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Objectives

• Review the impact and 
consequence of falls in older adults

• Describe factors that contribute to 
fall risk in older adults

• Describe effective interventions for 
reducing falls in older adults



Scope of the 
Issue



“If you’ve seen one 80 year-old, you’ve seen 
one 80 year-old” (Bill Hazzard)

• Chronologic Age = Physiologic Age



Falls
• ~1/3 of older adults fall every year

• Most common mechanism of injury in older adults
• 30-50% minor injury
• 10% major injury

• Less than half of patients who fall tell their physician!

• Frailty index is most accurate predictor of adverse events after a fall
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37.5% needed medical treatment or restricted activity for 
1 or more days

Bergen G, Stevens M, Burnes E. Falls and fall injuries among adults aged >/= years – United States 2014.  MMWR Morb Mort Wkly Rep. 2016: 65(37):993-998. 



Timsina LR, Willetts JL, Brennan MJ, Marucci-Wellman H, Lombardi 
DA, Courtney TK, et al. (2017) Circumstances of fall-related injuries 
by age and gender among community-dwelling adults in the United 
States. PLoS ONE 12(5): e0176561. 
https://doi.org/10.1371/journal.pone.0176561 



Sequelae of 
falls

Increased health care 
utilization

Fear of falling -> impaired 
functional status

Nursing home placement



https://www.cdc.gov/homeandrecreationalsafety/falls/adultfalls.html, Accessed Sept 
18, 2018

Falls are the most 
common cause of 
injury-related 
morbidity and 
mortality among 
older adults. 

https://www.cdc.gov/homeandrecreationalsafety/falls/adultfalls.html


USPSTF –
Interventions 

to Prevent 
Falls in Older 

Adults

• Objective:
• Systematically review the literature on 

effectiveness and harms of fall prevention 
interventions in community-dwelling older adults 
to inform the US Preventive Services Task Force

• Data Sources:
• Literature published through August 2016

• Study Selection
• Randomized clinical trials of interventions to 

prevent falls in community dwelling adults 65 
years and older



Questions

• Is there direct evidence that primary care interventions to prevent 
falls in community dwelling older adults at average or high risk for 
falls, used alone or in combination, reduce falls or falls-related injury, 
improve quality of life, reduce disability, or reduce mortality?

• How is high risk assessed in clinical trials?

• 62 trials ( n = 35058) met inclusion criteria for the systematic review
• 26 trials – multifactorial interventions
• 21 trials – exercise
• 7 trials – vitamin D supplementation intervention



Main 
Outcomes

• Number of falls
• “Number of expected events in 

which a person comes to rest on the 
ground, floor, or lower level”

• People experiencing 1 or more falls
• Injurious falls
• People experiencing injurious falls
• Fractures
• People experiencing fractures
• Mortality
• Hospitalizations
• Institutionalizations
• Changes in disability
• Treatment harms



How is this update different from the last 
review?
• Additional falls outcomes: number of falls and injurious falls

• Excluded studies of vitamin D supplementation in patients 
who were known to be vitamin D deficient



Patient 
population 

under 
consideration

• Community dwelling adults 65 
years and older who are NOT 
known to have osteoporosis or 
vitamin D deficiency

93.5 % of older 
adults live in the 

community
(33.4 million)



Risk 
Assessment

• Increased risk of falls 
and/or fall injuries:

• Age:
• 27%  - ages 65-74
• 37% – age > 85 

• Prior history of falls
• Problems with gait, 

mobility or balance



USPSTF Grades



Exercise 
Interventions

• 5 good-quality and 16 fair-quality studies (n = 
7297)

• Pooled analysis of 15 studies (n = 4926)
• Reduction in the # of persons experiencing a fall

• Pooled analysis of 10 studies (n  4622)
• Reduction in the number of injurious falls

• Reduction in # of falls – not statistically 
significant

• No association with mortality



Multifactorial Interventions

• 7 good quality and 19 fair-
quality studies (n = 15506)

• Reduction in falls but not 
other fall-related morbidity 
and mortality outcomes

• Challenge – studies were 
heterogenous in terms of 
interventions



Vitamin D 
Supplementation

4 good-quality and 3 fair-quality studies (n= 
7531)

Pooled 
analysis

No significant reduction in falls 

No significant effect on number of 
persons experiencing falls

Challenge Heterogeneity of vitamin D formulation
1 study of high dose vitamin D 
(500,000IU yearly) – statistically 
significant increase in falls



Why this is 
complicated. . .

Need for ongoing 
intervention
•Efficacy vs. effectiveness

Multifactorial 
interventions
•Requires patient 

prioritization



What about everyone else?

• If osteoporosis, vitamin D deficiency or both and/or vulnerable older 
adult

• Recommendation:  consider vitamin D supplementation



Other considerations

• Polypharmacy

• Iatrogenic hazards 



http://www.psychiatrictimes.com/sites/default/files/1803lenzeTable.png



Stay Tuned . . . 

• Available data regarding vitamin D in community dwelling adults is 
coming. . .

• 2 large double-blind randomized clinical trials testing 2000IU daily vitamin D3
vs. placebo

• Vitamin D and Omega-3 Trial [VITAL; NCT01169259] - US
• DO-HEALTH [NCT01745263) – Europe

• Healthy adults 70yrs and older, home based exercise and strength program for 
prevention of falls/fractures. 

• Others should have data coming in the next 2 years

Heike A, et al.  Preventing Fractures and Falls: A limited role for calcium and vitamin D supplements? Editorial. JAMA. 2018. Vol 319(15): 1552-1553



Questions?
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