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•Pharmacological therapy will be presented only as part of clinical 
recommendations

•Clinical recommendations  were determined using the GRADE 
approach - an evidence-based approach to guideline development

•All pharmacological therapy will be presented in its generic form.
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At the conclusion of this activity, participants will be able to:

1. Recognize potential fracture risks in older adults living 
in long-term care (LTC)

2. Assess fracture risk using the Fracture Risk Scale (FRS)
3. Manage identified fracture risk in LTC
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• 2-6% of residents sustain a hip 
fracture each year 

• Hip fracture is the most common 
fracture type in LTC (49%)

• >72% of older adults at high risk 
for fractures are not investigated 
or treated for osteoporosis

101. Ronald LA et al. Can J Aging. 2008;27:109-115
2. Papaioannou A. et al. Osteoporos Int. 2016;27:887-97
3. Neuman MD, et al. JAMA, 2014; 174(8):1273-1280.
4. Papaioannou A, et al J Soc Obstet Gynaecol Can 2000; 22(8):591-7



• In Ontario (2013): in the first year after fracture for those:1

•Newly admitted to LTC = $45,000+
•Readmitted to LTC = $10,000+

•LTC fractures cost $1.03 Billion annually in Canada2

11
1.Nikitovic et al. Osteoporos Int 2013;24:659-669.
2.Hopkins et al. Osteoporos Int 2016;27;3023-3032



Fractures can be devastating for LTC residents

Papaioannou A, et al. Osteoporos Int 2001; 12(10):870-874.
Ioannidis G, et al. CMAJ 2009; 181(5):265-271.
Papaioannou A, et al. CMAJ; 2015. 187 (15): 1135-44.
Tosteson AN, et al. Osteoporos Int 2007; 18(11):1463-1472.
Neuman MD, et al. JAMA, 2014; 174(8):1273-1280



13



• Published in 2015; first of its kind aimed at LTC
• Integration of osteoporosis and falls assessment and 

management to reduce fractures
• Developed using GRADE approach,2 considering:

o Quality of evidence
o Balance of benefits and harms
o Values and preferences
o Resources

1. Papaioannou, A. et al. CMAJ, 2015; 187(15): 1135-44.
2. Guyatt, GH. Et al. BMJ 2008; 336:1049-51.
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• Directed at interprofessional teams in LTC
• Includes recommendations related to:

o Pharmacologic therapies for those at high risk for fracture
o Hip protectors
o Exercise
o Multifactorial interventions
o Calcium and vitamin D

• Goals:
o Reduce pain, immobility, and hospital transfers
o Improve quality of life for residents in LTC

1. Papaioannou, A. et al. CMAJ, 2015; 187(15): 1135-44.
2. Guyatt, GH. Et al.. BMJ 2008; 336:1049-51.
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Key Activities
• Knowledge Mobilization of Best Practices (Fracture 

Prevention recommendation for LTC)1

• Engagement of LTC end-users/ stakeholders for 
development and implementation of toolkit to 
support guideline use

• Development of Fracture Risk Scale (FRS) using the 
RAI-MDS 

1. Papaioannou, A. et al. CMAJ, 2015; 187(15): 1135-44 
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www.gerascentre.ca
www.osteroporosis.ca
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• In Canada, two tools are used to identify fracture 
risk in the community

•Both predict fractures risk over 10 years
23
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• Tools have been well characterized in community 
dwelling populations but are not validated for LTC

• Provide 10-year fracture risk – not helpful given 
that the average length of stay in LTC is 18 
months

• Missing LTC risk factors applicable for the LTC 
population
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Meet Mrs. Andrews
87 year old woman just admitted to LTC – six 
months following the death of her husband; 
she was unable to care for herself at home

26



• History:
•moderate dementia
•wrist fracture 8 years ago – from a fall while walking
•prescribed antidepressant for 2 years; PPI recently prescribed 
while in hospital

•Prior fall 
•no osteoporosis diagnosis/ no osteoporosis medications
•family reported recent weight loss and height change from 
5’5” (165 cm) to   5’2”(157 cm) on admission

•Height loss prompted a lateral 
thoracolumbar x-ray ordered 
– 2 vertebral fractures found 27



• LTC Assessment:
•Appetite seems good and she is willing to eat food without 
difficulty

•No significant dysphagia noted by staff

•Wandering frequently around the home

•Able to walk in corridor independently

•BMI <18

28
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Fracture Risk Scale
(FRS)   Assessing fracture risk for LTC residents

to put strategies into place to prevent fractures

Ioannidis G, et al. BMJ Open, 2017;7.



• Improve care - enhance the diagnosis and appropriate 
treatment to prevent fractures in LTC. 

• Ensure all those at high risk 
are identified and treated.

• Support the Fracture Prevention Recommendations for LTC, 
which stress the importance of identifying fracture risk.1

31
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1. Papaioannou, A. et al. Recommendations for preventing 
fracture in long-term care. CMAJ, 2015; 187(15): 1135-44 



 Predicts hip fractures for LTC residents

 Requires no additional documentation or resources

 Does not require BMD testing

 Validated across Canada

Ioannidis G, et al. BMJ Open, 2017;7.
Negm A, et al. BMC Geriatrics, 2018; 18(320).



Where do I find the FRS score 
for my resident?

RAI-MDS (MDS 2.0) / LTCF

Outcomes Summary Report
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Three databases were linked to develop the FRS:
• RAI-MDS 2.0

• Standardized global assessment tool mandated for use in all LTC 
homes in Ontario

• DAD (Discharge Abstract Database)
• National database
• Administrative, clinical and demographic information on hospital 

visits 

• NACRS (National Ambulatory Care Reporting System)
• National database
• Emergency department visits, & day surgery 

35
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• Potential risk factors were collected using the RAI-MDS

• The DAD & NACRS databases were used to identify incident
fractures

• Data were analyzed using Decision Tree Analysis

36

Ioannidis G, et al. BMJ Open, 2017;7.
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Risk Factors % All Residents
Age group (85+) 45.9%
Women 66.0%
Fall in last 180 days 33.8%
Previous fracture 10.1%
Body mass index

<18 8.0%
18-30 74.6%

Ioannidis G, et al. BMJ Open, 2017;7.
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Risk Factors
% All 

Residents
Walking in corridor

Independently 35.3%
With supervision/ assistance 31.3% 
Total dependence 33.4%

Cognitive impairment 17.3%
Wandering frequency 

Daily (in past 7 days) 11.7%
Ioannidis G, et al. BMJ Open, 2017;7.



42

0
2
4
6
8

10
12
14

1 2 3 4 5 6 7 8 9 1011121314151617
Nodes

Decision Tree end Nodes 

Ioannidis G, et al. BMJ Open, 2017;7.



0

2

4

6

8

10

12

14

RL1 RL2 RL3 RL4 RL5 RL6 RL7 RL8

%

RL = FRS Risk Level
43

Ioannidis G, et al. BMJ Open, 2017;7.



Risk Levels Odds Ratio of Hip Fx
Risk level 2 vs 1 3.0 (1.9-4.6)
Risk level 3 vs 1 4.2 (2.7-6.3)
Risk level 4 vs 1 5.2 (3.4-7.9)
Risk level 5 vs 1 8.3 (5.5-12.6)
Risk level 6 vs 1 11.6 (7.0-19.1)
Risk level 7 vs 1 13.4 (8.8-20.5)
Risk level 8 vs 1 23.0 (12.5-42.3)

*Odds calculated using multivariable logistic regression analysis 44

Ioannidis G, et al. BMJ Open, 2017;7.
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1 2

Low Risk

Low Risk Resident
Walks in corridor and       

BMI > 30
or

Unable to walk in corridor 
and 

no fall past 30 days

6 7 8

High Risk55% 45%

High Risk Resident
Walks in corridor and            

BMI 18-30                              
& one of the following: 
• Prior fall 
• Prior fracture
• Cognitive impairment 
• Tendency to wander 
• Age >85 

or
High Risk Resident

Unable to walk in corridor 
and has a fall past 30 days

High Risk Resident
Walks in corridor and

BMI <18 
with or without a fall 

543



Indep./
assisted

Intact                     
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Completely 
assisted             

Level 
6

Level
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Mod to 
Severe              
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FRS Prediction Outcome Algorithm
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BMI

Prior
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BMI

Wandering

Prior
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Prior
Fracture

No Yes

Cognitive 
Scale

Level
5

Level
4

Level
5

No Not IntactIntact

No YesNo

Level
5

Level
8

Level  
7

No Yes

Level
3

No 18-30<18 +30

AssistedIndependent
Completely      

assisted/   
No walking

Level
7

85+ 
years 

Level
3

<18 +30

Frequent

Wandering

Level
4

Level
3

Level
7

YesNo

No/
Non daily

Daily

Level
2

Level
1

Transfer 
Status

Fall in last 30 
days

Cognitive 
Scale
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4

No Yes
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Some Cautions

• FRS assesses risk for hip fracture but may 

underestimate the risk for vertebral fractures

• FRS calculates risk based on variables available in 

the RAI-MDS 2.0 – other risk factors may exist that 

are not included

Ioannidis G, et al. BMJ Open, 2017;7.



… Back to  Mrs. Andrews
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Mrs. Andrews FRS score
Walk in Corridor

BMI

Prior
Fall 

Level
8

No Yes

No 18-30<18 +30

Independent
Completely      

assisted/   
No walking

Assisted

Mrs. Andrews: 
• is able to walk in the 

corridor (independently)
• has a BMI <18
• had a fall in last 180 days

Is at the highest level of risk

52



Calcium & Vitamin D

•She is able to get sufficient calcium from her diet, so 
no supplement required

•Added 1,000 UNITS vitamin D daily

53

LTC Recommendations: 
Daily supplements of 

800 – 2000 UNITS 
vitamin D3

LTC Recommendations: 
Dietary interventions to meet 

the recommended dietary 
allowance (RDA) for calcium 
(>70 = 1200 mg calcium; 3 
servings of dairy or dairy 

equivalents)1



•Vitamin D in addition to calcium probably reduces hip 
fractures and mortality more than vitamin D alone or 
calcium alone1-3:

–For residents at high risk, estimated 15/1000/yr fewer 
hip fractures

–For residents not at high risk, 5/1000/yr fewer hip 
fractures; and,

–For all residents, 7/1000/yr fewer deaths

1Bischoff-Ferrari HA et al. N Engl J Med. 2012
2Avenell A et al. Cochrane Database Syst Rev. 2009
3Murad MH et al. J Clin Endocrinol Metab. 2012
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Exercise
•Conduct an individual physio assessment to determine 

whether she would benefit most from an individual or group 
exercise program, focusing on balance, strength and 
functional exercises

55

LTC Recommendations: 
Balance, strength and 

functional training exercises 
only when part of a 

multifactorial intervention to 
prevent falls

www.gerascentre.ca/ltcseries

www.osteoporosis.ca



• Per 1000 older adults/yr:
• 870 more falls
• 85 more older adults falling

For those at high risk 
of fractures 

Subgroup analyses for older adults 
in  high-level care 

SUGGESTED INCREASES

• Per 1000 older adults/yr:
• 660 fewer falls
• 20 fewer older adults falling

For those not at high 
risk of fractures 

Subgroup analyses for older adults 
in intermediate-level care 
SUGGESTED REDUCTIONS

Cameron ID et al. Cochrane Database Syst Rev. 2012 37



https://osteoporosis.ca/health-care-professionals/clinical-practice-guidelines/long-term-care/ 

Long Term Care Series 
Videos targeted at Personal Support Workers, 
Physiotherapists, Group Exercise Instructors, 

and Restorative Care workers in LTC
to prevent falls and fractures
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Hip protectors

• Given that Mrs. Andrews spends much time wandering aimlessly 
around her home hip protectors are recommended

58

LTC Recommendations: 
For residents who are mobile 
and at high risk of fractures, 

hip protectors are 
recommended.



• Moderate quality evidence from systematic review showed relative risk 
reduction in hip fractures = 18% (95% CI, 0 to 33%) among older persons 
wearing hip protectors in institutional settings

• Over 1 year, per 1000 residents:

–4 fewer hip fractures wearing hip protectors may be likely

–11 fewer fractures among those at higher risk 

–1 more pelvic fracture for older persons not at high risk

–8 more pelvic fracture for older persons at high risk. 

• Moderate evidence, probably little or no difference in frequency of falls or 
adverse events requiring medical attention. Minor adverse events, e.g. skin 
irritation, occurred in < 2% people wearing hip protectors.

1Santesso N et al. Cochrane Database Syst Rev. 2014 59



• Moderate evidence, probably little or no difference in 
frequency of falls or adverse events requiring medical 
attention. Minor adverse events, e.g. skin irritation, 
occurred in < 2% people wearing hip protectors.

1Santesso N et al. Cochrane Database Syst Rev. 2014
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• She is able to swallow and has normal kidney function
•Despite her vertebral fractures and underlying dementia 
she is well. 

•She has reasonable life expectancy (it would be a surprise 
if she died within the next 12-months)

•Goals of care are active treatment and her substitute 
decision maker wants therapy if it will help prevent future 
fractures.

61Would she benefit from pharmacotherapy?



Recommended 
Administration:

Not to be crushed

Taken with water, in 
the morning, on an 

empty stomach

If resident can remain 
upright 

for 30 min after 
administration

Alendronate 70 mg weekly

35 mg weekly 
or 150 mg 
monthlyRisedronate

1st line 
therapy

Papaioannou A et al. CMAJ. 2015
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Alendronate and risedronate are not recommended for older persons 
with severe renal insufficiency (creatinine clearance <35 mL/min or 

<30 mL/min, respectively)

Papaioannou A et al. CMAJ. 2015
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1st line 
therapy

Denosumab* (60 mg 
subcut twice yearly)

Zoledronic Acid
(5mg IV yearly)

*This recommendation 
applies to the older 
persons who have 
difficulty taking oral 
medications due to 
dysphagia, an inability
to sit up for 30 min, 
cognitive impairment or 
intolerance

Papaioannou A et al. CMAJ. 2015

64

*Funding differs by province



Denosumab:

•While denosumab can be prescribed to residents with renal 
impairment, they are at higher risk of developing 
hypocalcemia

•Drug holidays not recommended as benefits are lost after 
discontinuation: 

– increased rate of vertebral fracture after one year, similar 
to those who never took the drug

65
Sui et al. Ann Int Med 2019; April 23.



Zoledronic Acid:

•Health Canada advises that caution is necessary for people who 
receive other medications that could affect renal function.

•Creatinine clearance should be monitored before and periodically 
after treatment. 

•Appropriate hydration (500 mL of water) is necessary before and 
after treatment. 

•This medication should not be administered in people with 
severe renal impairment (CrCl <30 mL/min).

66



1Quality of evidence was assessed as moderate. Estimated effects assumed baseline risk of hip fx at 6% and vertebral fx at 20%
2Primarily with at least 500 mg of calcium, and with/without vitamin D
3With calcium and vitamin D

Papaioannou A et al.CMAJ.2015
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Bisphosphonates2

Alendronate Risedronate Zoledronate Denosumab3 Teriparatide3

Hip 
Fractures

Number of hip fractures 
prevented per 1000 treated 24 fewer 23 fewer 22 fewer 22 fewer 26 fewer 

Confidence interval (14 - 32 fewer) (15 - 31 fewer) (12 – 29 fewer) (6-32 fewer)
(40 fewer to 34

more)

NNT to prevent one 
hip fracture

42
(71 - 31)

43
(67 - 32)

45
(83 - 34)

45
(167 - 31) n/a

Vertebral
Fractures

No. of vertebral fractures 
prevented per 1000 treated 89 fewer 97 fewer 120 fewer 124 fewer 130 fewer

Confidence Interval (35-124 fewer) (55-128 fewer) (62 - 152 fewer) (60- 155 fewer) (79 - 162 fewer)

NNT to prevent one 
vertebral fracture

11
(29 - 8 )

10
(18 - 8)

8
(16 - 7)

8
(17 - 6)

8
(13 - 6)



•Any combination of interventions that are tailored to an 
individual’s risk to reduce falls.

•Such interventions may include:
–medication reviews, assessment of environmental hazards, 
use of assistive devices, exercise, management of urinary 
incontinence and educational interventions directed to 
staff

Papaioannou A et al. CMAJ. 2015

69

LTC Recommendations: For 
all residents, multifactorial 

interventions that are 
individually tailored to 

reduce the risk of falls and 
fractures are suggested.



 Focus on Modifiable Risk Factors 
• Restraint Use – 10.2* - i.e Residents using restraints have a 10.2 time 

increased risk of fracture or serious injury 
• Medications:

– Opioids – 4.5 for fracture risk compared to NSAIDS
– Psychotropics – 2.8 in LTC
– Benzodiazepines – 1.61 in LTC
– Antipsychotics – 1.5
– SSRIs – 1.66

Use BEEEACH Checklist: Behaviour-Environment-
Equipment-Education-Activity-Clothing & Footwear-Health 
Management *Odds Ratio (OR) provided for the risk of fall 

effectivepractice.org/academicdetailing
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*Institute for Safe Medication & Practices (ISMP) Canada report (Aug 1, 2000 – Dec 31, 2014)
Evidence for hypoglycemic agents and falls is lacking, especially in frail older adults. Clinically, caution is warranted 
effectivepractice.org/academicdetailing
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Medication Class Falls Fractures Hip Fracture
No. of fall reports 

meeting ISMP 
criteria (n=243)*

Opioids
   25.1%

Psychotropics:
- Antidepressants (SSRIs, 
tricyclic antidepressants)
- Antipsychotics
- Sedatives & hypnotics

   21.4%

Cardiac Medications    17.3%

Benzodiazepines
  13.6%

Nonsteroidal anti-
inflammatory drugs


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Interactive 
Small-group

0, 6 and 12-months

Opinion Leader

Audit & 
Feed-back

(Home & Physicians)
Action Planning

Learning Modules

Point of Care Tools
(Alerts)

Kennedy C et al. Implementation Science. 2012
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Examples

Standard admission orders (83%)

1-2 staff as Osteoporosis Champions (75%)

“Medication Alerts” (67%)

Dietary enhancements for residents with OP (58%)

After participation, seven process indicators were 
being newly implemented by over 50% of homes

Kennedy C et al. JAMDA. 2014
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• The FRS:
• Builds on the 2015 recommendations for fracture prevention 

and supporting tools
• Does not require BMD testing
• Requires no additional documentation – risk level is 

automatically calculated once MDS-RAI information is 
entered

• Is effective at discriminating and predicting hip fractures in 
LTC residents

83
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• The FRS:
• When used, has the potential to significantly increase fracture risk 

identification and management and reduce fractures 

• Will reduce pain, suffering, disability, and reduced quality of life 
associated with fractures

84
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• Integration within the RAI-MDS:
• Minimizes the workload of LTC professionals 
• Improves health planning
• Promotes teamwork and interprofessional practice
• Promotes resident safety
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Located in the OLTCC APP under the conference bag icon
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