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Aims: The global older population is growing rapidly, and the rise in polypharmacy
has increased potentially inappropriate medication (PIM) encounters. PIMs pose
health risks, but detecting them automatically in large medical databases is complex.
This review aimed to uncover PIM prevalence in individuals aged 65 years or older
using health databases and emphasized the risk of underestimating PIM prevalence
due to underutilization of detection tools.

Methods: This study conducted a broad search on the Medline database to identify
articles about the prevalence of PIMs in older adults using various databases. Articles
published between January 2010 and June 2023 were included, and specific criteria
were applied for study selection. Two literature reviews conducted before our study
period were integrated to obtain a perspective from the 1990s to the present day.
The selected papers were analysed for variables including database type, screening
method, adaptations and PIM prevalence. The study categorized databases and origi-
nal screening tools for clarity, examined adaptations and assessed concordance
among different screening methods.

Results: This study encompassed 48 manuscripts, covering 58 sample evaluations.
The mean prevalence of PIMs within the general population aged over 65 years was
27.8%. Relevant heterogeneity emerged in both the utilized databases and the detec-
tion methods. Adaptation of original screening tools was observed in 86.2% (50/58)
of cases. Half of the original screening tools used for assessing PIMs belonged to the
simple category. About a third of the studies employed less than half of the original
criteria after adaptation. Only three studies used over 75% of the original criteria and
more than 50 criteria.

Conclusions: This extensive review highlights PIM prevalence among the older
adults, emphasizing method intricacies and the potential for underestimation due to

data limitations and algorithm adjustments. The findings call for enhanced
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methodologies, transparent algorithms and a deeper understanding of intricate rules'

impact on public health implications.
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drug prescription, inappropriate prescription, medication databases, prevalence assessment

1 | INTRODUCTION

The population of older adults increases rapidly, and projections
suggest that individuals aged =265 years will constitute approxi-
mately 17% of the world's population by 2050, representing an
estimated 1.6 billion individuals.® With the increase in life expec-
tancy, there has been a corresponding rise in the prevalence of
polypharmacy, leading to a higher likelihood of encountering poten-
tially inappropriate medications (PIMs).?2 PIMs refer to suboptimal
prescribing practices, encompassing overprescribing, underprescrib-
ing and misprescribing.® The detection and mitigation of potentially
inappropriate prescriptions are of paramount importance to
enhance the safety and quality of medical care provided to older
patients. PIMs are widely recognized as a significant public health
concern as they have been linked to increased morbidity, mortality
and indirect healthcare costs resulting from adverse effects and
hospitalizations.*>

Medical databases, such as electronic health records and
national health registries, contain a wealth of information on both
patients' medical history and medications. These databases allow for
the study of various public health issues, including PIMs.>” They can
provide valuable insights into medication consumption and health-
care practices, enabling targeted public health interventions to pre-
vent PIMs and improve the safety and quality of medical care for
the older adults. However, effectively utilizing these databases can
be challenging. To accurately detect PIMs, the databases must be
well structured, ready to use by programs and contain detailed infor-
mation about patients (medical history, prescribed medications, dos-
ages and treatment durations). Furthermore, the tools for detecting
PIMs, such as the Beers criteria® and the Screening Tool of Older-
Person's Prescriptions/Screening Tool to Action the Right Treatment
(STOPP/START) (criteria,” are specifically designed to identify PIMs
in older individuals. These tools rely on lists of high-risk medications
established by experts and are typically used for personalized and
individualized care. Adapting these tools to the scale of large data-
bases can present a significant challenge. Some of these tools may
require specific information that is not always available in the data-
bases, while variations in the criteria used can lead to discrepancies
in the results obtained.

The aim of this literature review was to identify studies on the
prevalence of PIMs in subjects aged over 65 years using health
databases. We aimed to explore the research hypothesis that the
prevalence of PIMs may be underestimated due to the possible

under-use of specific detection tools.

2 | METHODS

We conducted a comprehensive search on the Medline
database through PubMed (E.L. and G.K.) to find relevant articles
about the prevalence of PIMs in older populations from various
databases.

To ensure the rigour and transparency of our literature review,
we adhered to the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses guidelines.©

Our search used specific keywords, including “prevalence”,
“potentially inappropriate medication”, “database”, “cohorts”, “aged”
and “elderly”, in combination with Medical Subject Headings (see
Supporting Information). We included articles involving human sub-
jects published from January 2010 to June 2023, excluding publica-
tion types such as editorials, letters and reviews. Our complete
search strategy is available in Supporting Information Data S1. We
chose to begin our study in 2010 because two earlier reviews had
already covered the topic. These reviews, byTommelein et al® and
Guaraldo et al,” focused on inappropriate medication use in older
individuals in Europe and administrative databases from 1990 to
2010, respectively. These articles offered valuable insights into inap-
propriate medication use in older adults and were relevant to our
current study. Tommelein et al systematically reviewed potentially
inappropriate prescription (PIP) across Europe, emphasizing the influ-
ence of data collection methods on prevalence rates and highlighting
polypharmacy, functional status and depression as risk factors. Simi-
larly, Guaraldo et al discussed the prevalence of PIP, with a focus on
administrative databases, identifying factors such as gender, age and
medication count as significant influences on PIP estimates. Their
methodological rigour and pertinent findings serve as a crucial refer-
ence point, enriching the context and depth of our analysis in the

contemporary landscape of PIM assessment.

2.1 | Eligibility criteria

For the eligibility criteria of the selected manuscripts, we established
four major criteria: (1) the study must be observational in nature,
(2) it should focus on a population aged 65 years or older, (3) it must
use original screening tools for the detection of PIMs validated in the
literature and (4) it should utilize comprehensive healthcare data-
bases. We considered for inclusion only those manuscripts that were
published in English. Studies that were tailored to specific disease

states, such as dementia, or that concentrated solely on a single

858017 SUOWIWOD BAIR.D 3|l jdde ay) Aq peusenob a.e s9joile VO ‘88N JO S8|NJ 0} A%eiqiT8uljuO AB[1M U (SUOTIIPUOO-PUB-SWIBIAL0D" AB 1WA Jeiq U Uo//Sdny) SUORIPUOD pue sWie 1 8y} 89S *[¢202/80/92] U0 Akeid)8uluo A8|IM ‘Uenod NHD Aq 2609T dog/TTTT 0T/I0p/wW0d A8 | Ake.q1puluo'sgndsday/:sdny wouy pepeojumod */ ‘vZ0z ‘SZTZS9ET



LEGUILLON ET AL

aspect of inappropriate prescribing, for instance benzodiazepine utili-

zation, were excluded from our analysis.

2.2 | Study selection

Two authors (R.L. and E.B.) conducted the selection of papers indepen-
dently. After reviewing the titles, the following categories were
excluded: case studies, studies specifically focusing on a particular drug
or drug subgroup, and studies involving a specific or subgroup of dis-
ease condition. The same criteria were applied to the abstracts of the
selected publications. Furthermore, guidelines and studies that did not
provide estimates of inappropriateness frequency, as well as those
without abstracts, were excluded. The same rigorous selection strategy
(criteria and selection steps) was applied to the two chosen reviews®”

to ensure the coherence and reliability of our research process.

2.3 | Screening and data extraction

We conducted a detailed assessment of each paper, examining several
variables, including author, publication year, country, study period,
inclusion criteria, sample size, age, database type (administrative, dis-
pensing, insurance, primary care), screening method, original screening
method contents, adaptation of the original method (yes/no), adapted
method contents, number of criteria considered and the prevalence of
at least one PIM as a percentage.

We applied the previously mentioned exclusion criteria to the full
texts during our article review. To facilitate analysis, we categorized
variables such as the database type, whether the original screening
method was adapted, and the contents of both the original and
adapted methods (eg, medication lists, therapeutic classes with or
without considering diagnosis or prescription modalities, mixed
methods combining diagnosis and prescription modalities). We also
carefully examined each screening method to determine the associ-

ated criteria.

24 | Analysis

We analysed various aspects related to the screening of PIMs. First,
we presented detailed information on each study, including the coun-
try, sample size, criteria used for detecting PIMs and the prevalence

of older patients receiving at least one PIM.

2.5 | Database categorization

We classified databases into five types: administrative, dispensing,
insurance, primary care and combinations. This categorization pro-
vided a comprehensive view of the database, ensuring a thorough
assessment of PIM prevalence and bolstering the reliability of our

findings.

ocoRE S S nen | 156
B SOCIETY
The definitions of the different types of healthcare databases

used in this study were:

e Administrative database: records healthcare management and bill-
ing data.

e Dispensing database: tracks medication prescription and distribu-
tion details.

e Insurance database: stores insurance policy, payment and medical
claim information.

e Primary care database: centres on general practitioner visits and

patient medical records.

2.6 | Method categorization

Based on our expertise in this field, we created three main categories
to classify screening tools for detecting PIMs. These categories are
designed to reflect the varying levels of complexity and types of data
they incorporate.

e Simple screening tools. This first category includes screening tools
that are considered simple, such as Healthcare Effectiveness Data
and Information Set (HEDIS) or Zhan criteria. These tools focus
solely on the presence of a medication in the prescription, regard-
less of the medical context or specific aspects of the prescription
like dose and duration.

e Prescription data screening tools. The second category encom-
passes screening tools that consider prescription conditions (such
as dose and duration) but do not take into account the medical
context. Examples in this category are Priscus and The Norwegian
General Practice (NORGEP) criteria. These tools primarily focus on
prescription data, without integrating clinical aspects.

o Complex screening tools. The third category involves screening
tools that are deemed complex. They incorporate not just medica-
tion lists, but also the context of the prescription and the patient's
medical context. Notable examples of this category include the
STOPP/START and Beers lists. These tools provide a more com-
prehensive assessment by combining several relevant aspects for
the identification of PIMs.

This classification of screening tools into simple, prescription data and
complex categories allows us to better understand and analyse the
application and effectiveness of various PIM detection tools. It also
helps in determining the appropriateness of each tool, depending on
the type of database available and the specific information required

by each tool.

2.7 | Criteria quantification approach
The methodology for calculating the number of criteria in PIMs
screening methods was systematically applied as follows. For straight-

forward, prescription-based methods, we counted each medication
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listed as an individual criterion. This direct approach was appropriate
for the simpler screening methods. Conversely, for the more complex
screening methods, our approach to quantifying criteria varied. We
either counted each specified medication individually or considered
an entire therapeutic class as a single criterion, in alignment with the
guidelines specified in the original method. This method was espe-
cially chosen to accurately capture the intricate nature of these com-

plex screening tools, ensuring a thorough and precise analysis.

2.8 | Adaptations in screening methods

We looked at how the screening methods were adapted. This
involved analysing how authors explained their modifications to the
original screening method. We found that incomplete prescription
data created challenges, prompting researchers to adjust the original
screening tools. As a result, we categorized these adaptations into
four groups: methodological choice, incomplete prescription data,
incomplete medical history or a combination of these categories.

In addition to these categorizations, we further explored the
reasons for adaptation by considering the congruence between the
country of analysis and the origin of the PIM detection method. This
approach allowed us to assess whether the methods were directly
applicable or required modifications to align with regional specificities,
particularly in terms of medication availability and local medical
practices.

2.9 | Variability in criteria utilization

To assess the concordance among different screening methods, we
conducted a concordance analysis using a categorization system
based on the percentage of applied criteria and the number of criteria
considered. We obtained a 3 x 3 matrix that allowed us to visualize
and analyse the concordance among the different methods concern-
ing their suitability for the database and their detection sensitivity.

3 | RESULTS

We initially identified 472 manuscripts. After application of selection
criteria on titles, abstracts and full-text, 27 references were included.
Additionally, we manually identified 71 potentially suitable manu-
scripts from two previous literature reviews on PIM prevalence. Out
of these, 37 were found eligible for further analysis. After removing
duplicates (n = 16), we established a final sample of 48 manuscripts,
representing 58 sample evaluations on PIM prevalence (Figure 1). The
difference between the number of articles and samples is due to the
fact that some articles conducted multiple evaluations within the
same study. These studies were conducted in 20 different countries,
with the majority of samples coming from Europe (30.5%) or North
America (23.4%). Table 1 presents the complete list of included manu-

scripts, organized by country and year of publication.

3.1 | PIM prevalence

The estimated mean prevalence of PIMs was 27.8% (95% confidence
interval [Cl] 25.7-29.9%). The PIM prevalence ranged from 9.4%*€ to
81.0%,** and the sample sizes from 777 to 218 383 123 patients. Out
of the 48 manuscripts, seven utilized multiple screening methods or
databases to assess PIM prevalence, resulting in 58 different sample

screenings.

3.2 | Type of database

The two primary database types used for the screening samples were
insurance databases (n = 18) and administrative databases (n = 17)
(Table 1). Dispensing databases and primary care databases repre-
sented 10 and seven of the samples, respectively. Additionally, 10%
(n = 6) of the samples were a combination of multiple databases. Spe-
cifically, three were a combination of dispensing and primary care
databases, two were a combination of administrative and dispensing
databases, and one was a combination of administrative and primary

care databases.

3.3 | Screening methods

Twenty distinct PIM screening methods were identified. The first cat-
egory, referred to as complex screening tools, comprised 12 of the
identified methods. The second category, known as the prescription
data screening tools, consisted of four methods. Lastly, the third cate-
gory was termed simple screening tools, comprising four distinct
screening methods.

The screening methods identified predominantly drew on the
Beers criteria, constituting 52% of the screening method in the stud-
ied samples: 15 were based on Beers 2003 criteria,”® seven on Beers
1997 criteria,® three on Beers 2015 criteria,61 two on Beers 1991
criteria,® two on Beers 2012 criteria®® and one on Beers 2019 cri-
teria.®* Moreover, six studied samples were from the Zhan criteria,®®
which are a derivation of the Beers methods. Additionally, six
methods were grounded in the STOPP/START v1 criteria from
2008,%° while four methods were based on the PRISCUS methodol-
ogy.®” Furthermore, two methods were derived from the EU(7)-PIM
method®® and another two were based on the HEDIS criteria.®” The
remaining screening tools encompassed a diverse array of approaches,
including Swedish Quality Indicators (sQls),”® Japan criteria,”* Laroche
list,”> Review of potentially inappropriate Medication prescribing in
seniors (REMEDI[e]S),”® Maio criteria,>® Matavonic criteria’® and
NORGEP- criteria.”®

3.4 | Adaptation

Out of the 58 sample screenings, only eight (13.8%) utilized the orig-
inal screening method without any modifications mentioned. The
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[ Identification of studies via query ] [

Identifying studies through previous reviews ]

472 References identified through

query
379 References excluded
* 196 Types of studies
+ 183 Specific population
93 Abstracts screened 2 Reviews identified

54 References excluded
* 54 Hospital prevalence

39 Full-texts screened

71 References identified

12 References excluded
+ 12 Types of studies

34 References excluded
* 34 Types of studies

27 References selected

37 References selected

'

16 Exclusions of duplicates

l

48 References included

FIGURE 1 Flowchart of the literature search performed in PubMed from January 2010 to June 2023. In the end, 48 references were

selected for a complete analysis.

main reason behind adapting the complex screening tools methods
was the unavailability of data in the studied database. The last justi-
fication involved methodological choice and applied to eight (19.5%)
screening samples. In these cases, the authors opted for methodo-
logical adaptations without providing explanations for the potential
missing data.

Table 2 details the screening methods and their adaptation.

In further analysis, focusing specifically on the congruence
between the screening methods' origin and the study region, we
found additional reasons for adaptation. Of the 58 samples examined,
42 (72.4%) demonstrated congruence between the method's origin
and the study region. Among these congruent samples, 35 were
adapted for local use, reflecting regional variations in medication avail-
ability and practice. Conversely, for the 16 samples that lacked align-
ment between the country and the method, all were from European

countries utilizing the Beers list.

3.5 | Variability in criteria utilization

The concordance analysis shows the performance of different
methods for screening PIMs in terms of adequacy and detection sen-
sitivity (Table 3). Four studies (Pugh et al,*>*’ Carey et al?? and De
Wilde et al?®) were excluded from the analysis because additional cri-
teria were introduced to the original methods, not allowing the deter-
mination of the percentage of criteria.

We found that incomplete prescription data created challenges,

prompting researchers to adjust the original screening tools,

evaluating 25 to 50 criteria to assess PIMs. However, 35.2% of
studies applied fewer than 50% of the detection criteria, while
27.8% considered fewer than 25 criteria, potentially limiting detec-
tion sensitivity and leading to underestimations of identified PIMs.
Conversely, 16.6% of studies considered over 50 criteria, indicating
a comprehensive approach and enhanced sensitivity in PIM
detection.

Only three studies (5.5%) applied more than 75% of the original
screening tool and considered over 50 evaluation criteria, demonstrat-
ing good compliance with the reference criteria. All of them, used
“insurance” type databases and original methods of prescription data
screening tools (EU(7)-PIM for Selke Krulichova et al,>® PRISCUS for
Schubert et al®* and Amann et al*!). However, these methods were
adapted, and the analysis based on the data was of simple screening
tools. Among the 10 screening samples with lower performance, no
specific database type was identified. However, nine used original
complex screening tools, and one was of simple screening tools. All of
these methods were adapted, with eight as simple screening tools and

two as prescription data screening tools.

4 | DISCUSSION

In our literature review, we explored the assessment of PIM preva-
lence in the elderly population using large databases. To the best of
our knowledge, this review pioneers the discussion on data quality
and methodological intricacies in detecting PIMs in epidemiological

research. Our aim was to shed light on the potential risks associated

858017 SUOWIWOD BAIR.D 3|l jdde ay) Aq peusenob a.e s9joile VO ‘88N JO S8|NJ 0} A%eiqiT8uljuO AB[1M U (SUOTIIPUOO-PUB-SWIBIAL0D" AB 1WA Jeiq U Uo//Sdny) SUORIPUOD pue sWie 1 8y} 89S *[¢202/80/92] U0 Akeid)8uluo A8|IM ‘Uenod NHD Aq 2609T dog/TTTT 0T/I0p/wW0d A8 | Ake.q1puluo'sgndsday/:sdny wouy pepeojumod */ ‘vZ0z ‘SZTZS9ET



13652125, 2024, 7, Downloaded from https://bpspubs.onlinelibrary.wiley.com/doi/10.1111/bcp.16092 by CHU Rouen, Wiley Online Library on [26/08/2024]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

LEGUILLON ET AL.

PHARMACOLOGICAL:

BRITISH
SOCIETY

@

D

0'6C

ove

S'€S

091

€07

6ve

60€

8'8¢

€1cC

8/¢C

0'se

(%)
aoudleAdld

(865)
£8/1S

(¢ze)
£8/8C

(8'89)
¥€/0C

(6€9)
€8/€9

(9°02)
89/8%

(00t)
€€/€C

(¢°62)
8Y/¥T

(ooTt)
€e/ee

(#'9€)
XA

(0ot)
9¢/9¢

(7'06)
€8/SL

(%) pasn
CISTS)

ejep
uondudsaid

xa|dwo)

a|dwis

a|duwis

xa)dwo)

eN

a|duwis

eN

a|dwis

eN

a|dwis

SJUU0D
Alddy

A1o3siy
|eaipaw
pue ejep
uondudsaid
919|dwodu|

sao10Yd
[e2180/0pOYIBIN

Aio3siy
|eaipaw
pue ejep
uonduasaid
919|dwodu|

ejep
uondudsaid
919|dwodu|

Aoysiy
|eaipaw
pue eiep
uonduasaid
919|dwodu|

EN
Aojsiy
|edipaw
pue ejep
uoduosaid
919|dwodu|

eN

elep
uonduosaid
9319|dwodu|

EN

ejep
uonduasaid
919|dwodu|

uonjeydepe
10} uoseay

SOA

SOA

SOA

SOA

SOA

OoN

SOA

ON

SIA

ON

SOA
uonjeydepy

xa|dwo)

x3|dwo)

x3a)dwo)

eyep
uonduasaid

x3)dwo)

a|dwis

x3|dwo)

a|dwis

a|dwis

eyep
uonduasaid

ejep
uonduasaid

SjuUUOod
leulSLO

800¢
1yv1s
/ddO1S

800¢
1Yv1S
/ddO1S

351 ayd0Je]

SNOSIdd

€00 s49°d
el
ueyz

€00¢ s493g
BLISIID
ueyz

eLIayLd
ueyz

110C
eLIDHID

olejn

SNOSIdd

poyaw
leulSLO

aJed Alewlid

(24e2 Arzewud
pue 8uisuadsip)
uopneulquo)

ouelnsuj

aouelnsu|

o$uelnsuj

SARENSIUIWPY

(24e2 Azewd
pue 8uisuadsip)
uopneulquo)

2ouelnsu|

SARENSIUIWPY

(8uisuadsip pue
SAljelISIUIWPE)
uoljeulquiod)

ouelnsuj

aseqejep Jo adA |

"M3IASJ D13BWD]ISAS SU3 Ul papn|dul s3dudsnuew ay} Jo Adewwng

T6¥ 6101

80T 991

6S¢C S€

€G¥ 0¢¢

96/ G596

4787

L1S/ST
‘ONWH

€E€9€CT VA

¥C€ 998

00¥ 108

9z|s o|dwes

£00¢

0T0CZ-600C

800¢-£00¢

0T0C-800¢

000¢-6661

900¢-500¢

100¢-000C

¢10¢

£00Z
palpm}s pouad

AN

pueja|

ouelq

puepaziIMs

vsn

puepods

vsn

Aey

Auewsan

Anuno)

«1(¥102)
|e 39 As|peug

¢10¢

grle®
As|peug

T10C
nler
an3uog

51(€T0Z)
[e 39 >)1zojg

¢1(£002)
|e 32 uewJalg

1(TT02)
|e 32 Bauleg

£1(9002)
|e 12 \3duIeg

21(ST02)
|e 32 sowy

11(2102)
|e 3o uuewy

(Paysyand
Jeah)
sioyny

T 37avl



13652125, 2024, 7, Downloaded from https://bpspubs.onlinelibrary.wiley.com/doi/10.1111/bcp.16092 by CHU Rouen, Wiley Online Library on [26/08/2024]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

(sanuuo))

3
- (£99) sa2104y2
1 8¢l 0€/0C a|dwis |e2180jopoyIs|N SOA xa|dwo)  T66T siovg dAReASIUIWPY 9,001 €661 vsn
g ejep 5102
=R (Lop) uonduosaid el 42(0202)
mwm 192 12/1T 9|dwis 919|dwodu| SOA x3|dwo) uedef 3uisuadsig 0808 G102 ueder le 39 alln4
5 Aio3siy
ﬁ@ (9°02) ejep [e21paw ,2(8002)
YA 4 89/8%  uondussald aj9|dwoou] SOA xajdwo) €00 sioag LL8 91 000¢ vsn [ 32214
pappe
s3nip eep 92(£002)
0T pue uonduasaid e
CYS VN xa|dwo) 939|dwodu] SOA xajdwo)  £00¢ si2ag aJed Aeuilid 069 TLT €00¢ AN SPIIM =d
2(ST0T)
(£ ¥6) ejep uonduasaid e
9cy 8€/9¢ uonduosald  ejep 339|dwodu] SOA xajdwo)  ZT0T sivdg SAResIUIWPY S/¥ 81 0T0¢-200¢ vsn Jjopineqg
(zT1) sad10Yd 2(7002)
A4 €9/8 sdwis  [eai3ojopoyisiN SOA x9|dwo) €00 siveg uisuadsig 0LE T9T 6661 vsn e 39 sinD
Aoysiy
|edipaw
pue ejep
(099 uopnduosaid £2(0202)
V've 0s/€€ a|duis 9j9|dwooy] SOA xajdwo)  4TOC S499g dAljessiUlLPY  €CT €8€ 81¢C GT0C-110¢C vsn [CRERCLS)
Alo3siy
pappe |esipaw
s3nip pue ejep
0T pue uopnduosaid 22(8002)
082 VN x3|dwo) 919|dwodu| SOA xa|dwo) €00z s493g 2Jed Alewld 196G 8T¢C 8002 N |e 12 Aaue)
8002 (24e2 Azewd
(5°£S) saoloyd 14V1S pue 3uisuadsip) 1z(P102)
Sov £8/08 xajdwo) |e2180j0poYIBIN SOA xajdwo) /ddO1S uonjeuiquiod T1€6 0T0¢C pueaJ| e 32 diyed
800¢
(Sve) Sa210Yd 1yv1s 0T0¢C
8'GE £8/0€ xa|dwo) |e2180]0POYISIN SOA xajdwo) /ddO1S Suisuadsig T08 €E€ £00¢ puejaJ| oz 1B 39 dlyeD
Aloysiy
|edipaw
pue eyep 800¢
(6¥T) uopnduosaid 1¥V1S
6T /8/82 a|dwis 919|dwodu| SOA x39)dwo) /ddO1S aJed Alewlid
m (%) (%) pasn SJUIU0d uonejydepe  uoneydepy SjUUO0d poyow aseqejep jo adA} 9z|s a|dwes palpnis polad Aiuno) (paysiiqnd
m 2dudjeAsld eLD Addy 10J uoseay leuiSO leuiSQ 1e3A)
m sioyiny
=}
g (penupuod) T 3714V1




13652125, 2024, 7, Downloaded from https://bpspubs.onlinelibrary.wiley.com/doi/10.1111/bcp.16092 by CHU Rouen, Wiley Online Library on [26/08/2024]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

2
&
z
9 (oot) ST0C £6(G102)
w_ €T 06/0S EN EN ON a|dwis SId3aH SAleASIUIWPY 16C09¢€1 1170¢ vsn |e 39 pun
m Ao3siy
|es1paw
pue eyep
(62) uonduosaid 2e(TTOZ)
LYT 89/0C a|dwis 919|dwoduy] SOA xa|dwo) €00 si99g adueinsu| 60S T8 £00¢ puejuig [B 39 o319
Aoysiy
|eaipaw
pue ejep
(59¢) uonduosaid 4£(6002)
T61 89/¢y xajdwo) 919|dwoduy] SOA xa|dwo) €00z s499g SARBASIUIWPY 66 199 94T #00¢-100C uemie] e3a e
+£(£002)
G91  (00T) ¥/¥ EN EN ON s|dwis sI0S Suisuadsig 8¢c ceL S00¢ Uspams 1€ 39 ||puyor
(242
Atewnd pue
(5°6€) ejep saoloYd dAljel)SIUIWIpPE) £c(002)
€91 EV/LT uonduasald [e2130jopoyIsiN SOA xa|dwod /66T sioag uopjeuiquiod LLL 000¢-6661 epeue) |e 35 piemoH
800C (uisuadsip pue
(¢vL) Sadloyd 14v1S SA1jelISIUIWIpPE) 2¢(GT02)
o9 £8/59 xa|dwo) [e2130]0pOYISIN SOA x9|dwo) /ddO1S uofieuiquiod €18 800¢ uspams |e 32 eupaH
Alo3siy
(s9¢) ejep |eslpaw 1£(€T02)
81 89/SY uondudsaid 919|dwodu| SOA x3)dwo) €002 s4999g aoueunsu| 9CY VS 002 Auewsan e 19 3109
Alo3siy
(£°8T) ejep |edtpaw
6'GC 28/ST uondudsaid 919|dwodu| SOA x39)dwo) €007 s499g
Aoysiy
(222) ejep |eaipaw
12 9€T/9€ uondudsaid 919|dwodu| SOA xa)dwo) GTOZ s199g
0el£102)
elep [CRE)
ANNNV ejep CO_FQ_._Umth ejep Sipaug
g TLS ¢8z/8L  uondudsald 33|dwiody| SOA  uondudsaild  NIA-(£)N3 SdoueInsu| GT9 1eY S10¢C elueny pue eun
52- sAL66T)
£38 (£'99) s92104 1
75 ST 0€/0C s|dwis [e2180]0pOYISIN SOA xo|dwo)  T66T sie3g SAleASIUIWPY 9.0 0T 7661 ueursyng
(%) (%) pasn SUEMITs) uonjeydepe  uoneydepy Sjusju0d poylaw aseqejep Jo adA| 9zis a|dwes paipnis pouad Anuno) (paysiiqnd
2JudjeAald eudI) Addy 10} uoseay leuiO leuiSLO Je3A)
sioyny

(PenuUpuUOD) T 374VL




13652125, 2024, 7, Downloaded from https://bpspubs.onlinelibrary.wiley.com/doi/10.1111/bcp.16092 by CHU Rouen, Wiley Online Library on [26/08/2024]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

1567

(sanunuo))

= pappe
g el=ILd
a3E £
g58 ‘(oot) ejep BLISJLD £+(8002)
ﬁ@ z9C €e/ee  uondudsald  EUS3LID MU ppy SOA a|dwis ueyz SANesIuIWPY ¥15 0S8 0002-666T vsn le 3 ysnd
(ooT) 900¢ 94(9002)
96T /Ty EN eN ON 3|duwis SId3aH SAeASIUIUPY 19€ 9601 000¢ vsn [e 39 ysnd
pappe
EIEMTb)
L
‘(oo1) eyep el 4(G002)
€¢ €€/6€  uondudsald  eldILID MaU ppy SOA a|dwis ueyz SAeASIUIWPY VeV G9C 1T 000¢ vsn le 39 ysnd
elep (41074
(6€2) uonduosaid BLISLD »(P102)
29 8ET/eE x3|dwo) 939|dwodu] SOA x3]dwo) JlUOAEBIe|N aoue.nsu| 8TV 62 0102 erjeos) e 33 dinodod
elep
(1'89) uonduosaid ,(0002)
0/¢ €v/S¢ s|dwis 919|dwodu] SOA xo|dwo) /661 sie3g Suisuadsig ce8 9 9661 vsn |€ 39 010331d
(ooT) eyep BLISLD 2(C102)
8vE 9€/9¢ EN EN ON uonduosald -d3DdON Suisuadsig 006 S 800¢ AemioN |e 32 810GAN
Aoisiy
(T10) ejep [eslpsw (9702)
018 8¢/L¢  uondudsaid 939|dwoduy] SOA xa|dwo)  ZTOT si93g dduednsu| 118 €¢S 110¢-600¢ 83103 |e 39 WeN
Aoysiy
(T'59) |ealpsw 0+(0002)
evT €1/8¢ xa|dwo) 919|dwodu] SOA xajdwo) /66T sivag Suisuadsig G8TT 9661 vsn [REREIN
Aoysiy
|eaipaw
pue ejep
(r'ee) uonduosaid +c(0T02)
8'G¢e 89/¢¢ s|dwis 919|dwodu] SOA xojdwo) €00z sie3g aJed Adewlid TvL 16 900¢ Aey |E 39 OlelN
Aojsiy
|edipaw
pue ejep
(6'£2) uonduosaid 2¢(9002)
08T 89/6T s|dwis 919|dwoduy] SOA xo|dwod  £00¢ sie3g 3uisuadsig Gey 618 T00C Aey |e 39 OlelN
. (%) (%) pasn SjULuU0d uoneydepe  uoneydepy SjUaU0d poylaw aseqejep jJo adA) 9z|s o|dwes palpn3s pouad Anuno) (paysiiqnd
m 2ousjensld eL) Addy 10} uoseay leuiSLO leuiSLo Je3A)
z sioyiny
S
5 (ponupuod) T 374VL




13652125, 2024, 7, Downloaded from https://bpspubs.onlinelibrary.wiley.com/doi/10.1111/bcp.16092 by CHU Rouen, Wiley Online Library on [26/08/2024]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

Aioysiy
|eaipaw
pue ejep
(965) elep uondiosaid s 25(2202)
L95  Y0T/79  uonduasaid aja|dwooy| SN xodwod  [3]lganIY 82t 10T L10T aouel e 39 Xnoy

LEGUILLON ET AL.

Ao3sIy
|edipaw
pue ejep
(€eT) uonduosaid 1c(0202)
£8y Sv/9 ajduiis a191dwodu| SIA x9|dwo)  §TOZ siesg aAneASIUIWPY S6T SOT T 9102-7102 epeued e 32 Xxnoy

Aioisiy L661
|eslpaw [ERE)
pue eyep poaIIN 0s(£002)
(z'8¢€) uondudsaid pue |19
(A4 89/9¢ 3|dwis 919|dwoduy SOA x9|dwo)  £00T si93g Suisuadsig €9€ ¢61 500¢ eljesny peaysnoy

Aioysiy

|e21paw

pue eyep

(1°89) uondussauid

8¢ €v/5¢ a|dwis 919|dwodu] SOA xo|dwo) /661 sie3g G8TT ‘AN

Kiogsiy
|ed1paw
pue eyep
(1°89) uondussaid
8y €¥/eC ajdwis 939|dwoou| SIA x3|dwo) L66T S199g SAljensIuIWpY 868 34

Aio3siy
|ed1paw
pue ejep
(1°85) uonduasaid %?oomv
1 £€v/S¢ a|duwis 933|dwodu] SOA xa|dwo) L66T S4999 SAljessIuIWpY 9Tt v T00¢-000C vsSn [e 39 49|31y

ejep
(6'€9) uonduosaid eyep
9yT £8/€9 9|dwig 919|dwodu| SOA uolydiosaid SNDSIYd 2oueInsu|

Aloasiy
|eslpaw
pue ejep
(9°02) eyep uonduosaid ,(7102)
v'é6 89/8%  uondudsaid 939|dwodu] SOA x9|dwo)  £00C si93g aduesnsu| 899 6v Z102-800¢ puelazIMS [CRERIEN]

PHARMACOLOGICAL:

E3
2
=1
=4
&

(%) (%) pasn SJU9U0D uoneldepe  uoneydepy SjuUsU0d poylaw aseqejep Jo adA| 9zis a|dwes palpnis pouad Anuno) (paysiiqnd
2JudjeAsld el Addy 10J uoseay leuisQ leuiso Je3A)
sioyny

(penupuod) T 3714VL




13652125, 2024, 7, Downloaded from https://bpspubs.onlinelibrary.wiley.com/doi/10.1111/bcp.16092 by CHU Rouen, Wiley Online Library on [26/08/2024]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

1569

PHARMACOLOGICAL.

BRITISH
SOCIETY

®

LEGUILLON ET AL.

"sliejje SUBIDIDA ‘WA ‘AJj1oe} Suisinu ‘4N ‘|qedljdde JoN ‘eN ‘uoijeziueSio adueusjulew Yeay ‘ONH ‘AlapIe [1ed4 ‘4 ‘Adojeinquie Y/ :SUOIeIARIGAY
'sisAJeue Ino Ul paJapisuod eLI9}LID JO Jaquinu

ay3 ui seiq [erpuajod Aue Juanaid 0} apew Sem 210D SIY] "BLI9ILID PappPE Sioyine uaym aSejuadtad ayj JaPISUOD 03 J0U UOISIIDP B dpew M (%) d|qeLieA  pasn eLIalD),, 9U} J04 "JX2)uod [eJIpawW pue s|ie3ap
uonduasaud ‘sl uonedipaw 3uijen|eAs sjo0o3 SujudaJds xa|dwoD) "uoljednp Jo 3sop se s|iejap uoljdudsaud SulBpISUOd |00} SulUDaJIS (ejep uoldiudSald “3SI| UoedIpaw e uo Ajuo 3uisndoy s|oo} uluaalds ajdwig

61y

00c

'8t

1'8€

8'8¢

(Ox44

1214

(%)
aoudjeAdld

(9°02)
89/8%

(¢€9)
89/¢y

(Ca7Za]
£v/Te

(T'T6)
SY/1y

(ooT)
£e/ee

(0'88)
£8/¢L

(£€8)
¢8¢/9¢€cC

(%) pasn
CISTS)

ejep
uondudsaid

x3|dwo)

x3|dwo)

x39|dwo)

a|duwis

a|dwis

a|dwis

SJUaU0D
Addy

elep
uonduasaid
919|dwodu|

elep
uonduasaid
9319|dwodu|

ejep
uondudsaid
9)19|dwodu|

Aloasiy

|eaipaw

pue eiep

uonduasaid
919|dwodu|

pasn
BLID}ID ueyz

eyep
uonduosaid
919|dwodu|

uonduasaid
ejep 939|dwodu|
uonjeydepe
10J uoseay

SOA

SOA

SIA

SOA

SIA

SOA

SOA
uoneydepy

x3)dwo)

x3|dwo)

xa|dwo)

xa)dwo)

a|dwis

eyep
uonduasaid

ejep
uonduasaid

SjUaU0d
leulSLO

€00¢ s199g

€00¢ s199g

L6671 s1999

GT0¢C s499g

pasn
elIa31d

ueyz inq

L66T si99g

SNOSIdd

WId-(£)N3

poyow
leulSLO

20uelnsu|

aJed Alewlid

ouelnsuj

3uisuadsig

doueInsy|

aouelnsuj

aseqejep Jo adA|

€8€ /81

8G¢C S¢C

Y1 909

L1S £LST

GEG 9T

000 000 9

9zis o|dwes

¢00¢-100¢-000¢

T00C-L661

910¢

100Z-000C

(0)4074

6102
palpnis potiad

5(9002)
e1e

VSN uewaxonz

£6(5002)
SpuepayIaN |e 32 1YyooH
ayl Jap uea

45(2202)
euyd [e32 ng

5(5002)

vsn |e 39 uowis
+5(€102)
e

Auew.sn uaqnyds
+<(T1202)
e
eAOYDIINIY

Auewsan ENIELN

Asunod (paysyqnd
1e3A)
sioyny

(penupuod) T 374VL



LEGUILLON ET AL

1570 BRITISH
BICP PHARMACOLOGICAL:
“-vl SOCIETY
(>

TABLE 2 Comparison of screening methods and their application.

Original screening

method n (%) Adaptation (%) Reason for adaptation n (% of adaptation) Apply contents n (%)
Complex 41 (70.7) 41 (100) Incomplete medical history 6(14.6) Simple 0 (0)
Prescription data 6 (100)
Complex 0 (0)
Incomplete prescription data 8(19.5) Simple 2 (25.0)
Prescription data 3(37.5)
Complex 3(35.5)
Incomplete medical history and 19 (46.4) Simple 12 (63.2)
Incomplete prescription data Prescription data 5(26.3)
Complex 2(10.5)
Methodological choice 8(19.5) Simple 3(37.5)
Prescription data 1(12.5)
Complex 4 (50.0)
Prescription data 8(13.8) 6(75.0) Incomplete prescription data 6 (100) Simple 5(62.5)
Prescription data 3(37.5)
Complex 0(0)
Simple 9 (15.5) 3(33.3) Incomplete prescription data 1(33.3) Simple 7(77.8)
Prescription data 0 (0)
Complex 0(0)
Add new criteria 2 (66.7) Simple 0 (0)
Prescription data 2(22.2)
Complex 0(0)
T TAB L.E 3  Concordance analysis of
screening methods.
<50% 50%-75% >75% Total
Number of criteria apply <25 10 3 2 15
25-50 8 14 8 30
>50 1 5 3 9
Total 19 22 13 54

% criteria apply: corresponds to the percentage of estimated criteria applied to the sample studied.

with underestimating PIM prevalence due to the limited use of spe-

cific detection tools.

4.1 | PIM prevalence

The wide range of PIM prevalence rates, spanning from 9.4% to
81.0%, underscores significant variability among the studied popula-
tions. This variability prompts questions about the alignment
between detection tools and the databases they draw from. Our
findings align with similar reviews by Shade et al,”® Hill-Taylor
et al,”” Tommelein et al® and Guaraldo et al,” reinforcing the reli-
ability of our results in the broader research context. This support-
ing evidence strengthens the credibility of our hypothesis and

emphasizes the need for further exploration in this field to

comprehensively understand inappropriate prescriptions among

older adults.

4.2 | Diversity in databases

Databases play a pivotal role in epidemiology, offering a distinctive
perspective into extensive health trends.”® Our exploration of the
diverse and intricate databases employed in this study has accentu-
ated the challenges tied to their reuse for identifying PIMs in older
patients—an observation previously substantiated in other stud-
ies.””®% We leveraged insurance, administrative, dispensing and pri-
mary care databases, reflecting the breadth of information sources
available. However, missing data within these databases or the neces-

sity of adapting detection tools often introduced complexities into the
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reuse process, particularly in complex and prescription data-screening
tools. This underscores the importance of considering database limita-
tions when using them for analysis.

Our review of various databases underscores the need for careful
selection and usage in PIM detection studies. We observed that while
“big data General Practionner (GP) networks” theoretically offer the
most comprehensive clinical data, other databases, such as insurance
and administrative ones, although valuable, often lack over-
the-counter (OTC) medication information and detailed prescribing
data (dose and duration). This highlights the criticality of assessing the
completeness and relevance of available data in these databases,
especially when implementing complex and prescription data-
screening tools.

43 | Method adaptations

Our review is the first to explore adaptations in evaluating inappro-
priate medications, reflecting the complexity of this evaluation, con-
sidering medical context and prescription conditions. While complex
methods suit clinical practice, adapting them for large-scale use with
extensive datasets is crucial. Eight studies (13.8%) used unadapted
screening methods, while the majority (50 out of 58) required
adjustments to align with database requirements or patients' medi-
cal context. The prevalence (86.2%) of adaptations toward explicit
detection methods highlights the challenges posed by complex rules
with multiple parameters. This underscores the need for adaptable
detection methods to accurately capture data variability and pre-
scription conditions, preventing underestimation of PIM prevalence.
The importance of adaptations to account for missing data or data-
base intricacies emphasizes the need for caution when reusing such
data. Complexed detection methods, while suitable for clinical use,
often require adjustments for large datasets. Overall, the prevalence
of necessary adaptations underscores the complexity of rules and
the necessity for more versatile approaches in assessing PIM
prevalence. The lack of adaptation details in eight studies raises
questions about result interpretation, affecting transparency and
reproducibility.

Our analysis further extends these observations by examining
the congruence between the screening method's origin and the
country of application. This examination revealed a notable align-
ment in most of the cases. However, the necessity to adapt the
Beers list in European contexts illustrates the crucial need for
region-specific approaches in PIM detection. The observed discrep-
ancy in some EU countries, due to the unavailability of certain
medications listed in the Beers criteria, emphasizes the dynamic
nature of medication availability and underscores the importance of
contextually tailored screening tools. These findings highlight the
need for adaptable and flexible methodologies that can accommo-
date variations in healthcare practices and medication availability
across different regions. Such adaptability is vital to ensure the rel-
evance and accuracy of PIM detection in various healthcare

settings.
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44 | Resource optimisation

Our review undertook an exhaustive evaluation to determine the opti-
mal synergy between database types and screening tool types to
heighten the detection of PIMs. Scrutinizing data from diverse studies,
we unveiled a nuanced interplay between these factors influencing
PIM detection efficacy. Studies demonstrating exceptional perfor-
mance often leveraged “insurance” type databases and original com-
plex type screening tools, even when adapted for prescription data
screening tools analysis. This convergence points to the efficacy of
databases rich in medical insights and screening tools attuned to inter-
dependencies among medications. Conversely, methods yielding less
satisfactory outcomes frequently employed original complex type
screening tools, implying that while these methods incorporate
diverse criteria, they may lack sensitivity in PIM detection. It is impor-
tant to acknowledge that method adaptations, irrespective of their
type, significantly contribute to reducing performance. Hence, aligning
database attributes, screening tool types and methodological adjust-
ments becomes paramount for optimal PIM detection outcomes.
These insights offer direction for future research, facilitating the
development of more precise and sensitive methods for screening

PIMs and enhancing the care of older patients.

4.5 | Detection tools adapted for clinical use

Taking into account the information presented in this study, it is
important to recognize that the development of PIM lists involves a
balance between clinical perspectives and epidemiological data.
Although these lists are primarily designed for clinical application,
the underlying decisions are significantly informed by epidemiologi-
cal insights. Clinical studies tend to report higher PIM prevalence
rates (36.7%, 95% Cl 33.4-40.0%) compared to database-driven
studies, underscoring the potential for tools to be under-assessed.®!
While these detection tools find utility in healthcare practice and
individual patient care, their adaptation to large cohorts presents
formidable challenges. Consequently, the lists generated are not
always seamlessly compatible with the diverse formats of healthcare

databases.

4.6 | Limitations

Our literature search was not exhaustive, focusing solely on Medline,
but we augmented it by incorporating references from two other
reviews. Medline's rigorous journal evaluation enhances our confi-
dence that any missed studies are unlikely to have superior methodol-
ogies for determining PIM prevalence.

Although this is not a systematic review due to the limitation of
analysing only one database, the conclusions drawn are of significant
interest to the discipline. The inclusion of additional articles is unlikely
to substantially alter our results, reinforcing the relevance and poten-

tial impact of our findings in the field.
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In addition, we relied on databases and detection methods from
the studies we included, potentially introducing biases. Variations in
sample characteristics, detection criteria and method adaptations pre-
sent challenges in study comparisons. Incorporating longitudinal data
and recent criteria could provide a more nuanced understanding of
evolving potentially inappropriate prescriptions over time.

A critical aspect highlighted by this study is the limitations of
databases regarding information on OTC medications, prescription
details and clinical data. This research has revealed that using PIM
screening tools in incomplete databases could lead to inaccurate eval-
uations. It is vital to recognize that when key information is missing,
the application of certain screening criteria becomes inappropriate.
This limitation underscores the need to develop adaptive screening
tools that consider the specificities of each database. In our future
research, we plan to explore strategies to enhance the adaptability
and accuracy of screening tools, considering the constraints and

availability of data in various healthcare settings.

4.7 | Perspective

Our study highlights a significant gap between the detection tools
used to assess potentially inappropriate prescriptions and the
complexity of healthcare databases. This mismatch presents a critical
challenge: how to improve the alignment between these two
elements to obtain more precise estimates within the context of
epidemiological studies. To address this task, several perspectives are
available to us. On one hand, it is conceivable to develop advanced
technologies, such as ontologies or complex algorithms, which could
better adapt to the diversity of medical data and prescribing practices.
On the other hand, a more specific approach could involve crafting
customized detection methods designed to precisely align with the
particular characteristics of a given study database. Ultimately, the
goal is to enhance the relevance and accuracy of epidemiological
analyses while ensuring that the tools used closely correspond to the
complex and varied nature of healthcare data. This offers promising
prospects for advancing research in this critical field.

5 | CONCLUSION

In summary, our findings underscore the necessity for more rigorous
methodologies, enhanced data integrity and greater transparency in
the algorithms used for assessing the prevalence of PIMs in the older
adult population. It is crucial to develop these aspects to gain a com-
plete understanding of PIM prevalence and its implications for health

outcomes.
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