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Abstract
Objective  Explicit screening tools and implicit evaluation methods have been developed to assist healthcare professionals in 
the management of pharmacotherapy in older adults. As prescribing habits and locally available medications vary consider-
ably between countries, guides tailored to the needs of specific regions may be required. We aimed to report the results of 
the international Delphi validation study for the Turkish Inappropriate Medication use in the Elderly (TIME) criteria set, 
which aims to detect inappropriate prescribing in older adults in Eastern Europe.
Methods  The study was conducted between June 2019 and March 2020. Delphi rounds were conducted by the TIME 
international working group, which included 11 internationally recognized experts in geriatric pharmacotherapy as Delphi 
panelists. They were asked to indicate to what extent they agreed or disagreed with each TIME criterion, taking into account 
both the available evidence and their own experience. We used a five-point Likert scale from 1 (strongly agree) to 5 (strongly 
disagree) and an online software program (SurveyMonkey®) to grade the level of agreement. Criteria with a median value 
of 1 or 2 and a 75th centile value of 1 or 2 were accepted, and criteria with a median value > 2 were rejected. Those with a 
median value of 1 or 2 but a 75th centile value > 2 were retained, to be assessed in the following round. The initial list of 
Delphi criteria comprised 153 TIME items.
Results  After three Delphi rounds, 134 criteria were accepted and seven criteria were rejected, while 12 criteria did not 
achieve consensus, and so were not included in the final validated set of TIME criteria.
Conclusion  We developed the internationally validated TIME criteria set based on a Delphi process involving international 
experts. The validation study suggests that the TIME criteria set can be applied in both central and Eastern European set-
tings. Further studies are needed to assess the utility and benefit of the TIME criteria in reducing inappropriate drug use and 
improving clinical outcomes.
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Key Points 

We report here on an international Delphi validation 
study of the Turkish Inappropriate Medication use in the 
Elderly (TIME) criteria, carried out with 11 international 
panelists with particular expertise in the rationalization 
of drug use in older adults.

The internationally validated version of the TIME cri-
teria includes 134 criteria (101 TIME-to-STOP and 33 
TIME-to-START criteria).

This first version of the internationally validated TIME 
criteria will be used in clinical trials to validate their 
effectiveness in improving prescribing in older adults.

http://orcid.org/0000-0001-6039-5866
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1  Introduction

Older adults are the largest population group of medica-
tion users due to the increased incidence of chronic diseases 
with aging and the concurrent development of geriatric syn-
dromes. These factors increase the risk of polypharmacy and 
potentially inappropriate prescribing, both of which are well-
known risk factors for adverse drug reactions (ADRs) [1, 2]. 
ADRs in older adults are a significant cause of morbidity, 
disability, and mortality, and constitute a serious and ever-
increasing public health problem [1]. Accordingly, the opti-
mization of pharmacotherapy is essential in the management 
of older patients as a means of counteracting the adverse 
medical, economic, and social consequences of inappro-
priate medication use. Explicit (criteria-based) screening 
tools and implicit (judgment-based) evaluation methods 
have been developed to assist healthcare professionals in 
the management of pharmacotherapy in older adults. The 
explicit tools are drug and/or disease oriented, and can be 
used with little or no clinical judgment. They usually express 
determinants of inappropriate medication use for several 
drugs and/or diseases or drugs to avoid. Implicit evaluation 
tools, on the other hand, are judgment based and patient 
specific and include the patient’s complete medication regi-
men. They combine research data with clinical evaluations, 
and consider the preferences of the patients/caregivers when 
assessing the quality of prescriptions [3]. More than 70 tools 
from many different countries are described in literature for 
the assessment of inappropriate prescribing [4–9], among 
which, the most commonly used are the Beers criteria and 
the Screening Tool of Older Persons’ potentially inappropri-
ate Prescriptions/Screening Tool to Alert to Right Treatment 
(STOPP/START) criteria [10, 11].

Prescribing habits and locally available medications 
vary considerably between countries, and the evidence on 
appropriate prescribing in older persons continues to evolve. 
Within this context, we produced a guide tailored to the spe-
cific needs of the Eastern Europe region and developed an 
explicit screening tool—the Turkish Inappropriate Medica-
tion use in the Elderly (TIME) criteria set (TIME‑to‑STOP/
TIME‑to‑START)—under the leadership of the Rational 
Drug Use Working Group of the Turkish Academic Geri-
atrics Society [12].

A variety of explicit tools exist in this complex field, and 
it is not possible to identify a single ideal tool. Analogous to 
other tools developed explicitly for use in different European 
countries that take into account the medications available 
in the respective national markets, the TIME criteria have 
been developed primarily for use in Turkey and the Eastern 
European region, with nationally recognized academicians 
involved in its development. However, as the TIME criteria 
readily incorporate the aspects of well-accepted central Euro-
pean tools, and are updated based on a thorough literature 

review, we suggest that the TIME criteria be regarded as an 
expanded set for broader international use rather than being 
restricted to Eastern Europe. Hence, the final (fourth) phase 
in the development of the TIME explicit screening tool was 
planned as a Delphi validation study, with the aim being to 
validate the tool internationally. In this article, we aim to pre-
sent the process and results of this Delphi validation phase.

2 � Methods

2.1 � Design

The flow of the TIME study was as follows: We applied 
the STOPP/START tool methodology and classified the 
inappropriate prescribing criteria in a similar way to the 
STOP and START criteria [12]. The study was conducted 
by the TIME study group—comprising a national expert 
group of 49 academics and a national working group of 23 
academics. The academics were from a wide range of spe-
cialties involved in the frequent care of older adults, with 
17 members from geriatric medicine; four members from 
psychiatry; three members each from neurology, cardiology, 
gastroenterology, general internal medicine, and pharmacol-
ogy; two members each from endocrinology, nephrology, 
physical therapy and rehabilitation, urology; and one mem-
ber each from pulmonology, infectious diseases, gynecol-
ogy, ophthalmology, and clinical pharmacology. Details of 
the study have been described elsewhere [12], but briefly, 
the study was performed in three phases. In the first phase, 
an initial draft of 133 criteria was created combining the 
STOPP/START v2 [13] and the CRIME criteria [14]. The 
expert group reviewed the first draft and provided feedback 
comments, including suggested revisions or removals of the 
criteria, and/or the addition of new criteria. Thereby, a sec-
ond draft was formed that took into account the feedback of 
the expert group. In the second phase, the working group 
reviewed the second draft and made a thorough literature 
search on each criterion. Two geriatrician members and the 
criterion-related specialty-specific working group members 
worked face-to-face evaluating the second draft in view of 
the references. This approach was applied to ensure and pre-
serve the geriatric medicine perspective on each criterion. 
The group made revisions, removals, and formed additional 
criteria if sound evidence was found that was in line with 
the expert group’s comments. Consequently, the third draft 
was developed at the end of the second phase. In the third 
phase, all working group members evaluated and approved 
the full criteria set. At the end of this stage, 55 criteria were 
added, 17 criteria were removed, and 60 criteria were modi-
fied from the first draft. Accordingly, the final set of TIME 
criteria was composed of a total of 153 criteria (112 TIME-
to-STOP and 41 TIME-to-START criteria) [12].
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Following the third phase of the TIME criteria study, 
which was completed in March 2019 [12], the interna-
tional Delphi phase was launched in June 2019. Delphi is 
a method of eliciting and refining group judgments [15], 
and is designed to facilitate structured group communica-
tions with a view to reaching consensus in expert opinions 
in the face of complex problems, expensive endeavors, and 
uncertain outcomes. For these reasons, it is applicable to the 
development of guidance on prescribing in the elderly, many 
of whom have medical complexity and multiple medications. 
Furthermore, the Delphi method has been already found use-
ful in several of the previous studies designed to develop 
inappropriate medication use criteria sets such as STOPP/
START, Beers criteria, GheOP3S tool and Euro-FORTA [10, 
13, 16, 17]. It is conducted in consecutive rounds until a high 
level of consensus is reached among experts. The structure 
of the TIME-to-STOP/TIME-to-START tool was designed 
in the same way as the STOPP/START criteria [12, 13], and 
so we opted for the Delphi method applied in the STOPP/
START study [13].

The panelists of this Delphi study were 11 internation-
ally recognized experts who are specialized in geriatric 
pharmacotherapy and who have experience in the devel-
opment of explicit tools—nine were academic geriatri-
cians, one was a clinical pharmacologist and one was a 
community pharmacist academician. Of the academician 
geriatricians, one also had expertise in palliative medi-
cine and clinical pharmacology. To ensure broad repre-
sentation, experts were selected from different regions, 
with ten of the panelists being from seven countries in 
Europe (Belgium, Czech Republic, Germany, Italy, Spain, 
United Kingdom, The Netherlands) and one from Israel. 
All panelists were members of the International Group 
for Reducing Inappropriate Medication Use and Polyp-
harmacy (IGRIMUP).

2.2 � Delphi Rounds

We made use of SurveyMonkey® software, as an estab-
lished computerized tool aiding the reaching of consensus 
on a particular issue, for the online Delphi rounds. The 
nationally approved TIME-to-STOP and TIME-to-START 
tool provides explanations to some criteria to aid clinicians 
in clinical practice. These explanations were omitted in the 
present Delphi study, due in part to the technical difficul-
ties of integrating them into the online set and in part to 
simplify the process for the online panelists.

First, the full textual references for each criterion were 
sent in a Dropbox™ file to the panelists for their considera-
tion. The first Delphi round was then commenced by sending 
the nationally validated version of the TIME criteria set (153 
criteria). In the Delphi rounds, each panelist was asked to 

indicate to what extent they agreed or disagreed with each 
TIME-to-STOP and TIME-to-START criterion, considering 
both the available evidence and their own experience. We 
used a Likert scale to assess the level of agreement with each 
criterion, scored as follows: 1 = strongly agree; 2 = agree; 3 
= neither agree nor disagree; 4 = disagree; 5 = strongly dis-
agree. The panelists were given the opportunity to comment 
on each criterion and to add suggestions to the statements. 
The median and interquartile range values for each criterion 
were calculated in each iteration of the Delphi round, and 
criteria with median values of 1 or 2 and a 75th centile value 
of 1 or 2 were accepted, and were included in the final inter-
nationally validated criteria set. Criteria with a median value 
of > 2 were rejected and removed from the criteria set; while 
criteria with a median value of 1 or 2 but with a 75th centile 
value of > 2 were retained, to be assessed in the following 
round. Hence, neither rejected nor accepted criteria com-
posed the content of the next Delphi round for re-evaluation 
by the panelists, with the scores, the 75th centile values, and 
the comments of the panelists related to those criteria being 
included in this round. Subsequently, we proceeded to the 
next Delphi round, once again inviting the panelists to score 
for agreement and comment on each criterion. The panelists 
re-scored the criteria on the Likert scale in the next Delphi 
rounds, considering the former scores and the accompanying 
comments related to the retained criteria. The above detailed 
approach was applied to reject, accept, or retain the criteria 
for the next Delphi rounds. In line with this outlined concept, 
we planned to continue the Delphi rounds until consensus 
was reached on the rejection or acceptance of each criterion. 
We completed the international Delphi study in March 2020.

3 � Results

The development process and the timeline of the TIME 
International Delphi validation study are presented in 
Fig. 1. All 11 panelists provided responses in all Delphi 
rounds. In total, three Delphi rounds were performed. The 
first round took place between June 26, 2019 and August 
12, 2019. As a result of the first Delphi round, 93 criteria 
were accepted out of 153 criteria in the nationally validated 
TIME criteria set; three criteria were rejected. One crite-
rion was modified to improve comprehensibility (Box 1). 
The remaining 57 criteria (39 TIME-to-STOP criteria 
and 18 TIME-to-START) that were neither rejected nor 
accepted were carried forward to the second Delphi round 
(Fig. 1), which took place between November 14, 2019 
and January 6, 2020. In the second round, 34 criteria were 
accepted and four criteria were rejected. The remaining 
19 criteria (nine TIME-to-STOP criteria and ten TIME-
to-START) that were neither rejected nor accepted formed 
the basis for the third Delphi round. The third round took 
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place between February 19, 2020 and March 30, 2020. In 
the third round, seven criteria were accepted, while none 
of the criteria were rejected. Hence, there were 12 criteria 
remaining, which were neither rejected nor accepted.

As a result, at the end of Delphi Round 3, 134 criteria 
were accepted and seven criteria were rejected (Box 2), and 
consensus could not be reached for 12 criteria (Box 3). The 
median value of the 12 criteria that were neither rejected nor 
accepted was 2, indicating an “agree” response, and their 
75th centile value was 3, indicating a “neither agree nor 
disagree” response. The panelists that responded “neither 
agree nor disagree” commented that they had no clinical 
experience in these criteria, and so we concluded that the 
responses to these criteria would not change in subsequent 
rounds. As every round took about 2 months, we decided 
to stop the rounds at this stage with the consensus of the 
international panelist group. Thereby we aimed to keep the 
criteria set as up to date as possible.

The final list derived from the Delphi study presented 
here is given in Online Resource 1 and Online Resource 
2, and the final list with a full list of references is given in 
Online Resource 3 and Online Resource 4 (see the electronic 
supplementary material).

Fig. 1   The development process 
of the internationally validated 
TIME criteria set. TIME Turk-
ish Inappropriate Medication 
use in the Elderly

TIME-to-STOP and TIME-to-START criteria (153 criteria)

TIME International Delphi validated version

93 criteria

Draft 1 +

34 criteria

+

Draft 2

7 criteria

Total 134 criteria 

(101 TIME to STOP and 33 TIME to START)

Delphi Round 3
[February 19, 2020 to 
March 30, 2020]
-7 criteria were 
accepted
-None were rejected
-12 criteria did not 
achieve consensus

Delphi Round 1 [June 26, 
2019-August 12, 2019]
-93 criteria were 
accepted
-3 criteria were rejected
-57 criteria were retained 
(Dra� 1)

Delphi Round 2 [November 
14, 2019- January 6, 2020]
-34 criteria were accepted
-4 criteria were rejected
-19 criteria were retained
(Dra� 2)

Box 1   Modified criteria (n = 1)

TIME Turkish Inappropriate Medication use in the Elderly

TIME to STOP criteria
 Previous A12 criteria:
  Drug use for the treatment of orthostatic hypotension without the 

exclusion of secondary factors and use of non-pharmacological 
approaches

 Revised A12 criteria:
  Drug use before exclusion of secondary factors and using non-

pharmacological approaches in the treatment of orthostatic 
hypotension
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4 � Discussion

In this study, the fourth phase in the development of 
the TIME explicit medication screening tool was com-
pleted. An internationally validated TIME criteria set was 
obtained through a Delphi validation study involving 11 
recognized experts who took part in the study from start 
to finish. The validated TIME list comprised 134 criteria 
(101 TIME-to-STOP and 33 TIME-to-START criteria).

In recent years, problems related to inappropriate pre-
scribing in older adults have increased in prevalence as a 
public health issue. While helpful guides to appropriate 
prescribing have recently been developed for several spe-
cific diseases and medications, higher levels of evidence, 

such as controlled trial data, is still missing for the use 
of many medications in older adults. Recognizing this 
shortfall, researchers have applied consensus techniques 
to develop a strong evidence base in areas where high lev-
els of evidence are lacking. Combining expert opinions 
with evidence from literature can be considered a good 
approach to create a valid, useful tool [4]. Every coun-
try operates according to its own standards and approved 
medications, which makes the country-specific adaption 
of explicit criteria necessary [4]. This has led to differ-
ent tools for the assessment of inappropriate prescribing 
being developed and published. Some of these tools sug-
gest that they can also address the needs of other regions 
due to their integration of the most recent evidence and 

Box 2   Rejected criteria (n = 7)

GIS gastrointestinal system, NSAID non-steroidal anti-inflammatory drug, OAC oral anticoagulant, SNRI serotonin-norepinephrine reuptake 
inhibitor, TIA transient ischemic attack, TIME Turkish Inappropriate Medication use in the Elderly,

TIME to STOP criteria
 A27. Aspirin or clopidogrel monotherapy in patients with chronic atrial fibrillation who have contraindication for OAC (vitamin K antagonists, 

direct thrombin inhibitors, or factor Xa inhibitors) use (aspirin or clopidogrel monotherapy is not recommended for the prevention of stroke 
in patients with atrial fibrillation, harmful)

 A31. Prasugrel in patients aged 75 years or older or had TIA/stroke
 B4. SNRI in patients with uncontrolled hypertension
 C3. Initiation of chronic aspirin or NSAIDs use without Helicobacter pylori testing in patients with a history of peptic ulcer (complicated or 

uncomplicated, gastric or duodenal)
 G2. Metformin in malnourished/frail patients (due to GIS side effects and the effect on loss of appetite)

TIME to START criteria
 B4. Memantine for moderate-severe Alzheimer’s disease
 B3. Acetylcholinesterase inhibitors for mild-moderate Alzheimer’s disease

Box 3   Criteria that did not achieve consensus and therefore rejected (n = 12)

IPSS International Prostate Symptom Score, LUTS lower urinary tract symptoms, OAC oral anticoagulant, TIME Turkish Inappropriate Medica-
tion use in the Elderly

TIME to STOP criteria
 A22. Aspirin, clopidogrel, dipyridamole and OACs (vitamin K antagonists, direct thrombin inhibitor, or factor Xa inhibitors) with concurrent 

significant bleeding risk, i.e., uncontrolled severe hypertension, bleeding diathesis, recent non-trivial spontaneous bleeding
 A26. OACs (vitamin K antagonists, direct thrombin inhibitors, or factor Xa inhibitors) for first pulmonary embolism without continuing pro-

voking risk factors (e.g., thrombophilia) for > 12 months (no proven added benefit)
 A29. Warfarin in non-valvular atrial fibrillation if malnutrition or irregular food intake is present
 B19. Cinnarizine use (extrapyramidal side effects, limited use)
 E12. Initiation of osteoporosis treatment without excluding osteomalacia diagnosis
 J3. Supplements with warfarin (probable increased risk of bleeding)

TIME to START criteria
 B5. Propranolol or primidone for essential tremor that interferes with functioning
 E1. Vitamin D if vitamin D intake < 800–1000 IU per day and/or calcium if elementary calcium intake < 1000–1200 mg per day
 E5. Antiresorptive treatment after teriparatide treatment
 G1. Alpha-1 receptor blocker with moderate-severe (IPSS score) symptomatic LUTS, where prostatectomy is not considered necessary
 G2. 5-Alpha reductase inhibitor in addition to alpha-1 receptor blocker if the prostate volume is > 40 mL, with moderate-severe (IPSS score) 

LUTS, where prostatectomy is not considered necessary
 H5. Vaccination with meningococcal vaccine for patients who will pilgrimage to Mecca
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study results, which have been published internation-
ally from a variety of countries. That said, the tools that 
have been developed by local experts need to be vali-
dated internationally if they claim to address the needs of 
other regions. In the national development process of the 
TIME‑to‑STOP/TIME‑to‑START criteria set, the aim was 
for it to be used to improve prescribing in older adults also 
in other regions [12]. Hence, an international validation 
study was conducted to determine whether these criteria 
could be applied to address inappropriate drug use at an 
international level. The Delphi technique applied in the 
present study is a consensus technique that uses evidence-
based literature as a basis, and that involves multiple ques-
tionnaire rounds with feedback provided to the panelists 
between rounds. The Delphi validation technique was 
applied also in the STOPP/START version 2 study [13], 
being the model study for the development of the TIME 
criteria set. Typical aspects of the Delphi methodology 
are anonymity, iteration, and feedback, with conventional 
emphasis on the consensus of experts and the associ-
ated comprehensive statistical evaluations implemented 
in the study. The validated TIME list was formed, based 
on the responses of 11 panelists from seven countries in 
Europe and one from Israel, after three Delphi rounds. By 
comparison, STOPP/START v2 was formed based on the 
contributions of 19 experts from 13 countries in Europe 
in the Delphi validation phase, with two Delphi rounds 
performed [13]. The 2019 Updated Beers criteria used a 
similar Delphi methodology involving 13 panelists from 
the American Geriatrics Society [18], while the GheOP3S 
tool from Belgium was validated by 11 panelists from vari-
ous European countries [16]. A different approach was 
applied in the EURO-FORTA study [17]. Based on the 
FORTA2012 list, country/region-specific FORTA lists 
were developed in seven regions (the United Kingdom/
Ireland, France, Poland, Italy, Spain, the Nordic coun-
tries, and the Netherlands) using the Delphi method in two 
rounds. Aside from the country/region-specific FORTA 
lists, an overarching EURO-FORTA list was also created. 
The aim was to include a minimum of four participating 
panelists from each region, and therefore 47 experts were 
included in total [17]. To the best of our knowledge, no 
other explicit country-specific tools have been validated 
internationally [4, 5, 19–25]. Thus, the TIME criteria set 
stands among the aforementioned internationally validated 
criteria.

The original TIME‑to‑STOP/TIME‑to‑START crite-
ria set included 153 criteria [12]. Across the three Delphi 
rounds, seven criteria were rejected and 12 criteria were 
neither rejected nor accepted, and were therefore removed. 
As can be understood from the panelists’ comments in the 
survey, some criteria were not accepted because the panelists 
felt they were not sufficiently familiar with the situation or 

medication in the criterion in their respective clinical prac-
tices and personal experiences. Furthermore, the 12 criteria 
that were neither rejected nor accepted, and therefore failed 
to achieve consensus at the end of the Delphi process, all had 
a median Likert score of 2. We suggest, therefore, that the 
rejection of some of the criteria, or the lack of consensus, 
does not necessarily indicate that they were considered unac-
ceptable. Furthermore, at the outset of the study, we planned 
to continue with the Delphi rounds until an accept or reject 
decision was made for all criteria. But after observing that 
panelists who indicated point “3” on the Likert scale (neither 
agree nor disagree) had commented that they lacked clinical 
experience related to those criteria, we concluded that their 
answers would not change in subsequent rounds, leading us 
to terminate the study at the end of the third round. Another 
factor in the decision to terminate the study after the third 
round was that we wanted the TIME criteria to be an up-to-
date criteria set. As data extraction was performed before the 
Delphi rounds, and each round took a significant amount of 
time to be completed, we ended the Delphi rounds with the 
consensus of the international group.

Currently, a free software application based on the 
TIME‑to‑STOP/TIME‑to‑START criteria is in prepara-
tion, and is expected to be available in the near future. This 
resource will hopefully aid clinicians in their application of 
the TIME criteria and in their efforts to improve medication 
use in older adults in their clinical practices. To the best of 
our knowledge, among the tools, only FORTA [17] and Beers 
[18] include mobile applications. The SENATOR software 
noted in the literature is more detailed software incorporating 
further patient-related features in addition to those related to 
drug use [26]. Keeping a large number of criteria in mind can 
be difficult, and the potential of risk being overlooked is high 
in clinical practice, making a mobile application particularly 
useful. That said, there has been no study to date investigat-
ing specifically whether mobile applications aid clinicians and 
researchers in this regard. Nevertheless, such an application 
would be expected to be helpful to users in daily practice. Con-
sequently, we plan in the future to carry out an online survey of 
physicians to identify whether the application facilitates usage, 
and whether there are any perceived clinical benefits.

This study has several limitations related to how the 
Delphi process was conducted. First, we were compelled to 
terminate the study at the end of the third round, although 
we had originally planned to continue it till decisions on 
the acceptance or rejection of all criteria had been reached. 
Second, no face-to-face meetings were made during the 
Delphi rounds due to the restrictions associated with the 
COVID-19 pandemic, and such a meeting could have 
facilitated the panelists in reaching decisions on the final 
12 unresolved criteria. That said, the anonymity of the 
process allowed the panel members to make independ-
ent decisions, which is generally the preferred approach 
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in a Delphi process. Another possible criticism relates 
to the number of panelists and countries involved. Our 
results reflect a broad European view, but do not represent 
global consensus, as only 11 panelists from eight countries 
participated. However, the limited representation of the 
panel is a potential limitation common to almost all Del-
phi projects. Another potential criticism is that we did not 
include the explanations for the criteria, which had been 
provided in the nationally validated version and were con-
stituted to help clinicians in practice. This was a pragmatic 
decision, based on the potential difficulty of integrating 
these explanations into an online form, and the possible 
limited ability of the panelists to absorb and digest such 
data. Furthermore, similar explanations were not present 
in most of the explicit criteria sets. These explanations, 
however, are readily available to the reader, being present 
in the original study that was very recently published [12]. 
The research basis for each criterion was firmly ascer-
tained before it was presented to the TIME international 
working group within the Delphi process. The roots of 
the TIME criteria were based on the STOPP/START and 
CRIME criteria sets, which are internationally recognized 
and widely used tools. Each proposed TIME criterion was 
backed up by systematic reviews, randomized controlled 
trials, and guidelines, and was approved by internationally 
recognized academicians from Turkey.

5 � Conclusion

We have presented here an international application of the 
Delphi method to reach consensus on the recently proposed 
TIME criteria set, involving the collaboration of experienced 
international experts. The TIME criteria aim to optimize 
prescribing in older persons, with specific focus on the East 
European region. This validation study supports the claim 
that the TIME set can be regarded as a widened explicit tool 
for applications with older adults not only from the East 
European region, but also from the other regions included 
in this consensus study. Further studies are needed to assess 
whether use of the TIME criteria improves prescribing 
patterns and decreases adverse health-related outcomes 
resulting from the inappropriate use of medication in older 
adults. Such studies are currently underway in Turkey in 
different healthcare settings. This international project is 
another example of the importance of global cooperation 
between experts on the topic of polypharmacy and inap-
propriate medication use. Consequently, this article joins 
previous publications that have resulted from the fruitful col-
laborations of IGRIMUP members, including our position 
statement [3] and a special IGRIMUP collection of other 
deprescribing articles [2, 27–31].

Supplementary Information  The online version contains supplemen-
tary material available at https://​doi.​org/​10.​1007/​s40266-​021-​00855-5.

Acknowledgements  This study has been supported unconditionally by 
the Turkish Academic Geriatrics Society. We warmly thank geriatri-
cian members (Meltem Halil, Sumru Savas, and Zekeriya Ulger) and 
other specialty members of expert and working groups of the national 
TIME criteria.

Declarations 

Funding  No external funding supported the preparation of this article.

Conflict of interest  Gülistan Bahat, Birkan Ilhan, Tugba Erdogan, 
Meryem Merve Oren, Mehmet Akif Karan, Heinrich Burkhardt, Dor-
on Garfinkel, Alfonso J. Cruz-Jentoft, Yvonne Morrissey, Graziano 
Onder, Farhad Pazan, Eline Tommelein, Eva Topinkova, Nathalie van 
der Velde, and Mirko Petrovic declare no potential conflicts of interest 
that might be related to the content of this article. Michael Denkinger 
received an honorarium from Daiichi Sankyo.

Compliance with ethical standards  Not applicable.

Consent to participate  Not applicable.

Data availability  Not applicable.

Author contributions  Conceptualization: GB, BI, TE, and MAK. 
Delphi panelists: HB, MD, DG, AJCJ, YM, GO, FP, E Tommelein, 
E Topinkova, NvdV, and MP. Preparation of Delphi rounds: BI, TE, 
and GB. Statistical analysis: BI and MMO. Writing—original draft 
preparation: GB, BI, and TE. Writing—review and editing: MAK, MD, 
DG, AJCJ, YM, GO, FP, E Tommelein, E Topinkova, NvdV, and MP. 
Supervision: MP.

References

	 1.	 Davies EA, O’Mahony MS. Adverse drug reactions in special 
populations—the elderly. Br J Clin Pharmacol. 2015;80:796–807.

	 2.	 Garfinkel D, Ilhan B, Bahat G. Routine deprescribing of chronic 
medications to combat polypharmacy. Ther Adv Drug Saf. 
2015;6:212–33.

	 3.	 Mangin D, Bahat G, Golomb BA, et al. International Group 
for Reducing Inappropriate Medication Use & Polypharmacy 
(IGRIMUP): Position Statement and 10 Recommendations for 
Action. Drugs Aging. 2018;35:575–87.

	 4.	 Kaufmann CP, Tremp R, Hersberger KE, Lampert ML. Inappro-
priate prescribing: a systematic overview of published assessment 
tools. Eur J Clin Pharmacol. 2014;70:1–11.

	 5.	 Chang CB, Lai HY, Hwang SJ, et al. The updated PIM-Taiwan 
criteria: a list of potentially inappropriate medications in older 
people. Ther Adv Chronic Dis. 2019;10:2040622319879602.

	 6.	 Pazan F, Kather J, Wehling M. A systematic review and novel 
classification of listing tools to improve medication in older peo-
ple. Eur J Clin Pharmacol. 2019;75:619–25.

	 7.	 Seppala LJ, Petrovic M, Ryg J, et al. STOPPFall (Screening Tool 
of Older Persons Prescriptions in older adults with high fall risk): 
a Delphi study by the EuGMS Task and Finish Group on Fall-
Risk-Increasing Drugs. Age Ageing. 2020. https://​doi.​org/​10.​
1093/​ageing/​afaa2​49.

	 8.	 Curtin D, Gallagher P, O’Mahony D. Deprescribing in older 
people approaching end-of-life: development and validation of 

https://doi.org/10.1007/s40266-021-00855-5
https://doi.org/10.1093/ageing/afaa249
https://doi.org/10.1093/ageing/afaa249


520	 G. Bahat et al.

STOPPFrail version 2. Age Ageing. 2020. https://​doi.​org/​10.​1093/​
ageing/​afaa1​59.

	 9.	 Rodríguez-Pérez A, Alfaro-Lara ER, Albiñana-Perez S, et al. 
Novel tool for deprescribing in chronic patients with multimor-
bidity: List of Evidence-Based Deprescribing for Chronic Patients 
criteria. Geriatr Gerontol Int. 2017;17:2200–7.

	10.	 Beers MH, Ouslander JG, Rollingher I, et al. Explicit criteria for 
determining inappropriate medication use in nursing home resi-
dents. UCLA Division of Geriatric Medicine. Arch Intern Med. 
1991;151:1825–32.

	11.	 Gallagher P, Ryan C, Byrne S, et al. STOPP (Screening Tool of 
Older Person’s Prescriptions) and START (Screening Tool to 
Alert doctors to Right Treatment). Consensus validation. Int J 
Clin Pharmacol Ther. 2008;46:72–83.

	12.	 Bahat G, Ilhan B, Erdogan T, et al. Turkish inappropriate medica-
tion use in the elderly (TIME) criteria to improve prescribing in 
older adults: TIME-to-STOP/TIME-to-START. Eur Geriatr Med. 
2020;11:491–8.

	13.	 O’Mahony D, O’Sullivan D, Byrne S, et al. STOPP/START crite-
ria for potentially inappropriate prescribing in older people: ver-
sion 2. Age Ageing. 2015;44:213–8.

	14.	 Onder G, Landi F, Fusco D, et al. Recommendations to prescribe 
in complex older adults: results of the CRIteria to assess appro-
priate Medication use among Elderly complex patients (CRIME) 
project. Drugs Aging. 2014;31:33–45.

	15.	 Dalkey NC. The Delphi method: an experimental study of group 
opinion. RAND Corporation; 1969.

	16.	 Tommelein E, Petrovic M, Somers A, et  al. Older patients’ 
prescriptions screening in the community pharmacy: develop-
ment of the Ghent Older People’s Prescriptions community 
Pharmacy Screening (GheOP3S) tool. J Public Health (Oxf). 
2016;38:e158-170.

	17.	 Pazan F, Weiss C, Wehling M. The EURO-FORTA (Fit fOR 
The Aged) list: international consensus validation of a clinical 
tool for improved drug treatment in older people. Drugs Aging. 
2018;35:61–71.

	18.	 American Geriatrics Society. Updated AGS Beers Criteria® for 
potentially inappropriate medication use in older adults. J Am 
Geriatr Soc. 2019;2019(67):674–94.

	19.	 Holt S, Schmiedl S, Thürmann PA. Potentially inappropriate 
medications in the elderly: the PRISCUS list. Dtsch Arztebl Int. 
2010;107:543–51.

	20.	 Olsson IN, Curman B, Engfeldt P. Patient focused drug surveil-
lance of elderly patients in nursing homes. Pharmacoepidemiol 
Drug Saf. 2010;19:150–7.

	21.	 Naugler CT, Brymer C, Stolee P, Arcese ZA. Development and 
validation of an improving prescribing in the elderly tool. Can J 
Clin Pharmacol. 2000;7:103–7.

	22.	 Rancourt C, Moisan J, Baillargeon L, et al. Potentially inappro-
priate prescriptions for older patients in long-term care. BMC 
Geriatr. 2004;4:9.

	23.	 Basger BJ, Chen TF, Moles RJ. Inappropriate medication use and 
prescribing indicators in elderly Australians: development of a 
prescribing indicators tool. Drugs Aging. 2008;25:777–93.

	24.	 Laroche ML, Charmes JP, Merle L. Potentially inappropriate 
medications in the elderly: a French consensus panel list. Eur J 
Clin Pharmacol. 2007;63:725–31.

	25.	 Rognstad S, Brekke M, Fetveit A, et al. The Norwegian General 
Practice (NORGEP) criteria for assessing potentially inappropri-
ate prescriptions to elderly patients. A modified Delphi study. 
Scand J Prim Health Care. 2009;27:153–9.

	26.	 Soiza RL, Subbarayan S, Antonio C, et al. The SENATOR project: 
developing and trialling a novel software engine to optimize medi-
cations and nonpharmacological therapy in older people with mul-
timorbidity and polypharmacy. Ther Adv Drug Saf. 2017;8:81–5.

	27.	 Garfinkel D. Overview of current and future research and clini-
cal directions for drug discontinuation: psychological, traditional 
and professional obstacles to deprescribing. Eur J Hosp Pharm. 
2017;24:16–20.

	28.	 Bilek AJ, Levy Y, Kab H, et al. Teaching physicians the GPGP 
method promotes deprescribing in both inpatient and outpatient 
settings. Ther Adv Drug Saf. 2019. https://​doi.​org/​10.​1177/​20420​
98619​895914.

	29.	 Curtin D, Gallagher PF, O’Mahony D. Explicit criteria as clinical 
tools to minimize inappropriate medication use and its conse-
quences. Ther Adv Drug Saf. 2019. https://​doi.​org/​10.​1177/​20420​
98619​829431.

	30.	 Garfinkel D. Poly-de-prescribing vs polypharmacy—the weapon 
to fight an iatrogenic epidemic: an overview. Eur J Geriatr Ger-
ontol. 2019;1:1–10.

	31.	 Mangin D, Garfinkel D. Foreword to the first special collection: 
addressing the invisible iatrogenic epidemic: the role of depre-
scribing in polypharmacy and inappropriate medication use. Ther 
Adv Drug Saf. 2019. https://​doi.​org/​10.​1177/​20420​98619​883156.

Authors and Affiliations

Gülistan Bahat1   · Birkan Ilhan1 · Tugba Erdogan1 · Meryem Merve Oren2 · Mehmet Akif Karan1 · 
Heinrich Burkhardt3 · Michael Denkinger4 · Doron Garfinkel5 · Alfonso J. Cruz‑Jentoft6 · Yvonne Morrissey7 · 
Graziano Onder8 · Farhad Pazan9 · Eline Tommelein10 · Eva Topinkova11,12 · Nathalie van der Velde13 · 
Mirko Petrovic14

1	 Division of Geriatrics, Department of Internal Medicine, 
Istanbul Medical School, Istanbul University, Capa, 
34390 Istanbul, Turkey

2	 Department of Public Health, Istanbul Medical School, 
Istanbul University, Capa, 34390 Istanbul, Turkey

3	 IVth Medical Department, Medical Faculty Mannheim, 
University Medical Center, Heidelberg University, 
Mannheim, Germany

4	 Geriatric Center Ulm/Alb‑Donau, Agaplesion Bethesda Ulm, 
Geriatric Research Ulm University, Ulm, Germany

5	 Center for Appropriate Medication Use, Sheba Medical 
Center and Deputy Head, Homecare Hospice, Israel Cancer 
Association, 55 Ben Gurion Road, Bat, 5932210 Yam, Israel

6	 Servicio de Geriatría, Hospital Universitario Ramón y Cajal 
(IRYCIS), Madrid, Spain

7	 East Kent Hospitals University NHS Foundation Trust, 
Ethelbert Road, Canterbury, Kent CT1 3NG, UK

8	 Department of Cardiovascular, Endocrine‑metabolic 
Diseases and Aging, Istituto Superiore di Sanità, Rome, Italy

https://doi.org/10.1093/ageing/afaa159
https://doi.org/10.1093/ageing/afaa159
https://doi.org/10.1177/2042098619895914
https://doi.org/10.1177/2042098619895914
https://doi.org/10.1177/2042098619829431
https://doi.org/10.1177/2042098619829431
https://doi.org/10.1177/2042098619883156
http://orcid.org/0000-0001-6039-5866


521International Validation of the TIME Criteria Set: A Delphi Study

9	 Medical Faculty Mannheim, Institute of Clinical 
Pharmacology, Ruprecht-Karls-University Heidelberg, 
Heidelberg, Germany

10	 Department Pharmaceutical Sciences (FARM)‑Laboratory 
Pharmaceutical Chemistry, Drug Analysis and Drug 
Information (FASC), Faculty of Medicine and Pharmacy, 
Vrije Universiteit Brussel, Laarbeeklaan 103, 1090 Jette, 
Belgium

11	 Department of Geriatrics, First Faculty of Medicine, Charles 
University, Prague, Czech Republic

12	 Faculty of Health and Social Sciences, South Bohemian 
University, České Budějovice, Czech Republic

13	 Department of Internal Medicine, Geriatrics, Amsterdam 
Public Health Research Institute, Amsterdam University 
Medical Center, Amsterdam, The Netherlands

14	 Section of Geriatrics, Department of Internal Medicine 
and Paediatrics, Ghent University, Ghent, Belgium


	International Validation of the Turkish Inappropriate Medication Use in the Elderly (TIME) Criteria Set: A Delphi Panel Study
	Abstract
	Objective 
	Methods 
	Results 
	Conclusion 

	1 Introduction
	2 Methods
	2.1 Design
	2.2 Delphi Rounds

	3 Results
	4 Discussion
	5 Conclusion
	Acknowledgements 
	References




