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ABSTRACT

Background: Fall-risk increasing drugs (FRIDs) are medications that
can increase the risk of falls (ROF) among older people (OP). However,
OP were shown to have little knowledge or awareness about FRIDs.
Additionally, education materials (EMs) on falls prevention infrequently
cover topics on FRIDs. This study aims to assess the freely available EMs
on falls prevention to determine the content and extent of information
about medications that are associated with falls. Methods: A systematic
Internet search was conducted to identify EMs on falls prevention. Each
EM was reviewed to identify information on (1) medications as a risk
factor for falls; (2) type of medications associated with falls; (3) adverse
effects of the medications; (4) medication review; (5) advice that OP
should communicate with healthcare providers about medication use; and
(6) advice for ensuring the safe use of medications. Results: Overall, 83
EMs on falls prevention were assessed. Only 33% of the EMs provided
examples of drug classes associated with falls. Most EMs highlighted
central nervous system (CNS) and cardiovascular (CV) drugs as FRIDs.
About half of the EMs contained information on the adverse effects of
medications associated with falls. Only 39% of them had information on

INTRODUCTION

Falls are common among older people (OP) and can result in injuries
such as fractures, dislocations, open wound contusion, and sprains/
strains of joints or muscles.! Such fall-related injuries can lead to
hospitalisation? and may affect the quality of life of OP.* Falls may also
lead to fear of falling (FOF), which often results in reduced daily living
activities and further physical function limitations.* Moreover, falls are
the leading cause of injury-related mortality among OP, the prevalence
of which has increased annually over time.®

Fall-risk increasing drugs (FRIDs) are medications that can increase the
risk of falls (ROF) among OP® mainly through their pharmacological
actions which affect the central nervous system (CNS)” or blood
pressure.® The pharmacological effects the drugs have on the CNS may
lead to dizziness and drowsiness, whereas their effects on blood pressure
may result in orthostatic hypotension (OSH). Such adverse effects can
impair the stability of OP and increase their ROE® It is important to
note that OP are generally more prone to these adverse effects since the
changes in their physiological functions alter the pharmacokinetics and
pharmacodynamics of drugs.’

FRIDs commonly used by OP include CNS drugs (e.g., benzodiazepines,
antidepressants, and antipsychotics) and cardiovascular (CV)
drugs (e.g., diuretics, a-blockers, B-blockers, and calcium channel
blockers)."”!! Other FRIDs include antidiabetic drugs and analgesics.'> "
Previous studies have shown that OP who have fallen were frequently
using FRIDs.®'* A systematic review reported that 65% to 93% of OP

medication review. Advice to encourage OP to communicate with HCPs,
and to ensure the safe use of their medications was only available in about
half of the EMs. Conclusion: The analysis highlights the content gap in
the existing EMs on falls prevention. Future developers of EMs on falls
prevention may consider strengthening their content on FRIDs.
Keywords: Education material, Fall-risk increasing drugs,
Medications, Older people.
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with a fall-related injury were using FRIDs at admission.”” In a study
in Denmark, 87.5% out of 200 OP admitted to a hospital due to hip
fractures were using at least one FRID.'® In another study in Malaysia,
17.4% and 60.3% of OP who had fallen were using one and > 2 FRIDs,
respectively.!” Even after hospital discharge following a fall-related
injury, OP frequently continue to be prescribed FRIDs. For instance, in
a study in Spain, out of 228 OP with hip fractures, 95% were discharged
with FRIDs. Alarmingly, 35.5% of them were discharged with more than
three FRIDs."”

Although being common FRID users, OP have been reported to have
little knowledge or awareness about these medications and their adverse
effects. This was demonstrated in studies conducted in the United States
(US) and Canada, which reported that many OP could not recognise
FRIDs or were largely unaware of their adverse effects.’®'* Additionally, a
qualitative study undertaken by Bell et al. (2017) reported that Norwegian
OP did not recognise medications as a major risk factor of falls, and often
blaming other factors such as worsening eyesight, other diseases, and
their environment (e.g., a slippery floor or icy ground outdoors) for their
falls.* The low awareness OP have about FRIDs has been recognised
as an important issue in OP care by the European Geriatric Medicine
Society (EuGMS) Task and Finish group on FRIDs.?! The professional
bodies recommend the dissemination of FRID knowledge to OP
through the use of the media, as well as education materials (EMs) such
as brochures and posters.?!
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EMs are a common method of providing knowledge to OP on various
health-related topics.> Examples of these include self-care for OP
with heart failure,” nutrition education for diabetic OP** and oral
health.”® Examples of the EMs available that cover a specific aspect
of falls prevention include booklets on nutrition education,” home
renovation,” and a mobile application for fall prevention exercises.”
Many other EMs for falls prevention cover information on various
components of falls prevention such as physical activity or exercise, a
safe home environment, and FOF management.” Nevertheless, despite
being an important modifiable risk factor for falls, medications are
infrequently covered in these EMs.” Moreover, the content and extent of
the information provided about medications that increase the ROF may
vary between different EMs.

Therefore, this study aims to assess the freely available EMs on falls
prevention to determine the content and extent of information provided
about medications that can increase the ROF in OP. The specific aims
were to identify: (1) the availability of information about medications
as a risk factor for falls; (2) information on types of medications that
are associated with falls; (3) information on the adverse effects of these
medications; (4) the presence of information about medication reviews;
(5) availability of advice that OP should communicate with healthcare
providers (HCPs) about medication use; and (6) advice for ensuring the
safe use of medications. The findings from this study can highlight the
content gap in relation to FRIDs in the existing EMs on falls prevention.
They also serve to inform improvement needs and strategies for future
development of EMs on falls prevention. Consequently, the findings may
guide EM developers to develop comprehensive EMs on FRIDs that
prove useful for OP.

METHODS

This study involved a systematic Internet search to identify EMs on falls
prevention containing any discussion on medications. This Internet
search followed the method described by Fajardo et al. (2019).* In this
study, a fall was defined as “an unexpected event in which the person comes
to rest on the ground, the floor or a lower level” FRIDs are medications
associated with an increased ROF among OP, as described in the meta-
analysis by Bloch et al. (2013) and Woolcott et al. (2009), as well as the
review by Huang et al. (2012).%*"* Examples of FRIDs include CV drugs
(e.g., antihypertensives, p-blockers, diuretics, and nitrates), CNS drugs
(antidepressants, benzodiazepines, antipsychotics, sedative-hypnotics),
non-steroidal anti-inflammatory drugs (NSAIDs), and hypoglycaemic
agents (e.g., biguanides, sulfonylureas, and insulin).%!233!

Education material inclusion and exclusion criteria

EMs on falls prevention were included for evaluation if they: (1) were
EMs in the form of a fact sheet, brochure, leaflet, booklet, or poster; (2)
mentioned or discussed medications; (3) were written in English; and (4)
targeted OP. EMs were excluded if they were: (1) developed by an entity
unaffiliated with a professional body/institution; (2) not freely available
to the public; or (3) targeted the HCPs or family/caregivers of OP.

Education material identification

The principal investigator (MSS) conducted the Internet search in
January 2022 utilising several search term combinations. These terms
were divided into two themes: (1) Theme 1: “EMs” (Booklet, Brochure,
Education Material, Fact Sheet, Leaflet); and (2) Theme 2: “Fall Risk/
Falls Prevention” (Drug-Related Falls, Falls, Fall Prevention, Fall Risk,
Fall-risk Increasing Drugs).

Employing the method described in a previous study,® each Internet
search for “Theme 1” was combined with each term from “Theme 27,
resulting in 25 searches overall. The uniform resource locator (URL) of
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Figure 1: Study diagram for the Internet search.

the first 50 search results for each term combination was recorded. To
optimise Google Search, the web browser cache was cleared after each
search had been completed.

Figure 1 shows the flow for the Internet search. The search strategy
resulted in 1250 URLSs being recorded. Duplicated URLs were identified
and removed, resulting in 660 URLs being screened. This list of URLs
included web pages relevant to falls prevention. These pages were further
explored to identify falls prevention EMs. This approach resulted in the
identification of an additional 69 URLs. With four URLs removed due to
duplication, the subsequent URL pool contained 725 URLs. These URLs
were then assessed consecutively to identify falls prevention EMs. A total
of 482 URLs were not falls prevention EMs, and were therefore removed.
This resulted in 243 URLSs of falls prevention EMs to be further screened
for inclusion in the study. The URLSs of falls prevention EMs that did not
meet the inclusion criteria were removed (n = 160), providing 83 EMs
for inclusion in the study.

Education materials assessment

The eligible URLs of falls prevention EMs were compiled by MSS, each
of which was then downloaded in portable document format (PDF). A
standardised data collection form was used to extract information from
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the EMs. This form was developed by the research team and was piloted
on ten EMs on falls prevention.

The data collection form compiled the following details:

1. Characteristics of EMs (ie., title, county of origin, year of
publication, developer, and type of EM);

Information highlighting medications as a risk factor for falls;
Type of medications highlighted as being associated with falls;
Information on the adverse effects of medications;

Information about medication reviews;

A

Advice that OP should communicate with healthcare providers
about medication use; and

7. Advice for ensuring the safe use of medications.

Data from each EM was extracted by MSS, checked by MSAW, and later
discussed among the research team. Any disagreements concerning the
data extracted were resolved through discussion.

Statistical Analysis

The descriptive data analysis was performed using the SPSS version 24.
Data were presented in frequencies and percentages.

RESULTS

Using an Internet search, 83 EMs on falls prevention were included in
this study. Table 1 shows the characteristics of these EMs. Most originated
from the United Kingdom (UK) (24/83, 29%), the US (17/83, 20%), and
Australia (17/83,20%). A trend was observed that an increasing number
of EMs on falls prevention were published between 2017 and 2021,
compared to the previous years. The majority of EMs were in the form of
booklets (33/83, 40%), brochures (21/83, 25%), and leaflets (15/83, 18%).
Out of 83 EMs, 60 (72%) discussed medications as a falls risk factor.

Only 33% (27/83) of the EMs provided examples of drug classes
associated with falls (Table 1). Among the EMs containing information
on the medication classes associated with falls (n = 27), CNS (26/27,
96%) and CV (12/27, 44%) drugs were the types of drugs mentioned
most frequently (Table 2). In terms of drug classes, sedative-hypnotics
(22/27, 81%), antihypertensives or drugs for heart disease (11/27, 41%),
and antidepressants (11/27, 41%) were the most commonly highlighted.
Antipsychotics, although in the CNS drug class, were mentioned the
least in the EMs (2/27, 7%) (Table 2).

Only about half (42/83, 51%) of the EMs in this study contained
information on the adverse effects of the medications associated with
falls (Table 1). Out of these 42 EMs, the majority highlighted light-
headedness/dizziness (35/42, 83%) or drowsiness (21/42, 50%) (Table
2). Interestingly, only 14% (6/42) of these EMs highlighted OSH as an
adverse effect of medications associated with falls. A small minority of
EMs (3/42, 7%) highlighted confusion, blurred vision, or musculoskeletal
symptoms as the main adverse effects of these medications (Table 2).

Additionally, information about medication reviews was available in
only 39% (32/83) of the EMs (Table 1). Among these EMs (n = 32),
information highlighting the role of HCPs in medication reviews (31/32,
97%) was the most common (Table 2). Additionally, statements that
encouraged OP to have their medications reviewed at least annually, or
that a medication review was needed if a medication regimen changes,
were found in only 25% (8/32) of the EMs (Table 2).

Advice that OP should communicate with HCPs about medication
use and that they should ensure the safe use of their medications was
available in 51% (42/83) and 49% (41/83) of the EMs, respectively
(Table1). Outofthe 42 EMsincluding the former type of recommendation,
the advice to discuss the adverse effects of medications and drug
interactions with HCPs (23/42, 55%), and medication reviews (16/42,
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Table 1: Characteristics of included EMs (n = 83).

Total EMs
(n=83) n (%)

Characteristics

Country
United Kingdom 24 (29)
United States 17 (20)
Australia 17 (20)
Canada 13 (16)
Ireland 4 (5)
New Zealand 3(4)
Singapore 2(2)
Israel 1(1)
Netherlands 1(1)
Norway 1(1)
Year of publication
Before 2007 4(5)
2007 - 2011 6 (7)
2012 - 2016 21 (25)
2017 - 2021 25 (30)
Not mentioned 27 (33)
Type of EMs
Booklet 33 (40)
Brochure 21 (25)
Leaflet 15 (18)
Fact sheet 10 (12)
Poster 4 (5)
Content
Medications as a risk factor for falls 60 (72)
Classes or examples of medications that are associated 27 (33)
with falls
Information about adverse effects of medications that 42 (51)
are associated with falls
Information about medication review 32 (39)
Advice for OP to communicate with HCPs about 42 (51)
medication use
Advice for OP to ensure safe use of medications 41 (49)

HCPs, healthcare providers; OP, older people

38%) were the most common. Only one EM (1/42, 2%) included the
advice that OP should consult HCPs before taking any new medications
(Table 2).

On the other hand, of all the EMs describing advice for the safe use of
medications (n = 41), the most common were those advising OP to take
medications as directed (22/41, 54%), to be aware of how medications
work, and to be aware of the adverse effects (22/41, 54%). The least
common advice in this category was related to the proper storage of
medications (2/41, 5%) (Table 2).

DISCUSSION

In this study, 83 EM:s on falls prevention that included a discussion of the
use of medications were assessed. To the best of our knowledge, this is
the first study to determine the content and extent of information about
medication use in EMs on falls prevention. The study revealed that the
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Table 2: Content about medication use in EMs on falls prevention.

Content

Classes and examples of FRIDs included in the
EMs

Classification by system
Central nervous system drugs
Cardiovascular drugs
Musculoskeletal conditions drugs
Classification by drug class
Sedative-hypnotics
Antihypertensives or drugs for heart diseases
Antidepressants
Diuretics
Anxiolytics
Mood stabilizers
Muscle relaxants
Analgesics
Opioid analgesics
Antipsychotics
Information on adverse effects of the medications
Light-headedness/dizziness
Drowsiness
Instability
Orthostatic hypotension
Tiredness
Confusion
Blurred vision

Musculoskeletal symptoms: weakness/stiffness/lack of
muscle coordination

Information about medication review

Healthcare providers are able to conduct medication
review for older people

Medication review should be conducted at least once
a year
Medication review should be conducted if there are
changes in medication regimen

All type of medications (including herbal medicines
and over-the-counter drugs) used by older people
should be reviewed

Medication review should be conducted if adverse
effects from medications are suspected

Older people are encouraged to bring their
medications to healthcare providers for medication
review

Medication review should be conducted if multiple
medications are used

Advice for OP to communicate with healthcare
providers about medication use

Discuss with HCPs about adverse effects of
medications and drug interactions

Ask HCPs about medication review

224

n (%)
Total EMs (n = 27)*

26 (96)
12 (44)
4(15)

22 (81)
11 (41)
11 (41)
4(15)
4(15)
4(15)
4 (15)
3(11)
2(7)
2(7)
Total EMs (n = 42)*
35 (83)
21 (50)
10 (24)
6 (14)
5(12)
3(7)
3(7)
3(7)

Total EMs (n = 32)*
31 (97)

8 (25)

8 (25)

6 (19)

4(13)

2 (6)

2 (6)

Total EMs (n = 42)*

23 (55)

16 (38)

Talk with HCPs about any concerns related to 7 (17)
medications
Inquire about alternatives to current medications that 5(12)
may increase the risk of falls
Discuss with HCPs about the indication of prescribed 3(7)
medications
Consult the HCPs before taking any new medications 1(2)
Advice for OP to ensure safe use of medications Total EMs (n = 41)*
Take medication as directed by healthcare providers 22 (54)
Be aware on how medications work and the adverse 22 (54)
effects
Never share medications with others despite having 10 (24)
the same indication
Keep an updated list of medications 9(22)
Obtain medications from the same health facility 4 (10)
Use medication management device 4(10)
Store medications properly 2 (5)

EMs, education materials; FRIDs, fall-risk increasing
drugs; HCPs, healthcare providers; OP, older people

“ Total number of EMs included the topic.

information about medication use varied in content and extent among
the included EMs. Only about half of the EMs included advice that OP
should communicate with HCPs about their medication use and ensure
the safe use of medications. Additionally, information on FRID examples
and medication reviews were found in less than 40% of the EMs.

Despite the evidence that many OP did not recognise medications as a
risk factor for falls,'s?" the current findings show that almost 30% of the
EMs on falls prevention lack this information. Additionally, only one-
third of the EMs included details of common FRID examples. The lack
of awareness among OP of the risk that medications could induce falls
often led to OP associating their falls with other causes (e.g., worsening
eyesight, other diseases, or the environment).” Additionally, without this
awareness, OP may not be cognisant of the adverse effect of medications
that can increase their ROF such as drowsiness, dizziness, and OSH. This
unawareness may cause them to ignore such effects, or regard them as
normal. This would potentially lead to a lack of discussion between OP
and HCPs about the adverse effects of medications that may increase
their ROE

However, one could argue that highlighting medications as a falls risk
factor can cause fear among OP, potentially causing them to reject their
medications, which may lead to further health implications.* Therefore,
it is imperative to identify how to effectively present this information
in EMs on falls prevention to improve the understanding among
OP of FRIDs, and ensure their safe use of medications. The authors’
recommendation is to highlight the benefits of the medications while
simultaneously emphasising the potential effect of such medications in
increasing the ROF in OP.

It was also noted that of all the EMs included, many highlighted CNS
and CV drugs as FRIDs. While these two drug classes are the major
FRID types,'*** other FRIDs such as antihyperglycaemic agents (e.g.,
oral hypoglycaemic drugs and insulin) were not mentioned by any EMs,
while less than 15% mentioned analgesics. Antihyperglycaemic agents
may induce hypoglycaemia, resulting in symptoms such as trembling,
shakiness, decreased cognitive ability, and palpitations. These symptoms
may consequently lead to falls.*® A previous study has shown that OP
who were using antihyperglycaemic agents with tight glycaemic control
experienced higher ROE* Therefore, it is imperative to educate OP who
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are using antihyperglycemic agents about the ROF due to the side effects
of these medications.

On the other hand, analgesics (e.g., NSAIDs and opioids analgesics)
have been considered FRIDs in certain reports.’"* Both NSAIDs and
opioids analgesics can produce CNS adverse effects such as dizziness
and confusion,”?¢ putting OP at ROF. A review by Hegeman et al.
(2009) demonstrated an increased risk of accidental falls among OP who
were exposed to NSAIDs.*** Another review by Yoshikawa et al. (2020)
suggested that OP who used opioids were at increased risk of falls, fall
injuries, and fractures.” These findings warrant measures to educate OP
that a potential effect of these medications is increased ROE

CNS adverse effects are common adverse effects of FRIDs in the
CNS drug class. However, some CNS drugs (e.g., antipsychotics and
antidepressants) can also cause OSH." Additionally, CV drugs, the other
major class of FRIDs, may also increase the ROF since one of their effects
is to lower the blood pressure, potentially resulting in OSH. Nevertheless,
in this study, only six EMs were found to specifically highlight OSH as
one of the adverse effects of medications associated with falls. Due to
the high prevalence of CV diseases (e.g., hypertension, coronary heart
disease, and congestive heart failure) among OP,* the use of multiple CV
drugs is common among them. Moreover, it is also common for OP to
have multiple co-morbidities including psychiatric disorders,” resulting
in their use of psychotropics. The use of CV drugs, especially in multiple
types and concomitantly with psychotropics, puts OP at a higher risk of
OSH, and potentially falls. Thus, educating OP about medications that
can induce OSH is crucial so that they may recognise the symptoms and
take the necessary action when such effects occur. OP with OSH should
be advised to discuss possible treatment changes (e.g., dose reduction,
and changes or stopping of medications) with HCPs.*

With that being mentioned, in this study, only about half the EMs
included advice that OP should communicate with HCPs about their
medication use. While it is crucial to enhance awareness in OP about
medication that may increase their ROF, it is also important to encourage
OP and HCPs to regularly discuss the FRIDs that they are using. We also
noted the alarmingly low occurrence of advice to consult HCPs before
taking any new medications. This should be a cause for concern since
OP may obtain medications from various sources* and may use new
medications that can potentiate their ROF. Regular discussions with
HCPs about medication use and communication regarding the use or
intention to use new medications will allow HCPs to assess the suitability
of the medications and address any concerns regarding medication use
among OP. The current study also revealed a low occurrence in the
reviewed EMs of advice to promote the safe use of medications. This
indicates a gap in the existing EMs on falls prevention. When attempting
to minimise medication-related falls, OP should be continuously
reminded to practise the safe use of medications, a point that should
always be emphasised in future falls prevention EMs.

Since medications are one of the modifiable risk factors for falls,
efforts to minimise the use of FRIDs in terms of their number, dose,
and duration should be warranted.** This could be achieved through
medication reviews by HCPs, especially pharmacists.”® These reviews
can be effective methods of assessing medication use and resolving
drug-related problems such as therapy duplication, adverse effects, and
drug-drug interactions.* Medication reviews that serve as ‘top-down’
interventions have been widely advocated as a strategy to reduce fall risk
by stopping a FRID or reducing the dose.****¢ Unfortunately, the current
study showed that only 39% of the EMs included discussed medication
reviews. Therefore, falls prevention EMs are recommended to include
information about the benefits of medication reviews and to encourage
OP, especially those with a ROF, to ensure their medications are reviewed
regularly.
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Strengths and Limitations

This is the first study to determine the content and extent of information
about medication use in EMs on falls prevention, thus providing an
insight into the current discussions about this topic in falls prevention
EMs. Furthermore, the study highlights the gap in the existing falls
prevention EMs regarding the inclusion of information about medication
use. One of the strengths of this study is the use of the search terms that
enabled the identification of various EMs from different countries and in
different formats.

Nevertheless, several limitations of the study were noted. First, the
present study only included EMs in the English language; thus, EMs in
other languages that might nevertheless be relevant to other international
patient populations were excluded. Secondly, since the results from
Google search can change constantly, the current results may not be
replicable. Additionally, as only an online search approach was used to
identify EMs, other EMs on falls prevention that are currently available
to OP in the healthcare settings may not have been captured. Therefore,
our findings may not be representative of all EMs on falls prevention.

CONCLUSION

This study revealed that the information about medication use in EMs on
falls prevention varies in its content and extent. The study highlights the
content gap in the existing EMs on falls prevention. Future developers
of EMs on falls prevention may consider strengthening the medication
use content by incorporating adequate information about medications
as a risk factor for falls, examples of FRIDs, and the adverse effects
associated with these medications. Additionally, the EMs should include
advice that OP should communicate with HCPs about their medication
use, measures to ensure the safe use of medications, and information to
encourage OP to have their medication reviewed regularly.

ACKNOWLEDGEMENT

The study was funded by the Ministry of Science, Technology and
Innovation, Malaysia, under the Fundamental Research Grant Scheme
(FRGS/1/2019/SS09/UITM/03/2).

CONFLICT OF INTEREST

The authors declare that there is no conflict of interest.

ABBREVIATIONS

OP: Older people; FOF: Fear of falling; FRIDs: Fall-risk increasing drugs;
ROF: Risk of falls; CNS: Central nervous system; OSH: Orthostatic
hypotension; CV: Cardiovascular; US: United States; EuGMS: European
Geriatric Medicine Society; EMs: Education materials; PDF: Portable
document format; HCPs: Healthcare providers; NSAIDs: Non-steroidal
anti-inflammatory drugs; URL: Uniform resource locator; UK: United
Kingdom.

REFERENCES

1. Verma SK, Willetts JL, Corns HL, Marucci-Wellman HR, Lombardi DA,
Courtney TK. Falls and fall-related injuries among community-dwelling adults
in the United States. PLOS ONE. 2016;11(3):e0150939. doi: 10.1371/journal.
pone.0150939, PMID 26977599.

2. Scott V, Wagar L, Elliott S. Falls and related injuries among older Canadians:
Fall-related hospitalizations and intervention initiatives. Victoria. 2010.

3. Hartholt KA, van Beeck EF, Polinder S, van der Velde N, van Lieshout EM,
Panneman MJ, et al. Societal consequences of falls in the older population:
Injuries, healthcare costs, and long-term reduced quality of life. J Trauma.
2011;71(3):748-53. doi: 10.1097/TA.0b013e3181f6fbeb, PMID 21045738.

4. Kwan MM, Close JC, Wong AK, Lord SR. Falls incidence, risk factors, and
consequences in Chinese older people: A systematic review. J Am Geriatr Soc.
2011;59(3):5636-43. doi: 10.1111/j.15632-56415.2010.03286.x, PMID 21361880.

225



Shaari, et al.: Medication Use Information in Education Materials on Falls Prevention

~

20.

21

22.

23.

24.

25.

Article History: Received: 06-02-2022; Revised: 21-02-2022; Accepted: 19-03-2022.

. Lohman MC, Sonnega AJ, Nicklett EJ, Estenson L, Leggett AN. Comparing

estimates of fall-related mortality incidence among older adults in the United
States. J Gerontol A Biol Sci Med Sci. 2019;74(9):1468-74. doi: 10.1093/gerona/
gly250, PMID 30358818.

. Huang AR, Mallet L, Rochefort CM, Eguale T, Buckeridge DL, Tamblyn R.

Medication-related falls in the elderly: Causative factors and preventive
strategies. Drugs Aging. 2012;29(5):359-76. doi: 10.2165/11599460-000000000-
00000, PMID 22550966.

Madhusoodanan S, Bogunovic OJ. Safety of benzodiazepines in the
geriatric  population. Expert Opin  Drug Saf. 2004;3(5):485-93. doi:
10.1517/14740338.3.5.485, PMID 15335303.

. Rivasi G, Rafanelli M, Mossello E, Brignole M, Ungar A. Drug-related

orthostatic hypotension: Beyond anti-hypertensive medications. Drugs Aging.
2020;37(10):725-38. doi: 10.1007/s40266-020-00796-5, PMID 32894454.

. Mangoni AA, Jackson SH. Age-related changes in pharmacokinetics and

pharmacodynamics: Basic principles and practical applications. Br J Clin
Pharmacol. 2004;57(1):6-14. doi: 10.1046/j.1365-2125.2003.02007.x, PMID
14678335.

. Zia A, Kamaruzzaman SB, Tan MP. The consumption of two or more fall risk-

increasing drugs rather than polypharmacy is associated with falls. Geriatr
Gerontol Int. 2017;17(3):463-70. doi: 10.1111/ggi. 12741, PMID 26822931.

. Wahab MSA, Nyfort-Hansen K, Kowalski SR. Inappropriate prescribing in

hospitalised Australian elderly as determined by the STOPP criteria. Int J Clin
Pharm. 2012;34(6):855-62. doi: 10.1007/s11096-012-9681-8, PMID 22864867.

. Bloch F, Thibaud M, Tournoux-Facon C, Breque C, Rigaud AS, Dugué B, et al.

Estimation of the risk factors for falls in the elderly: Can meta-analysis provide
a valid answer? Geriatr Gerontol Int. 2013;13(2):250-63. doi: 10.1111/j.1447-
0594.2012.00965.x, PMID 23185998.

. Woolcott JC, Richardson KJ, Wiens MO, Patel B, Marin J, Khan KM, et al.

Meta-analysis of the impact of 9 medication classes on falls in elderly persons.
Arch Intern Med. 2009;169(21):1952-60. doi: 10.1001/archinternmed.2009.357,
PMID 19933955.

. MilosV, Bondesson A, Magnusson M, Jakobsson U, Westerlund T, Midl6v P, Fall

risk-increasing drugs and falls: A cross-sectional study among elderly patients in
primary care. BMC Geriatr. 2014;14(1):40. doi: 10.1186/1471-2318-14-40, PMID
24674152.

. Hart LA, Phelan EA, YiJY, Marcum ZA, Gray SL. Use of fall risk—increasing drugs

around a fall-related injury in older adults: A systematic review. J Am Geriatr
Soc. 2020;68(6):1334-43. doi: 10.1111/jgs.16369, PMID 32064594.

. Andersen CU, Lassen PO, Usman HQ, Albertsen N, Nielsen LP Andersen S.

Prevalence of medication-related falls in 200 consecutive elderly patients
with hip fractures: A cross-sectional study. BMC Geriatr. 2020;20(1):121. doi:
10.1186/s12877-020-01532-9, PMID 32228478.

. Correa-Pérez A, Delgado-Silveira E, Martin-Aragoén S, Rojo-Sanchis AM, Cruz-

Jentoft AJ. Fall-risk increasing drugs and prevalence of polypharmacy in older
patients discharged from an orthogeriatric unit after a hip fracture. Aging Clin
Exp Res. 2019;31(7):969-75. doi: 10.1007/s40520-018-1046-2, PMID 30276631.

. Leonetti G, Lee J. Awareness of medication-related fall risk: A survey of

community-dwelling older adults. Healthy Aging Res. 2014;3:1-7.

. Wiens CA, KolebaT, Jones CA, Feeny DF. The falls risk awareness questionnaire:

Development and validation for use with older adults. J Gerontol Nurs.
2006;32(8):43-50. doi: 10.3928/00989134-20060801-07, PMID 16915745.

Bell HT, Steinsbekk A, Granas AG. Elderly users of fall-risk-increasing drug
perceptions of fall risk and the relation to their drug use - a qualitative study. Scand
J Prim Health Care. 2017;35(3):247-55. doi: 10.1080/02813432.2017.1358438,
PMID 28793815.

Seppala L, Van der Velde N, Masud T, Blain H, Petrovic M, van der Cammen T,
et al. EUGMS task and finish group on fall-risk-increasing drugs (FRIDs): Position
on knowledge dissemination, management, and future research. Drugs Aging.
2019;10(2):275-83.

Wahab MSA.The relevance of educating doctors, pharmacists and older patients
about potentially inappropriate medications. Int J Clin Pharm. 2015;37(6):971-4.
doi: 10.1007/s11096-015-0203-3, PMID 26415737

Boyde M, Song S, Peters R, Turner C, Thompson DR, Stewart S. Pilot testing of a
self-care education intervention for patients with heart failure. Eur J Cardiovasc
Nurs. 2013;12(1):39-46. doi: 10.1177/1474515111430881, PMID 22357784
Kang H-J, Shin E-M, Kim K-W. Evaluation of nutrition education for diabetes
mellitus management of older adults. Korean J Commun Nutr. 2009;14(6):734-45.
Sun KT, Shieh TM, Hsia SM, Ningrum V, Lin XY, Shih YH, editors. Easy to read
health education material improves oral health literacy of older adults in rural
community-based care centers: A quasi-experimental study. Healthcare (Basel).
2021;9(11):1465. doi: 10.3390/healthcare9111465, PMID 34828511.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37

38.

39.

40.

41.

42.

43.

44.

45.

46.

Yahya HM, Suzana S, Singh DK. Development and evaluation of a booklet on
nutrition education for falls prevention among older adults. Malays J Health Sci.
2020;18(2).

Jang M, Lee Y. The effects of an education program on home renovation for fall
prevention of Korean older people. Educ Gerontol. 2015;41(9).653-69.

Arkkukangas M, Cederbom S, Tonkonogi M, Umb Carlsson O. Older adults’
experiences with mHealth for fall prevention exercise: usability and promotion
of behavior change strategies. Physiother Theor Pract. 2021;37(12):1346-52.
doi: 10.1080/09593985.2020.1712753, PMID 31910707

Andrade |, Silva C, Martins AC. Application of the health literacy index on the
development of a manual for prevention of falls for older adults. Patient Educ
Couns. 2017;100(1):154-9. doi: 10.1016/.pec.2016.07.036, PMID 27516436.

Fajardo MA, Weir KR, Bonner C, Gnijidic D, Jansen J. Availability and readability
of patient education materials for deprescribing: An environmental scan. Br J
Clin Pharmacol. 2019;85(7):1396-406. doi: 10.1111/bcp.13912, PMID 30848837.

Van Der Velde N, Van Den Meiracker AH, Pols HA, Stricker BHC, Van Der
Cammen TJ. Withdrawal of fall-risk-increasing drugs in older persons: Effect on
tilt-table test outcomes. J Am Geriatr Soc. 2007;55(5):734-9. doi: 10.1111/.15632-
5415.2007.01137x, PMID 17493193.

Van Grunsven PM. The magnitude of fear of adverse effects as a reason for
nonparticipation in drug treatment: A short review. J Asthma. 2001;38(2):113-9.
doi: 10.1081/jas-100000028, PMID 11321680.

Malabu UH, VangavetiVN, Kennedy RL. Disease burden evaluation of fall-related
events in the elderly due to hypoglycemia and other diabetic complications: A
clinical review. Clin Epidemiol. 2014,6:287-94. doi: 10.2147/CLERS66821, PMID
25152631.

Action to Control Cardiovascular Risk in Diabetes Study Group, Gerstein HC,
Miller ME, Byington RE, Goff DC, Bigger JT, Buse JB, et al. Effects of intensive
glucose lowering in type 2 diabetes. N Engl J Med. 2008;358(24):2545-59. doi:
10.1056/NEJM0a0802743, PMID 18539917.

Hegeman J, van den Bemt BJ, Duysens J, van Limbeek J. NSAIDs and the risk
of accidental falls in the elderly: A systematic review. Drug Saf. 2009;32(6):489-98.
doi: 10.2165/00002018-200932060-00005, PMID 19459716.

Daoust R, Paquet J, Moore L, Emond M, Gosselin S, Lavigne G, et al. Recent
opioid use and fall-related injury among older patients with trauma. CMAJ.
2018;190(16):E500-6. doi: 10.1503/cmaj.171286, PMID 29685910.

Yoshikawa A, Ramirez G, Smith ML, Foster M, Nabil AK, Jani SN, et al. Opioid use
and the risk of falls, fall injuries and fractures among older adults: A systematic
review and meta-analysis. J Gerontol A Biol Sci Med Sci. 2020;75(10):1989-95.
doi: 10.1093/gerona/glaa038, PMID 32016284.

McNeill AM, Katz R, Girman CJ, Rosamond WD, Wagenknecht LE, Barzilay JI,
et al. Metabolic syndrome and cardiovascular disease in older people: The
cardiovascular health study. J Am Geriatr Soc. 2006;54(9):1317-24. doi:
10.1111/j.1532-5415.2006.00862.x, PMID 16970637.

Harwood D, Hawton K, Hope T, Jacoby R. Psychiatric disorder and
personality factors associated with suicide in older people: A descriptive
and case-control study. Int J Geriatr Psychiatry. 2001;16(2):155-65. doi:
10.1002/1099-1166(200102)16:2<155::aid-gps289>3.0.c0;2-0, PMID 11241720.

Figueroa JJ, Basford JR, Low PA. Preventing and treating orthostatic
hypotension: As easy as A, B, C. Clevel Clin. J Med. 2010;77(5):298.

Barber ND, Alldred DP Raynor DK, Dickinson R, Garfield S, Jesson B, et al.
Care homes' use of medicines study: Prevalence, causes and potential harm
of medication errors in care homes for older people. Qual Saf Health Care.
2009;18(5):341-6. doi: 10.1136/qshc.2009.034231, PMID 19812095.

De Jong MR, Van der Elst M, Hartholt KA. Drug-related falls in older patients:
Implicated drugs, consequences, and possible prevention strategies. Ther Adv
Drug Saf. 2013;4(4):147-54. doi: 10.1177/2042098613486829, PMID 25114778.

Lenander C, Bondesson A, Viberg N, Beckman A, Midlév P Effects of
medication reviews on use of potentially inappropriate medications in elderly
patients; A cross-sectional study in Swedish primary care. BMC Health Serv
Res. 2018;18(1):616. doi: 10.1186/s12913-018-3425-y, PMID 30086742.

Gheewala PA, Peterson GM, Curtain CM, Nishtala PS, Hannan PJ, Castelino RL.
Impact of the pharmacist medication review services on drug-related problems
and potentially inappropriate prescribing of renally cleared medications in
residents of aged care facilities. Drugs Aging. 2014;31(11):825-35. doi: 10.1007/
$40266-014-0208-y, PMID 25187228.

Kallio SE, Kiiski A, Airaksinen MSA, Méntyla AT, Kumpusalo-Vauhkonen AEJ,
JarvensivuTR et al. Community pharmacists’ contribution to medication reviews
for older adults: A systematic review. J Am Geriatr Soc. 2018;66(8):1613-20. doi:
10.1111/jgs. 15416, PMID 29972691.

Browne C, Kingston C, Keane C. Falls prevention focused medication review
by a pharmacist in an acute hospital: Implications for future practice. Int J Clin
Pharm. 2014;36(5):969-75. doi: 10.1007/s11096-014-9980-3, PMID 25108410.

Cite this article: Shaari MS, Wahab MSA, Alias R, Zaki IAH, Yassen AO. Evaluation of Information about Medication use in Education Materials on Falls
Prevention. J Young Pharm. 2022;14(2):221-6.

226

Journal of Young Pharmacists, Vol 14 Issue 2, Apr-Jun, 2022



