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Key summary points
Aim The recent World Guidelines for Falls Prevention and Management provide several recommendations on how to prevent 
medication-related falls.
Findings Medication review and deprescribing are key interventions in falls prevention and should be structured, person-
alized, and patient-centered. Preferably, the medication review should be conducted as part of a comprehensive geriatric 
assessment.
Message Improved information sharing between various prescribers, deprescribing recommendations implemented in guide-
lines, and increased education and training for health care professionals are warranted to facilitate the deprescribing process.

Abstract
Falls prevention and management in older adults is a critical global challenge. One of the key risk factors for falls is the use 
of certain medications. Therefore, to prevent medication-related falls, the following is recommended in the recent World 
Guidelines for Falls Prevention and Management: (1) assess for fall history and the risk of falls before prescribing potential 
fall-risk-increasing drugs (FRIDs), (2) use a validated, structured screening and assessment tool to identify FRIDs when 
performing a medication review, (3) include medication review and appropriate deprescribing of FRIDs as a part of the 
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multifactorial falls prevention intervention, and (4) in long-term care residents, if multifactorial intervention cannot be con-
ducted due to limited resources, the falls prevention strategy should still always include deprescribing of FRIDs.
In the present statement paper, the working group on medication-related falls of the World Guidelines for Falls Prevention 
and Management, in collaboration with the European Geriatric Medicine Society (EuGMS) Task and Finish group on FRIDs, 
outlines its position on how to implement and execute these recommendations in clinical practice.
Preferably, the medication review should be conducted as part of a comprehensive geriatric assessment to produce a per-
sonalized and patient-centered assessment. Furthermore, the major pitfall of the published intervention studies so far is 
the suboptimal implementation of medication review and deprescribing. For the future, it is important to focus on gaining 
which elements determine successful implementation and apply the concepts of implementation science to decrease the gap 
between research and practice.

Keywords Falls prevention · Medication review · Deprescribing · Polypharmacy · Adverse drug reactions · Fall-risk-
increasing drugs · Implementation

Introduction

In light of the world’s ageing population, prevention and 
management of falls is a critical global challenge due to fall-
related negative effects on functional independence, quality 
of life, morbidity, mortality, and health-related costs [1]. 
Numerous clinical practice guidelines for falls prevention 
have been published so far [2]. However, these guidelines 
are not uniform, and several gaps persist [2]. Therefore, in 
2019, a group of experts started a global initiative to create 
a new set of globally applicable clinical practice guidelines 
for falls prevention and management [3]. The World Guide-
lines for Falls Prevention and Management (WFG) were 
published 2022 and include recommendations on fall risk 
stratification, details of assessment and intervention com-
ponents and combinations, and recommendations for spe-
cific settings and populations [1]. According to the WFG, 
the core of falls prevention contains (i) risk assessment and 
stratification; (ii) general recommendations on optimising 
physical function and mobility for all and (iii) offering a 
holistic, multidomain intervention to older adults at high 
risk of falls. The detailed recommendations and evidence 
summaries can be found in the WFG. In this statement paper 
we discuss the recommendations (Box 1) and practical tips 
related to medication-related falls produced by the Polyp-
harmacy and Fall-risk-increasing Drugs (FRIDs) Working 
group. In addition, in collaboration with the European Geri-
atric Medicine Society (EuGMS) Task and Finish group on 
FRIDs, we will outline how to implement and execute these 
recommendations in clinical practice and set the agenda for 
future research within the topic. Considering the warranted 
multidisciplinary approach for medication review and depre-
scribing, the discussed recommendations, practical tips and 
implementations considerations are relevant for all health 
care professionals engaging in falls and/or pharmacotherapy 
in older persons.

Box 1. Recommenda�ons [1]  

1. Assess for fall history and the risk of falls before prescribing poten	al FRIDs to older adults (GRADE 
1 B) 

•
•

consider the rela	ve benefits and risks of ini	a	ng therapy 
consider the possibility of a safer pharmacological or non- pharmacological op	on 

2. Use a validated, structured screening and assessment tool to iden	fy FRIDs when performing a 
regular rou	ne medica	on review or medica	on review targeted to falls preven	on in older adults 
(GRADE 1 C) 

3. Include medica	on review and appropriate deprescribing of FRIDs as a part of a mul	domain falls 
preven	on interven	on (GRADE 1 B) 

4. In long-term care residents, if a mul	domain falls preven	on interven	on cannot be conducted 
due to limited resources, the falls preven	on strategy should s	ll always include ra	onal 
deprescribing of FRIDs (GRADE 1 C) 

GRADE (the Grading of Recommendations Assessment, 
Development and Evaluation). GRADE informs whether the 
recommendation is strong (1) or weak (2) based on the qual-
ity of evidence being high (A), moderate (B), or low (C). [4]

Fall‑risk‑increasing drugs

One of the objectives of the working group was to summa-
rize the literature regarding FRIDs as risk factors for fall-
ing. The working group concluded, that based on currently 
existing systematic reviews and meta-analyses there is strong 
evidence that several medication classes including all types 
of psychotropics, antiepileptics, anticholinergics, and some 
classes of cardiovascular medications are FRIDs [1]. Par-
ticularly, psychotropics have been consistently associated 
with increased risk of falls across different meta-analyses 
[5–12]. However, published systematic reviews and meta-
analyses have certain limitations, as some of the medication 
groups have not been studied extensively [13]. Furthermore, 
the focus of these studies is often the overall effect, and 
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we know little about personalized risks [13]. Therefore, in 
the recently developed STOPPFall tool, a list of FRIDs was 
created based on literature and expert opinion [13]. The use 
of STOPPFall as a screening tool to identify FRIDs when 
performing a medication review in older adults with a fall 
history is endorsed by the EuGMS [13]. In Table 1, the 14 
medication classes belonging to the STOPPFall consensus 
list are presented [13]. In addition, we have added the pos-
sible mechanisms leading to falls for each medication class 
in Table 1 based on literature. A more detailed description 
on differences between pharmacological subclasses with 
regard to fall-risk-increasing properties can be found in the 
STOPPFall article [13].

Before considering prescribing 
fall‑risk‑increasing drugs

There is strong evidence that certain medications can 
increase fall risk in older adults. Therefore, the first recom-
mendation by the working group is to assess for fall history 
and the risk of falls before prescribing FRIDs to older adults 
[1]. An eight-step approach has been proposed for appro-
priate prescribing by Pollock et al. (as pasted below) and 
additional details regarding FRIDs prescribing have been 
added [1, 30]:

1. Assess and clearly define the patient’s problem
• Any new symptom in an older adult should be con-

sidered as a possible side effect to avoid prescribing 

Table 1  Fall-risk increasing drugs according to STOPPFall [13] and their possible mechanisms leading to falls based on literature*

*The mechanisms listed in the table are based on clinical reviews produced by the EuGMS Task and Finish Group regarding therapeutic dilem-
mas related to FRIDs and associated conditions and other overview articles

Alpha-blockers used as antihypertensives
 Orthostatic hypotension, hypotension, dizziness, asthenia, blurred vision, sleep disorders, arrhythmia and syncope [14, 15]

Alpha-blockers used for prostate hyperplasia
 Orthostatic hypotension, hypotension, dizziness, somnolence, visual impairment, and syncope [16, 17]

Anticholinergics
 Effects on central nervous system (sedation, confusion, delirium, dizziness, cognitive impairment, impaired concentration) and blurred vision, 

tachycardia [18]
Antidepressants
 Sedation, impaired balance/reaction time, orthostatic hypotension, cardiac conduction and rhythm disorders, visual impairment, hyponatremia, 

delirium, and drug-induced movement disorders [19]
Antiepileptics
 Drowsiness, fatigue, dizziness, unsteadiness, vertigo, imbalance, diplopia, cognitive impairment, confusion, drug-induced movement disorders 

and hyponatraemia [20]
Antihistamines
 Central nervous system side effects (e.g., sedation, drowsiness, somnolence, fatigue, cognitive decline), anticholinergic effects, cardiovascular 

toxicities (e.g., arrhytmias, prolongation of the QT interval, and postural hypotension) [21]
Antipsychotics
 Sedation, drowsiness or somnolence, dizziness or vertigo, orthostatic hypotension, hypotension, drug-induced movement disorders, cardiac 

effects (QTc prolongation and tachycardia), anticholinergic effects (e.g., blurred vision), delirium, confusion, hyponatremia [22, 23]
Benzodiazepines and benzodiazepine-related drugs
 Muscular weakness, ataxia, sedation, extrapyramidal symptoms, imbalance and/or dizziness, visual disorders, delirium, orthostatic hypotension 

[24]
Centrally acting antihypertensives
 Orthostatic hypotension, hypotension, syncope, dizziness/vertigo, sleep disorders, arrhythmia, weakness, drowsiness and sedation [25] [15]

Diuretics
 Orthostatic hypotension, hypotension, syncope, dizziness, sedation, electrolyte disturbances and volume depletion [26]

Opioids
 Orthostatic hypotension, hypotension, drowsiness, somnolence, dizziness or vertigo, sedation, confusion, delirium, eye disorders, muscle 

problems (e.g., rigidity) [27]
Overactive bladder and incontinence medications
 Dizziness or vertigo, somnolence, delirium, visual impairment [17, 28]

Vasodilators used in cardiac diseases
 Hypotension, orthostatic hypotension, dizziness, rhythm disorders, somnolence and syncope [29]
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cascades. New side effects can develop even if the 
patient has taken the medication for a long time (e.g., 
due to changes in pharmacokinetics and pharmacody-
namics).

2. Specify the therapeutic objective
• Define treatment goals together with the patient

3. Select the appropriate drug therapy and consider:

• The relative benefits and risks of intended therapy.
• Patient’s characteristics, co-morbidities including 

geriatric syndromes such as falls, frailty or cogni-
tive impairment, renal function, polypharmacy, other 
FRIDs, life expectancy, and patient’s preferences.

• Shared-decision making as it has been associated 
with better-informed patients and improved patient 
compliance.

• Minimum effective dosage and shortest prescription 
period if this personalized strategy leads to the con-
clusion that FRIDs prescription is necessary.

• Define timeframe for drug therapy evaluation.

4. Initiate therapy with specific prescription details and 
consider non-pharmacologic alternatives

5. Provide information, instructions, and warnings
6. Assess therapy regularly (e.g., monitor treatment results 

and consider discontinuation of the drug)
7. Monitoring should be performed to identify if patients 

are developing adverse drug events, such as falls or cog-
nitive, motoric or sensory impairment

8. Consider drug costs for patients and society when pre-
scribing

9. Use clinical decision support systems and other tools to 
reduce prescribing errors

• There are numerous explicit tools, which can be used 
to guide appropriate prescribing including STOPP/
START, STOPPFall, STOPPFrail, Beers criteria, 
FORTA, TIME, REMEDI[e]S, and Web-based 
Meds75 + guide [13, 31, 32, 38].

Regular medication review

Due to dynamic health conditions in older people and poten-
tial polypharmacy-related harm, regular medication review 
is important [39]. The changes in risk versus benefit ratios 
of medications over time underline the need for regular 
reassessments. Moreover, the current health care systems 
are highly complex with multiple prescribers leading to an 
increased risk of potential medication errors and adverse 
drug events, which can be counterbalanced by regular medi-
cation reviews. As for fall risk, the exposure to FRIDs should 
be kept as short as possible (i.e., only if clinically indicated, 
with the help of regular medication review). Older adults 

living with frailty are particularly prone to rapid changes in 
their health condition and, therefore, at increased risk of falls 
and adverse drug events. Thus, in older adults living with 
frailty or cognitive impairment, medication review (includ-
ing FRIDs review) should preferably be performed at least 
every 6 months [40]. In non-frail older adults, medication 
review (including FRIDs review) should preferably be per-
formed at least annually [41]. In addition, medication review 
should be conducted at every acute change of health status.

Medication review and deprescribing as part 
of multidomain falls preventive intervention 
or as a single intervention

Multidomain falls preventive interventions (i.e., a combi-
nation of interventions tailored to the individual), when 
followed and delivered, are effective and are, therefore, 
a key element of falls prevention [1]. One of the aims of 
the working group was to ascertain whether a medication 
review should be included in this multifactorial strategy. 
In a recent network meta-analysis, a basic fall-risk assess-
ment (including medication review) was one of the effec-
tive components in addition to physical exercise, assistive 
technology, environmental assessment and modifications, 
and quality improvement strategies that were associated 
with reductions in number of fallers and falls rate [42]. In 
addition, a systematic review of published falls prevention 
guidelines from 2021 reported that the majority of guide-
lines included a medication review as one of the components 
of the multifactorial strategy [2]. Therefore, the working 
group recommends that a medication review and appropri-
ate deprescribing of FRIDs should be a standard component 
of multifactorial intervention [1].

The working group also conducted a systematic review 
and meta-analysis to investigate whether medication review 
is an effective single intervention for falls prevention [43]. 
No significant associations between medication reviews in 
community dwellers, long-term care residents, or hospital-
ized patients and fall outcomes were found [43]. However, 
in the meta-analysis assessing medication reviews in long-
term care, there was a trend for a lower number of fallers 
(risk ratio 0.86; 95% confidence interval 0.72–1.02) [43]. 
Long-term care residents are generally frail and at increased 
risk of adverse drug events. Among them, medication review 
might already be effective, as a single intervention [43]. 
However, considering the multifactorial nature of falls, sin-
gle interventions are neither appropriate in falls prevention 
in general, nor in this frail population [1]. Therefore, the 
working group conditionally recommends that in long-term 
care residents, if a multidomain intervention cannot be con-
ducted due to limited resources, the falls prevention strategy 
should still always include deprescribing of FRIDs [1]. It is 
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very important that each fall is carefully registered in nurs-
ing homes, so that medication review can always be per-
formed after a fall in a post-fall assessment. The importance 
of adequate registration is equally valid for hospital setting.

How to perform a fall‑risk‑increasing drugs 
medication review

Finally, the working group summarized how medication 
review and deprescribing should be conducted. The work-
ing group included the use of validated, structured screening 
and assessment tool to identify FRIDs when performing a 
medication review and applying deprescribing in the rec-
ommendations [1]. This is in line with the existing guide-
lines on medication review, such as the English National 
Institute for Health and Care Excellence (NICE), which 
state that medication review should be structured [44]. 
To assist a structured approach, the five steps of patient-
centered deprescribing [i.e., (1) comprehensive medication 
history, (2) Identify potentially inappropriate medications, 
(3) determine if medications can be prioritized for depre-
scribing, (4) plan and initiate withdrawal and (5) monitor-
ing support and documentation] are listed below [45, 46]. 
Preferably, the medication review and deprescribing should 
be conducted as part of a comprehensive geriatric assess-
ment as explained in more detail in step 3. Furthermore, 
multidisciplinary approach is very important when perform-
ing medication review and deprescribing. Professionals in 
addition physicians and pharmacists, such as nurses, physi-
otherapists, occupational therapists, and nutritionists, play 
also an important role in this multidisciplinary approach. 
The exact roles of different professionals (e.g., physicians, 
pharmacists) in undertaking medication review and depre-
scribing and different steps is determined by the health care 
structure of a specific country.

Comprehensive medication history

In a comprehensive medication history, a complete list of 
all prescription and over the counter medications should 
be collected including medications that are used regularly, 
on demand, and intermittently [45]. In addition, the non-
medical use of prescription drugs should be addressed. In 
addition, information on use of vitamins or natural products 
as well as on products that have been ordered online should 
also be included. For each medication, the dose, frequency, 
formulation, administration route, administration time, 
duration of use, and patient-reported indication should be 
collected. Furthermore, information on how the patient 
takes the medication should be included (e.g., including 
whether somebody assists the patient to take the medication 

or whether tools such as dosage boxes are being used and 
whether they take the medication while fasting or not). It 
is important to assess how often the patients redeem their 
prescriptions to account for adherence problems or to assess 
whether the patient is taking too many pills. In addition, any 
previous allergies, intolerances, or experienced adverse drug 
reactions (ADRs, i.e., responses to a drug which is noxious 
and unintended and occurring at doses used in humans for 
prophylaxis, diagnosis or therapy of diseases, or for the mod-
ification of physiological function) and adverse drug events 
(ADEs, i.e., any injuries resulting from medical interven-
tions related to a drug. This includes both adverse drug reac-
tions in which no error occurred and complications result-
ing from medication errors) should also be collected [45]. 
During the comprehensive medication history, the patients 
can report which medications they associate with ADRs or 
ADEs, which ones they experience as not needed, and which 
ones they value [45].

Identify potentially inappropriate medications

Medication review and deprescribing should be personalized 
due to heterogeneity among older adults. Within this per-
sonalized strategy, the potential beneficial effects of therapy 
must be balanced against potential and experienced adverse 
drug events [47]. Medication review and deprescribing is 
often a challenging process, frequently resulting in thera-
peutic dilemmas [19, 27].

Illustrative examples are depression and antidepressants, 
or pain and opioids. Both the conditions and medications to 
treat those conditions have been linked to increased fall risk 
[19, 27]. The EuGMS Task and Finish Group is currently 
producing a series of clinical reviews on these therapeutic 
dilemmas [19, 27]. These can assist the clinician in coping 
with these dilemmas in clinical practice [19, 27]. Further-
more, earlier studies have found that patients’ characteristics 
play a role in the effect of FRIDs on fall risk [48]. For exam-
ple, frailty can lead to amplified adverse effects of drugs 
due to increased vulnerability to stressors; or cognitive or 
sensory impairment can result in mistakes in taking medi-
cations [39]. Thus, characteristics, such as co-morbidities 
including geriatric syndromes like falls, frailty or cognitive 
impairment, other FRIDs, polypharmacy, life expectancy, 
and patients’ preferences should be taken into account when 
conducting medication reviews and deprescribing [45].

There is a high degree of variability in older patients’ 
individual care goals, values, and preferences. This was 
demonstrated in a study by Tinetti et al. in which half of 
patients ranked prevention of cardiovascular events as more 
important than reducing the risk of the combination of fall 
injuries and medication symptoms [49]. The other half 
ranked the health goals in the opposite order [49]. Fried 
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et al., reported that around three quarters of the older adults 
ranked maintaining independence as the most important 
health goal over staying alive, pain, and symptom relief [50]. 
In contrast, disease specific-guideline recommendations are 
usually based on evidence from randomized controlled trials 
(RCTs) investigating “hard endpoints”, such as cardiovascu-
lar events or mortality. Furthermore, the level of evidence 
on the benefit versus risk ratio of medications is low in older 
adults, as the supporting evidence is established usually via 
RCTs in relatively young patients with a single disease. In 
general, prioritization of care goals can be used as a starting 
point for discussing what matters most to older adults with 
multimorbidity [50].

In summary, the medication review will thus lead to var-
ying recommendations in different individuals due to the 
heterogeneity in older adults’ characteristics, their respec-
tive pharmacotherapy, and their unique goals and wishes. 
Preferably, the medication review is conducted as a part of 
comprehensive geriatric assessment, as the latter process 
takes all relevant information into account in a structured 
and holistic way.

Furthermore, an appropriate tool that is easy to use can 
help in identifying inappropriate drugs. For falls preven-
tion, a practical method to identify and review FRIDs is to 
employ the STOPPFall tool derived via international con-
sensus, which is freely available online [13].

Determine if medications can be prioritized 
for deprescribing

The decision on possible deprescribing attempts should 
be further based on patient consent, appropriate timing of 
deprescribing, previous deprescribing attempts, and reasons 
for possible failures [45]. In general, geriatric patients and 
nursing home residents are open to deprescribing, especially 
if this is proposed by their treating physician [51]. Reeve 
et al. listed that the following items should be included in 
a personalized discussion with the patient to optimize the 
patient’s willingness for attempting deprescribing [45]:

1. Introduce deprescribing in a manner that does not evoke 
stress nor fear or impair the patient–prescriber relation-
ship

2. Emphasize that deprescribing is recommended to 
achieve health goals and not, because the patient is ‘not 
worth treating’

3. Emphasize potential benefits of deprescribing to patient 
when discussing lack of benefits/necessity of the medi-
cation and the potential risks associated with its use, 
such as falls

4. Discuss what will be done to minimize the risks of 
deprescribing, and confirmation that deprescribing is 
an attempt

Plan and initiate withdrawal

How to initiate deprescribing needs to be decided before a 
deprescribing attempt can be started [45]. It should be deter-
mined whether the medication needs to be withdrawn in a 
stepwise manner and how this should be performed [13, 45].

Monitoring support and documentation

It is important to aim for sustainable deprescribing inter-
ventions. The current available data suggest that the rates 
of complete discontinuation of at least one FRID ranges 
from 10 to 40% [52] depending on medication class and on 
the original indication for the FRID [53]. Re-prescribing 
can be indicated if symptoms re-occur after stopping the 
drug [45]. It is important to differentiate the symptoms from 
adverse drug withdrawal reactions. The long-term success of 
deprescribing can be maximized by monitoring, support, and 
documentation [45]. Feeling supported is highly valued by 
patients during the deprescribing process [45]. To minimize 
unnecessary re-initiation of deprescribed medications, it is 
important to communicate deprescribing decisions and the 
process undertaken that led to the deprescribing decision 
between different prescribers [45].

Implementation and future research

Successful implementation strategies for medication review 
and deprescribing are warranted. In current clinical practice, 
regrettably, there is reluctance towards deprescribing due to 
its complexity. This was also shown in the systematic review 
by the working group, as often healthcare providers did not 
change medications based on the recommendations given 
by, for example, a pharmacist or a clinical decision support 
system [43].

Furthermore, two recently published large-scale clinical 
trials on medication reviews (i.e., SENATOR and OPERAM 
using STOPP/START version 2) as the key component of 
the interventions tested, were not effective in terms of key 
endpoints; this was most likely due to unsuccessful imple-
mentation of STOPP/START criteria by prescribers [54, 55]. 
In general, the barriers and enablers for deprescribing have 
been classified into environmental (e.g., regulatory, finan-
cial, policy), healthcare organization, provider, and patient/
public-related factors [56].

According to a recent European survey among geri-
atricians and geriatricians-in-training, the most important 
barriers for deprescribing were patients’ unwillingness, 
fear of negative consequences, lack of time, and poor 
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communication between multiple prescribers [57]. The 
respondents stated that their future deprescribing activities 
would probably increase with improved information shar-
ing between various prescribers, deprescribing recommen-
dations in guidelines, and increased education and training 
[57].

It is thus evident that future implementation strategies 
for effective deprescribing should be multifaceted and target 
several levels of health care systems. As medication review 
and deprescribing are standard components of the multid-
omain falls prevention intervention, the seven steps that have 
been described as part of the falls prevention implementation 
plan are listed in box 2 [58]. Such an implementation plan 
should be tailored to local context and needs.

Box 2. Steps in the implementa�on of falls preven�on

1) Create a support base for falls preven�on 

2) Do a baseline measurement 

3) Determine priori�es and objec�ves 

4) Decide on ac�ons 

5) Take ac�ons 

6) Evaluate 

7) Sustain ac�ons 

Furthermore, referral processes should be simple for indi-
viduals with very high risk of medication-related falls, as 
there is a loss of older persons during each step of the refer-
ral processes (screening–assessment–referral–intervention) 
[59, 60].

To date, there has been limited adaption of concepts from 
implementation science in medication review and depre-
scribing research and even less in clinical practice [61]. 
Understanding how to better conceptualize and evaluate 
successful medication review and deprescribing processes 
by considering implementation science could potentially 
increase the translation of the research into practice [61]. 
Ailabouni et al., suggested to (1) define, differentiate, and 
apply the concepts of “evidence-based intervention” and 
“implementation strategy” to the field of deprescribing, (2) 
understand the importance of context and describing con-
textual determinants through use of an implementation sci-
ence framework, and (3) specify and evaluate deprescribing 
implementation outcomes according to existing typologies, 
to leverage and benefit from implementation science [61].

Finally, to further allow individualized prescribing plans, 
research on personalized treatment effects is warranted. To 
this end, high-quality studies should be conducted. The 
EuGMS Task and Finish group has described the items to 
increase the quality of the observational studies in their pre-
vious position paper [46]. Besides observational studies, 

falls and fall-related injuries should be included in the list 
of adverse events to be evaluated in future clinical trials. 
Modern data-driven methods may help us in the estimation 
of heterogeneous treatment effects and identification of the 
patient groups (e.g., based on patient characteristics such 
as frailty or cognitive decline or biomarkers for whom the 
treatment generates increased fall risk). Furthermore, stud-
ies on specific drugs in each FRIDs group is warranted to 
give insights on the specific risks related to each drug. In 
addition, the relationships between FRIDs use and fall risk 
are highly influenced by interacting factors, such as co-med-
ication, comorbidities, and frailty. Potentially, a conceptual 
model of relevant mechanisms and their interactions (causal 
loop diagram) could be beneficial [62]. From the causal loop 
diagram, we could identify possible variables to intervene. 
Eventually, the number of possible interventions could be 
simulated and later tested experimentally.

Conclusion

In summary, the World Guidelines for Falls Prevention and 
Management Working Group on Polypharmacy and FRIDs, 
in collaboration with the EuGMS Task and Finish group on 
FRIDs, advocate the following aspects to improve the pre-
vention and management of medication-related falls:

1. The relative benefits and risks of initiating FRIDs should 
be assessed when considering prescribing FRIDs.

2. Medication review is a standard component of the multi-
domain falls prevention intervention.

3. Medication review and deprescribing should be struc-
tured, personalized and patient-centered. Preferably, the 
medication review should be conducted as part of a com-
prehensive geriatric assessment.

4. A structured medication review tool such as STOPPFall 
should preferably be used to identify and deprescribe 
FRIDs.

5. Suboptimal implementation of medication review and 
deprescribing is ineffective. Therefore,

(a) The interventions should be developed in partner-
ship with older adults and end-users to increase 
their uptake and adherence. In addition, the con-
text in which the interventions are to be integrated 
should be considered.

(b) For clinical practice, a locally adapted implemen-
tation plan for falls prevention (including medica-
tion review as a component of multidomain inter-
vention) is warranted.
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(c) In terms of research, focus is needed on under-
standing the most successful approaches for 
implementation and leverage from implementa-
tion science to decrease the gap between research 
and practice.

6. To allow individualized prescribing plans, research on 
personalized treatment effects is warranted.

Acknowledgements This paper was written on behalf of the EuGMS 
Task and Finish group on FRIDs, and the authors thank the group 
members for their comments. The T&F group consists of the follow-
ing members: Austria: Heinrich Thaler; Belgium: Mirko Petrovic; 
Czech Republic: Eva Topinková, Denmark: Jesper Ryg; Finland: 
Sirpa Hartikainen; France: Hubert Blain, Jean Bousquet; Ireland: Irene 
O’Byrne-Maguire, Rose Anne Kenny; Italy: Francesco Landi; Nether-
lands: Tischa van der Cammen, Marielle Emmelot-Vonk, Eveline van 
Poelgeest, Lotta Seppälä, Nathalie van der Velde; Poland: Katarzyna 
Szczerbińska; Spain: Leocadio Rodriguez Mañas, Marta Gutiérrez 
Valencia, Maria Angeles Caballero-Mora; Sweden: Lucie Laflamme, 
Gösta Bucht, Yngve Gustafson, Olle Svensson, Patrik Eklund, Ulrika 
Pettersson-Kymmer; Turkiye: Gulistan Bahat, Birkan Ilhan; UK: Tahir 
Masud, Alpana Mair, Tomas Welsh, Yvonne Morrissey.

Funding No funds, grants, or other support was received for this 
project.

Declarations 

Conflict of interest On behalf of all authors, the corresponding author 
states that there is no conflict of interest.

Ethical approval This study does not contain any studies with human 
participants performed by any of the authors.

Informed consent For this type of study, formal consent is not required.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

References

 1. Montero-Odasso M, van der Velde N, Martin FC, Petrovic M, 
Tan MP, Ryg J et al (2022) World guidelines for falls prevention 
and management for older adults: a global initiative. Age Ageing 
51(9):afac205

 2. Montero-Odasso MM, Kamkar N, Pieruccini-Faria F, Osman A, 
Sarquis-Adamson Y, Close J et al (2021) Evaluation of clinical 
practice guidelines on fall prevention and management for older 
adults: a systematic review. JAMA Netw Open 4(12):e2138911

 3. Montero-Odasso M, van der Velde N, Alexander NB, Becker C, 
Blain H, Camicioli R et al (2021) New horizons in falls prevention 
and management for older adults: a global initiative. Age Ageing 
50(5):1499–1507

 4. Guyatt GH, Oxman AD, Vist GE, Kunz R, Falck-Ytter Y, Alonso-
Coello P et al (2008) GRADE: an emerging consensus on rat-
ing quality of evidence and strength of recommendations. BMJ 
336(7650):924–926

 5. de Vries M, Seppala LJ, Daams JG, van de Glind EMM, Masud 
T, van der Velde N (2018) Fall-risk-increasing drugs: a systematic 
review and meta-analysis: I. Cardiovascular drugs. J Am Med Dir 
Assoc 19(4):371.e1-.e9

 6. Seppala LJ, van de Glind EMM, Daams JG, Ploegmakers KJ, de 
Vries M, Wermelink A et al (2018) Fall-risk-increasing drugs: a 
systematic review and meta-analysis: III. Others. J Am Med Dir 
Assoc 19(4):372.e1-.e8

 7. Seppala LJ, Wermelink A, de Vries M, Ploegmakers KJ, van de 
Glind EMM, Daams JG et al (2018) Fall-risk-increasing drugs: 
a systematic review and meta-analysis: II. Psychotropics. J Am 
Med Dir Assoc 19(4):371.e11-.e17

 8. Park H, Satoh H, Miki A, Urushihara H, Sawada Y (2015) 
Medications associated with falls in older people: systematic 
review of publications from a recent 5-year period. Eur J Clin 
Pharmacol 71(12):1429–1440

 9. Woolcott JC, Richardson KJ, Wiens MO, Patel B, Marin J, 
Khan KM et al (2009) Meta-analysis of the impact of 9 medi-
cation classes on falls in elderly persons. Arch Intern Med 
169(21):1952–1960

 10. Hartikainen S, Lonnroos E, Louhivuori K (2007) Medication as 
a risk factor for falls: critical systematic review. J Gerontol Ser 
A, Biol Sci Med Sci 62(10):1172–1181

 11. Leipzig RM, Cumming RG, Tinetti ME (1999) Drugs and falls 
in older people: a systematic review and meta-analysis: I. Psy-
chotropic drugs. J Am Geriatr Soc 47(1):30–39

 12. Leipzig RM, Cumming RG, Tinetti ME (1999) Drugs and falls 
in older people: a systematic review and meta-analysis: II. Car-
diac and analgesic drugs. J Am Geriatr Soc 47(1):40–50

 13. Seppala LJ, Petrovic M, Ryg J, Bahat G, Topinkova E, 
Szczerbińska K et al (2020) 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 50(4):1189–1199

 14. Carruthers SG (1994) Adverse effects of α1-Adrenergic block-
ing drugs. Drug Saf 11(1):12–20

 15. Welsh TJ, Mitchell A. Centrally acting antihypertensives and 
alpha-blockers in people at risk of falls: therapeutic dilemmas—
a clinical review. Under review.

 16. Chapple CR (2005) A Comparison of varying alpha-blockers 
and other pharmacotherapy options for lower urinary tract 
symptoms. Rev Urol 7(Suppl 4):22–30

 17. Ilhan B, Erdoğan T, Topinkova E, Bahat G. Management of 
commonly used urinary incontinence and benign prostatic 
hyperplasia drugs in older adults at risk of falls: a clinical 
review. Under review.

 18. Nishtala PS, Salahudeen MS, Hilmer SN (2016) Anticholiner-
gics: theoretical and clinical overview. Expert Opin Drug Saf 
15(6):753–768

 19. van Poelgeest EP, Pronk AC, Rhebergen D, van der Velde N 
(2021) Depression, antidepressants and fall risk: therapeutic 
dilemmas-a clinical review. Eur Geriatr Med 12(3):585–596

http://creativecommons.org/licenses/by/4.0/


657European Geriatric Medicine (2023) 14:649–658 

1 3

 20. Perucca P, Gilliam FG (2012) Adverse effects of antiepileptic 
drugs. The Lancet Neurology 11(9):792–802

 21. Kaliner MA (2002) H1-antihistamines in the elderly. Clin 
Allergy Immunol 17:465–481

 22. Stroup TS, Gray N (2018) Management of common adverse 
effects of antipsychotic medications. World Psychiatry 
17(3):341–356

 23. Korkatti-Puoskari N, Tiihonen M, Caballero-Mora MA, Topink-
ova E, Szczerbińska K, Hartikainen S. Therapeutic dilemma’s: 
antipsychotics and risk of falling in older adults: a clinical review. 
Under review.

 24. Capiau A, Huys L, van Poelgeest E, van der Velde N, Petrovic M, 
Somers A (2022) Therapeutic dilemmas with benzodiazepines 
and Z-drugs: insomnia and anxiety disorders versus increased fall 
risk: a clinical review. Eur Geriatr Med. https:// doi. org/ 10. 1007/ 
s41999- 022- 00731-4

 25. Sica DA (2007) Centrally acting antihypertensive agents: an 
update. J Clin Hypertens (Greenwich) 9(5):399–405. https:// doi. 
org/ 10. 1111/j. 1524- 6175. 2007. 07161.x

 26. van Poelgeest EP, Handoko ML, Muller M, van der Velde N 
(2023) Diuretics, SGLT2 inhibitors and falls in older heart fail-
ure patients: to prescribe or to deprescribe? A clinical review. Eur 
Geriatr Med. https:// doi. org/ 10. 1007/ s41999- 023- 00752-7

 27. Virnes RE, Tiihonen M, Karttunen N, van Poelgeest EP, van der 
Velde N, Hartikainen S (2022) Opioids and falls risk in older 
adults: a narrative review. Drugs Aging 39(3):199–207

 28. Lam S, Hilas O (2007) Pharmacologic management of overactive 
bladder. Clin Interv Aging 2(3):337–345

 29. Thadani U, Rodgers T (2006) Side effects of using nitrates to treat 
angina. Expert Opin Drug Saf 5(5):667–674

 30. Pollock M, Bazaldua OV, Dobbie AE (2007) Appropriate pre-
scribing of medications: an eight-step approach. Am Fam Physi-
cian 75(2):231–236

 31. Roux B, Berthou-Contreras J, Beuscart J-B, Charenton-Blavig-
nac M, Doucet J, Fournier J-P et al (2021) REview of potentially 
inappropriate MEDIcation pr[e]scribing in Seniors (REMEDI[e]
S): French implicit and explicit criteria. Eur J Clin Pharmacol 
77(11):1713–1724

 32. Lavan AH, Gallagher P, Parsons C, O’Mahony D (2017) STOPP-
Frail (screening tool of older persons prescriptions in frail adults 
with limited life expectancy): consensus validation. Age Ageing 
46(4):600–607

 33. American Geriatrics Society (2019) 2019 Updated AGS Beers 
criteria® for potentially inappropriate medication use in older 
adults. J Am Geriatr Soc 67(4):674–694

 34. O’Mahony D, O’Sullivan D, Byrne S, O’Connor MN, Ryan C, 
Gallagher P (2015) STOPP/START criteria for potentially inap-
propriate prescribing in older people: version 2. Age Ageing 
44(2):213–218

 35. Pazan F, Wehling M (2017) The FORTA (Fit fOR The Aged) app 
as a clinical tool to optimize complex medications in older people. 
J Am Med Dir Assoc 18(10):893

 36. Johanna J. Meds75+. Finnish Medicines Agency, Fimea; 2020; 
Available from: https:// www. fimea. fi/ web/ en/ datab ases_ and_ regis 
teries/ medic ines_ infor mation/ datab ase_ of_ medic ation_ for_ older_ 
perso ns. Accessed 20th of December 2022

 37. Bahat G, Ilhan B, Erdogan T, Oren MM, Karan MA, Burkhardt H 
et al (2021) International validation of the turkish inappropriate 
medication use in the elderly (TIME) criteria set: a delphi panel 
study. Drugs Aging 38(6):513–521

 38. Pazan F, Weiss C, Wehling M (2018) The EURO-FORTA (Fit 
fOR The Aged) list: international consensus validation of a clini-
cal tool for improved drug treatment in older people. Drugs Aging 
35(1):61–71

 39. Zazzara MB, Palmer K, Vetrano DL, Carfì A, Graziano O (2021) 
Adverse drug reactions in older adults: a narrative review of the 
literature. Eur Geriatr Med. 12(3):463–473

 40. NICE (2022) Medicines management in care homes. Quality 
standard [QS85]. Available from: https:// www. nice. org. uk/ guida 
nce/ qs85. Accessed 20th of December 2022.

 41. Department of Health (2001) Medicines and Older People. 
Implementing Medicines-related Aspects of the NSF for Older 
People (London: Department of Health). Available from: http:// 
www. wales. nhs. uk/ sites3/ docum ents/ 439/ nsf% 20for% 20old er% 
20peo ple% 20-% 20med icines% 20and% 20old er% 20peo ple. pdf. 
Accessed: 20th of December 2022.

 42. Dautzenberg L, Beglinger S, Tsokani S, Zevgiti S, Raijmann R, 
Rodondi N et al (2021) Interventions for preventing falls and fall-
related fractures in community-dwelling older adults: a systematic 
review and network meta-analysis. J Am Geriatr Soc. https:// doi. 
org/ 10. 1111/ jgs. 17375

 43. Seppala LJ, Kamkar N, van Poelgeest EP, Thomsen K, Daams 
JG, Ryg J et al (2022) Medication reviews and deprescribing as 
a single intervention in falls prevention: a systematic review and 
meta-analysis. Age Ageing 51(9):191

 44. NICE guideline (2022) Medicines optimisation: the safe and effec-
tive use of medicines to enable the best possible outcomes. Avail-
able from: https:// www. nice. org. uk/ guida nce/ ng5. Accessed: 20th 
of December 2022.

 45. Reeve E, Shakib S, Hendrix I, Roberts MS, Wiese MD (2014) 
Review of deprescribing processes and development of an evi-
dence-based, patient-centred deprescribing process. Br J Clin 
Pharmacol 78(4):738–747

 46. Seppala LJ, van der Velde N, Masud T, Blain H, Petrovic M, 
van der Cammen TJ et al (2019) EuGMS task and finish group 
on fall-risk-increasing drugs (FRIDs): position on knowledge 
dissemination, management, and future research. Drugs Aging 
36(4):299–307

 47. Beuscart JB, Pelayo S, Robert L, Thevelin S, Marien S, Dalleur 
O (2021) Medication review and reconciliation in older adults. 
Eur Geriatr Med. https:// doi. org/ 10. 1007/ s41999- 021- 00449-9

 48. Tinetti ME, Han L, Lee DS, McAvay GJ, Peduzzi P, Gross CP 
et al (2014) Antihypertensive medications and serious fall inju-
ries in a nationally representative sample of older adults. JAMA 
Intern Med 174(4):588–595

 49. Tinetti ME, McAvay GJ, Fried TR, Allore HG, Salmon JC, 
Foody JM et al (2008) Health outcome priorities among com-
peting cardiovascular, fall injury, and medication-related symp-
tom outcomes. J Am Geriatr Soc 56(8):1409–1416. https:// doi. 
org/ 10. 1111/j. 1532- 5415. 2008. 01815.x

 50. Fried TR, Tinetti ME, Iannone L, O’Leary JR, Towle V, Van 
Ness PH (2011) Health outcome prioritization as a tool for deci-
sion making among older persons with multiple chronic condi-
tions. Arch Intern Med 171(20):1854–1856

 51. Lundby C, Glans P, Simonsen T, Søndergaard J, Ryg J, Lau-
ridsen HH et al (2021) Attitudes towards deprescribing: the 
perspectives of geriatric patients and nursing home residents. J 
Am Geriatr Soc 69(6):1508–1518

 52. Lee J, Negm A, Peters R, Wong EKC, Holbrook A (2021) 
Deprescribing fall-risk increasing drugs (FRIDs) for the preven-
tion of falls and fall-related complications: a systematic review 
and meta-analysis. BMJ Open 11(2):e035978

 53. Boye ND, van der Velde N, de Vries OJ, van Lieshout EM, 
Hartholt KA, Mattace-Raso FU et  al (2017) Effectiveness 
of medication withdrawal in older fallers: results from the 
Improving Medication Prescribing to reduce Risk Of FALLs 
(IMPROveFALL) trial. Age Ageing 46(1):142–146

 54. Blum MR, Sallevelt BTGM, Spinewine A, O’Mahony D, 
Moutzouri E, Feller M et  al (2021) Optimizing therapy to 
prevent avoidable hospital admissions in multimorbid older 

https://doi.org/10.1007/s41999-022-00731-4
https://doi.org/10.1007/s41999-022-00731-4
https://doi.org/10.1111/j.1524-6175.2007.07161.x
https://doi.org/10.1111/j.1524-6175.2007.07161.x
https://doi.org/10.1007/s41999-023-00752-7
https://www.fimea.fi/web/en/databases_and_registeries/medicines_information/database_of_medication_for_older_persons
https://www.fimea.fi/web/en/databases_and_registeries/medicines_information/database_of_medication_for_older_persons
https://www.fimea.fi/web/en/databases_and_registeries/medicines_information/database_of_medication_for_older_persons
https://www.nice.org.uk/guidance/qs85
https://www.nice.org.uk/guidance/qs85
http://www.wales.nhs.uk/sites3/documents/439/nsf%20for%20older%20people%20-%20medicines%20and%20older%20people.pdf
http://www.wales.nhs.uk/sites3/documents/439/nsf%20for%20older%20people%20-%20medicines%20and%20older%20people.pdf
http://www.wales.nhs.uk/sites3/documents/439/nsf%20for%20older%20people%20-%20medicines%20and%20older%20people.pdf
https://doi.org/10.1111/jgs.17375
https://doi.org/10.1111/jgs.17375
https://www.nice.org.uk/guidance/ng5
https://doi.org/10.1007/s41999-021-00449-9
https://doi.org/10.1111/j.1532-5415.2008.01815.x
https://doi.org/10.1111/j.1532-5415.2008.01815.x


658 European Geriatric Medicine (2023) 14:649–658

1 3

adults (OPERAM): cluster randomised controlled trial. BMJ 
374:n1585

 55. O’Mahony D, Gudmundsson A, Soiza RL, Petrovic M, Jose Cruz-
Jentoft A, Cherubini A et al (2020) Prevention of adverse drug 
reactions in hospitalized older patients with multi-morbidity and 
polypharmacy: the SENATOR* randomized controlled clinical 
trial. Age Ageing 49(4):605–614

 56. Sawan M, Reeve E, Turner J, Todd A, Steinman MA, Petrovic M 
et al (2020) A systems approach to identifying the challenges of 
implementing deprescribing in older adults across different health-
care settings and countries: a narrative review. Expert Rev Clin 
Pharmacol 13(3):233–245

 57. van Poelgeest EP, Seppala LJ, Lee JM, Bahat G, Ilhan B, Lavan 
AH et al (2022) Deprescribing practices, habits and attitudes of 
geriatricians and geriatricians-in-training across Europe: a large 
web-based survey. Eur Geriatr Med 13(6):1455–1466

 58. Expertisecentrum Val- en fractuurpreventie Vlaanderen. Imple-
mentatieplan val- en fractuurpreventie in Vlaamse woonzorgcen-
tra. Available from: https:// lirias. kuleu ven. be/ retri eve/ 522985. 
Accessed: 20th of January 2022.

 59. Bhasin S, Gill TM, Reuben DB, Latham NK, Ganz DA, Greene 
EJ et al (2020) A randomized trial of a multifactorial strategy to 
prevent serious fall injuries. N Engl J Med 383(2):129–140

 60. Bruce J, Hossain A, Lall R, Withers EJ, Finnegan S, Under-
wood M et al (2021) Fall prevention interventions in primary 
care to reduce fractures and falls in people aged 70 years and 
over: the PreFIT three-arm cluster RCT. Health Technol Assess 
25(34):1–114

 61. Ailabouni NJ, Reeve E, Helfrich CD, Hilmer SN, Wagenaar BH 
(2022) Leveraging implementation science to increase the trans-
lation of deprescribing evidence into practice. Res Soc Admin 
Pharm. 18(3):2550–2555

 62. Uleman JF, Melis RJF, Quax R, van der Zee EA, Thijssen D, 
Dresler M et al (2021) Mapping the multicausality of Alzhei-
mer’s disease through group model building. Geroscience 
43(2):829–843

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://lirias.kuleuven.be/retrieve/522985

	European position paper on polypharmacy and fall-risk-increasing drugs recommendations in the World Guidelines for Falls Prevention and Management: implications and implementation
	Key summary points
	Aim 
	Findings 
	Message 

	Abstract
	Introduction
	Fall-risk-increasing drugs
	Before considering prescribing fall-risk-increasing drugs
	Regular medication review
	Medication review and deprescribing as part of multidomain falls preventive intervention or as a single intervention
	How to perform a fall-risk-increasing drugs medication review
	Comprehensive medication history
	Identify potentially inappropriate medications
	Determine if medications can be prioritized for deprescribing
	Plan and initiate withdrawal
	Monitoring support and documentation
	Implementation and future research

	Conclusion
	Acknowledgements 
	References




