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Key summary points

Aim To describe the strength of evidence of the references provided for the STOPP/START version 3 criteria.

Findings Of the 454 references, 322 are reviews (71%), but 164 are narrative ones (36%: STOPP 41%, START 26%) of which
138 are not based on RCTs. Of the 190 criteria, 107 (56%) are based on RCTs (STOPP 40%, START 84%). Ten of the 133
STOPP criteria are not supported by an appropriate reference.

Message Clinicians should be aware that a substantial proportion of the references are narrative reviews (Fig. 1), most of
which not presenting high-level evidence (RCTs).

At the criterion level (Table 2), most START criteria are supported by high-level evidence (RCTs), whereas fewer than half
of the STOPP criteria are underpinned by such evidence. The level of evidence supporting a criterion (Appendix 1) shoud
be considered by the clinicians when sharing decision-making with older adults.

Abstract

Background The strength of evidence underlying the STOPP/START version 3 (SS.v3) criteria has not been reported and
remains controversial, potentially limiting their clinical implementation. This study aimed at appraising the references pro-
vided for the SS.v3 criteria.

Methods All references cited for the 190 SS.v3 criteria were evaluated and discussed by a clinical pharmacist—geriatri-
cian pair and a geriatrician expert in literature appraisal who reached agreement. The main endpoint was the evidence level
classified by data study design (level I: randomised controlled trials; II: cohort studies; III: case—control; IV: case series; V:
expert opinion). References were classified as inappropriate if they showed mismatch, lacked supporting content, or were
clinically discordant with the criterion.

Results Of the 454 SS.v3 references, 322 are reviews (STOPP 70%, START 71%), either systematic (STOPP 29%, START
44%) or narrative (STOPP 41%, START 26%). Evidence is level I (STOPP 28%, START 64%), level I (STOPP 13%, START

< B. Boland
Benoit.Boland @uclouvain.be

Geriatric Medicine, Cliniques Universitaires Saint-Luc,
Brussels, Belgium

Groupe de Recherche en Gériatrie et Gérontologie, Institut de
Recherche Santé Et Société (IRSS), Université Catholique de
Louvain, Brussels, Belgium

Pharmacy Department, Centre Hospitalier Universitaire
UCL-Namur, Yvoir, Belgium

Geriatric Medicine, Centre Hospitalier Universitaire
UCL-Namur, Yvoir, Belgium

Clinical Pharmacy and Pharmacoepidemiology Research
Group, Louvain Drug Research Institute (LDRI),
UCLouvain, Brussels, Belgium

Pharmacy Department, Cliniques Universitaires Saint-Luc,
Brussels, Belgium

Published online: 26 December 2025 @ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s41999-025-01386-7&domain=pdf
http://orcid.org/0000-0002-5857-3085

European Geriatric Medicine

8%), levels III-IV-V (STOPP 45%, START 19%), or downgraded because of inappropriateness (STOPP 15%, START 8%).
At the level of the 190 criteria, the best evidence is level I (STOPP 43%, START 88%), level II (STOPP 13%, START 7%),
levels III-IV-V (STOPP 35%, START 4%), while 10 criteria (STOPP 8%, START 0%) lack appropriate supporting reference.
Conclusions Fewer than half of the STOPP criteria are supported by high-level evidence, unlike most START criteria. A
reassessment of many STOPP criteria and their references is warranted. Clinicians should be aware of these limitations when

involving in shared decision-making with older patients.

Keywords Older adults - Medications - Potential inappropriate prescribing - STOPP/START version 3 - Publication type -

Evidencelevel

Introduction

The third version of the STOPP/START criteria (SS.v3) for
potentially inappropriate prescribing in older people was
eagerly expected by many clinicians in Europe and world-
wide. Their publication in 2023 in European Geriatric Medi-
cine [1] was accompanied by positive commentaries from
colleagues from North America, Asia and Oceania, who also
pointed to some limitations, for example, the lack of a list
of the new additions, the difficulty to apply 190 criteria in
daily practice, and their non-generalizability to frail older
adults [2-4].

Importantly, criticisms were also formulated related to
the lack of information on the underlying literature data and
the evidence levels of the provided references [5, 6]. These
latter aspects are important to support the clinician’s under-
standing of the SS.v3 criteria strength and the shared deci-
sion making of (de)prescribing with the patients and their
relatives as it is based on the communication of the most
accurate benefit—harm estimation [7]. Despite the answers
provided [8, 9], these aspects remain insufficiently docu-
mented, which may hamper the proper implementation of
SS.v3 criteria in clinical practice.

This study is a critical appraisal of the references support-
ing the SS.v3 criteria, primarily in terms of evidence level
and relevance to older adults, to better inform the clinicians
involved in medication review for older adults.

Methods

This study is a comprehensive critical appraisal of the refer-
ences supporting the 133 STOPP and 57 START version 3
criteria. The 308 STOPP and 160 START references were
evaluated and discussed by a pair of clinician experts in
pharmacotherapy (a geriatrician and a clinical pharmacist
involved in geriatric care at two teaching hospitals from
UCLouvain and trained in evidence-based practice, each
pair appraising one-third of the references) and by the main
investigator (geriatrician with expertise in evaluation of the
medical literature), who reached agreement. Although the
original plan was for independent assessments followed
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by end-of-process discussions, pilot testing revealed the
process’s complexity. Consequently, iterative discussions
between reviewer pairs and the main investigator were held
throughout the appraisal.

An Excel file was used to collect the following pieces
of information for each reference: the criterion message
(A1 to M1 for STOPP.v3 and Al to L4 for START.v3),
the first author, Journal, publication year, the publication
type (guideline, systematic review, narrative review, origi-
nal article), a focus on older adults (patient’s mean/median
age > 65 years or report on a subgroup > 65 years) and the
number of PubMed-indexed citations (on May 31st, 2024).
Due to unavailability of these pieces of information, the 13
references from the British National Formulary (STOPP 13,
START 0) were removed, as well as 1 duplicated reference
(START B1 iv and v), leaving 454 references (STOPP 295,
START 159) for analysis. The retracted publication (START
H2 iii) was kept in the analysis.

The evidence level (main endpoint) of each reference
was determined according to the study design of the origi-
nal studies (randomised controlled trials, cohort studies,
case—control studies, cases series, register) underlying the
data related to the criterion message. For references that
were guidelines or reviews, we extracted information on
the study design of the original articles (cited within these
sources) that were relevant to the criterion. The evidence
level was reported as follows: Ia (systematic review of ran-
domised controlled trials + meta-analysis, or >3 concordant
randomised controlled trials), Ib (1-2 randomised controlled
trial(s)), Ila (systematic review of cohorts + meta-analysis,
or > 3 concordant cohorts), IIb (1-2 cohort(s)), IIla (system-
atic review of case—control studies), IIIb (1-2 case—control
studies), IV (case series, registers, surveys), V (expert opin-
ion, that is no evidence-based data found in the article). Ref-
erences were downgraded to an inappropriate status under
three circumstances: a major mismatch between the article
and its associated criterion (in terms of patient population,
medication, or clinical event); no relevant message found in
the reference to support the criterion; or a clinically discrep-
ant message between the reference and the criterion.

Analyses were conducted at both the reference level and
the criterion level. At the level of the 454 references, we
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Table 1 Appraisal of the
references provided for the

All references n=454 STOPP references n=295 START references n=159

STOPP/START.v3 criteria Publication type

Guidelines

Systematic reviews/MA
Narrative reviews
Original articles
Randomized trials (RCTs)
Observational studies
Older patients

Focus on > 65 years

Word in the title

PubMed citations, per year

Median
<2 citations/year
Publication year
Median [P,s; P;5]
Range
Evidence Level *
High (level I)
Intermediate (level II)
Low (levels ITII-IV-V)

I

v

A%

Inappropriate refer-
ence °

Mismatch in design
No such message
Discordant message

30 (7%) 14 (5%) 16 9%)

158 (35%) 87 (29%) 71 (44%)

164 (36%) 122 (41%) 42 (26%)

102 (23%) 72 (25%) 30 (19%)

37 (8%) 19 (6%) 18 (11%)

65 (14%) 53 (18%) 12 8%)

202 (44%) 136 (46%) 66 (42%)

110 (24%) 86 (29%) 24 (15%)
2.80.9; 8.3] 2.1[0.8;6.5] 4.41[1.5; 14.5]
184 (41%) 137 (46%) 46 (29%)

2009 [2005,2014]

2009 [2005,2013]

2011 [2006,2016]

1968-2023 1968-2023 1987-2022
185 (41%) 82 (28%) 103 (64%)
49 (11%) 37 (13%) 12 (8%)
163 (36%) 132 (45%) 31 (19%)
17 (4%) 17 (5%) 0 (0%)

44 (10%) 41 (14%) 3(2%)
102 (22%) 74 (25%) 28 (18%)
57 (13%) 44 (15%) 13 (8%)
23 (5%) 16 (3%) 7 (4%)

20 (4%) 16 (3%) 4 (3%)

14 (3%) 12 (4%) 2(1%)

Abbreviations MA: Meta-analysis. RCT: Randomised controlled trial. SR: Systematic review

* Evidence levels of the original data I: randomised controlled trial(s): Ia: SR+MA, or>3 RCTs; Ib: 1-2
RCTs II: Cohort(s): Ila SR+MA, or>3 concording cohorts; IIb: 1-2 cohort(s) III: Case—control studies
IV: Case series, registers, surveys V: Expert opinion, with no provided evidence-based data

° Inappropriateness: downgraded reference (due to major mismatch between the reference and its criterion,
no message found in the reference to support the criterion, or a clinically discrepant message between the

reference and its criterion)

reported the scientific evidence distinguishing a) the STOPP
and the START criteria, b) the publication types (guidelines,
systematic reviews/meta-analyses, narrative reviews, origi-
nal articles), and c) the new and the previously existing cri-
teria as identified in our recent publication [10]. At the level
of each of the 190 criteria, we identified the best reference
as the one with the highest evidence level (randomised con-
trolled trial > cohort > case—control > case series > no data).
When several references provided for the criterion had the
same highest level, the reference with the more citations per
year in PubMed was selected. For criteria lacking an appro-
priate reference, we conducted a literature search to test the
feasibility of identification a relevant article available at the
time of SS.v3 development (that is, up to 2022).

Continuous data were expressed as means =+ standard
deviation or medians [interquartile range]. Categorical data
were expressed as number of participants and percentages.
As this study is a qualitative assessment, we chose not to
report the p values of the observed differences.

Results

Analysis at the reference level

Table 1 presents the appraisal of the 454 references pro-
vided for the STOPP/START criteria. The most frequent

publication types are narrative reviews (36%) and system-
atic reviews (35%), followed by original studies (22%) and
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Fig. 1 Evidence levels of the

STOPP, 295 references
STOPP and START references

according to publication types.
Abbreviations: SR: Systematic 150
review. MA: Meta-analysis
Evidence levels of the original
data: I: Randomised controlled
trial(s), in green II: Cohort(s), 100
in dark blue IIT: Case—control,
in light blue IV: Cases (series,
registers, surveys), in pink

V: Expert opinion, with no 50
evidence-based data found in
the reference, in purple Inappro-
priate reference (see methods),

in orange 0 —
Guidelines SRIMA Narrative reviews Original articles
[ I n ol V BV B Inappropriate reference
START, 159 references
80
60
40
| _
. —
Guidelines SR/MA Narrative reviews Original articles
[ I | n |l IV B V B Inappropriate reference

guidelines (7%). A focus on older adults (> 65 years) is pre-
sent 202 references (44%). Comparing STOPP and START
references, we found that reviews are of similar frequency
(STOPP 70%, START 71%) but different design (system-
atic reviews: STOPP 29%, START 44%; narrative reviews:
STOPP 41%, START 26%). The proportion of references
with a <2 PubMed citations per year was also markedly dif-
ferent (STOPP 46%, START 29%).

Regarding evidence level (main endpoint) of the data, 185
references are randomised controlled trials (STOPP 28%,
START 64%), 49 are cohorts (STOPP 13%, START 8%), and
163 are case—control, case series or expert opinion (STOPP
45%, START 19%). The 57 remaining references (13%) were
considered as inappropriate (STOPP 15%, START 8%), due
to a major mismatch between the reference and its criterion,
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no message found in the reference to support the criterion,
or a clinically discrepant message between the reference and
its criterion (Table 1, bottom).

We further analysed the evidence level according to the
publication type. High evidence (level I) was found in 19
guidelines (63%), 109 systematic reviews/meta-analyses
(69%), 26 narrative reviews (16%) and 31 original RCTs
(84%). Low evidence (levels III-IV-V) was detected in 5
guidelines (17%), 10 systematic reviews/meta-analyses
(6%), 104 narrative reviews (63%), 1 original RCT (3%)
and 43 original observational studies (66%). Inappropriate-
ness (n=57) concerned 6 guidelines (20%), 19 systematic
reviews/meta-analyses (12%), 21 narrative reviews (13%),
4 original RCTs (11%) and 7 original observational studies
(11%). Figure 1 illustrates the evidence level distribution
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Table 2 Best evidence level * and its focus on older adults * of the 190 STOPP/START v 3 criteria (The criteria are listed in the Appendix 1 of
the publication: STOPP/START criteria for potentially inappropriate prescribing in older people: version 3 | European Geriatric Medicine

Ta Ib IMa IIb 1 v \' Inapp®
The 133 STOPP.v3 criteria
Section n=46 n=11 n=7 n=10 n=3 n=21 n=23 n=10
A. Indication - - - - - 3 - -
B. Cardiovascular 3,5,6,16, 17,19,21 11,12, 13,14 15,18 9 - 3,10,20 2,4,7.8 1
C. Coagulation 3,711, 15,16 - 12 24,13 10,14 - 5,6 1,8,9
D. Central nervous  1,2,3,5,8,9,10,11, 12, 1520 - 7 6 13 417,18, 19,2324  14,16,21,22,25 -
E. Renal - 1 - - - 2,3,8,10 4,5,6,7 9
F. Gastrointestinal 2,3,7 4,8 - - 1 5,6 - -
G. Respiratory 1,2 - - - - 3,4 - -
H. Musculoskeletal — 1,2,3,4,6,9 - - 8 - 7 - 5
1. Urogenital 4,8 5 - - - 1 3 2,6,7
J. Endorcrine 1,2,4,7,8 6,9,10 5 3 -
K. Falls risk drugs 2,4,7,9 - 1,8 56,10 - - 3,11,12 -
L. Analgesic drugs 5 - - - 6 1.4 3
M. Anti-cholinergic - - - - - - 1 -
Ia Ib IIa II'b I v v Inapp®
The 57 START.v3 criteria
Section n=42 n=28 n=1 n=3 n=0 n=1 n=1 n=0
A. Indicated
B. Cardiovascular 2,345, 6,8,10 1,79, 11
C. Coagulation 1,2
D. Central nervous 2,3,4,5,6,7 1
E. Renal 2,4 1
F. Gastrointestinal 2,3,5,6,7 1,4
G. Respiratory 1,2,3
H.Musculo-skeletal  1,2,3,4,5, 6,8,9 7
I. Urogenital 1,2,3.4,5
J. Endorcrine 1
K. Analgesics 1 3 2
L. Vaccines 34 1 2

* Evidence levels of the original data(SR: Systematic review; M-A: Meta-analysis) I: RCT(s): Ia: SR+MA, or>3 concordant RCTs; I b: 1-2
RCT(s) II: cohort(s): ITa SR +MA, or>3 concordant cohorts; IIb: 1-2 cohort(s) III: case—control studies; I'V: cases (series, registers, and sur-
veys) V: expert opinion, with no evidence-based data found in the reference Inapp: inappropriateness (see methods)

* Focus on adults > 65 years (reference in bold characters)

according to the publication type of the STOPP and the
START references. Supplementary Table 1 shows the num-
bers of this distribution.

Of the 454 references, 174 are provided for the 78 new
criteria and the other 280 ones for the pre-existing 112
criteria. For new and pre-existing criteria, evidence was,
respectively, level I (44% and 34%), level 11 (19% and 5%),
level III-IV-V (23% and 42%), while inappropriateness
concerned 11 and 21 references (14% and 19%). Both in the
new and pre-existing criteria, respectively, the inappropri-
ate references related more to STOPP (18 and 23%) than to
START (5 and 13%).

The Appendix 1 provides detailed information for each
of the 454 references, namely, its publication type, focus on
older adults, number of PubMed-indexed citations (overall
and per year), and evidence level. The best reference for
each of the 190 criteria appears in bold characters. The 57
references (13%) considered as inappropriate appear in italic
characters, and the reason for inappropriateness is provided.

Analysis at the criterion level
Table 2 shows the best reference of each of the 190 STOPP/

START version 3 criteria. The best reference is level I (ran-
domised controlled trials) in 107 criteria (56%: STOPP 43%,

@ Springer
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Table 3 Ten STOPP criteria with no appropriate reference

Medication, condition

References

Reason for inappropriateness

Digoxin in HFpEF (B1)
Aspirin> 100 mg/day, long term (C1)

ACO > 6 months for first DVT without con-
tinuing RF (C8)

ACO > 12 months for first PE without continu-
ing RF (C9)

Biphosphonate if eGFR <30 ml/min/m? (E9)

Corticosteroid (systemic) for osteoarthritis
(H5)

Antimuscarinic drugs with narrow-angle
glaucoma (12)

Mirabegron in labile or severe hypertension
16)

Duloxetine for urge incontinence (17)

Long-acting opioid without short-acting opioid
for break-through pain (L3) [Should be in
START]

(i) Circulation 2009; 119: 1977-2016

(i) Am J Ger Pharm 2009; 7(5): 233-49
(i) Am J Med 2006; 119(3):198-202

(ii) Curr Med Res Opin 2006; 22:1239-48
(i) Circulation 2001; 103(20): 2453-60
(ii) Chest 2012; 141(2 Suppl): e419S-94S
(i) Chest 2012; 141(2 Suppl): €419S5-94S

(i) J Bone Miner Res. 2013; 28: 2049-59
(ii) British Nat. Formulary, 2021; 81: 768

(i) British Nat. Formulary 2021; 81: 1140
(ii) Arthritis Rheum 2000; 43: 1905-15

(i) Arch Ophthalmol. 1970; 84:719-723
(ii) British Nat. Form. 2021; 81: 1223-24

(i) Ther Adv Urol. 2012; 4: 315-24
(ii) Int J Clin Pract. 2013; 67: 619-32

(1) BJOG. 2004; 111: 249-57

(ii) Am J Obstet Gyn. 2002; 187: 40-8
(i) Drug Saf 1993; 8: 99-127

(ii) Drugs Aging 2007; 24:815-28

(iii) Exp Opin Drug Saf 2005; 4:157-69
(iv) Am J Med 2004; 117 S 5A:63S-71S

No message on digoxin
No data on HFpEF

Discordance: 160 mg/day
Discordance: 75-325 mg/day
Discordance: 3 months
Discordance: 3 months

Discordance: 3 months

Discordance: no effect on renal function (Not
evaluable)

(Not evaluable)

No message on corticosteroid

Mismatch: open angle glaucoma (Not evalu-
able)

Discordance: similar SE incidence

Discordance: efficacy and safety

Discordance: potential treatment

Mismatch: stress, not urge

Mismatch for all four references : NSAIDs,
not opioids

Abbreviations ACO: Anticoagulant. DVT: Deep venous thrombosis. eGFR: Estimated glomerular filtration rate. HFpEF: Heart failure with pre-
served ejection fraction. NSAIDs: Non-steroid anti-inflammatory drugs. PE: Pulmonary embolism. PPI: Proton pomp inhibitor. RF: Risk factor.

SE: Side effects

START 88%), level 11 (cohorts) in 21 criteria (11%: STOPP
13%, START 7%) and levels III-IV-V (case—control, case
series or expert opinion) in 49 criteria (26%: STOPP 35%,
START 4%) criteria. In the remaining 10 criteria (5%:
STOPP 8%, START none), no reference was considered as
appropriate.

Table 3 presents these latter 10 STOPP criteria and pro-
vides the reason for inappropriateness of their references,
i.e., no message found in the reference to support the cri-
terion, or a clinically discordant message between the ref-
erence and its criterion, or a major mismatch between the
reference and its criterion. Appendix 2 provides a proposal
for a valid reference for each of these STOPP criteria.

Discussion

To our knowledge, this is the first study reporting on the sci-
entific evidence provided for the criteria of STOPP/START,
an important issue regarding medication management in
older adults. Surprisingly, one-third of all SS.v3 references
(36%) were rated as low evidence level, with a notably
higher proportion for STOPP criteria compared to START
criteria (45% vs. 19%). This difference was not unexpected.
Most medication studies primarily focus on evaluating
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efficacy—addressing whether a medication should be initi-
ated—whereas evidence on safety and deprescribing is com-
paratively sparse. More robust evidence is needed to support
decisions related to discontinuing medications. Generating
such evidence through randomized controlled trials is chal-
lenging in older and frail populations. However, cohort stud-
ies controlling for confounders can offer valuable insights
into medication efficacy and safety in these groups.

Most of the low-level ratings originated from narrative
reviews used by the SS.v3 authors to support the criteria.
We believe that the inclusion of narrative reviews with low
evidence level in such consensus-based work is question-
able. We suggest that such information should be given to
the experts involved in the consensus process and to the
clinicians applying the STOPP/START criteria in their prac-
tice. Consensus-based evidence with no data provided was
classified as level V, the lowest category in our framework,
consistent with international grading systems that do not
consider narrative review data as valid evidence. For this
reason, we sought to identify and appraise the data pro-
vided by the original studies cited within these reviews—an
approach that could be considered for future revisions of the
STOPP/START criteria.
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Another important finding is the absence of appropriate
provided reference for 10 STOPP criteria. These 10 criteria
(Table 3) relate to common medications, such as antiplatelet
drugs, anticoagulant, corticosteroids, bisphosphonates and opi-
ates, which are used for prevalent medical conditions, such as
cardiovascular prevention, venous thrombo-embolic disease,
arthritis, osteoporosis and pain. We searched a valid reference
for each of the 10 STOPP criteria. The Appendix 2 lists a pro-
posal for such a reference for each of these criteria [11-19].

This study has several strengths. This is, to the best of
our knowledge, the first detailed analysis and appraisal
of the references that were used for developing and sup-
porting the STOPP/START criteria. Second, our thor-
ough assessment of the 454 references provided in SS.v3
addressed the study design of the underlying data, the
focus on adults aged 65 years or more, and the alignment
between each reference and its corresponding criterion.
Third, the analysis was performed both at level of the 454
references and the level of the 190 criteria. Finally, for
the ten STOPP criteria with no appropriate reference, we
searched the medical literature for available evidence and
we provided a valid reference for nine of these ten criteria.

We recognize some limitations. First, our assessment
of the references did not follow an international stand-
ard, such as GRADE (Grading of Recommendations
Assessment, Development and Evaluation), nor did we
apply formal risk-of-bias tools, such as RoB 2 (for rand-
omized trials), ROBINS-I (for non-randomized studies), or
AMSTAR-2 (for systematic reviews). While these methods
would have allowed a more rigorous appraisal, they were
beyond the scope and resources available for 454 refer-
ences. Consequently, our finding that 46 STOPP criteria
(35%) and 42 START criteria (74%) are supported by level
Ia evidence (systematic reviews or >3 concordant RCTs)
may be overestimated due to the presence of low-quality
systematic reviews. Such bias is also likely among the 19
criteria supported by a single RCT (level Ib). Nonethe-
less, our approach effectively highlights key evidence
gaps and directions for future refinement and application
of the STOPP/START criteria. Second, we were not able
to conduct independent assessments, as planned, between
the pair of clinician experts in pharmacotherapy and the
main investigator. Indeed, during this appraisal process,
a majority of the references kept leading to discussions
between the pair and the main investigator mainly regard-
ing 1) the evidence level (based on the study design of the
original studies underlying the data related to the criterion
message): these data were often difficult to identify, par-
ticularly in the many narrative reviews (n=164); 2) the
identification in these narrative reviews of data (provided
or cited; evidence levels I-I'V) or their absence (evidence
level V, n=_89, supplementary table); and 3) an agreement
on the inappropriateness of a reference (n=57). Third, this

study involved investigators from one university. However,
all are physicians and pharmacists with expertise in phar-
macotherapy and a long experience in the use of STOPP/
START criteria, including the OPERAM trial [20-25].
Fourth, a few references could not be accessed, and their
appraisal was done based on their abstract, preventing us
to be confident that the criterion message is not mentioned
somewhere in the full text. As the difference between evi-
dence levels IV (cases) and V (no data provided) is some-
times difficult to draw and clinically not important, we
gathered levels IV and V along with level III into the low
evidence class.

There is both a need and an opportunity to strengthen
scientific basis of many criteria of the STOPP version 3.
Particular attention should also be given to STOPP criteria
that currently lack a suitable reference. We suggest that any
inappropriate reference be removed in the next version of
STOPP/START, for the sake of validity and homogeneity.
When high-level evidence supports a criterion, these sources
should be clearly identified and a strong recommendation
might be given. Such improvements would increase the
uptake in clinical practice of STOPP criteria and thereby
help decrease the use of potentially inappropriate medica-
tions in older adults.

In conclusion, one-third of the references underlying the
criteria are narrative reviews, with the large majority not
based on high-level evidence (RCTs). At the criterion level,
high evidence level is provided for most START criteria
but less than half of the STOPP criteria. Awareness of the
criteria with low levels of evidence is important for clini-
cians involved in shared decision-making with older adults.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s41999-025-01386-7.

Data availability Our data are available to other colleagues, including
the Excel table on the 454 STOPP/START references.
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