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Aging	Demography
Projections	from	the	NECS

• The	first	baby	boomers	
recently	turned	65.

• The	number	of	Americans	65	
and	older	will	more	than	
double	by	2030

• By	2010,	there	were	as	many	
seniors	as	there	were	people	
under	the	age	of	20.

• Approximately	3	million	of	
these	elder	boomers	can	
expect	to	become	
centenarians.



How	to	Live	to	100
1. Ice	Cream

Virginia	Davis,	108

2. Booze
Pauline	Spagnola,	100

3. Greasy	Breakfast
Susannah	Jones,	116

4. Avoid	Men
Jessie	Gallan,	109

5. An	Egg	a	Day	– Raw!
Emma	Morano,	115

6. Oatmeal
Duranord Veillard,	108

7. Push-ups
Fred	Winter,	100

8. Dr.	Pepper
Elizabeth	Sullivan,	104

9. Lots	of	Movement
Ruth,	100

10.	Continued	Work
Filmina Rotundo,	100
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Aging	Demography
• In	2010,	40	million	people	

were	> 65	years	old CDC

• 6.1	million	were	> 85	
years	old	 CDC

• Currently,	there	are	about	
70,000	centenarians	in	
the	U.S.	Alliance	for	Aging

• One	centenarian	per	
4,400

• 90%	are	women



Functional	Requirements	for	
Community-dwelling	Aging	Adults

• Walk	1203	(366	m)	feet	to	complete	an	errand
• Gait	speed	of	1.2	m/s
• Able	to	carry	ave.	6.7	lb	package
• Challenges	of	walking	– stairs,	curbs,	slopes
• Able	to	perform	postural	transitions



What’s	Most	Important?

• Strength
• Flexibility
• Cardiovascular	fitness
• Body	composition

– ↓	fat
– ↑	muscle



Osteoporosis

• A	silent	disease

• Often	asymptomatic	until	fractures	
occur

• Early	diagnosis	and	treatment	are	
essential

Consensus Development Statement. Osteoporos Int 1997; 
7:1-5 WHO Technical Report Series. 1994;843:1-129



Normal	Trabecular	Bone Osteoporotic	Bone



Osteoporotic	Fractures

HIP
• 90%	=	fall

• 1SD	decline	in	BMD	=	
2.6X	risk	increase

• 1	year	mortality	=									
20%-25%



Osteoporotic	Fractures
SPINE
• 40%	=	falls
• 40%	=	spontaneous

• 2SD	decline	in	BMD	=								
4-6X	risk	increase

• T8,	T12,	L1

• Only	1/3	diagnosed



Osteoporotic	Fractures
DISTAL	FOREARM
• 96%	=	moderate	
trauma	(fall)

• 1SD	decline	in	BMD	=			
1.8X	risk	increase

• Most	=	forward	fall	and	
“catch”



Recommendations	for	
Prevention	of	Osteoporosis

• Weight-bearing	exercise

• Adequate	intake	of	calcium	and	vitamin	D	

• Discourage	smoking	and	excessive	alcohol	
intake

• Other	antiresorptive	therapy



Falls

Definition:
• Unintentional	change	in	position,	coming	to	
rest	at	a	lower	position

• Not	due	to	an	overwhelming	intrinsic	or	
environmental	cause

• No	loss	of	consciousness



Epidemiology	of	Falls

• 1/3	of	ambulatory	and	1/2	
institutionalized	elderly	fall	each	year

• 1/2	falls	result	in	injury	(10-15	%	in	fx)
• 1/4	of	all	fallers	limit	their	activities	and	
lifestyle	due	to	fear	of	falling

www.cdc.gov/homeandrecreationalsafety/Falls/adultfalls





How	Big	is	the	Problem

• 1	in	3	adults	65+	falls	each	year
• <	half	tell	their	healthcare	provider
• q	20	minutes	older	adult	dies	2o falls
• 2.4	million	nonfatal	fall	injuries	were	
treated	in	ERs	in	2012

• Totals	$30	billion/year	in	2012
www.cdc.gov



Theory	of	Why	People	Fall

Falls	occur	when:
•Older	adults	who	are	predisposed
because	of	accumulated	effect	of	
diseases	/	impairments	(intrinsic)
•Are	exposed	to	precipitating	challenges	
(extrinsic)



CDC.org



Modifiable	Predisposing	Factors	(Intrinsic)

1. Decreased	strength
2. Impaired	balance,	gait
3. Visual	
• Depth	perception
• Contrast	sensitivity



Modifiable	Predisposing	Factors	(Intrinsic)

4. Disease	management	
• Stroke	
• Parkinsonism
• Orthostasis	
• Cognitive	impairment
• Depressive	symptoms	
• Foot	problems	+	Arthritis



Modifiable	Precipitators	of	Falls	(extrinsic)

1.	Medications
• 4+	Medications
• High	risk	medications:

Psychotropics (e.g.	sedatives,	
antidepressants-SSRI	&	TCA)
Antihypertensives
Digoxin
Anticholinergics



Modifiable	Precipitators	of	Falls	(extrinsic)

2. Acute	illness
3. Multi-focal	lens
4. Footwear
5. Environment:	Stairs;	tripping	hazards
6. Unsafe	behaviors



Multifactorial	Assessment	
With	Targeted	Intervention

CDC	Compendium
• Single	Interventions

– 15	exercise
– 4	home	modification
– 10	clinical	interventions

• Multifaceted	Interventions
– 12	interventions	addressing	multiple	risk	factors



Fall	Prevention	in	Practice

• Identify	Patients	At	Risk	- 65+		
– Have	you	fallen	in	the	past	year?
– Do	you	feel	unsteady	when	standing	or	walking?
– Do	you	worry	about	falling?

• Assess	&	manage	the	health	problems	that	
increase	fall	risk



Therapeutic	Approach

• Identify	&	treat	immediate	underlying	causes	&	
predisposing	risk	factors

• Review	&	reduce	meds
• Manage	postural	hypotension
• PT	evaluation	for	strength,	balance,	&	gait	
training

• OT	evaluation	for	environmental	modification	
and	low	vision	strategies



Postural	Hypotension

• Frequently	unrecognized
• Adequate	hydration

–½	c.	water	every	½	hr	for	first	8	hrs	of	day
• Liberalize	salt	in	diet
• Reduce	meds	that	contribute
• Teach	patients	to	change	position	slowly



Environmental	Modification
• Home	safety	assessment	

– By	pt	or	caregiver	using	checklist,	home	visit,	or	
home	health	nurse,	OT,	PT

• Hazards	include:
– Clutter
– Electric	cords
– Slippery	throw	rugs	&	loose	carpet
– Poor	lighting
– Pets



Clinical	Pearls
• Screen	all	pts	>65	yo for	falls	
• Evaluate	the	circumstances	of	the	fall
• Systematically	evaluate	for	modifiable	predisposing	
factors	and	precipitants	

•Motor/balance/gait
• Environment
•Medications
•Vision
•Disease	management,	including	cognition



CDC.org







Lower	Extremity	Strength	Test

http://www.cdc.gov/steadi/pdf/30_second_chair_stand_test-a.pdf







Walking	Speed:	the	6th Vital	Sign

Fritz	S,	Lusardi	M,	J	Gero	PT,	Vol.	
32;2:09







Timed	Up	and	Go	
TUG



TUG	Norms

http://www.rehabmeasures.org

Cut-Off Scores indicating risk of falls by population 
Population Cut-Off score Author 
Community dwelling adults > 13.5* Shumway-Cook et al, 

2000 
Older stroke patients > 14* Andersson et al, 2006 
Older adults already attending a falls clinic > 15* Whitney et al, 2005 
Frail elderly > 32.6* Thomas et al, 2005 
* Time in seconds    
 



Functional	Gait	Assessment	Tasks

• Level	surfaces
• Change	in	gait	speed
• Horizontal	head	
turns

• Vertical	head	turns
• Pivot	turn

• Step	over	obstacle
• Narrow	base	of	
support

• Eyes	closed
• Walking	backwards
• Steps



Activity 
Walk around the house 
Walk up and down stairs 
Pick up a slipper from the floor 
Reach at eye level  
Reach while standing on your tiptoes 
Stand on a chair to reach 
Sweep the floor 
Walk outside to nearby car 
Get in and out of a car 
Walk across a parking lot 
Walk up and down a ramp 
Walk in a crowded mall 
Walk in a crowd or get bumped 
Ride an escalator holding the rail 
Ride an escalator not holding the rail 
Walk on icy sidewalks 
Total ABC score 
 

ABC	- Activities-Specific	Balance	
Confidence	Scale

Scores < 67% indicates a risk 
for falling; can accurately 
classify people who fall 84% 
of the time.





Thank	you	for	your	attention


