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Falls are often multifactorial, and it may be chal‑
lenging to elucidate specific causes or factors con‑
tributing to falls.8 In aged populations and indi‑
viduals with multimorbidity, cardiovascular con‑
ditions may contribute to increasing the propen‑
sity to fall. Current projections estimate that one 
in every 4 people in Europe could exceed 65 years 
by 2050,9 and the rising prevalence of various co‑
morbidities (eg, cardiovascular conditions) in pro‑
portion to age may be one of numerous sources of 
explanation for fall risk with increasing age.3 Most 
epidemiological data do not distinguish the etiolo‑
gy of a fall; this often renders it difficult to elucidate 
contributing factors for the resulting fall, and such 
data should only be used to understand the over‑
arching picture of fall epidemiology. Knowledge of 
such fall risk factors may help to minimize the risk 
of falls and develop preventive interventions.8

Therefore, in this report, we aimed to: 1) char‑
acterize various cardiovascular conditions and 
their contribution towards the overall risk of 
falling; 2) analyze the link between quality of 
life and other patient outcome measures and 
falls; 3) review fall risk factors and fall ‑related 
epidemiological data as well as their association 
with current fall prevention strategies (TAbLE 1).

Introduction Falls are the world’s second lead‑
ing cause of accidental death, with an estimat‑
ed 646 000 fatal falls occurring each year.1 With 
approximately 37 million falls requiring medical 
attention annually,1 interest in studying the fac‑
tors contributing to an increased risk of falls has 
grown substantially. In effect, falls are associat‑
ed with increased morbidity and mortality, in‑
creased hospital readmission rates, decreased 
patient independence, and strained healthcare 
resources.2

Multimorbidity is associated with an increased 
risk of falling,3 and adults over 65 years old expe‑
rience the highest number of fatal falls.1 Recent 
data showed that almost 17% of Poland’s popula‑
tion is at or above the age of 65 years,4 with 69% 
having 2 or more chronic medical conditions.5 In 
terms of generalized fall data, an epidemiologi‑
cal study in Poland concluded that 23.1% of those 
aged 65 years and older experienced at least 1 fall 
in the last 12 months, with a slight predominance 
in women (26.8% vs 19.7%).6 Data from 2015 es‑
timated that 1.2 million Polish adults at or above 
65 years had fallen at least once in 2015, and cur‑
rent models estimate that 2.3 million people in 
this age group will be affected in 2050.6,7
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Falls are associated with increased morbidity and mortality, rising hospital readmission rates, decreased 
patient independence, and strained healthcare resources. In aged populations and individuals with multi‑
morbidity, cardiovascular conditions may contribute towards an increased propensity to fall. The prevalence 
of cardiovascular conditions generally increases with age, and understanding potential fall risk factors 
may help to minimize the risk of falls and develop preventive interventions. Acting on even one such risk 
factor or introducing an appropriate intervention may reduce the overall propensity for a patient to fall. 
Further prevention strategies primed towards cardiovascular ailments should be elucidated and trialed.
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While it is challenging to pinpoint age alone as 
an etiological factor behind the risk of falling,15 
advanced age may be linked to multiple chronic 
comorbidities, driving up the fall prevalence men‑
tioned previously.3 Some patients forget falls al‑
together, especially if the resulting fall does not 
result in injury.15 In settings with limited infor‑
mation, the simplest explanation possible may 
be sought, leaving some potential risk factors for 
falls unexplored.

syncope as a risk factor for falls One of the larg‑
est categories of risk factors includes synco‑
pe,13 usually defined as a temporary loss of con‑
sciousness following diminished blood flow to 
the brain.16 As the level of consciousness is al‑
tered, the propensity for falling increases,17 and 
if syncope occurs while a patient is upright, 
the patient may fall.10 The specific differentiation 
between an unexplained fall and a fall related to 
syncope may be difficult.10,16 They may be indis‑
tinguishable due to elements of retrograde am‑
nesia, and thus falls can also be categorized into 
those that include transient loss of conscious‑
ness (TLOC) and those without.16,18 The current 
European Society of Cardiology (ESC) guidelines 
cite a strong consensus of managing unexplained 
falls in the same way as unexplained syncope 
(despite a lack of controlled trials).19 They fur‑
ther emphasize gathering history from patients 
and eyewitnesses to determine the presence or 
absence of TLOC, and if present, distinction of 
a potential origin of the TLOC. When syncope is 
suspected, the initial evaluation includes histo‑
ry taking and physical examination, supine and 
standing blood pressure measurements, and elec‑
trocardiography. Suspicion of particular cardio‑
vascular causes may find diagnostic yield in fur‑
ther electrocardiographic monitoring, echocar‑
diography, or other diagnostic testing specific to 
the suspected etiology.19 Further focus in this 
review will be maintained on syncope second‑
ary to CCS, vasovagal syncope, orthostatic hy‑
potension (OH), and causes of syncope occur‑
ring due to cardiac ‑specific conditions.

Carotid sinus syndrome Carotid sinus syndrome is 
characterized by syncope associated with an un‑
derlying carotid sinus hypersensitivity, leading 
to inappropriate carotid sinus function.20 The di‑
agnosis of CSS is often based on a clinical histo‑
ry and reproduction of symptoms during carot‑
id sinus massage, leading to replication of hy‑
persensitivity of the carotid sinus.19 One study 
analyzed patients over the age of 50 years pre‑
senting to the emergency department because of 
falls and reported that 1 in 3 patients attending 
due to nonaccidental falls had vasodepressor ca‑
rotid sinus hypersensitivity, and simple testing 
for intact baroreceptor function may help to ex‑
clude other etiologies.21 There is potential to de‑
crease the risk of falling in symptomatic patients 
by way of pacemaker insertion in appropriate pa‑
tient groups.21-25

Methods Electronic searches of the major elec‑
tronic databases (ie, PubMed, Scopus, Embase, 
Cochrane databases, and Google Scholar) using 
the key search terms fall, risk, prevention, and car-
diovascular were performed. An additional man‑
ual search of references in the selected articles 
was performed to further localize relevant stud‑
ies. The related links function in MEDLINE was 
used for additional possible references to max‑
imize the search strategy. Only articles in Eng‑
lish and Polish published up until April 2020 
were included. Studies from a variety of set‑
tings, including hospitals, nursing homes, and 
institutions were included; articles concerning 
sports ‑related falls, occupational falls, and phys‑
ical abuse–related falls were excluded. No for‑
mal limitations to the study types were estab‑
lished; 49 observational studies, 7 randomized 
controlled trials, 7 meta ‑analyses, and 7 system‑
atic reviews were selected for inclusion in this 
review. Other publications, such as guideline 
summaries, editorials, and narrative reviews, 
were also included to review professional soci‑
ety recommendations and expand on visions for 
future research. Additional relevant epidemio‑
logical data from the World Health Organiza‑
tion were also searched and included.

Risk factors Falls may be accidental, typically 
due to slipping, tripping, or colliding with some‑
thing, or unexplained, when there is no evident 
or apparent cause.10 It is essential to note the of‑
ten multifactorial nature of risk factors contrib‑
uting towards falls, and it is crucial to under‑
stand each factor’s potential contributions to‑
wards the patient’s propensity to fall.8 The prev‑
alence of cardiovascular conditions generally in‑
creases with age, and the most frequently cited 
associations of fall risk in the elderly include ca‑
rotid sinus syndrome (CSS), arrhythmias such as 
atrial fibrillation (AF), heart failure (HF), and va‑
sovagal syndromes.11-13

Advanced age and multimorbidity Advanced age 
is one of the most elementary factors increasing 
the risk of falling.1 An age between 65 and 74 
years was associated with a 31% risk of falling, 
which increased to 37% in the 80+ age group.14 

TAbLE 1 Key points to remember

Falls are often multifactorial; in aged populations and individuals with multimorbidity, 
cardiovascular conditions may contribute to the increased propensity of falling.

Syncopal syndromes, arrhythmias such as atrial fibrillation, and heart failure have had 
consistent associations with an increased fall risk.

Unexplained falls and falls related to syncope may be difficult to discern; current 
guidelines cite a strong consensus of managing unexplained falls in the same way as 
unexplained syncope.

Treatment considerations, such as antihypertensive drug use, may be associated 
with fall risk or injury severity in some specific settings.

Responsible medication prescribing, proper patient education, and medication review 
may help to mitigate fall risk.

Future studies should continue to assess fall prevention strategies, especially in 
the context of cardiovascular comorbidities.
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they may include structural defects such as valvu‑
lar disease or arrhythmias. Blood flow to the brain 
is impaired, and the resulting balance impairment 
increases the propensity of falling. While still mul‑
tifactorial, the main causes may stem from pa‑
tients’ cardiovascular conditions.19 The presence 
of mitral, tricuspid, or pulmonary valve regurgi‑
tation on echocardiography was associated with 
a higher fall risk.34 For example, AF has been re‑
ported to be an independent risk factor for non‑
accidental falls in the older adult population.35-37 
Proposed mechanisms include a directly dimin‑
ished cardiac output as well as an association of 
the same disease process affecting other parts 
of the conduction system, which may be further 
compounded in those with autonomic dysfunc‑
tion impairing protective reflexes.35 Although re‑
quiring further studies to establish definitive cau‑
sality, Jansen et al37 reported that patients aged 
65 to 74 years presenting with falls and adults 
aged 50+ years with self ‑reported syncope were 
twice as likely to have AF on examination.

Atrial fibrillation therapy A recent study found 
that the use of antiarrhythmic therapy increased 
the risk of fall ‑related injury and syncope com‑
pared with rate ‑lowering monotherapy, with 
the highest risk during the first 14 days.38 Appli‑
cable AF patient populations may use anticoag‑
ulants to diminish stroke risk, and while serving 
a protective effect, it may be considered a poten‑
tial modifier of the severity of injury following 
falls due to increased bleeding risk.35,39-42 Among 
patients with AF and appropriate criteria for an‑
ticoagulation, a previous fall history was associ‑
ated with delayed oral anticoagulation that was, 
on average, a 53 ‑day delay.43 A 2012 prospective 
study concluded that patients at high risk of falls 
who took oral anticoagulants were not at a signif‑
icantly increased risk of major bleeding as com‑
pared with low–fall risk patients, suggesting that 
a heightened fall risk alone should not discour‑
age the use of oral anticoagulants in patients with 
AF.44 Others have similarly concluded that anti‑
coagulation does not increase the risk of a signif‑
icant bleeding injury,45,46 but may increase mor‑
tality due to a bleeding injury.45 Another study 
concluded that older direct anticoagulant users 
with traumatic head injury following low ‑level 
falls did not have increased morbidity or mortal‑
ity as compared with warfarin or nonanticoagu‑
lant users.47 Several studies have suggested that 
following trauma, direct oral anticoagulation is 
associated with fewer major bleeding events as 
compared with warfarin40,48-50 and better out‑
comes,51 although others have suggested no dif‑
ference between warfarin and direct oral antico‑
agulants.52,53 Many authors have concluded that 
while the benefits of anticoagulation most often 
outweigh the risks,54 a case ‑by ‑case basis should 
be undertaken to properly balance all possible 
outcomes.41,42,55 The most recent ESC guidelines 
state that anticoagulation among patients with 
AF and a fall history should only be withheld from 

Vasovagal syncope Vasovagal syncope, an auto‑
nomic neural reflex failure resulting in reduced 
cardiac output and cerebral hypoperfusion,20 is 
among the most common causes of syncope, with 
one study estimating 24% of syncope workups to 
be classified as vasovagal.20,26 Although no studies 
have directly linked vasovagal syncope with falls, 
the premise of syncope increasing the propensity 
of falls maintains vasovagal syncope as a contrib‑
uting factor to the risk of falls.11,18,27 Diagnostic 
mainstays include monitoring the cardiac elec‑
trical activity to exclude arrhythmias and the po‑
tential use of the tilt table test as a confirmatory 
assessment.21,28 They may also include the use of 
an internal loop recorder in the case of recurrent 
unexplained symptoms or high ‑risk patients.28 
Management generally begins with patient ed‑
ucation and lifestyle modification, and may also 
include the use of counterpressure maneuvers, 
pharmacologic intervention, or modification of 
hypotensive medications.19,28 A severe or recur‑
rent clinical course of a predominantly cardioin‑
hibitory variant may lead to the consideration of 
cardiac pacing if asystole is the dominant feature. 
This is consistent with the recent ESC guidelines, 
which state that there is sufficient evidence that 
dual ‑chamber cardiac pacing should be consid‑
ered when correlation between symptoms and 
electrocardiographic findings is established in 
patients over the age of 40 years with features 
of the ISSUE (International Study on Syncope of 
Uncertain Etiology) trial.19,28

orthostatic hypotension Orthostatic hypotension 
with syncope may also increase fall risk, character‑
ized by functional or structural baroreflex impair‑
ment resulting in diminished compensatory re‑
sponses to postural changes.29 Drug ‑induced OH 
is the most common etiology, but it may also in‑
clude volume depletion and autonomic failure.19 
Decreased blood pressure without autoregula‑
tion may result in syncope and falls,30 and reports 
have suggested that OH is a risk factor for falls 
over a long time.31 While previous studies have 
concluded it is a risk factor in falls in the institu‑
tionalized (but not ambulatory) adults, a prospec‑
tive study with a median follow ‑up of 23 years 
suggested that the presence of OH in ambulato‑
ry middle ‑aged adults was associated with falls.31 
Another longitudinal cohort study with a mean 
patient age of 61.5 years found that both OH 
with impaired blood pressure stabilization at 40 
seconds after standing (relative risk [RR], 1.52; 
95% CI, 1.03–2.26) and sustained OH (RR, 1.81; 
95% CI, 1.06–3.09) were associated with an in‑
creased relative risk of unexplained falls.32 While 
orthostatic hypotension is classically associated 
with the elderly, studies have reported a preva‑
lence of up to 15.9% in middle ‑aged adults, al‑
though this group is associated with a lower rate 
of falling.31,33

Cardiac abnormalities Falls may also be attribut‑
ed to syncope secondary to cardiac abnormalities; 
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of the underlying issues must be reached. Among 
hospitalized patients with recent incidence of car‑
diovascular disease—including HF, myocardial in‑
farction, and AF—the fall risk score was high in 
22% of patients and was associated with an in‑
creased risk of death and 30 ‑day readmission.12

In -hospital versus out -of -hospital falls Fall risk 
protocols, staff training, and continuous obser‑
vation and monitoring of patients are often scru‑
tinized in healthcare settings. The quantification 
of falls is sometimes used as a healthcare qual‑
ity indicator, which has led to the development 
of fall prevention strategies in the clinical set‑
ting.70 Although such strategies are used, falls 
continue to occur, and even patients assessed to 
be at lowest risk may still fall.71 One prospective 
study aiming to elucidate the epidemiology of in‑
‑hospital falls found an occurrence rate of 2.97 
per 1000 patient ‑days in the cardiology ward. This 
rate was higher than for surgery (with 2.18 falls 
per 1000 patient ‑days) and orthopedics (0.8 per 
1000 patient ‑days), but was lower than for neu‑
rology (6.12 per 1000 patient ‑days) and oncology 
(3.75 per 1000 patient ‑days).72 As suggested by 
the authors, it is possible that falls not resulting 
in injury may have been underreported. This may 
also occur in the setting of self ‑reporting at gener‑
al wellness check ‑ups.73 Decreased self ‑reporting 
may be associated with the stigma of attribut‑
ing an injury to a fall, and addressing such issues 
could improve prevalence data and help to devel‑
op strategies to diminish mortality and morbidi‑
ty and allow appropriate fall risk reduction mea‑
sures to be initiated for a patient.73

Falls that occur outside the healthcare setting 
may prove to be more challenging to explain, es‑
pecially when a patient ‑reported history of a fall 
may be unreliable or even nonexistent. Without 
a credible history or even a witness, it may be 
difficult to determine factors increasing the risk 
of falling, which may lead to worse patient out‑
comes.74 Patients who experienced a fall and are 
further admitted into hospitals after presenta‑
tion have been quoted to have in ‑hospital mor‑
tality as high as 6% in those above the age of 75 
years; in these patients, AF and myocardial in‑
farction were among cardiovascular factors for 
independent predictors of short ‑term mortality.2

burden on healthcare and patient quality of life  
Patients with a previous history of falls and / or 
increased fall risk may be affected at both physi‑
cal and mental levels.75 Although it is not specif‑
ic to individuals with cardiovascular disease, both 
admitted and nonadmitted patients who experi‑
enced a fall have reported reduced quality ‑of ‑life 
scores up to even 9 months after the incident, and 
those who had been hospitalized following a fall 
had more frequently cited problems with mobili‑
ty, selfcare, and performance of usual activities.75 
A prospective study of adults aged 60 to 93 years, 
of whom 42.5% had at least 1 comorbid condition, 
concluded that fallers scored significantly lower in 

patients with severe uncontrolled falls (eg, epi‑
lepsy or multisystem atrophy), or in situations 
in which compliance and adherence cannot be 
guaranteed.56

Use of antihypertensive drugs Several studies have 
concluded that the chronic use of antihyperten‑
sives is not associated with an increased risk of 
falls,57,58 and 2 meta ‑analyses found that it did 
not increase the risk of falls or fall injuries.59,60 
Data analysis from the REGARDS (Reasons for 
Geographic and Racial Difference in Stroke) study 
demonstrated that the number of antihyperten‑
sive medication classes used was not associated 
with an increased fall risk.61 Intensive treatment 
of blood pressure (with a systolic blood pressure 
target under 120 mm Hg) was associated with 
an increased risk of hypotension, but not falls.62 
Some studies have found an association between 
antihypertensives and severe fall injuries (espe‑
cially those with previous fall injuries),63 associa‑
tions between loop diuretics and falls,58,64 and as‑
sociations within the setting of first ‑time or acute 
use of antihypertensive agents.57,59,65,66 Even with 
careful administration and use of the lowest ef‑
fective doses, hypotensive medications may pre‑
cipitate a fall or syncope in the early stages of 
use.57,59,66 This stresses the importance of thor‑
ough communication between the clinician, phar‑
macist, and patient, ensuring that an appropriate 
dosage has been established and potential side ef‑
fects have been explained.

blood pressure and falls A study looking at fall 
rates among patients over the age of 70 years 
who had undergone 24 ‑hour ambulatory blood 
pressure monitoring (ABPM) found that after 
1 year, those who had fallen had a significant‑
ly lower 24 ‑hour diastolic blood pressure as well 
as a higher 24 ‑hour pulse pressure as compared 
with those who did not experience fall injuries.67 
The study was limited by the reasoning for refer‑
ral to 24 ‑hour ABPM, as the indications were gen‑
erally unknown and may have included a suspi‑
cion of orthostatic hypotension. As low diastolic 
blood pressure is common among elderly patients 
with hypertension, strategies to potentially iden‑
tify at ‑risk patients may be useful.

Heart failure A long ‑term prospective cohort 
study undertaken in patients aged 60 to 93 years 
concluded that symptomatic HF is a risk factor for 
falls, with an age‑ and sex ‑adjusted odds ratio of 
1.88 (95% CI, 1.17–3.04).68 The effects of HF are 
multifactorial and the increased risk may be at‑
tributed to the disease process itself, the cardio‑
vascular system’s attempt to compensate, or even 
be secondary to treatment. Pinpointing the ex‑
act etiology of a fall in this group can be diffi‑
cult, although some predispositions may be iden‑
tified, such as dehydration or electrolyte imbal‑
ance.68,69 As patients in later stages of HF face dis‑
turbances across multiple organ systems, a bal‑
ance between symptomatic relief and treatment 
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whom symptomatic arrhythmia may be suspect‑
ed, or those presenting with suspected syncope, 
may benefit from such diagnostic workup, which 
could lead to the introduction of prevention strat‑
egies, lowering fall risk.19,27,82,83 One such pillar 
of management, especially in the syncope setting 
related to sinus node dysfunction, can be the im‑
plantation of a permanent pacemaker.19 A study 
of patients with this condition showed a signif‑
icant reduction in the number of falls following 
such an intervention.23 Although the study did 
not establish direct causality due to the lack of 
randomization and a control group (attributed to 
patient circumstances and ethical reasons), pace‑
maker implantation was associated with a reduc‑
tion in the incidence of falls in the 12 months fol‑
lowing implantation as compared with the pre‑
ceding 12 months.23 Irrespectively, the most re‑
cent ESC guidelines recommend pacemaker ther‑
apy when intermittent sinus arrest or sinoatrial 
block is tied to electrocardiographic evidence dur‑
ing documented syncope.19 In patients with symp‑
tomatic carotid sinus hypersensitivity, pacemak‑
er implantation was also used as an interven‑
tion to attempt to lower the possible risk of falls. 
The mean number of falls was considerably lower 
in patients who were paced versus those who were 
not, with a decrease even by over two ‑thirds.21,22 
A Cochrane review found that pacing in cardio‑
inhibitory carotid sinus hypersensitivity was as‑
sociated with a reduction in the rate of falls, but 
not the risk of falling,84 and pacing continues to 
be considered for symptomatic patients based on 
clinical practice.85

Within the realm of monitoring techniques, 
24 ‑hour ABPM has been suggested as a useful ex‑
amination in detecting hypotensive episodes in 
patients at risk, especially in the elderly who have 
low diastolic blood pressure and increased pulse 
pressure.67 Further confirmation of such param‑
eters should point to the need to stabilize blood 
pressure in such at ‑risk patients. These patients 
(as well as those with confirmed orthostatic hy‑
potension) should at the very least receive addi‑
tional consideration when prescribing new med‑
ications, which may compound the effects of or‑
thostatic hypotension, such as those that may 
decrease alertness.31

Medication review The use of a medication re‑
view as a tactic to diminish fall risk has been 
subject to controversy and conflicting opinions, 
and while this form of intervention has demon‑
strated some success in small ‑scale studies, other 
studies have not found the same benefits or cost‑
‑effectiveness.86,87 A study by van der Velde et al86 
concluded that the withdrawal of unnecessary fall 
risk–increasing drugs (FRIDs) was safe and ef‑
fective, with an absolute risk reduction reaching 
even 19%. Risk reduction was especially promi‑
nent in the class of cardiovascular medications; 
however, the control group was composed of pa‑
tients who were ineligible for FRID withdrawal. 
A more recent study using FRID withdrawal found 

health ‑related quality of life metrics and life sat‑
isfaction at baseline and after 6 years compared 
with nonfallers.76 Even a single traumatic event 
may diminish the sustainability of independence 
in a patient, and a previous history of falls has also 
been implicated in associations of recurrent falls 
and subsequent hospitalizations.74,77 A new fall 
history in a patient suffering from a chronic dis‑
ease, such as that of cardiovascular disease, can 
suggest disease progression into a state in which 
the balance between the pathologic process and 
cardiovascular compensation (even under phar‑
macotherapy) may begin to become disharmo‑
nious. One study quoted that more than half of 
hospitalized patients with a recent diagnosis of 
cardiovascular disease (including HF, myocardial 
infarction, and AF) was at moderate or high risk 
of falls, and a greater fall risk score was tied to 
a significant increase in the risk of readmissions 
as well as death.12

This leads to further implications in the neces‑
sary care for patients following falls; one such al‑
ternative is institutionalization. In a study of 1352 
patients older than 65 years who were admitted 
because of ground ‑level falls, 12% died, 51% were 
discharged to a skilled nursing facility, 33% went 
home without assistance, 6% went home with as‑
sistance, and 5% were referred to inpatient reha‑
bilitation care.78 Of these patients, 44.6% were 
readmitted, and for patients discharged alive, 
the 1 ‑year mortality rate was 24%; patients dis‑
charged to a skilled nursing facility had a 3 ‑fold 
higher risk of 1 ‑year mortality than those dis‑
charged home without assistance.78

The effects do not remain exclusive to the pa‑
tient; the burden on healthcare resources world‑
wide is immense. The financial impact of both fa‑
tal and nonfatal falls in the United States popu‑
lation aged 65 years and older was estimated to 
have reached almost 50 billion USD during 2015.79 
While it is extremely difficult to stratify the direct 
impact specific cardiovascular diseases may have 
on this quantification of falls, there is no doubt 
of the contribution, even in the form of associ‑
ated risk factors.

Prevention strategies Many strategies are cur‑
rently employed worldwide to diminish the risk 
of falling. The most basic within the healthcare 
settings involve the use of fall risk assessment 
screening, aiming to expose hidden or potential‑
ly modifiable factors, and patient education.80,81

Cardiovascular condition–specific interventions  
In patients with identified risk factors, especial‑
ly those pertaining to cardiovascular conditions, 
strategies undertaken are often specific to eti‑
ologies.80 For example, one study proposed im‑
plantable loop recording to monitor the pres‑
ence of arrhythmias in patients who had expe‑
rienced subsequent unexplained falls. With this 
measure, at the following fall, 20% could be at‑
tributed to arrhythmia, additionally guiding fur‑
ther management of the patients.82 Patients in 
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as needed, compared with patients receiving just 
generalized health advice.95 Possible cultural dif‑
ferences and family influences limited the study; 
a similar investigation was conducted in Italy, al‑
though it inquired about the use of continuous 
care while regularly providing educational in‑
put. The study demonstrated the effectiveness 
of a telerehabilitation program, including nurs‑
ing and medical monitoring concerning falls num‑
ber reduction, with relative risk dropping to 0.6 
(95% CI, 0.44–0.83).96 Another study showed that 
a tailored intervention program for fall reduction 
for community ‑dwelling patients was associated 
with an 11% reduction in fall risk at 1 year and 
a 33% lower incidence of claims for long ‑term 
care services compared with a control group.97 
In an inpatient setting, the formation of a fall 
reduction working group (using methods such 
as patient education and informing staff of pa‑
tient fall risk using wristbands) was associated 
with a decrease of falls from 2.1% to 1.3% over 5 
years.98 A 2018 Cochrane review concluded that 
although multifactorial interventions may reduce 
the rate of falls, there may be little or no differ‑
ence in other fall ‑related outcomes,70 and a recent 
meta ‑analysis has called the use of multifactori‑
al interventions to decrease falls into question; 
the study found insufficient evidence and calls for 
further research in such patients over the age of 
60 years.99 Although none of the multifactorial 
prevention strategies were primed exclusively to 
cardiovascular disorders, implementation and fu‑
ture research among patients suffering from such 
conditions would surely be feasible, especially in 
patients suffering from multiple comorbidities.100

summary This review was limited by the number 
of studies directly assessing associations of cardio‑
vascular conditions and the risk of falling, as well 
as specific interventions towards such risk factors 
and their tie to the propensity of falling. More 
studies should continue to assess the outcomes 
of tailored intervention programs, which could be 
used among patients with specific subsets of car‑
diovascular conditions and comorbidities.

In cardiology alone, relatively firm associations 
of increased fall risk among conditions such as ca‑
rotid sinus hypersensitivity, AF, and HF have been 
established. Further studies are needed to fully 
understand the multifactorial inputs towards fall 
risk, such as orthostatic hypotension and synco‑
pe, which may be attributed to cardiovascular ail‑
ments. As unexplained falls and falls related to 
syncope may be difficult to differentiate, the cur‑
rent guidelines encourage managing the initial 
workup for unexplained falls in the same way as 
unexplained syncope. Some potential risk factors 
for falls may be treated directly through thera‑
peutic interventions; others require a step ‑by‑
‑step approach to reduce risk.

With current knowledge, a cardiologist should 
focus on clear ‑cut actions: assessing conditions 
that may be causing increased risk with specific 
interventions, medication review and tailoring, 

that compliance was difficult and did not affect 
the time to the first or second fall, or time to first 
fall–related general practitioner consultation.87 
Subgroup analysis of cardiovascular FRIDs did 
find an increased time to the first general practi‑
tioner consultation and could be a continued di‑
rection of future research.87 Identifying patients 
and their medications that can increase fall risk 
may be relatively clear ‑cut, but difficulty can come 
from the necessity to switch to other medications 
while maintaining the same clinical effect; com‑
munication between pharmacists and physicians 
may help to increase successful outcomes.87,88 
This sentiment is particularly true among class‑
es of cardiovascular drugs, where FRIDs are often 
not suitable for modification compared with oth‑
er drug classes.88 Few studies have shown a sub‑
stantial and consistent reduction of risk following 
medication reviews, but this should not exclude 
their use; a reasonable balance must be undertak‑
en to facilitate the appropriate treatment with‑
out an increased risk of falling.89 The clinical ben‑
efits of medications (for example, treating a pa‑
tient for significant hypertension) should not be 
compromised owing to the belief that such con‑
tinued use may increase the risk of falling.57,61,62 
On the other hand, some FRIDs taken concom‑
itantly for other conditions may be modified in 
appropriate cases. Insomnia, for example, may be 
caused or exacerbated by HF. If this underlying 
cause is confirmed and treatment is optimized, 
the discontinuation of a FRID such as a benzo‑
diazepine receptor agonist may be considered.90 
It is the clinician’s duty, by consulting a pharma‑
cist when needed, to ensure that each medica‑
tion is adequately prescribed, establish reason‑
able dosages, and provide proper patient educa‑
tion on possible side effects.89 It should be the in‑
tent of every physician to review the medications 
currently being taken by the patient before initi‑
ating new ones.

Exercise and fall risk There is also evidence point‑
ing towards the use of exercise interventions to 
decrease fall risk.91 Apart from increasing mus‑
cle strength and balance, exercise may help pa‑
tients to perform daily activities without falling 
or the fear of falling.91 One such potential inter‑
vention is the use of supervised tai ‑chi exercis‑
es,91 which may also help to improve hemody‑
namic parameters.92 Exercise protocols, includ‑
ing tai chi, may thus be considered a potential 
option for decreasing fall risk, especially when 
combined with other interventions.

Tailored prevention plans The hypothesized pin‑
nacle of decreasing fall risk is to introduce an in‑
dividualized plan tailored to the patient,93,94 and 
several studies have attempted to compare the ef‑
fectiveness of such strategies. One study recent‑
ly undertaken in Malaysia showed no significant 
differences in the number of falls in patients who 
had their medications reviewed, had been edu‑
cated on falls, and had undergone interventions 
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and furthering patient education and rehabilita‑
tion. The assessment of a patient’s potential risk 
factors for falling, especially in the context of car‑
diovascular comorbidities, can help to lead to ap‑
propriate diagnostic workups and interventions 
to mitigate the risk of falling. As the cause of a fall 
may often be stratified into multiple contribut‑
ing factors, reducing even one such risk factor or 
introducing an appropriate intervention may re‑
duce the overall propensity for a patient to fall.
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