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Abstract: Background/Objectives: In older patients, falls constitute a significant public
health concern and a major cause of hospital admission. Fall-risk-increasing drugs (FRIDs)
represent a key risk factor for falls. Therefore, modifying these drugs represents an im-
portant strategy for preventing recurrent falls and further patient harm. The objective of
this study was to evaluate a structured interprofessional collaboration between physicians
and pharmacists on managing FRIDs in older patients who present to the emergency
department (ED) after a fall. Methods: This study was performed in the ED of a tertiary
care hospital. Patients who were >65 years old and presented to the ED after a fall were
included. A routine care group was included between 1 March 2020 and 31 May 2020. A
pharmaceutical care group was included between 1 September 2023 and 30 November
2023. In the pharmaceutical care group, a clinical pharmacist supported the physicians in
identifying and managing FRIDs. Possible solutions for improving FRID prescription were
discussed interprofessionally. The number of FRIDs at ED admission and discharge, as well
as the number of FRID modifications, were evaluated. Results: A total of 107 patients were
enrolled in each group. There were 85 patients in the routine care group and 89 patients in
the pharmaceutical care group, with at least 1 FRID prescribed at ED admission (p = 0.483).
At ED discharge, there were 85 patients in the routine care group and 68 patients in the
pharmaceutical care group, with at least 1 FRID prescribed at (p = 0.010). There were seven
FRID modifications in the routine care group compared to 125 FRID modifications in the
pharmaceutical care group. Conclusions: In this study, the interprofessional collaboration
between physicians and pharmacists led to a reduced number of FRIDs being prescribed
and more FRID modifications in older patients at ED discharge. Further research is required
to ascertain the feasibility of integrating this single intervention into a multifactorial fall
prevention program.

Keywords: adverse drug reaction; clinical pharmacist; clinical pharmacy services;
deprescribing; emergency department; falls; fall-risk-increasing drugs; polypharmacy

1. Introduction
Falls in older patients pose a major challenge to society and are becoming more

prominent due to demographic changes [1]. Approximately 35% of persons aged 65 or
older fall at least once a year; for nursing home residents, the incidence is considered
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to be 50% [2]. Data from the American Centers for Disease Control estimate that, after
a fall, around 3 million older adults present to the emergency department (ED) in the
USA per year, imposing a major burden for the healthcare system [3]. Around a fourth of
falls in older patients require hospital treatment [4]. Serious injuries such as intracranial
bleeding or hip fractures can lead to long-term health impairments. In addition to the
health damage caused by falls for older patients, psychological and social consequences
can also arise. A fear of falling again reduces their own range of movement and can lead to
social isolation [5,6].

Therefore, preventing falls constitutes one of the main goals of relieving the burden
for patients and healthcare systems. Many different risk factors for falling exist, and these
can and should be addressed via interventions. These risk factors are often categorized
into extrinsic risk factors (e.g., uneven floors or bad lighting) and intrinsic risk factors (e.g.,
orthostatic hypotension or impaired mobility). A multifactorial risk factor assessment and
corresponding individualized interventions on a patient-by-patient basis are recognized
as pivotal elements for the prevention of recurrent falls and patient harm [7–9]. Such
interventions may include physiotherapy or occupational therapy. One aspect that should
be addressed in this multifactorial risk assessment is the patient’s medication. When
prescribing and administering drugs that increase the risk of falling, especially in the
context of increasing polypharmacy, so-called fall-risk-increasing drugs (FRIDs) constitute
an intrinsic risk factor [10,11]. Recent studies have reported that over 50% of older patients
are prescribed FRIDs [12,13]. As falls are a multifactorial phenomenon and often not
measured as an adverse drug reaction (ADR) in pharmacovigilance studies, it remains
challenging to definitively identify a drug-related causal relationship. Comprehensive data
on falls caused by drugs are increasingly being explored but have not yet been conclusively
analyzed [5].

The indications for drugs that are considered FRIDs are very heterogeneous, but the
mechanisms that lead to an increased risk of falls are often similar [5]. On the one hand,
some FRIDs can impair patients’ cognitive abilities by depressing the central nervous
system (CNS) (e.g., benzodiazepines and antidepressants) [14]. The depression of the CNS
can limit individuals’ perception of the environment: for example, individuals’ awareness
of uneven surfaces decreases and undesirable side effects such as dizziness impair coor-
dination [15]. On the other hand, some FRIDs, intentionally or unintentionally, affect the
cardiovascular system and can lead to orthostatic dysregulation or chronotropic insuffi-
ciency. These ADRs increase the risk of (pre-)syncopal events with subsequent falls [16].
Geriatric patients are more susceptible to ADRs due to limited drug elimination, an altered
distribution volume, and a sometimes slower metabolism. Given the heightened risk of
ADRs in this patient population, it is imperative to closely monitor the incidence and
severity of those ADRs [17].

The ED is often the initial point of contact for older patients who have fallen. It is
important to recognize that ED physicians frequently have limited time to comprehensively
evaluate and adjust medications that may contribute to the risk of falls [18]. Their primary
responsibility is to address the immediate trauma resulting from the fall, which can limit
opportunities for in-depth medication management. But the ED is also an opportunity
to address FRIDs at an early stage in the patient’s rehabilitation after a fall. Despite an
increasing awareness of this problem, it is often difficult to reduce FRIDs and, thus, the
problem is not routinely addressed [12]. With increasing polypharmacy and more complex
medication regimens, physicians face growing challenges in avoiding medication errors,
underscoring the need for specialized oversight. This domain could become an area of
responsibility for clinical pharmacists, who are already managing medication successfully
in a variety of clinical settings [19–22]. In the ED, addressing the identification of FRIDs
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in older ED patients and establishing strategies for reducing or improving FRID use in
interdisciplinary teams might be one way for clinical pharmacists to contribute to improved
medication safety. Once identified, FRIDs could be deprescribed or replaced by safer
alternatives if feasible, in collaboration with the treating physicians. For example, alpha-
blockers for hypertension can cause significant orthostatic dysregulation, leading to falls,
and might be replaced with drugs more suitable for older patients, such as ACE inhibitors.
If no alternatives are available, adjusting the dose or using other drug formulations might
offer the opportunity to reduce the occurrence of ADR and subsequent falls.

The objective of this study was therefore to ascertain the impact of an interprofessional
collaboration between physicians and pharmacists on FRIDs in older patients with trauma
in the ED. To this end, we integrated a clinical pharmacist into the interdisciplinary ED
team, with a particular focus on FRID identification and FRID management.

2. Materials and Methods
2.1. Study Setting

This study was performed in the ED of a university hospital offering tertiary care. The
hospital has a capacity of around 1450 beds and the ED treats approximately 2500 patients
per month. The ED treats adults ≥18 years and is staffed with a core team of long-term ED
physicians and additional physicians from the departments of surgery, internal medicine,
and neurology, as well as nurses specialized in emergency medicine.

2.2. Patients

Consecutive patients presenting to the ED between 8:30 a.m. and 1:30 p.m. on
weekdays were enrolled. This study included patients 65 years of age or older who
presented to the ED for a fall within the previous 24 h. Patients who came to the ED by
themselves and those who arrived by ambulance were included. Patients were screened
for chief complaints according to the Manchester Triage System potentially associated with
a fall: pain/trauma limb, pain/trauma torso, fall, wound, head injury, and major trauma.
Falls resulting from external factors (e.g., traffic accident) were excluded. Patients that
returned to the ED for secondary problems due to a previous fall (e.g., persistent pain) were
excluded. Patients transferred from another hospital or directly transferred to the intensive
care unit (ICU) were also excluded.

2.3. Study Design

This study was a consecutive, controlled intervention study that investigated FRID
prescription in older patients presenting to the ED after a fall and how the ED team manages
those FRIDs. The study protocol was approved by the responsible Ethical Committee
and the scientific evaluation was conducted anonymously. The routine care group and
pharmaceutical care group were assessed consecutively in order to avoid learning effects of
the pharmaceutical intervention in the routine patients. The implementation of a clinical
pharmacist within the ED was initially promoted by the leading physician of the ED. After
implementation, the clinical pharmacist was identified as a key factor in the optimization of
care for geriatric patients. The design and execution of the project was developed between
the ED, pharmacy and Department of Clinical Pharmacy.

2.3.1. Routine Care Group

The routine care group was included between 1 March 2020 and 31 May 2020. Patients
were treated for trauma and injuries by physicians from the surgical department in the ED.
The patients’ medical history, drug history, and laboratory results were obtained by the
physicians. If the treating physician had modified or recommended modifying the patients’
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drug therapy regarding FRIDs, the information was documented in the discharge letter, for
inpatients and outpatients, respectively. During this period, no clinical pharmacy services
were established directly in the ED. A drug information unit run by the pharmacy was
available to all physicians at the hospital via telephone.

2.3.2. Pharmaceutical Care Group

The pharmaceutical care group was included between 1 September 2023 and 30
November 2023. The initiation of the pharmaceutical care group was delayed due to the
COVID-19 pandemic, which resulted in contact restrictions and the redeployment of study
personnel to other critical tasks. A clinical pharmacist was integrated into the ED team and
conducted a targeted medication review for patients after a fall. The medication review
was performed with a particular focus on identifying FRIDs. For FRID identification,
a list was drawn up from the Beers Criteria and PRISCUS list; this included all drugs
associated with either a fall or orthostatic dysregulation [23,24]. An extended medication
history was obtained by the clinical pharmacist, if necessary (e.g., through relatives or
general practitioner).

After identifying the FRIDs, the clinical pharmacist worked out possible solutions for
drug management and discussed them with the treating physician. In this structured inter-
professional discussion, the potential FRIDs were analyzed and appropriate alternatives or
adjustments were considered. The jointly agreed-upon decision regarding FRID manage-
ment was documented in the discharge notes, for inpatients and outpatients, respectively.
This was communicated to the ward providing further treatment or given to the patient to
discuss with their general practitioner. If no modification was made because the benefit of
the drug’s effect outweighed the risk of a fall, in the interprofessional discussion, this was
documented as “no modification performed”. This procedure was applied directly in the
ED as part of the routine treatment process in order to avoid longer delays in patient care.

2.4. Data Collection

The following data were taken from the patient’s electronic medical record at the
hospital: demographic parameters (age, sex), the patient’s medication (including drug,
dose and administration time, number of drugs taken) and the reason for falling. The
reason for falling was classified as stumbling fall, (pre-)syncopal fall, and fall of unknown
reason. The number of FRIDs taken was assessed at ED admission and at ED discharge.
Any modifications to FRID therapy that the physician initiated in the routine care group or
performed as a result of the interprofessional discussion in the pharmaceutical care group
were derived from the medical record. Multiple drug therapy modifications were possible
in one patient. The modifications were classified into the following groups (based on
PCNE classification of drug-related problems): drug stopped, drug paused, dose changed,
administration time changed, alternative drug prescribed, further clarification with gen-
eral practitioner recommended, and no modification made [25]. All collected data were
anonymized and electronically documented in a database in Microsoft Excel.

2.5. Data Analysis

The number of patients with at least 1 FRID prescribed at ED admission and ED
discharge were compared between the routine care group and pharmaceutical care group.
The median number of FRIDs per patient at ED admission and at ED discharge between
the routine care and pharmaceutical care group were evaluated. The number of drug
therapy modifications on FRIDs performed in the ED were compared. Furthermore, age,
sex, and reason for falling were compared. For the following scientific evaluation, FRIDs
were classified into groups according to the STOPPFall criteria for the routine care and
pharmaceutical care group [26]. For metric and ordinal variables, the median and IQR were
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calculated. The Mann–Whitney U test and Chi-squared test were performed using IBM
SPSS Statistics 27.0. The results are given as two-sided p-values. p ≤ 0.05 was considered
statistically significant.

3. Results
In total, 107 patients were included in the routine care group. In the pharmaceutical

care group, 107 patients were also included (Figure 1).
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3.1. General Patient Characteristics

There were no major differences in baseline characteristics such as the patient’s sex,
the number of drugs taken, and the intake of FRIDs between the routine care group and the
pharmaceutical care group. Patients in the pharmaceutical care group tended to be older.
The results are displayed in Table 1.

Table 1. Baseline characteristics of the routine care group and pharmaceutical care group.

Routine Care
Group

Pharmaceutical
Care Group p-Value

No. of patients included 107 107
Sex % (n)

0.492Female 58 (62) 62 (66)
Male 42 (45) 38 (41)

Age median (Q25–Q75) 82 (76.5–87) 85 (80–90) 0.006
No. of drugs taken, median

(Q25–Q75) 7 (4–9) 7 (5–10) 0.608

No. of Patients with at least
1 FRID at ED admission (%) 85 (79.4) 89 (83.2) 0.483

No. of FRIDs/patient
median (Q25–Q75)
At ED admission

2 (1–3) 2 (1–3) 0.892

FRIDs, fall-risk-increasing drugs; p-values calculated with Mann–Whitney U test/Chi-squared test.

In the routine care group, a total of 218 FRIDs were documented at ED admission. In
the pharmaceutical care group, a total of 220 FRIDs were documented. The most common
classes of drugs were diuretics in both groups, accounting for approximately a fourth of
FRIDs. The FRIDs prescribed to patients who presented with a fall in the previous 24 h are
displayed in Table 2.

Table 2. Fall-risk-increasing drugs at ED admission (based on STOPPFall classification [26]).

Drug Class Routine Care Group
n = 218 (%)

Pharmaceutical Care Group
n = 220 (%)

Diuretics 55 (25.2) 61 (27.7)
Neuroleptics 31 (14.2) 33 (15.0)

Antidepressants 24 (11.0) 25 (11.4)
Antiepileptics 21 (9.6) 23 (10.5)

Opioids 32 (14.7) 22 (10.0)
Urologics/Anticholinergics 15 (6.9) 19 (8.6)

Parkinson disease drugs 5 (2.3) 11 (5.0)
Antihypertensives 15 (6.9) 7 (3.2)

Sedatives/Benzodiazepines 6 (2.8) 6 (2.7)
Antihistamines 0 (0.0) 4 (1.8)

Others 14 (6.4) 9 (4.1)

3.2. Patients with FRID Prescription at ED Discharge

There were 85 patients in the routine care group and 89 patients in the pharmaceutical
care group who had at least one FRID prescribed at ED admission. There was no statistically
significant difference between the groups according to the chi-squared test (p = 0.483). At
ED discharge, there were still 85 patients with at least one FRID prescribed in the routine
care group, compared to only 68 patients in the pharmaceutical care group. This difference
was statistically significant according to the chi-squared test (p = 0.010).
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3.3. Number of FRIDs at ED Discharge

In the routine care group, the median number of FRIDs per patient at ED admission
was two (1–3) (median IQ25, IQ75) in the pharmaceutical care group. There was no
statistically significant difference between the groups according to the Mann–Whitney U
test (p = 0.892). At ED discharge, the median number of FRIDs per patient was 2 (1–3) in
the routine care group, compared to and 1 (0–2) in the pharmaceutical care group. This
difference was statistically significant according to the Mann–Whitney U test (p = 0.003).

3.4. Drug Therapy Modifications

The physicians made a total of seven drug therapy modifications in seven patients in
the routine care group. In total, 78 of the 85 patients taking at least one FRID received no
drug therapy modification in the routine care group. Compared to that, in the pharma-
ceutical care group, drug therapy modifications were made for 125 of the 220 identified
FRIDs for 83 patients. The number of modifications ranged between one and three per
patient. In total, 6 of the 89 patients taking at least one FRID received no drug therapy
modification in the pharmaceutical care group. After the interprofessional discussion of the
risk–benefits of FRID use, no modifications were made for 95 of the 220 identified FRIDs in
the pharmaceutical care group. The results are displayed in Table 3.

Table 3. Fall-risk-increasing drugs (FRIDs) and their modification at ED discharge.
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Diuretics
PCG 9 23 1 6 0 1 21
RCG 0 1 2 0 0 0 52

Neuroleptics
PCG 1 1 0 0 2 0 29
RCG 0 1 0 0 0 0 31

Antidepressants
PCG 2 3 0 0 1 3 16
RCG 0 1 0 0 0 0 24

Antiepileptics
PCG 3 3 0 0 0 5 12
RCG 0 0 0 0 0 0 21

Opioids
PCG 9 2 0 8 0 0 3
RCG 0 1 0 0 0 0 32

Urologic agents
PCG 0 0 0 4 9 0 6
RCG 0 0 0 0 0 0 15

Antihypertensives
PCG 0 3 2 1 0 1 0
RCG 0 0 0 0 0 0 15
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Table 3. Cont.
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Parkinson drugs
PCG 0 0 0 0 0 0 11
RCG 0 0 0 0 0 0 5

Sedatives
PCG 2 2 0 1 0 0 1
RCG 0 0 0 0 0 0 6

Antihistamines
PCG 0 3 0 0 0 0 1
RCG 0 0 0 0 0 0 0

Others
PCG 0 8 0 0 0 1 0
RCG 0 1 0 0 0 0 14

PCG—pharmaceutical care group; RCG—routine care group; GP—general practitioner.

4. Discussion
The findings of this study demonstrate that the interprofessional collaboration of

physicians and clinical pharmacists in the ED can improve the effective identification and
reduction in the prescription of FRIDs in older patients who have experienced a fall. As
a result of this collaboration, the number of patients with a FRID prescription decreased
significantly at ED discharge with pharmaceutical care. Furthermore, the number of FRIDs
per patient was reduced by one FRID at the time of ED discharge in the pharmaceutical care
group in comparison to no reduction in the routine care group. In addition to the reduction
in the prescription of FRIDs by stopping or pausing drugs, which is not always a viable
option, other drug therapy modifications were employed to improve FRID prescription.
These changes included adjustments to dosage or the timing of drug administration. The
number of FRID therapy modifications increased around 10-fold in the pharmaceutical care
group (7 vs. 125). Based on the risk–benefit assessment, however, a considerable number of
FRIDs were not modified after the interprofessional discussion, despite an identification
(95 out of 220 FRIDs).

4.1. FRID Classes

The type of FRIDs prescribed was found to be similar between the routine care and
pharmaceutical care groups, with the majority of prescribed FRIDs being diuretics in both
groups. Patients with those FRIDs often presented with hypotension or hypovolemia,
which can predispose them to syncopal events and subsequent falls. Additionally, sn
electrolyte imbalance caused by diuretics can also contribute to an increased risk of falls.
Furthermore, antihypertensive or urological agents (alpha-receptor blockers) can cause
orthostatic dysregulation, for example, and these were frequently identified as FRIDs.

A significant number of centrally acting drugs, which are known to cause CNS de-
pression, were prescribed and identified as FRIDs in both groups. Patients indicated that
dizziness or an unsteady gait was the underlying cause of their falls. These symptoms may
be attributable to CNS-depressing drugs, but they may also be indicative of pre-existing
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illnesses. It is well documented that these medications can impair cognitive abilities in older
patients; however, they are still widely prescribed to address the symptoms of aggression
associated with dementia [27].

4.2. FRID Management

Over three-fourths of the individuals who presented to the ED after a fall were taking
at least one FRID. The identification of these FRIDs could reduce the risk of falls by
implementing appropriate medication management strategies.

The number of drug modifications to FRID therapy increased around tenfold in the
pharmaceutical care group through interprofessional collaboration compared to the routine
care group. In particular, stopping drugs that were no longer indicated and adjusting doses
were much more frequent in the pharmaceutical care group.

Diuretics were frequently discontinued. This is because the patients often had a hypo-
volemic volume status, which can be detected in the ED with little effort. Discontinuation
was particularly common if they were prescribed diuretics for a high blood pressure. If
necessary, alternatives that are safer for geriatric patients such as ACE Inhibitors or calcium
channel blockers were prescribed. In patients treated with loop diuretics for the treatment
of edema in heart failure, the discontinuation of these FRIDs can be more challenging
as it increases the risk of exacerbating the underlying disease. Additionally, electrolyte
imbalances, particularly hyponatremia, were observed in some patients as a side effect of
diuretic therapy. However, the susceptibility of geriatric patients to diuretic side effects is
often overlooked when prescribing them [28,29]. Therefore, diuretics should only be used
with caution in older patients due to their potential ADR, especially for antihypertensive
indications, and replaced with more suitable alternatives.

In patients for whom drugs such as tamsulosin, which can cause orthostatic dysreg-
ulation when taken in the morning, or mirtazapine, which can cause daytime sleepiness,
were prescribed, the administration times were adjusted in the pharmaceutical care group.
Similarly, the dosage of opioids was frequently reduced if the patients reported prolonged
pain freedom and agreed to a reduction. In addition, a subset of patients received high
doses of opioids without concurrent non-opioid therapy, despite this being recommended
by the WHO analgesic ladder [30]. For those patients, the introduction of non-opioid
therapies could help to reduce opioid prescriptions while keeping patients free of pain.
However, the data on reducing the risk of falls by adjusting dosages are conflicting [31].

In conclusion, most FRID modifications involved the following drug classes: diuretics,
opioids, urological agents, and antihypertensives. In the ED, the conditions these med-
ications treat can be assessed by the staff with little effort (e.g., electrolytes, pain, blood
pressure or volume status), enabling timely adjustments to drug therapy.

In contrast, the drugs prescribed for neurologic or psychiatric diseases seem to be
harder to address, since the interdisciplinary discussion in the pharmaceutical care group
often led to no FRID modification (95 out of 220 FRIDs). The risk–reward evaluation of
those FRIDs often resulted in the acceptance of a potentially increased fall risk in favor
of a well-treated more complex disease (e.g., Parkinson’s disease, depression or epilepsy).
Nevertheless, identifying and developing awareness of a FRID alone should facilitate the
reevaluation of its prescription if falls recur.

4.3. Summary

In conclusion, the present study offers promising evidence that reducing the intake of
FRIDs through interprofessional collaboration is feasible in the setting of the ED and may
present one way to improve patient safety. The clinical pharmacist enhanced interprofes-
sional collaboration by collecting key data on FRID use and potential ADRs through direct
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patient interviews and by closely collaborating with physicians on FRID management,
leading to improved medication safety. However, it is important to recognize that this
intervention represents only one component of a broader, multifactorial and multiprofes-
sional strategy to mitigate the risk of falls. Future research should focus on determining
how this single measure can be effectively integrated into comprehensive risk assessment
frameworks, ensuring that it complements other preventive efforts to achieve a more robust
reduction in the incidence of falls. Achieving this objective in an effective manner would
enhance the quality of life for older patients, e.g., promoting enhanced mobility, reducing
hospitalizations, and improving independence.

4.4. Limitations

Although FRID prescription was significantly reduced in this study, we cannot con-
clude that there were fewer subsequent falls in the pharmaceutical care group due to the
lack of a follow-up program. Nor could any potentially negative impacts of discontinuing
FRIDs be assessed. Furthermore, the decisions concerning drug therapy changes reached
between the physician and pharmacist in the ED might not be implemented by the general
practitioner in the outpatient setting. Therefore, this study does not allow for any con-
clusions regarding the integration of the intervention into the comprehensive process of
fall reduction for patients. As patients were only included at a defined daytime, falls that
happened during the night may have been underreported or represent a selection bias in
the routine care and pharmaceutical care groups. It should also be noted that the results
of this study might not be generalizable to all older patients, as a significant proportion
of this demographic does not visit an ED after a fall and their FRID prescription might
differ. Patients in the pharmaceutical care group were significantly older by a median
of 3 years; therefore, they might be more prone to falls in the first place. However, this
difference may not be clinically relevant for this study as the FRID distribution, FRIDs
prescribed, and number of drugs taken did not differ between the groups. Furthermore, the
three-year interval between the routine care and intervention groups could have created
bias. However, no specific workflows or staff training for FRID management had been
established in the ED prior to the work of the clinical pharmacist in this study, therefore
minimizing the risk of bias.

5. Conclusions
Involving a clinical pharmacist in the interprofessional treatment team of the ED

contributes to identifying FRIDs and developing feasible management strategies. Through
this interprofessional collaboration, the prescription of FRIDs significantly decreased. An
appropriate clinical management strategy involving the discontinuation, pausing, or dose
adjustment of any concerning medication could be developed. In the future, studies that
promote the long-term implementation of these suggestions in routine care and lead to a
decrease in falls at the patient level should be performed.
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EuGMS Task and Finish group on Fall-Risk-Increasing Drugs (FRIDs): Position on Knowledge Dissemination, Management, and
Future Research. Eur. Geriatr. Med. 2019, 10, 275–283. [CrossRef]

12. Zidrou, C.; Vasiliadis, A.V.; Tsatlidou, M.; Charitoudis, G.; Beletsiotis, A. The prevalence of polypharmacy and fall-risk-increasing
drugs after hospital discharge for hip fracture: A retrospective study. J. Frailty Sarcopenia Falls 2022, 7, 81–87. [CrossRef] [PubMed]

13. Cox, N.; Ilyas, I.; Roberts, H.C.; Ibrahim, K. Exploring the prevalence and types of fall-risk-increasing drugs among older people
with upper limb fractures. Int. J. Pharm. Pract. 2022, 31, 106–112. [CrossRef]

14. Markota, M.; Rummans, T.A.; Bostwick, J.M.; Lapid, M.I. Benzodiazepine Use in Older Adults: Dangers, Management, and
Alternative Therapies. Mayo Clin. Proc. 2016, 91, 1632–1639. [CrossRef]

15. Rodnitzky, R.L. Drug induced Movement disorders. Clin. Neuropharmacol. 2002, 25, 142–152. [CrossRef] [PubMed]
16. Hanlon, J.T.; Linzer, M.; MacMillan, J.P.; Lewis, I.K.; Felder, A.A. Syncope and presyncope associated with probable adverse drug

reactions. Arch. Intern. Med. 1990, 150, 2309–2312. [CrossRef]
17. Gross, K.; King, A.N.; Steadman, E. Impact of a Pharmacy-Led Fall Prevention Program for Institutionalized Older People. Sr.

Care Pharm. 2021, 36, 217–222. [CrossRef]
18. Hohl, C.M.; Zed, P.J.; Brubacher, J.R.; Abu-Laban, R.B.; Loewen, P.S.; Purssell, R.A. Do Emergency Physicians Attribute Drug-

Related Emergency Department Visits to Medication-Related Problems? Ann. Emerg. Med. 2010, 55, 493–502.e4. [CrossRef]
[PubMed]

19. Hellinger, B.J.; Gries, A.; Schiek, S.; Remane, Y.; Bertsche, T. A prospective intervention study to identify drug-related emergency
department visits comparing a standard care group and a pharmaceutical care group. Eur. J. Emerg. Med. 2023, 31, 9–17.
[CrossRef]

20. Gemmeke, M.; Taxis, K.; Bouvy, M.L.; Koster, E.S. Perspectives of primary care providers on multidisciplinary collaboration to
prevent medication-related falls. Explor. Res. Clin. Soc. Pharm. 2022, 6, 100149. [CrossRef]

21. Patanwala, A.E.; Sanders, A.B.; Thomas, M.C.; Acquisto, N.M.; Weant, K.A.; Baker, S.N.; Merritt, E.M.; Erstad, B.L. A Prospective,
Multicenter Study of Pharmacist Activities Resulting in Medication Error Interception in the Emergency Department. Ann. Emerg.
Med. 2012, 59, 369–373. [CrossRef]

22. Van Cauwenberghe, L.; Van Kemseke, S.; Oudaert, E.; Pauwels, S.; Steurbaut, S.; Van Laere, S.; Hubloue, I. Interception of chronic
medication discrepancies by the clinical pharmacist in the emergency department. Eur. J. Emerg. Med. 2023, 30, 7–14. [CrossRef]
[PubMed]

23. Samuel, M.J. American Geriatrics Society 2023 updated AGS Beers Criteria® for potentially inappropriate medication use in older
adults. J. Am. Geriatr. Soc. 2023, 71, 2052–2081. [CrossRef]

24. Mühlbauer, B. The new PRISCUS List—Used judiciously, a valuable aid in deciding when to start and withdraw medications.
Deutsches Ärzteblatt Int. 2023, 120, 1–2. [CrossRef] [PubMed]

25. Pharmaceutical Care Network Europe. Classification for Drug Related Problems. Available online: https://www.pcne.org/
upload/files/417_PCNE_classification_V9-1_final.pdf (accessed on 2 August 2024).

26. Seppala, L.J.; Seppala, L.J.; Petrovic, M.; Petrovic, M.; Ryg, J.; Ryg, J.; Bahat, G.; Bahat, G.; Topinkova, E.; Topinkova, E.; 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 2021, 50, 1189–1199. [CrossRef]

27. Rawle, M.J.; Cooper, R.; Kuh, D.; Richards, M. Associations Between Polypharmacy and Cognitive and Physical Capability: A
British Birth Cohort Study. J. Am. Geriatr. Soc. 2018, 66, 916–923. [CrossRef]

28. Ruedinger, J.M.; Nickel, C.H.; Bodmer, M.; Maile, S.; Kressig, R.W.; Bingisser, R. Diuretic use, RAAS blockade and morbidity in
elderly patients presenting to the Emergency Department with non-specific complaints. Swiss Med. Wkly. 2012, 142, w13568.
[CrossRef]

29. Otto, R.; Roller, R.E.; Iglseder, B.; Dovjak, P.; Lechleitner, M.; Sommeregger, U.; Benvenuti-Falger, U.; Böhmdorfer, B.; Gosch, M.
Komplikationen durch Diuretikatherapie bei geriatrischen Patienten. Wien. Med. Wochenschr. 2010, 160, 276–280. [CrossRef]

30. Ventafridda, V.; Saita, L.; Ripamonti, C.; De Conno, F. WHO guidelines for the use of analgesics in cancer pain. Int. J. Tissue React.
1985, 7, 93–96.

31. Schiek, S.; Hildebrandt, K.; Zube, O.; Bertsche, T. Fall-risk-increasing adverse reactions—Is there value in easily accessible drug
information? A case-control study. Eur. J. Clin. Pharmacol. 2019, 75, 849–857. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1007/s41999-019-00162-8
https://doi.org/10.22540/JFSF-07-081
https://www.ncbi.nlm.nih.gov/pubmed/35775086
https://doi.org/10.1093/ijpp/riac084
https://doi.org/10.1016/j.mayocp.2016.07.024
https://doi.org/10.1097/00002826-200205000-00004
https://www.ncbi.nlm.nih.gov/pubmed/12023568
https://doi.org/10.1001/archinte.1990.00390220061012
https://doi.org/10.4140/TCP.n.2021.217
https://doi.org/10.1016/j.annemergmed.2009.10.008
https://www.ncbi.nlm.nih.gov/pubmed/20005010
https://doi.org/10.1097/MEJ.0000000000001070
https://doi.org/10.1016/j.rcsop.2022.100149
https://doi.org/10.1016/j.annemergmed.2011.11.013
https://doi.org/10.1097/MEJ.0000000000000961
https://www.ncbi.nlm.nih.gov/pubmed/35861664
https://doi.org/10.1111/jgs.18372
https://doi.org/10.3238/arztebl.m2022.0408
https://www.ncbi.nlm.nih.gov/pubmed/37982877
https://www.pcne.org/upload/files/417_PCNE_classification_V9-1_final.pdf
https://www.pcne.org/upload/files/417_PCNE_classification_V9-1_final.pdf
https://doi.org/10.1093/ageing/afaa249
https://doi.org/10.1111/jgs.15317
https://doi.org/10.4414/smw.2012.13568
https://doi.org/10.1007/s10354-010-0786-1
https://doi.org/10.1007/s00228-019-02628-x

	Introduction 
	Materials and Methods 
	Study Setting 
	Patients 
	Study Design 
	Routine Care Group 
	Pharmaceutical Care Group 

	Data Collection 
	Data Analysis 

	Results 
	General Patient Characteristics 
	Patients with FRID Prescription at ED Discharge 
	Number of FRIDs at ED Discharge 
	Drug Therapy Modifications 

	Discussion 
	FRID Classes 
	FRID Management 
	Summary 
	Limitations 

	Conclusions 
	References

