
Ugis Gruntmanis, M.D.

Integrated Care redesign in patients 
with osteoporosis and low 
impact fractures



Objectives

• To learn about prevalance of low trauma 
fractures and osteoporosis.

• To discuss how to better coordinate care and 
and improve system care of patients with 
fractures and osteoporosis. 



Patient

• 62 yo women comes in for follow-up visit
• Her BMI is increased, has HTN, is on SSRIs and 

PPIs
• PSH includes, plate placement for R forearm 

fracture 3 years ago, when he fell on ice
• Has lost 2” of height
• BMD by DXA lowest in LS -2.0SD



Question

• How many women and men fracture due to 
osteoporosis during life time? 

• A. 50% and 20%
• B. 10% and 5%
• C. 30% and 15%
• D. 70% and 30%



Incidence of Chronic Disease: Women

• One of two women will have minimal 
trauma related fracture.

• One in three will have CAD. 
• One in five will have stroke. 
• One in eight will have breast cancer.



Anon, National Osteoporosis Foundation/Fast facts on osteoporosis, 2008  
Anon, Heart disease and stroke statistics - 2009 update.  Circulation, 2009; 119:e21-181 
American Cancer Society, statistics for 2009: www.cancer.org/docroot/STT/STT_O.asp

Incidence of Chronic Disease: Men
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Fractures and morbidity.
(Fracture begets fracture) 

Kanis JA & Johnell O. Osteoporosis Review. 2009;17(1):14-16

  
Morbidity 
attributable to 
ageing alone  



Compression fracture in men.

Neubecker K and Gruntmanis U
J Osteoporos. 2011
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12. ASBMR 2006. 28th Annual Meeting in Philadelphia, Pennsylvania, USA. 2006. Abstract SA405. Lyles KW et al
13. Clin Orthop Rel Res 2007;461:226-230 Edwards BJ et al
14. NHS Quality Improvement Scotland. Effectiveness of Strategies for the Secondary Prevention of Osteoporotic 
Fractures in Scotland. 2004. McLellan AR et al

n=2038 n=632 n=704   

How many patients with hip fractures 
have had previous fractures? 

Graph courtesy of Dr. JR Bayly
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Hip Fractures 

High rate of morbidity
– 50% of patients do not regain their independence
– 50% of patients do not regain their previous 

mobility

High rate of mortality
– 17-22% in women and 31-35% within 1 year

Khosla S, Amin S, Orwoll E. Endocrine Rev. 



Hip Fractures 
• 90 percent of patients who did not need assistance climbing 

stairs before hip fracture, are not able to climb five steps in the 
year after the fracture.

• 66 percent can not get on or off a toilet without assistance.

• 50 percent are not able to raise themselves out of a chair.

• 31 percent are not able to get out of bed without help from a 
caregiver.

• 20 percent are not be able to put on a pair of pants without 
assistance.







What we do matters a lot! 



How good are we at D-H



Why it’s not happening?

“It is Bermuda triangle, comprised of orthopedic 
surgeons, primary care physicians, hospitalists, 

radiologists, ER physicians, PM&R, geriatrics, urologists, 
oncologists and osteoporosis specialists, into which the 

fracture patient disappears” 

As we look for and find solutions, it is clear,  fracture risk 
can be reduced, readmissions can be reduced and most 
of all human suffering, morbidity and mortality can be 
reduced with systemic improvement of care models for 

these patients. 



Secondary
prevention

Risk of future fractures and 
allocation of resources.

50% of hip 
fractures from 
16% of the 
population

50% of hip 
fractures from 
84% of the 
population

7. BOA-BGS 2007 Blue Book. http://www.nhfd.co.uk/

15. (Adapted from) Curr Med Res Opin 2005;21:4:475-482 Brankin E et al

Bone Health 
and 

Osteoporosi
s service

Patients with new
fragility fracture 

Patients with prior fragility fracture 

Patients at high risk of suffering 1st fragility fracture Primary
prevention

Patients at intermediate risk of suffering 1st fragility fracture 

Patients at low risk of suffering 1st fragility fracture 

http://www.nhfd.co.uk/




Low trauma fracture BPA



Inpatient low trauma fracture order set 



Reminders on time of treatment 



Ortho discharge recomendatios



BPA for urology clinicans



How good are we at DH primary care

• 41182 women 65 and older in DH primary 
care

• 27808 or 67% have had DXA ordered.
• 25099 or 61% have had DXA done. 
• 6289 have had two DXA tests done. 



Does fracture prevention strategies work?

• 625, 000 individuals over age 50 included in 
study.

• Prevented 1,069 hip fractures or 41.2% 
reduction.

• Each hip fracture about $37,000.
• Saved 39.5 million USD.
• Saved 257 lives.

Dell R et al. J Bone Joint Surg Am. Nov 2009;91



Post-fracture/osteoporosis dashboard



For Strong Bones: Calcium
Recommended Calcium Intake

Amount in mg/day
• Children and Adolescents
• 1 through  3 years 700     
• 4 through  8 years 1000   

9 through 18 years 1300 
• Adult Women and Men
• 19 through 50 years 1000 

> 50 years 1200
• Pregnant and Lactating Women
•
• 18 through 50 years 1000



Dietary Sources of Calcium

• Sardines, canned with bones 3oz 324mg
• Milk 8 fl oz. 302mg
• Yogurt 8 oz. 300mg
• Cheddar cheese 1½ oz. 306mg
• Cottage cheese 2 cups 276mg
• Orange juice 6fl oz. 250mg
• Tofu, w/calcium ½ cup 204mg



For Strong Bones: Vitamin D 
Recommended Vitamin D Intake

Amount in IU/day
• Children and Adolescents
• 1 through  3 years 600 - 2500
• 4 through  8 years 600 - 3000
• 9 through 18 years 600 - 4000
• Adult Women and Men
• 19 through 50 years 600 - 4000

> 70 years 800 - 4000
• Pregnant and Lactating Women
• 18 through 50 years 600 - 4000



Dietary Sources of Vitamin D

• Milk 1cup 98 IU
• Baked herring 3 oz. 1775 IU
• Baked salmon 3 oz. 238 IU
• Canned tuna 3 oz. 136 IU
• Sardines 1 oz. 77 IU
• Raisin bran cereal¾ cup 42 IU
• Pork sausage 1 oz. 31 IU
• Egg yolk 1 25 IU



Initiate

Preparation % E. calcium Formulation Elemental 
Calcium/tab

Calcium carbonate 40 500 mg (Tums)
550 mg (Rolaids)
650mg/ 1250 mg (Oscal)
1500 mg (Caltrate)

200 mg
220 mg
260 mg / 500 mg
600 mg

Tricalcium Phosphate 39 300 mg/ 600 mg (Posture) 117 mg / 234 mg

Calcium Citrate 21    950 / 1500 / 2500 mg
(Citracal)

200 mg / 315 mg  
500 mg (liquitab)

Calcium lactate 13              325 mg / 650 mg 42 mg / 85 mg

Calcium gluconate 9    500 mg / 650 mg
1000 mg

45 mg / 59 mg
90 mg

Calcium glubionate 7  1.8 g/5ml 
(Neo-Calglucon)

126 mg



Patient
• 62 yo women comes in for follow-up visit
• Her BMI is increased, has HTN, is on SSRIs and 

PPIs
• PSH includes, plate placement for R forearm 

fracture 3 years ago, when he fell on ice
• Has lost 2” of height
• BMD by DXA lowest in LS -2.0SD



Take home message

• Fractures are common
• They are deadly with significant impact on 

morbidity and mortality
• We together need to make sure that as 

minimum all patients with minimal trauma 
fractures/high risk medications are found 
treated. 



Ugis Gruntmanis, M.D.

Minimal Trauma Fractures, Deadly but 
Ignored. Value Approach. 


