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INTRODUCTION

Falls are among the major causes of morbidity and mortality in the elderly. 
According to a systematic review, every year about one-third of people 
aged 65 and over, and nearly half of those over 80 years of age, suffer from 
a fall. Between one-fifth and one-third of them suffer moderate to severe 
injuries, including fractures 1. The prevalence of falls is increasing due to 
the aging of the population. This makes preventing falls among the elderly 
and strengthening bone health in general a major public health challenge 2, 
albeit not an insurmountable one. Indeed, as many studies report, the 
main risk factors of falls among the elderly are well documented, even 
though “fall risk assessment tools currently used for the elderly did not 
show sufficiently high predictive validity for differentiating high and low fall 
risks” 3.

RISK FACTORS

Several systematic reviews on the topic of risk factors of falls in the elderly 
have been published. Following are four examples:
• according to a systematic review of observational studies  4, seden-

tariness increases the risk of falls, while physical activity reduces it. 
Physical activity also reduces the risk of fall-related injuries (particularly 
fractures). According to the results of the meta-analysis performed on 
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23 articles, the combined odds ratio for physical 
activity and falls was 0.75 (95% CI: 0.64-0.88); the 
combined odds ratio for physical activity and fall-
related injuries was 0.59 (95% CI: 0.45-0.74); and 
the combined odds ratio for sedentary lifestyle and 
falls was 1.14 (95% CI: 1.10-1.82);

• another systematic review of observational stud-
ies focusing on the influence of the environment 
confirms that the home environment and the use 
of walking aids are significantly associated with an 
increased probability of falling 5;

• according to a systematic review of prospective 
studies on risk factors for falls in older adults living 
in community settings  6, the main risk factors for 
falls are a history of falls (OR = 2.8), gait disorders 
(OR = 2.1), the use of walking aids (OR = 2.2), diz-
ziness (OR = 1.8), Parkinson’s disease (OR = 2.7), 
and antiepileptic drug therapy (OR = 1.9). All these 
risks are further increased among recurrent fallers;

• another recent review and meta-analysis identified 25 
prospective studies on the risk of falling related to de-
pressive symptoms 7. A high level of depressive symp-
toms at baseline was associated with an increased like-
lihood of falling by 52% (14 studies: pooled OR = 1.46, 
95% CI: 1.27-1.67; 6 studies: pooled RR = 1.52, 95% 
CI: 1.19-1.84). There was no observed difference in 
the risk of falling between elderly people living in institu-
tions and those living in the community.

GRAVITY OF FALLS IN THE ELDERLY

The gravity of trauma related to falls is well assessed. A 
prospective study from Basel, Switzerland, may serve 
as an example. It examined the outcome at 12 months 
of 272 people aged 65 and over that were treated for a 
fracture of the femoral neck after falling 8:
• the mean age was 84 years (standard deviation: 

7.5). Before the fracture, 70% of the patients lived in 
a community environment, 59% could walk without 
help or with a walking cane, and “26% needed a 
walker, a wheelchair or were bedridden before the 
fracture”;

• a diagnosis (or suspected diagnosis) of dementia at 
entry was reported in 35% of the patients. Overall 
mortality at 12 months was 22% (12% in patients 
living in a community setting before the incident, and 
44% in patients in institutional settings). Death rates 
were significantly higher among the older ones;

• among the patients living in a community setting be-
fore the incident, 17% had moved to an institutional 
setting 12 months after the fracture. One-third (30%) 
reported problems with increased dependency for 
activities of daily life;

• the main predictors of a harmful development at 12 
months were dementia, old age, level of depend-
ency in activities of daily life, and restricted mobility.

PREVENTION STRATEGIES

In 2012, a Cochrane review on fall prevention interven-
tions targeting the elderly in a community environment9 

analyzed 159 randomized controlled trials representing 
79,193 participants. The authors concluded that the 
following interventions are effective in preventing falls:
• multi-component group exercises reduce the rate 

of falls (rate ratio = 0.71, 95% CI: 0.63-0.82) and 
the risk of falling by 15% (risk ratio = 0.85, 95% CI: 
0.76-0.96);

• multi-component home exercises reduce the rate 
of falls (rate ratio = 0.68, 95% CI: 0.58-0.80) and 
the risk of falling by 22% (risk ratio = 0.78, 95% CI: 
0.64-0.94);

• with Tai Chi, the reduction in the rate of falls is at the 
limit of statistical significance (rate ratio = 0.72, 95% 
CI: 0.52-1), but the reduction of the risk of falling, 
around 29%, is significant (risk ratio = 0.71, 95% CI: 
0.57-0.87);

• overall, exercise-based interventions reduce the 
risk of fractures related to falling by 66% (risk ra-
tio = 0.34, 95% CI: 0.18-0.63);

• assessment and modification of the home environ-
ment reduce the relative risk of falling by approxi-
mately 12% (rate ratio = 0.81, 95% CI: 0.68-0.97; 
risk ratio = 0.88, 95% CI: 0.80-0.96). These inter-
ventions are even more effective when they are tar-
geted at high-risk individuals;

• multifactorial interventions that incorporate an individu-
alized risk assessment reduce the rate of falls (rate risk 
= 0.76, 95% CI: 0.67-0.86) but not the risk of falling.

A more recent systematic review on the benefits of re-
sistance training in physically frail elderly persons 10 men-
tioned a significant reduction in falls after 12 weeks in 
three out of four studies. And a 2018 updated evidence 
report and systematic review for the U.S. Preventive Ser-
vices Task Force concluded: “Multifactorial and exercise 
interventions were associated with fall-related benefit, 
but evidence was most consistent across multiple fall-re-
lated outcomes for exercise. Vitamin D supplementation 
interventions had mixed results, with a high dose being 
associated with higher rates of fall-related outcomes” 11.

RECENT DEVELOPMENTS

Remarkably, we are observing a downward shift in 
the trend of falls among the elderly in several Western 
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countries 12, although it is unclear what role such factors 
as the mean BMI increase, the changes in lifestyle and 
environment, or ramped-up prevention campaigns may 
have played. For example, a population-based study of 
Finns 80 years of age and older has found that the age-
adjusted incidence of fall-related injuries has stalled 
since the late 1990s and is even declining for men and 
women of all ages, with the exception of men over the 
age of 90 13. A similar development has been observed 
in Sweden, with a stabilization of the absolute number 
of hip fractures between 1987 and 2009, a decreased 
incidence rate “for all age- and sex-specific groups, 
with the largest changes in the younger age groups and 
among women”  14. In Canada, age-standardized inci-
dence rates of hip fractures have been declining since 
about 1985, and this trend has been accelerating in 
recent years 15. In Austria, by contrast, no stabilization 
of age-adjusted incidence rates could be observed be-
tween 1994 and 2006, except among women aged 80 
to 84 16,17. In Geneva, Switzerland, between 1991 and 
2000, the total number of hip fractures has stabilized 
and the age of women with a fracture has increased 
significantly  18. The age-adjusted incidence showed a 
significant decrease of -1.4% among women (95% CI: 
-2.6--0.1) but not among men. This decrease is mainly 
attributable to a 1.9% annual decline in the incidence 
of hip fractures among women living in institutional set-
tings 19. For the whole of Switzerland, there has been 
a reduction in the number of hospitalizations for hip 
fractures over the past decades (-15% for women and 
-11% for men aged 45 and over), but this is more than 
offset by an increase in the number of osteoporotic 
nonhip fractures (+ 24.8% for women and + 13.8% for 
men aged 45 and over). As a result, the burden on the 
healthcare system continues to increase 20,21.

CONCLUSIONS

Yet implementation of validated community-based fall 
prevention programs has to contend with a number 
of obstacles: lack of time among professionals, low 
motivation among the elderly, insufficient coopera-
tion between service providers, lack of participation in 
specific exercises to develop balance and limited ad-
herence to programs, especially among people of low 
socio-educational background, obese people, people 
in poor subjective health, people with difficulties walking 
or using a walking aid, and people with a history of prior 
falls 22,23.
As a result, the attractiveness of and adherence to pro-
grams should be recognized as key priorities, all the 
more since the costs related to falls among the elderly 
represent a significant share of global health costs 24-26.
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