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Summary
Falls, as a part of so-called great geriatric problems, cause a decrease in functional capacity
and negatively affect the quality of life of older people. Risk factors for falls are divided into
internal and external ones.
The aim of the article is to describe the problem of falls among the elderly, with particular
emphasis on recurring falls and their relationship with polypharmacy and polypragmasy.
The work presents the principles of rational pharmacotherapy for older people. It should be
emphasized that in addition to rational pharmacotherapy, fall prevention programs, including
strength and coordination trainings and education of the elderly in the topic of organizing a
safe home environment, should be implemented.
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Introduction
Among the many health problems of the elderly, falls, which belong to the so-called
great geriatric problems, deserve special attention,. They reduce functional capacity and affect
the quality of life of older people around the world [1].
Fall is a sudden, unintentional change of position, caused by loss of balance during walking or
performing other activities, as a result of which the elderly person is on the ground, floor or
other low-lying surface. People can be called falling, if they suffered one or two falls during a
given time (most often the last 12 months), while one can speak about recurrent falls when
they occur two or more (according to Marcum et al.) [2] or at least three (according to
Kwiatkowska et.al) [3] times during the observation period.
The aim of the article is to describe the problem of falls among the elderly, with
particular emphasis on recurring falls and their relationship with polypharmacy and
polypragmasy.
Epidemiology of falls
Among people over 65 living in their own homes, more than 30% experience a fall at
least once a year, above 80 years of age - 40%, and above 90 years of age the percentage
increases to 50%. In nursing facilities, falls happen more often - to about 50% of their
residents, while they also get injured more often. In almost half of these cases falls are a
recurring problem [4,5,6].
In Poland, according to the Pol Senior survey, 23.1% of people aged over 65 fall, of whom
56.2% are women. With age, the frequency of falls increases - from 12% for people aged 6569 to 35.9% for people over 89 years of age. The falls most often occur during walking
(44%), getting up and sitting down, whereas they rarely occur during sports [7].
Most people fall once a year, but according to Milat et al. almost every tenth falling elderly
person declared four or more falls in the last 12 months. Half of these happen at home and
80% during the day. Falls at night are mainly related to getting up to use the toilet [8].
However, the number of people falling down may be underestimated, due to lack of reporting
of the incidents, especially if there were no negative consequences.
The increase in the percentage of older people falling means that the number of people at risk
will constantly rise. Research by the National Institute of Geriatrics, Rheumatology and
Rehabilitation (NIGRIR) predicts that by 2050 the number of falls among elderly in Poland
will double due to rapidly progressing aging of the population [9].
Risk Factors for Falls
Factors, which crucially increase the risk of falling are so-called internal risk of falling
factors, for example advanced old age and its accompanying blurred vision, hearing
impairment, changes in body shape of elderly person who suffers from hypoesthesia or
proprioception disorder, sarcopenia (loss of muscle mass), which mainly affects leg muscles
(difficulty in rapid reacting to suddenly appearing obstacles), besides multiple morbidities,
concurrently occurrence of chronic diseases. Fallout-related diseases include neurological,
cardiovascular, musculoskeletal, metabolic, gastrointestinal, genitourinary and mental
disorders. Particularly often, the fall-out tunnel predisposes Parkinson's syndrome (the risk of
falling increases 10-fold). In addition, the risk of a fall increases dementia by two to three
times (including behavioral disorders in the form of agitation, wandering and psychotic
symptoms). The most at risk of falling are people who are able to stand up from the chair, but
they require help with walking and are psychomotor-stimulated. Any sudden disease, such as
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pneumonia or dehydration, worsening the general condition may contribute to a temporary
increase in the risk of falls. Fall can also be the first manifestation of an acute illness or
exacerbation of a chronic disease process in an elderly person [10].
The external or environmental risk factors for falling can include slippery and uneven
surfaces, stairs, protruding thresholds or poor lighting, poorly selected footwear, unfit
orthopedic equipment, too loose clothing [11, 12].
External factors in around 50% of cases are responsible for falls among older people.
For the most part, both external and internal factors overlap with the loss of balance and
consequent collapse [13]. The likelihood of experiencing the adverse consequences of falls
increases in the case of recurrent falls and with an increase in the number of risk factors [14].
Falls as a financial factor of recurring falls
However, the basic risk factor for subsequent falls is the occurrence of such an adverse
event earlier in the patient [15, 16, 17]. It is emphasized that the reason for the recurrence of
falls, more often than in the case of occasional falls, are ordinary daily activities, i.e. walking,
changing position accompanied by worse performance of getting out of the chair, walking
test, standing foot (tandem stand) and mid-lateral deflections on the platform (medio-lateral
sway) [18]. In the Żak - Gryglewska study, it was shown that during the year of observation in
the elderly people who fell, the risk of subsequent falls increases significantly in 1/3 of the
subjects. The biggest threat was situations with a slight displacement of the center of gravity,
i.e. a change in body position and rotation. During the year, 1/3 of the subjects suffered
further falls. These people were clearly older and had worse results in the Tinetti test [19]. In
the Moreira study among 148 elderly people, after a one-year follow-up period, recurring falls
concerned 17.3% of respondents with a range of 2 to 9 falls [6].
Risk factors associated with recurrent falls are similar to those occurring in single falls, but
because repeated falls are more likely to be injured, people with repeated falls are an
important group to which preventive measures should be addressed [16]. Repeated falls are
associated with a greater manifestation of loss of self-confidence, social isolation, an increase
in the probability of taking home social security and death [14].
Consequences of falls
The consequences of falls are most often fractures of the femur, forearm and spine
leading to immobilization, pressure ulcers or pneumonia. It can even lead to death as a result
of hypothermia resulting from the absence of household members or the support of neighbors
immediately after the fall of the elderly at home [20]. Even if the fall did not lead to serious
body injuries, it can cause so-called "fear of falling"(FOF) which is characterized by
addiction, loss of autonomy and depression; dread, a fear of another fall, loss of faith in one's
own strength. For fear of another fall there is a limitation of physical activity, avoiding certain
activities (eg shopping, cleaning), and secondarily - impairments in fitness. Immobility
contributes to the loss of bones and muscles, which increases the risk of another fall [3, 21].
The FOF may also affect people who have not experienced a fall, but have witnessed a fall or
learned about its effects in someone else [22]. Tinetti et al. Estimated that 48% of older
people who fell at least once experienced fear of another fall, and 26% of people decreased
their daily activity because of this [23]. This is a typical example of self-inflating circles in
geriatric medicine, which is accompanied by an underestimated cause of falls in the form of
adverse drug reactions.
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Connection between polypharmacy, polypragmasy and recurring falls
An elderly person with polypathology requires adaptation of comprehensive
therapeutic regimens with the use of several drugs recommended by mulitple specialists
simultaneously (polypharmacy), which can lead to polypragmasy [24]. Polifarmacy is the use
of four or more prescription medications per day [25], whereas polypragmasy is sometimes
described as the situation when the patient is taking at least one drug for which there is no
indication or more drugs than is clinically indicated [26]. Adverse drug reactions in the
elderly are two or even three times more common than in the young, and the multitude of
diseases at this age promotes the usage of multiple drugs, also those available without a
prescription. At the same time, along with the number of medicines taken, the risk of
revealing their side effects increases, and the use of more than 4 drugs or psychotropic drugs
clearly increases the likelihood of falling [10] and 1.5-2 times increases the likelihood of
recurrent falls in the elderly[25].It seems, however, that the strongest association with the
occurrence of falls are psychotropic drugs [27]. In addition, it is believed that the risk of falls
depends on the type of drug used. Also, the addition of any new drug beyond the established 4
drug regimen increases the risk by another 14% [26].Meta- analysis by Ming et al. indicates a
higher probability of recurrent falls due to the use of antidepressants (1.5-3 times), sedatives
and hypnotics (1.8-4.5 times), antiepileptic drugs (3, 15 times higher probability of
recurrence), analgesics (1.30-5.60), laxatives (2.1 times higher risk of multiple falls),
anticholinergic (1.34 times the probability of relapses).When it comes to cardiovascular
medication, older people taking vasodilators, such as nitrates, are twice as likely to experience
recurrent falls, while those taking diuretics have a 1.8 times higher likelihood of recurrent
falls. Polypharmacy in the meta-analysis increased from 1.5 to 2 times the probability of
recurrent falls in older people [25]. According to Hilmer et al., the use of sedatives, hypnotics,
anticholinergic, antidepressants, and antidiabetic agents also promotes falls [28]. Cardiac
drugs, which are among the most commonly used among the elderly, may promote recurrent
falls, for example by lowering blood pressure (antihypertensive drugs, diuretics, vasodilators),
inducing cardiac arrhythmias (cardiac glycosides) or causing atrio-ventricular blockade
(verapamil). These drugs can cause fainting, collapse, and as a consequence, slipping or
falling. Orthostatic hypotension can affect about 30% of the elderly in the treatment of
hypertension [10, 29, 30]. In the report of Kario et al. among people over 65 years of age falls
were 2.8 times more common in people with systolic blood pressure below 140 mm Hg
(standing up) compared to people with a pressure greater than or equal to 140 mm Hg, but the
strongest predictor of falling was the history of past falls [31].
Rational pharmacotherapy as a modifiable risk factor in prophylaxis of falls.
A rational approach to pharmacotherapy of the elderly is one of the most important
aspects of their medical care, especially because treatment is usually long-term. The
principles of drug use by older people include: consideration of alternative treatments (is
pharmacotherapy always necessary?), use of drugs without anticholinergic action, without a
strong sedative effect, with a short biological half-life, without active metabolites, which give
the least interaction, with a broad therapeutic index and avoiding polypharmacy. The other
principles of pharmacological treatment of older people, including prophylaxis of falls,
consist of: starting the treatment with small doses and gradually increasing them (the principle
of "start low and go slow"), limiting the number of prescribed drugs to the most necessary,
avoiding the prescription of drugs with unproven efficacy and new, with little-known
tolerance, keeping the treatment monitored in order to quickly detect possible side effects,
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verification of current treatment when recommending the next preparation or the emergence
of new health problems, use of pharmacotherapy for the shortest possible time, use of clear,
easy and written dosing regimens as well as assessment of cognitive (the ability to understand
the recommendation) and physical performance of the patient before starting treatment [32].
In the treatment of the elderly, attention should be paid to the case of self-medication
(taking herbal supplements, OTC and dietary supplements by the patient without consulting a
doctor) and non-compliance, in the form of conscious or accidental errors in the dosage or use
of medicines, including overdosing of drugs, taking too few or too small doses of medication,
ending treatment prematurely or failure to make a prescription for financial reasons [33].
In addition to rational pharmacotherapy in the prophylaxis of falls, attention should be
paid to systematic assessment of the general health of an elderly person and assessment of fall
risk, through the use of comprehensive Geriatric Assessment tools such as Tinetti Test and Up
and Go Test.
The guidelines developed by the American Geriatrics Society and the British
Geriatrics Society indicate the need to diagnose elderly people by a therapeutic team: a
doctor, a nurse, a physiotherapist at least once a year to check on frequency of falling,
difficulties in maintaining balance and gait[34].
Conclusion
Falls among the elderly cause deterioration of physical and mental health, obstruct
everyday activities, lead to isolation and as a consequence, to recurrent falls. Falls have
multiple causes and preventive actions should be of multidirectional character: from rational
pharmacotherapy through underestimated prevention programs that include strength trainings
and education of older people in such areas like minimizing aftereffects and the adaptation
of the home environment to increase safety, in which most falls occur. It should be
emphasized that many of these causes are modifiable risk factors in the prevention of falls.

671

References:
1. Shi J, Zhou BY, Tao YK. et al. Incidence and associated factors for single and
recurrent falls among the elderly in an urban community of Beijing. Biomed Environ
Sci 2014;27(12):939-49.
2. Marcum ZA, Perera S, Thorpe JM, et al. Antidepressant use and recurrent falls in
community-dwelling older adults: findings from the Health ABC Study. Ann
Pharmacother 2016;50(7):525–33.
3. Kwiatkowska M, Porzych K, Porzych M. et al. Analiza częstości i przyczyn
upadków u osób w wieku
podeszłym z chorobą
niedokrwienną
serca.
Upadki a choroba niedokrwienna serca. Piel XXI wieku 2011;1(34):17-22.
4. Balasubramanian CK, Boyette A, Wludyka P. How Well Do Functional Assessments
of Mobility and Balance Discriminate Fallers and Recurrent Fallers from Non-Fallers
among Ambulatory Older Adults in the Community?.
Physiother Can.
2015;67(2):184-93.
5. Skalska A. Omdlenia i upadki u osób starszych– co lekarz rodzinny powinien
wiedzieć. Przew Lek 2006; 10(9): 68-77.
6. Moreira BS, Sampaio RF, Kirkwood RN. Spatiotemporal gait parameters and
recurrent falls in community-dwelling elderly women: a prospective study. Braz J
Phys Ther. 2015;19(1):61-9.
7. Borowicz AM. Problem upadków u osób starszych. Kinezyterapia 2014;2:21-26.
8. Milat AJ, Watson WL, Monger C. et al. Prevalence, circumstances and consequences
of falls among community-dwelling older people: results of the 2009 NSW Falls
Prevention Baseline Survey. NSW Public Health Bull 2011; 22(3-4): 43-48.
9. Kłak A, Raciborski F, Targowski T. et al. A growing problem of falls in the aging
population: A case study on Poland – 2015–2050 forecast. Eur Geriatr Med 2017; 8
(2): 105-111.
10. Borzym A. Upadki osób w podeszłym wieku – przyczyny, konsekwencje i
zapobieganie. Psychogeriatria Polska 2009;6(2):81-88.
11. Edbom-Kolarz A, Marcinkowski JT. Upadki osób starszych - przyczyny, następstwa,
profilaktyka. Hygeia Public Health 2011, 46(3), 313-318.
12. Szpringer M, Wybraniec- Lewicka B, Czerwiak G. et al. Upadki i urazy wieku
geriatrycznego. Stud Med 2008;9:77-81.
13. Wojszel B, Bień B, Przydatek M. Wielkie problemy geriatryczne: II. Upadki. Med
Rodz 2001; 2: 83-86.
14. Cryer C, Patel S. Falls, Fragility and Fractures-National Service Framework for older
people: The case for and strategies to implement a joint Health Improvement and
Modernisation Plan for Falls and Osteoporosis. November 2001.
15. Wu TY , Chie WC, Sen RY. et al. Risk factors for single and recurrent falls: A
prospective study of falls in community dwelling seniors without cognitive
impairment. Prev Med 2013; 57( 5):511-517.
16. Tariq H, Kloseck M, Crilly RG. et al. An exploration of risk for recurrent falls in two
geriatric care settings. BMC Geriatrics 2013;13:106.
17. American Geriatric Society ,et al. ”Guideline for the prevention of falls in older
persons“. JAGS 2001; 49: 664-672.

672

18. Szczerbińska K. Okoliczności i czynniki ryzyka upadków powtarzających się i
występujących sporadycznie w domach pomocy społecznej. Gerontol Pol 2011; 19(3–
4):161–170.
19. Żak M, Gryglewska B. Upadki pacjentów geriatrycznych z nadciśnieniem tętniczym
— ocena ryzyka dokonywana po roku od upadku,
Arterial Hypertension
2005;9(2):112–117.
20. Świątek J, Urodow W. Profilaktyka upadków u ludzi w podeszłym wieku. Piel Zdr
Publ 2013;3(2):195–200.
21. Demons JL, Duncan PW. The role of primary care providers in managing falls. N C
Med J 2014;75(5):331-5.
22. Mann R, Birks Y, Hall J. et al. Exploring the relationship between fear of falling and
neuroticism: a cross-sectional study In community-dwelling women over 70. Age
Ageing 2006; 35: 143-147.
23. Tinetti ME, Speechley M, Ginter SF. Risk factors for falls among elderly persons
living in the community. N Engl J Med 1988; 319: 1701-1707.
24. Qato DM, Alexander GC, Conti RM. et al. Use of prescription and over-the-counter
medications and dietary supplements among older adults in the United States. JAMA
2008;300(24):2867-78.
25. Ming Y, Zecevic A. Medications & Polypharmacy Influence on Recurrent Fallers in
Community: a Systematic Review. Canadian Geriatrics Journal 2018;21(1): 14-25.
26. Jankowska-Polańska B, Uchmanowicz I. Polypharmacy, comorbidities and falls in
elderly patients with chronic heart failure. Geriatria 2014; 8: 1-12.
27. Riefkohl EZ, Bieber HL, Burlingame MB, Lowenthal DT. Medications and falls in the
elderly: a review of the evidence and practical considerations. P&T 2003; 28 (11):724733.
28. Hilmer SN, Gnjidic D. The effects of polypharmacy in older adults. Clin Pharmacol
Ther 2009;85(1):86-8.
29. Jacob S, Bharadwaj AS, Ganguly J. et al. Verapamil toxicity causing anterograde
atrioventricular
blockade
with
preserved
retrograde
conduction:
An
electrophysiological paradox. Cardiol J 2010;17:636-7.
30. Jansen S, Kenny RA, de Rooij SE, van der Velde N. Self-reported cardiovascular
conditions are associated with falls and syncope in community-dwelling older adults.
Age Ageing 2015; 44(3): 525-529.
31. Kario K, Tobin JN, Wolfson LI. et al. Lower standing systolic blood pressure as a
predictor of falls in the elderly: a community-based prospective study. JACC 2001;38
(1): 246-252.
32. Borzym A. Zasady farmakoterapii w wieku podeszłym. Post Nauk Med 2011; 8:671675.
33. Ksiądzyna D, Szeląg A. Specyfika farmakoterapii pacjentów w podeszłym wieku .
Psychogeriatria Polska 2013;10(3):115-126.
34. Panel on Prevention of Falls in Older Persons. American Geriatrics Society and British
Geriatrics Society. Summary of the Updated American Geriatrics Society/British
Geriatrics Society clinical practice guideline for prevention of falls in older persons. J
Am Geriatr Soc 2011;59: 148-157.

673

