
quired to apply these tools in register-based research. The 
availability of required data types is crucial when selecting a 
tool to assess potentially inappropriate medication use among 
older adults. Real-world data sources differ substantially in 
the type and granularity of information they provide. For ex-
ample, insurance claims databases may capture medication 
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dispensing but often lack detailed clinical information such 
as diagnoses or lab results, while electronic health records 
may include prescribing and clinical parameters but have 
limited coverage. These differences affect the feasibility and 
interpretation of different tools across healthcare settings and 
countries. The reviewed tools vary in the amount of clinical 
data required for assessment, ranging from those that need 
detailed medical history and laboratory data to those that can 
operate with minimal information on medications or dosage 
levels. For example, STOPP/START requires clinical data on 
medical history, symptoms, laboratory data, and other mea-
surable parameters at the individual level for most criteria [11], 
making them ideal for comprehensive drug reviews in clinical 
settings. Conversely, tools focusing on specific medications or 
medication classes, sometimes restricted to certain dosages 
or treatment durations, are more suited for pharmacoepide-
miological applications using large healthcare registries and 
administrative databases that do not provide individual-level 
clinical information. Particularly, of the reviewed tools, the 
EU(7)-PIM list [12], the PRISCUS list [13], the Zhan criteria 
[16] and the NORGEP criteria [19] are highly suitable even 
when no clinical information is available, focusing solely on 
medications or medication classes and, in some instances, re-
stricted to high doses or prolonged treatment duration. Some 
remaining tools are segmented into multiple domains, where 
only some parts require clinical data  [10, 14, 15]. This divi-
sion allows for the use of sections, or parts of sections, that 
do not require detailed clinical information in register-based 
research.

Tools that require detailed clinical information may offer more 
comprehensive assessments of medication appropriateness, but 
their applicability in large-scale register-based research is often 
limited due to a lack of access to such detailed data. In contrast, 
tools based solely on medication data are easier to operational-
ize in large datasets but may overlook important patient-specific 
factors.

It is also important to acknowledge that these tools cannot re-
place a comprehensive clinical assessment of medication appro-
priateness at the individual level. While they can be valuable 
for describing prescribing patterns in populations, they have in-
herent limitations in terms of validity and reliability [6, 23, 26], 
and they may not adequately reflect the clinical appropriateness 
of medications for individual patients. Therefore, these tools 
should be interpreted cautiously and used primarily to describe 
prescribing practices rather than as definitive measures of 
appropriateness.

A study examining the consequences of ignoring patient diagno-
ses when applying Beers criteria found that this omission did not 
affect the total count of potentially inappropriate medications 
identified among older patients [27]. However, this is most likely 
because certain medications included in the Beers criteria, such 
as benzodiazepines, can appear under more than one crite-
rion: They are generally advised to be avoided in older adults 
and particularly so in patients with delirium and dementia [10]. 
Consequently, benzodiazepines will be counted as potentially 
inappropriate regardless of the availability of detailed clinical 
information about the patient's conditions. In contrast, over-
looking essential clinical data in tools such as STOPP/START, 

which rely heavily on such information, may result in the mis-
classification of medications. A study found that the count of 
potentially inappropriate medications identified by STOPP was 
likely to be significantly overestimated when applied without 
access to the required clinical data [28]. These findings under-
score the importance of being aware of the specific requirements 
and potential consequences when selecting tools to assess med-
ication appropriateness.

Dividing each tool into different sections based on clinical data 
requirements could enhance its suitability for register-based re-
search and make it easier for users to identify when clinical data 
is necessary. Such a division could also facilitate comparisons 
of results when these tools are applied across different popula-
tions or countries, particularly given the considerable variation 
in how researchers adhere to these requirements. Notably, only 
two of the 10 evaluated tools provide complete lists of ATC codes 
to support their application in register-based studies [12, 14]. 
Most tools do not provide detailed definitions or guidance on 
how to identify the relevant conditions, such as diagnosis codes 
(e.g., ICD codes). This means that researchers need to define and 
operationalize these aspects themselves, which can introduce 
variability in implementation and affect comparability across 
studies. Previous studies have also highlighted this challenge, 
noting that the lack of standardized coding guidance can com-
plicate the operationalization of these indicators in register-
based research and impact consistency between studies [29–31]. 
Expanding the number of tools that include ATC codes, diagno-
sis codes, or other coding guidance would enhance their practi-
cality and usability in register-based research.

7   |   Conclusion

We identified a total of 44 tools for assessing medication ap-
propriateness among older adults. We focused on the 10 most 
commonly used tools, outlining their variations in scope and 
the data requirements for application. Four of these tools can 
be used in register-based research without access to individual-
level clinical information. Consideration of available clinical 
data is crucial for researchers when selecting the most applica-
ble tool to obtain valid and meaningful results. Recognizing the 
consequences of disregarding these requirements is essential, as 
it can impact the accuracy of the research findings. While these 
tools provide valuable insights into prescribing practices, their 
use should be interpreted with caution, and they should be com-
plemented by clinical judgement.
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Appendix 1

Search Strategy

The electronic database PubMed was searched from inception to March 2024. The search was conducted by combining keywords for concept (inap-
propriate prescribing) and population (older people). The following search string was used:

((((((((((((((((((((((((((((((aged[MeSH Terms]) OR (geriatrics[MeSH Terms])) OR (Geriatric Assessment[MeSH Terms])) OR (Geriatric Nursing[MeSH 
Terms])) OR (Homes for the Aged[MeSH Terms])) OR (Nursing Homes[MeSH Terms])) OR (‘Elderly’)) OR (‘elderlies’)) OR (‘elders’)) OR (‘Aged’)) 
OR (‘Old’)) OR (‘Older’)) OR (‘Older adult’)) OR (‘Older adults’)) OR (‘Older people’)) OR (‘Older person’)) OR (‘Older persons’)) OR (‘Older patient’)) 
OR (‘Older patients’)) OR (‘Older subject’)) OR (‘Older subjects’)) OR (‘Old age’)) OR (‘Older age’)) OR (‘Older population’)) OR (‘Older populations’)) 
OR (‘Frail’)) OR (‘End of life’)) OR (‘eol’)) OR (‘geriatric’)) OR (‘Geriatrics’)) AND (((((((((((((((((((((((inappropriate prescribing[MeSH Terms]) OR 
(Potentially Inappropriate Medication List[MeSH Terms])) OR (‘Inappropriate prescribing’)) OR (‘Inappropriate prescribings’)) OR (‘Inappropriate 
prescription’)) OR (‘Inappropriate prescriptions’)) OR (‘Potentially Inappropriate Medication List’)) OR (‘Inappropriate drug use’)) OR (‘Potentially 
Inappropriate Medication’)) OR (‘Potentially Inappropriate Medications’)) OR (‘Medication appropriateness’)) OR (‘prescribing indicators’)) 
OR (‘Inappropriate medication use’)) OR (‘Inappropriate medication’)) OR (‘Inappropriate medications’)) OR (‘Unnecessary prescription’)) OR 
(‘Unnecessary prescriptions’)) OR (‘unnecessary medication’)) OR (‘unnecessary medications’)) OR (‘inappropriate drug therapy’)) OR (‘Potentially 
inappropriate prescription’)) OR (‘Potentially inappropriate prescriptions’)) OR (‘Potentially inappropriate prescribing’)).

Search History and Details
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Appendix 2

Data requirements for the remaining 19 tools to evaluate potentially inappropriate prescribing in individuals aged 65 years and older.

The table presents how many criteria within each tool require specific data, divided into two main groups: medication data, covering current medi-
cation use, dosage, prior use of medicines, and treatment duration; and clinical data, including medical history, symptoms, laboratory data, and other 
measurable parameters. Multiple data types may be required for a single criterion. For each data type, requirements are labelled as ‘Yes’ if required 
for 80%–100% of the criteria, ‘For most criteria’ if required for 50%–79%, ‘For some criteria’ if required for 20%–49% and ‘Rarely’ if required for less 
than 20%.

Medication data Clinical data

Tool

Only 
current 

medication 
use Dosage

Prior use of 
medicines

Duration 
of 

treatment
Medical 
history Symptoms

Laboratory 
data

Other 
measurable 
parameters

Meds75 + 
databasea [32]

Yes (99/99) — — — — — — —

PIM-Taiwan 
[33]

Yes (139/149) Rarely 
(2/149)

— — Rarely 
(8/149)

Rarely (1/149) Rarely 
(1/149)

—

Danish Red-
Yellow-Green 
listb [34]

Yes (26/28) Rarely 
(2/28)

— — — — — —

HEDIS [35] Yes (42/42) — — — — — — —

ACOVEc [36] Rarely 
(5/102)

Rarely 
(6/102)

Rarely (4/102) For some 
criteria 
(22/102)

Yes (84/102) Rarely 
(15/102)

Rarely 
(6/102)

Rarely (10/102)

FORTA listd 
[37]

— Rarely 
(4/177)

— Rarely 
(9/177)

Yes 
(177/177)

Rarely 
(22/177)

— —
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Medication data Clinical data

Tool

Only 
current 

medication 
use Dosage

Prior use of 
medicines

Duration 
of 

treatment
Medical 
history Symptoms

Laboratory 
data

Other 
measurable 
parameters

NORGEP-NH 
[38]

Yes
(32/34)

Rarely 
(2/34)

— — — — — —

McLeod 
criteria [39]

— — — For some 
criteria 
(15/39)

Yes (37/39) Rarely (1/39) — —

Japanese Beers 
criteria [40]

Yes (40/45) Rarely 
(4/45)

— — — Rarely (1/45) — —

Thailand 
criteria [41]

For most 
criteria 
(45/77)

— — — For some 
criteria 
(32/77)

— — —

Maio criteria 
[42]

For most 
criteria 
(19/25)

Rarely 
(2/25)

— Rarely 
(3/25)

— — — —

OncPal 
deprescribing 
guideline [43]

Rarely (3/24) — — — Yes (21/24) — — —

Hong Kong-
specific PIM 
list [44]

For some 
criteria 
(76/164)

Rarely 
(1/164)

— — For some 
criteria 
(78/164)

Rarely (4/164) Rarely 
(5/164)

—

Korean 
medication 
review tool 
LTCFe [45]

For some 
criteria 
(26/60)

Rarely 
(3/60)

Rarely (1/60) Rarely 
(3/60)

For some 
criteria 
(27/60)

Rarely (1/60) Rarely 
(1/60)

Rarely (1/60)

The 
REMEDI[e]S 
tool [46]

For most 
criteria 
(61/91)

Rarely 
(6/91)

— Rarely 
(6/91)

For some 
criteria 
(23/91)

— Rarely 
(1/91)

—

The 
Amsterdam 
tool [47]

— Rarely 
(14/124)

Rarely (2/124) Rarely 
(8/124)

Yes 
(116/124)

Rarely (6/124) Rarely 
(13/126)

Rarely (14/126)

LESS-CHRON 
[48]

— — Rarely (1/27) For some 
criteria 
(6/27)

Yes (27/27) For some 
criteria (6/27)

— Rarely (3/27)

GheOP3S-
toolc, e [49]

For most 
criteria 
(52/71)

Rarely 
(4/71)

— Rarely 
(7/71)

Rarely 
(12/71)

— — —

Rancourt 
criteria [50]

For most 
criteria 
(77/112)

For some 
criteria 
(22/112)

— Rarely 
(12/112)

— — — —

Abbreviations: ACOVE = Assessing Care of Vulnerable Elders; FORTA = Fit for The Aged; GheOP3S-tool = Ghent Older People's Prescriptions community Pharmacy 
Screening-tool; HEDIS = Healthcare Effectiveness Data and Information Set; LESS-CHRON = List of Evidence-Based Deprescribing for Chronic Patients; LTCF = long-
term care facility; NORGEP-NH = Norwegian General Practice - Nursing Home; OncPal = oncological palliative care; PIM = potentially inappropriate medications; 
REMEDI[e]S = REview of potentially inappropriate MEDIcation pr[e]scribing in Seniors.
a Medications categorized as ‘D = avoid use in older adults’ are included.
b Medications categorized as ‘Red = drugs that should not be used in older people’ are included. Reference is made to the list published in English.
c Indicators related to pharmacologic care are included.
d Medications listed as ‘C = questionable’ or ‘D = avoid’ are included.
e Prescribing omissions not included.
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