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Background: Falls in older adults are common. Age is a risk factor for falls and with an ageing population,
presentation to the emergency department (ED) resulting from falls is rising. Reasons for falls in older
adults are numerous and include cardiac arrhythmias. However, older patients who present with falls do
not appear to be routinely screened for cardiac arrhythmias.
Objectives: To determine the association between cardiac arrhythmias and unexplained falls in older
adults presenting to the ED and to identify the processes for cardiac screening in patients presenting to
the ED after an unexplained fall.
Methods: A scoping literature review was conducted because of the scarce number of primary research
articles using an investigational design to undertake a detailed systematic review. Several databases were
searched using the search terms: emergency department; trauma centers; arrhythmias cardiac; fall; and
accidental fall.
Data sources: A structured and systematic search using MEDLINE, Embase, and PubMed was conducted
from 2002 to December 2017.
Results: Five quantitative studies were included in this review that reported on adults who presented to
the ED after an unexplained fall. Several factors associated with falls and cardiac arrhythmias were
extracted from the data. These included age, past history of falls, current medications, comorbidities,
electrocardiography, and other cardiac findings.
Conclusion: Falls in the elderly population account for a significant number of presentations to the ED. A
number of known factors are associated with falls in elderly patients, including cardiovascular causes, yet
specific individualised factors are largely unknown. There is no routine screening process for the iden-
tification of cardiovascular risk factors in those who present to the ED with an unexplained fall. Further
research is needed to identify specific cardiac factors associated with the risk of unexplained falls in this
patient cohort and to transfer these findings into a routine screening process.

© 2018 Australian College of Critical Care Nurses Ltd. Published by Elsevier Ltd. All rights reserved.
1. Introduction

Falls are defined as an incident that causes the individual to
involuntarily rest either on the ground or at a level lower than that
from which they fell.1 Fall-related injury from varying heights is a
leading cause of emergency department (ED) presentations both
nationally and internationally. In Australia, falls constituted 40% of
all hospital presentations between 2006 and 2007, with adults
au (T. Wiseman), Vasiliki.
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older than 64 years accounting for 55% of these presentations.2

Adults in this age group are anticipated to fall at least once
throughout their lifespan and account for one-quarter of the New
SouthWales (NSW) population presenting to the ED for fall-related
injuries.3 Rates of fall-related hospitalisations have also risen by
2.5% annually between 1998 and 2012.4 In those older than 64 years
who have sustained fall-related injuries, there is significant
morbidity, and the high annual cost associated with hospitalisation
is estimated to exceed $600 million in Australia.5 Falls are also
identified as a leading cause of mortality in this patient cohort.5e7

While there are a number of known risk factors associated with
falls in the elderly including cardiovascular disease, dementia,
vertigo, mechanical factors, vision impairment, balance, and a
td. All rights reserved.
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history of falls, the evidence linking falls and nonfatal cardiac ar-
rhythmias is scant.2,8,9 As a result of the high number of fall-related
hospital presentations, risk of injury, mortality rate, and associated
financial burden, there is a noteworthy amount of research inves-
tigating falls in the elderly and a number of national and interna-
tional strategies aimed at preventing falls in the elderly.5,10,11

Despite this, the association between nonfatal cardiovascular ar-
rhythmias and unexplained falls appears underrecognised.9

Similar to falls, cardiac-related symptoms are also a significant
health concern in those older than 64 years. Cardiac abnormalities
also constitute a significant portion of ED presentations, with 328,
562 cases of atrial fibrillation (AF) being identified in Australia in
2014.12 AF is associated with other cardiac morbidities including
cardiac failure and death and has also been linked to the risk of
falls.13,14

The relationship between cardiac arrhythmias and syncope is
well documented, and these factors have been greatly researched
and identified as having a significant link.15,16 Syncope differs from
a fall and is defined as a rapidly occurring transient loss of con-
sciousness accompanied by a quick and spontaneous return to
usual level of consciousness.17 Often a fall is associated with syn-
cope. However, despite research that has spanned over a 30-year
period focused on cardiac monitoring and falls, the association
between falls and syncope and cardiac abnormalities remains
unclear.18e20 Furthermore, recent literature has now argued that
syncope has been previously mistaken and diagnosed as a fall9,21,22

further adding to the ambiguity.
With an ageing population and age being a risk factor for both

falls and cardiac arrhythmias, fall-related hospitalisations and
healthcare expenditure will potentially rise. This review, therefore,
was conducted to understand and describe what is known about
the relationship between unexplained falls from standing and
cardiac arrhythmias and to guide future research and clinical
practice.

There are a number of terms used to describe ‘falls’, but for the
purpose of this article, the term ‘unexplained falls’ will be used to
ensure consistency.23

2. Objectives of the review

The objective of this review was to determine the association
between cardiac arrhythmias and unexplained falls in older adults
presenting to the ED and to explore the processes by which adult
patients who present to the hospital after an unexplained fall are
screened for cardiac arrhythmias. More specifically, the review
objectives were the following:

� To ascertain cardiac factors associated with the risk of unex-
plained falls in this patient cohort;

� To identify the criteria for cardiac screening in patients pre-
senting to the ED after an unexplained fall.
3. Review method

A scoping literature review was conducted as there were a
scarce number of primary research articles using an investigational
design to undertake a detailed systematic review. Scoping reviews
involve the identification of what is currently known on a topic,
what is not yet known, and using this for translation to policy and
practice.24

The scoping review enabled the authors to gain understanding
on the current state of knowledge of the research topic, to identify
the need to undertake a systematic literature review, and to sum-
marise what is known on the topic and disseminate the findings.24
Given the limited availability of research that outlined the associ-
ation between cardiac arrhythmias and unexplained falls and the
diversemethodologies used, the authors deemed this methodmost
appropriate for the current review. The inclusion of all types of
literature enables the authors to review existing literature and
produce findings to enhance that of other literature.25 The inclusion
and exclusion criteria are as follows:

3.1. Inclusion criteria

� Primary research articles or case studies where the primary
presentation of the participants to the ED was the result of an
unexplained fall

� Research articles written in English.
� Research articles that included patients aged 16 years and older
� Research articles published between 2002 and 2017
3.2. Exclusion criteria

� Research articles that included patients who had presented to
the ED with an unexplained fall that was secondary to medi-
cation administration

� Research articles where the cohort was patients aged <16 years
� Research articles written in a language other than English.

Articles were screened by two authors (T.W. and V.B.) across the
time period 2002e2017 from Embase, MEDLINE, and PubMed da-
tabases, plus handsearching of key references and grey literature.
Combinations of the following search terms were used to identify
appropriate articles: emergency department or emergency ward,
trauma centers, fall, accidental fall, syncope, cardiac arrhythmias,
and falling. The time frame of 2002e2017 was chosen as this was
deemed to include any clinically current developments in cardiac
screening of this patient cohort after fall injuries.

Initially, the search resulted in 405 abstracts, seven of which
were duplicates across the two databases. The two authors (T.W.
and V.B.) reviewed the 405 titles and abstracts available and
applied the inclusion and exclusion criteria.

All abstracts meeting the criteria resulted in accessing full-text
versions, and these studies were read and re-read by the authors
(T.W. and V.B.) in conjunction with inclusion and exclusion criteria
to ensure reliability and accuracy. After review of full-text articles
by the two authors and a thorough selection process that included
the application of an 11 point critical appraisal tool,26 five articles
were included in the review.

Handsearching of key articles was also conducted (T.W. and V.B.)
and this resulted in one further article for inclusion (see Fig.1). Data
extraction was completed independently by each author, and dur-
ing this phase, the review authors met regularly to discuss evolving
queries that were resolved through consensus.

The authorsmet regularly throughout the process to discuss and
review the findings to guarantee concordance (T.W. and V.B.). Data
were synthesised and categorised from each of the included articles
according to study type and aim, methods, study sample, in-
terventions and screening tools, and major findings and/or out-
comes of the study. A table was formulated to manage the data
according to the categories listed previously (see Table 1).

4. Findings

There were a total of five articles included in the review. Across
the studies, there were a total of 6294 patients aged 50 years and
older who had presented to the ED after an unexplained fall. The
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Fig. 1. Decision trail of included studies describing the association between unexplained falls and cardiac arrhythmias.
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included studies were of varying quantitative designs and were
conducted in the USA, Ireland, UK, and Taiwan.

Following the process of data analysis, several factors associated
with patients presenting to the ED after an unexplained fall and
cardiac arrhythmias were extracted from the data. These are as
follows: age and other comorbidities, history of unexplained falls,
medications, and electrocardiography (ECG) and cardiac findings
(see Table 2). The factors are discussed further in the following
section.
4.1. Age and other comorbidities

Age is a risk factor for unexplained falls and is associated with
multiple comorbidities. These two risk factors combined increase
the likelihood of unexplained falls. Traditionally those aged older
than 64 years are classified as elderly; however, this review iden-
tified that adults aged 50 years and older were at risk of unex-
plained falls. Sanders13 identified that older adults weremore likely
to experience an unexplained fall, particularly if they had a history



Table 1
Study characteristics of included studies.

Author/year/country Study type/aim Method Study sample Intervention and screening
tool

Major findings/outcomes

Sanders, N. A., Ganguly,
J. A., Jetter, T. L.,
Daccarett, M.,
Wasmund, S. L.,
Brignole, M., &
Hamdan, M. H13

2012
USA

Retrospective cohort
study
Aim: to determine if
atrial fibrillation (AF) is
associated with falls in
this patient cohort

Screening of patient
records at the
emergency department
(ED) of the University of
Utah. Patients divided
into nonaccidental and
accidental falls groups
for data collection and
analysis

Patients aged >65 years
who presented to a
single ED after fall from
standing height
(n ¼ 442)

Screening of electronic data
provided by the hospital ED
to identify risk factors
associated with falls

Patients aged 80 years or
younger with a history of AF
were at greatest risk of
nonaccidental falls (2.5 times
greater than those without a
history of AF)

Bhangu, J., McMahon, C.
G., Hall, P., Bennett,
K., Rice, C., Crean, P.,
...& Kenny, R. A.20

2016
Ireland

Single center,
prospective,
observational cohort
study.
Primary aim:
identification of cardiac
arrhythmia associated
with a fall or syncope.
Secondary aim:
identification of cardiac
arrhythmia
independent of falls or
syncope

Patients presenting to
an ED in Dublin were
screened for inclusion.
After comprehensive
geriatric and
cardiovascular
screening, an
implantable loop
recorder (ILR) was
inserted to identify the
diagnostic value of the
ILR in detection of
arrhythmias in falls.

Fallers aged >50 years
with two or more
unexplained falls
presenting to ED
(n ¼ 70)

Insertion of an ILR to detect
arrhythmia overtime.
Initial assessments
performed on all patients
included Falls Efficacy Scale,
Timed Up and Go Test,
balance and mobility
assessment, cardiovascular
assessment, and medical
history

20% falls were directly
attributable to cardiac
arrhythmia
71.4% of unexplained falls had a
cardiac arrhythmia that was not
present at the time of ED
presentation with mean
arrhythmia detection time at
47.3 days’ after presentation
Patients with a cardiac
arrhythmia more likely to fall
during follow-up than those
who did not

Participants kept
weekly symptom
diaries, with biweekly
phone follow-up
Participants reviewed
at six monthly intervals
for up to 12 months

Davison, J., Brady, S., &
Kenny, R. A28

2010
UK

Prospective case
econtrol study.
Aim: to compare
electrocardiographic
(ECG) abnormalities in
patients with recurrent
falls and case control
group. To determine if
24- hour ambulatory
ECG identifies
arrhythmias associated
with falls

24-h ambulatory ECG
recordings were
compared in patients
with recurrent falls
presenting to the
ED and the case
econtrol group (no fall
or syncope).
ECG abnormalities
were categorised as
major (e.g. ventricular
arrhythmia) and minor
(e.g. atrial arrhythmia).

Patients aged 65 years
and older who
presented to the ED
with a fall or fall-
related injury.
Participants also
sustained an additional
fall in the preceding 12
months for inclusion
(n ¼ 128 fallers and
n ¼ 100 case controls)

All participants had a
detailed history and cardiac
assessment
Both groups fitted with a
24-h ambulatory ECG
recorder and asked to
record symptoms and
activities during the
recording period in a diary,
including time, symptoms,
and associated factors.
Analysis of tapes detecting
abnormalities were
assessed

Palpitations occurred in 10% of
fallers and 13% of controls. No
difference between the two
groups in prevalence of
abnormalities.
24-h ECG monitoring not useful
in identifying causes of falls in
people aged 65 years and older

Bhat, P. K., Pantham, G.,
Laskey, S., Como, J. J.,
& Rosenbaum, D. S14

2014
USA

Retrospective cohort
study

Review of patients
presenting to the ED of
a level 1 trauma center
between

Patients aged 18 years
and older presenting to
a large urban trauma
center

Data collection using
hospital registry to obtain
patient demographics,

Cardiac-related causes were
found in 13% of study
participants, and

Aim: to identify clinical
markers in patients
with traumatic falls
that may predict
cardiac-related syncope

2000 and 2009 ED after syncope and
traumatic fall (n
¼ 180) were screened.

circumstances and type of
fall, and medical history.
A security-protected
hospital database was used

54% had an unidentified cause
of syncope and traumatic fall
Highest predictors of cardiac
syncope were coronary artery
disease, age >65 years and
pathological Q waves.
Continuous ECG monitoring
with telemetry and Holter
monitor more useful than ECG
alone in identifying cardiac
causes of syncope and
traumatic falls

Hung, C. Y., Wu, T. J.,
Wang, K. Y., Huang, J.
L., Loh, E. W., Chen, Y.
M., ... & Tang, Y. J27

2013
Taiwan

Cross-sectional design
Aim: to establish if
cardiac comorbidities
and medication use are
associated with falls in
older adults with a
history of AF

Screening of inpatients
over 2 years who were
admitted for
fall evaluation and
management at a
tertiary medical center
in Taiwan

Inpatients aged 75
years and older
admitted to a geriatric
evaluation and
management unit in
Taiwan (n¼ 401). These
were divided into two
groups, those
with AF and those
without

Medical records reviewed
to identify any
comorbidities, past medical
history including
medication use and
information from a
Comprehensive Geriatric
Assessments including
numerous assessment and
screening tools

Significantly higher prevalence
of falls in patients with AF than
in those without

58.4% of patients had a history
of falls
16.5% of patients have a history
of AF. Among the AF patients,
47 (71.2%) had a history of
falling
Benzodiazepines were
associated with high falls
prevalence but not
cardiovascular drugs
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Table 2
Summary of findings.

Study Criteria for cardiac screening Cardiac factors associated with the risk of falls Implications for practice

Sanders et al.13 Complaint of a fall; accidental fall vs
nonaccidental fall

Age and comorbidities
� History of AF
� Age <81 years
Medications;
Electrophysiology and cardiac findings

Extrinsic (environment) and intrinsic
(person) risk factors contribute to fall in
older persons, with increased
prevalence in older adults with AF

Bhangu et al.20 Recurrent fallers with two or more
unexplained falls presenting to an ED;
Mini Mental State Exam>24

Electrophysiology and cardiac findings
� Cardiac arrhythmia
Age and Comorbidities
� Hypertension (HT); depression; arthritis;

and hypercholesterolaemia
� History of cardiovascular disease

Patients with a cardiac arrhythmia who
present to an ED with an unexplained
fall may not have the arrhythmia at
presentation

Davison et al.28 Presented to an ED with a fall or fall-
related injury in the last 12 months

History of falls
� Sustained an additional fall in

the preceding 12 months;
Age and comorbidities
Medications

Medical Hx to be considered;
assessment required to determine if
there is a correlation between
presentation (fall) and heart rhythm

Bhat et al.14 Presentation of traumatic fall to an ED
with subsequent syncope event

Age and comorbidities
� >65 yrs;
� History coronary artery disease
Electrocardiography and cardiac findings
� pathological Q waves

ECG screening tool that can offer
information for further investigation;
however, ECG alone is limited in
identifying patients who fell due to a
cardiac arrhythmia

Hung et al.27 Patients admitted for geriatric
syndrome and fall evaluation

Age and comorbidities
� History of AF;
� History of HT;
� High GDS score
Medications:
� Polypharmacy;
� Benzodiazepine use

Benzodiazepine use; Hx of paroxysmal
AF and HT were independent predictors
for fall in adults with Hx of AF.

AF, atrial fibrillation; ED, emergency department; ECG, electrocardiographic; GDS, geriatric depression scale.

T. Wiseman, V. Betihavas / Australian Critical Care 32 (2019) 434e441438
of AF (p < 0.001). Similarly, Davison27 compared adults with a
history of recurrent falls with adults who had no prior history of
unexplained falls and identified that the mean age of those with
recurrent falls were older compared with those with no prior his-
tory of unexplained falls (p ¼ 0.065).

In addition, Bhat et al.14 identified in their study of adult patients
that those who presented after an unexplained fall and ensuing
cardiac syncope were more likely to be aged older than 65 years
than those age 65 years and younger (74 years vs 63 years, p< 0.01).
This was consistent with Hung et al.28 who found that patients in
their study who were screened after an unexplained fall and who
had a history of AF were older. Furthermore, from multivariate lo-
gistic regression, age was identified as an independent risk factor
for falls in adults with AF (p ¼ 0.086).

Adults with multiple comorbidities, including cardiac arrhyth-
mias, are at a greater risk of falling.

Sanders13 identified that 61% of older adults who experienced a
nonaccidental fall had a history of AF compared with 44% of older
adults with no history of AF (p ¼ 0.009). Furthermore, study par-
ticipants in the same study who had experienced an accidental fall
had a higher prevalence of a history of AF (p ¼ 0.01).13 Neurological
disorders such as seizure disorders, stroke, dementia, Parkinson's
disease, and multiple sclerosis were predictors of nonaccidental
falls.

Hung et al.28 established in their study of patients admitted to
hospital after an unexplained fall that 71.2% of the patients with AF
had a history of unexplained falls. Hung et al.28 also found that a
history of paroxysmal AF was identified as an independent risk
factor for falls in adults with current AF (p ¼ 0.025).

Davison27 detected that adults with a history of falls compared
with adults with no history of unexplained falls were likely to have
a history of hypertension (odds ratio [OR] 1.6, 95% confidence in-
terval [CI] 1.0e2.4) and diabetes (OR 2.8, 95% CI 1.1e7.3). Addi-
tionally, Hung et al.28 identified that a previous history of
hypertension was an independent risk predictor for unexplained
falls in adults with a history of AF (OR 9.49, 95% CI 1.19e75.57,
p ¼ 0.034).

Bhat14 screened 180 patients who had presented with a trau-
matic, unexplained fall, and subsequent syncopal event. Several
independent predictors of cardiac syncope were identified in the
patients who presented with a traumatic fall, including the pres-
ence of pathological Q waves, a history of coronary artery disease,
and age more than 65 years (C-statistic 0.80 ± 0.04).14

Hung et al.28 in their sample of older adults aged older than 75
years observed that a higher score in the geriatric depression scale
which is a self-reporting tool to identify symptoms of
depression was a further independent factor for unexplained falls
in older adults (p ¼ 0.048).

5. History of unexplained falls

Adults with a history of unexplained falls have an increased risk
of further unexplained falls, and many recurrent fallers had asso-
ciated ECG abnormalities.

Bhangu20 identified that the mean number of unexplained falls
per study participants was between 2 and 12 in 1 year and that 83%
of these patients had an underlying cardiac arrhythmia and were
more likely to experience a further unexplained fall after the first
fall (p ¼ 0.0012).

Davison27 compared a group of patients with recurrent unex-
plained falls with a control group who had no history of falls. They
determined that the number of unexplained falls in the group of
adults with a history of recurrent unexplained falls was significant,
ranging from two to 50 unexplained falls.20

Hung28 also identified that the prevalence of recurrent unex-
plained falls in adults with AF was significantly higher than that in
those without AF and found that more than 70% has a history of
unexplained falls. Unexplained recurrent falls had a linear
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relationship (p per trend ¼ 0.020) to a number of independent risk
factors for unexplained falls including benzodiazepine use, hyper-
tension, and paroxysmal AF.29

6. Medications

Adults who take benzodiazepine and multiple medications are
at an increased risk of unexplained falls.

Sanders13 identified that polypharmacy use was more prevalent
in older adults with nonaccidental falls compared with patients
with accidental falls (66% vs 55% p ¼ 0.02). This was comparable to
Hung28 who also found a higher prevalence of polypharmacy use in
adults with a history of falls compared with the incidence of pol-
ypharmacy use in nonfallers (p ¼ 0.027). Significantly, benzodiaz-
epine use was identified as an independent predictor for
unexplained falls in adults with AF (p ¼ 0.003).

7. ECG and cardiac findings

Adults with abnormal ECG readings, particularly arrhythmias,
are at an increased risk of unexplained falls. Furthermore, cardiac
arrhythmias in patients with unexplained falls are often delayed
and not apparent at the time of presentation to hospital after an
unexplained fall.

In the study by Bhangu,20 participants were fitted with an
implantable loop recorder. The implantable loop recorder deter-
mined that cardiac arrhythmias were detected at a mean time of
47.3 days (standard deviation 48.25) after implantation (after fall-
related presentation to the ED). Of the participants, 20% had an
unexplained fall attributable to a cardiac arrhythmia which was
identified later.20

In addition, Davison27 compared adults with a history of falls
with adults with no history of falls and found that there was no
statistical significance in the difference in 24-h ECG monitoring
abnormalities between the two groups and suggested that short-
term ECG monitoring is not helpful in identifying cardiac causes of
falls in people aged 65 years and older.

Bhat14 identified that cardiac syncope in the patients who pre-
sented with traumatic falls was attributed to the following cardiac
abnormalities found on Holter monitor use and telemetry: brady-
dysrhythmias, trifascicular block, supraventricular tachycardia, AF,
ventricular tachycardia, pulmonary embolism, and severe aortic
stenosis.

The second aim of this scoping review was to explore the pro-
cesses by which patients who presented to the ED after an unex-
plained fall were screened for cardiac arrhythmias. This scoping
review identified that there is no current screening process to
identify cardiac arrhythmias contributing to patients who present
with unexplained falls.

7.1. Implications for practice

The intent of this literature review was to determine the asso-
ciation between cardiac arrhythmias and unexplained falls in older
adults presenting to the ED and to explore the processes by which
adult patients who present to the hospital after an unexplained fall
are screened for cardiac arrhythmias. From the review, five factors
associated with adults who presented to the ED with a fall and a
cardiac arrhythmia emerged: age and other comorbidities, history
of unexplained falls, medications, ECG, and cardiac findings.

Age was detected as a risk factor for unexplained falls in adults.
Four of the five studies identified that the older the person, the
greater the risk for experiencing an unexplained fall.30 Regardless
of age, the finding that age is a risk factor for unexplained falls is
consistent with previous literature.31
The study by Sanders et al. discovered that adults between 65
and 81 years were at the greatest risk of experiencing a fall
compared with adults >81 years. However, in contrast, Australian
data have identified that fall-related hospitalisations between 1998
and 2012 for older adults have increased by an average of 2.5%
annually with the greatest increase in adults older than the age of
85 years.32 International literature also supports Australian data
highlighting that age is a risk factor for falls, and the frequency of
falls increases with age.

A history of unexplained falls was a risk for experiencing further
falls. The study by Hung et al. further identified that adults with a
history of falls and underlying AF had a linear relationship with the
total number of independent risk factors for falls. Despite the
knowledge that both unexplained falls and cardiac arrhythmias are
related to high hospital presentations and have significant associ-
ated morbidity and mortality,2 there appears to be a distinct lack of
a routine screening process for cardiac arrhythmias in patients
presenting to the ED after an unexplained fall.33 Similarly, in an
international study by Rogenstein,34 ED clinicians acknowledged
that patients who present with AF are not routinely screened for
fall risk or a history of unexplained falls. The lack of screening in-
dicates that adults who currently present with either AF or an
unexplained fall do not activate a routine screening process. The
review by Alboni et al.35 argues for the initial assessment of an
adult presenting with a fall to be undertaken similarly to that of an
adult presenting with syncope. This includes a multifactorial
assessment and multifactorial treatment for adults who present
with falls which incorporates cardiac assessment and gait, cogni-
tive assessment, and environmental factors such as surface
assessment and footwear. This corresponds with the Australian
Commission on Safety and Quality in Health Care which also
stresses the importance of a multifactorial approach that includes
ongoing screening and prevention strategies from presentation to
the ED, admission, and when clinically indicated.36

The finding that not all cardiac abnormalities are present on ECG
at presentation is evident in the study by Bhangu20 who identified
that patients with an underlying cardiac arrhythmia were not
identified at presentation to the ED but 47.3 days after presentation.
In addition, Davison27 identified that 24-h ECG monitoring on
presentation did not identify cardiac abnormalities as a cause for
the unexplained fall. Furthermore, Bhat14 acknowledged that an in-
depth assessment that includes telemetry and Holter monitoring
was more advantageous than an ECG performed in isolation. This is
consistent with other literature that has identified several classifi-
cations for AF: first diagnosed; paroxysmal; persistent; long-
standing persistent; and permanent AF and silent AF which is
common in elderly populations and is often asymptomatic initially
unless identified early before it progresses to symptomatic epi-
sodes.37,38 Patients who present to the ED with paroxysmal AF, for
example, may not have their arrhythmia identified on the initial
ECG because of the transient nature of the type of AF.38 Further-
more, the authors argue of clinical incongruity in the diagnosis of
syncope in patients presenting to ED with AF. The link between
unexplained falls and cardiac arrhythmias such as AF and the
knowledge that these arrhythmias are not always recognised on the
initial ED presentation highlights a need for ongoing cardiac
monitoring and possible referral to specialists for ongoing review
beyond the initial acute presentation.

This review identified that older adults with comorbidities such
as cardiovascular disease, including a history of AF, neurological
disorders, diabetes, and depression, are at an increased risk for
unexplained falls. Yet, fall-related programs focus on prevention
strategies for mechanical falls and appear to pay less attention to
the prevention of unexplained falls associated with other comor-
bidities. As the risk of unexplained falls in the ageing population
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continues to grow, there is an increased need to improve clinical
processes, screening, and decision-making.39

Polypharmacy use by older adults was also found in this review
to be a risk factor for falls, in particular, the use of benzodiazepines
alongside other medications.28 This is consistent with prior litera-
ture that showed that the risk of unexplained falls in the elderly
significantly increased with polypharmacy use, in particular, when
the polypharmacy included the administration of
benzodiazepines.40,41

This review has identified an association between unexplained
falls and cardiac abnormalities. However, routine cardiac screening
of adults who present with an unexplained fall or routine fall risk
assessment of adults who present with a cardiac abnormality does
not appear to occur in practice. This is a significant finding with
implications for clinical practice and highlights the need for clini-
cally applicable cardiac screening processes for patients who pre-
sent after an unexplained fall.

Each of the reviewed studies did not identify a routine screening
process for identification of cardiac arrhythmias in patients pre-
senting to the ED after a history of unexplained falls. The implica-
tions for clinical practice indicated that consideration needs to be
given to patients who presentwith either a cardiac arrhythmia such
as AF or an unexplained fall. This patient cohort needs to be
screened for their fall risk including comorbidities identified from
this review, history of falls, and long-term cardiac monitoring.

Given the distinct lack of both Australian and international-
based articles investigating the association between unexplained
falls and cardiac arrhythmias, it would be beneficial to conduct
further studies based on EDs to gain local understanding of the
scope of patients who present to the ED after an unexplained fall
with an arrhythmia. This may also have implications for screening
and practice.

7.2. Limitations of this review

Nometa-analysis was undertaken as part of this review because
of the diversity of the studies that met the inclusion criteria.42 In
particular, the methodology and interventions undertaken within
each study differed and so a meta-analysis would not be
appropriate.43

This scoping literature review focused solely on patients pre-
senting to the ED after an unexplained fall and did not screen for
patients who had fallen in a healthcare setting such as a hospital or
an aged care facility. This limited the amount of studies included in
the review.

Owing to the lack of Australian studies available, this review had
a purely international focus and as such generalisability needs to be
questioned with the need for further studies being required within
an Australian context.

8. Conclusion

Unexplained falls in older patients are a significant contributor
to presentations to the ED and result in a high rate of morbidity and
mortality. This review identified a number of factors associated
with unexplained falls in this patient cohort presenting to the ED
after an unexplained fall, including cardiovascular causes such as
nonfatal arrhythmias. Despite this, there is limited research on the
specific link between unexplained falls and cardiac factors in pa-
tients presenting to the ED. Furthermore, there is no routine
screening process and long-term cardiac follow-up for the identi-
fication of cardiovascular or other comorbid risk factors in those
who present to the ED with an unexplained fall. Further research is
necessary to identify specific cardiac factors associated with the
risk of unexplained falls in this patient cohort who present to the
ED with an unexplained fall and to transfer these findings into a
routine screening process.
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