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This pocket guide, based on the National Osteoporosis Foundation’s 2008 updated Clinician’s Guide to Prevention and Treatment
of Osteoporosis, is designed to serve as a quick reference tool to aid clinicians in managing patients who have or are at risk for
osteoporosis. This guide focuses on risk factors for osteoporosis and the criteria used for its diagnosis; it also provides practical
information for implementing the updated guidelines in everyday practice.

Table 1. Risk Factors Associated With the Development of Osteoporosis.1

*The presence of either of these risk factors suggests that bone mineral density (BMD) testing should occur, independent of any 
other risk factor.

All postmenopausal women and men ≥50 years of age should be evaluated for osteoporosis risk to determine the need for BMD testing.

The two most important risk factors associated with the development of osteoporosis are age and fracture history:
• Men >70 and women >65 years of age
• Patients with a nontraumatic fracture occurring after age 40 should undergo BMD testing

Other risk factors have been shown to increase the risk of developing osteoporosis, such as:
• Low estrogen levels in women 
• Low testosterone in men 
• Low body weight 

Clinicians need to be aware of the secondary causes of osteoporosis, which are related to certain medications or disease states.

Table 2. Common Sources of Calcium.2

Calcium is an important element in the maintenance of bone health. The recommended daily intake of calcium for adult patients is
1,200 mg per day. Dietary modification and/or the use of calcium supplements should be considered in patients who are not receiving
adequate amounts of calcium. The use of supplemental calcium should be restricted to no more than 50% of a patient’s total daily
calcium intake.

The most common supplemental sources are calcium citrate and calcium carbonate. The carbonate form is used frequently because
it is inexpensive and contains more calcium per pill than the citrate form. Calcium citrate can be taken with or without food; calcium
carbonate must be taken with food. Calcium citrate is recommended in patients with gastric anacidity.

For patients who are lactose intolerant, aside from the use of supplements, there are multiple nondairy sources of calcium. When a
patient is severely sensitive to lactose, an over-the-counter lactase enzyme replacement may be suggested.

Table 3. Lactose-Free Sources of Calcium.2

Table 4. Calcium Intake Calculator.4

*Calcium content of fortified food varies. Check package lable.

This calculator can be given to patients so that they can estimate their average daily calcium intake.

Table 5. Dietary Sources of Vitamin D.5

*International units; †Daily value

Vitamin D plays an important role in the absorption of calcium. Vitamin D deficiency is associated with muscle weakness and poor
balance, both of which can increase the risk of falling. The recommended daily dose of vitamin D is 1,000 IU for patients 50 and older.
There are a number of dietary and fortified sources of vitamin D. Examples of both sources of vitamin D are listed in the table above.
Both dietary and supplemental forms of vitamin D should be considered if a patient has vitamin D deficiency.

Table 6. Vitamin D Intake Calculator.

This calculator should be used to determine if a patient is receiving the proper daily intake of vitamin D.

Estimated Vitamin D/
Product Servings/day serving (IUs) Vitamin D (IUs)

Cod liver oil, 1 tablespoon __________ × 1,360 = __________
Salmon, cooked, 3.5 ounces __________ × 360 = __________
Mackerel, cooked, 3.5 ounces __________ × 345 = __________
Tuna fish, canned in oil, 3 ounces __________ × 200 = __________
Sardines, canned in oil, drained, 1.75 ounces __________ × 250 = __________
Milk, nonfat, reduced fat, and whole, vitamin D-fortified, 1 cup __________ × 98 = __________
Margarine, fortified, 1 tablespoon __________ × 60 = __________
Ready-to-eat cereal, fortified with 10% of the DV for 
vitamin D, 0.75–1 cup (more heavily fortified cereals 
might provide more of the DV) __________ × 40 = __________
Egg, 1 whole (vitamin D is found in yolk) __________ × 20 = __________
Liver, beef, cooked, 3.5 ounces __________ × 15 = __________
Cheese, Swiss, 1 ounce __________ × 12 = __________

Total vitamin D intake = __________

Food IUs per serving* Percent DV†

Cod liver oil, 1 tablespoon
Salmon, cooked, 3.5 ounces
Mackerel, cooked, 3.5 ounces
Tuna fish, canned in oil, 3 ounces
Sardines, canned in oil, drained, 1.75 ounces
Milk, nonfat, reduced fat, and whole, vitamin D-fortified, 1 cup
Margarine, fortified, 1 tablespoon
Ready-to-eat cereal, fortified with 10% of the DV for vitamin D, 0.75–1 cup 
(more heavily fortified cereals might provide more of the DV)
Egg, 1 whole (vitamin D is found in yolk)
Liver, beef, cooked, 3.5 ounces
Cheese, Swiss, 1 ounce

1,360
360
345
200
250
98
60

40
20
15
12

340
90
90
50
70
25
15

10
6
4
4

Product Servings/day Estimated calcium/serving (mg) Calcium (mg)

Milk (8 oz) __________ × 300 = __________
Yogurt (8 oz) __________ × 400 = __________
Cheese (1 oz) __________ × 200 = __________
Fortified foods or juices __________ × 80 to 1,000* = __________
Estimated total from other foods with smaller amounts of calcium 250

Total daily calcium intake = __________

Food Calcium (mg)

Soy milk, fortified, 1 cup
Sardines, with edible bones, 3 oz
Salmon, canned with edible bones, 3 oz
Broccoli, raw, 1 cup
Orange, 1 medium
Pinto beans, 1/2 cup
Tuna, canned, 3 oz
Lettuce greens, 1/2 cup

200–300
270
205
90
50
40
10
10

Dietary Calcium (mg) Calcium-Enriched Food (mg) Supplemental Calcium

Milk (285–302)
Cheese (275–306)
Yogurt (245–415)
Sardines (270)
Tofu (138–204)
Salmon (205)
Chocolate pudding made with 
2% milk (153)

Breakfast cereals (100–1,000)
Fortified orange and other fruit juices
(200–600)
Breads/English muffins (31)
Drink mix3 (40)

Calcium carbonate
Calcium citrate

Major Risk Factors
• Age – Female >65 years; Male >70 years*
• Prior nontraumatic fracture occuring after age 40*

• Low estrogen levels in women and low testosterone in men
• Low body weight in men and women (<127 lbs)
• Smoker or history of smoking
• Height loss
• First-degree relative with osteoporosis
• Certain diseases
• Certain medications

Diseases Commonly Associated With Osteoporosis Medications Commonly Associated With Osteoporosis
• Celiac disease
• Chronic obstructive pulmonary disease/asthma
• Hyperparathyroidism
• Hyperthyroidism
• Inflammatory bowel disease
• Renal stone disease
• Rheumatoid arthritis

• Antiepileptics
• Aromatase inhibitors
• Glucocorticoids
• Proton pump inhibitors
• Selective serotonin reuptake inhibitors
• Thiazolidinedione agents



This pocket guide, based on the National Osteoporosis Foundation’s 2008 updated Clinician’s Guide to Prevention and Treatment
of Osteoporosis, is designed to serve as a quick reference tool to aid clinicians in managing patients who have or are at risk for
osteoporosis. This guide focuses on risk factors for osteoporosis and the criteria used for its diagnosis; it also provides practical
information for implementing the updated guidelines in everyday practice.
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Clinicians need to be aware of the secondary causes of osteoporosis, which are related to certain medications or disease states.
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Calcium is an important element in the maintenance of bone health. The recommended daily intake of calcium for adult patients is
1,200 mg per day. Dietary modification and/or the use of calcium supplements should be considered in patients who are not receiving
adequate amounts of calcium. The use of supplemental calcium should be restricted to no more than 50% of a patient’s total daily
calcium intake.

The most common supplemental sources are calcium citrate and calcium carbonate. The carbonate form is used frequently because
it is inexpensive and contains more calcium per pill than the citrate form. Calcium citrate can be taken with or without food; calcium
carbonate must be taken with food. Calcium citrate is recommended in patients with gastric anacidity.

For patients who are lactose intolerant, aside from the use of supplements, there are multiple nondairy sources of calcium. When a
patient is severely sensitive to lactose, an over-the-counter lactase enzyme replacement may be suggested.
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Table 4. Calcium Intake Calculator.4

*Calcium content of fortified food varies. Check package lable.

This calculator can be given to patients so that they can estimate their average daily calcium intake.
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*International units; †Daily value

Vitamin D plays an important role in the absorption of calcium. Vitamin D deficiency is associated with muscle weakness and poor
balance, both of which can increase the risk of falling. The recommended daily dose of vitamin D is 1,000 IU for patients 50 and older.
There are a number of dietary and fortified sources of vitamin D. Examples of both sources of vitamin D are listed in the table above.
Both dietary and supplemental forms of vitamin D should be considered if a patient has vitamin D deficiency.

Table 6. Vitamin D Intake Calculator.

This calculator should be used to determine if a patient is receiving the proper daily intake of vitamin D.
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Milk, nonfat, reduced fat, and whole, vitamin D-fortified, 1 cup __________ × 98 = __________
Margarine, fortified, 1 tablespoon __________ × 60 = __________
Ready-to-eat cereal, fortified with 10% of the DV for 
vitamin D, 0.75–1 cup (more heavily fortified cereals 
might provide more of the DV) __________ × 40 = __________
Egg, 1 whole (vitamin D is found in yolk) __________ × 20 = __________
Liver, beef, cooked, 3.5 ounces __________ × 15 = __________
Cheese, Swiss, 1 ounce __________ × 12 = __________

Total vitamin D intake = __________
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2% milk (153)
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(200–600)
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Calcium carbonate
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• Age – Female >65 years; Male >70 years*
• Prior nontraumatic fracture occuring after age 40*

• Low estrogen levels in women and low testosterone in men
• Low body weight in men and women (<127 lbs)
• Smoker or history of smoking
• Height loss
• First-degree relative with osteoporosis
• Certain diseases
• Certain medications

Diseases Commonly Associated With Osteoporosis Medications Commonly Associated With Osteoporosis
• Celiac disease
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• Hyperthyroidism
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• Aromatase inhibitors
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Table 7. FDA-Approved Agents for Osteoporosis.

There are many treatment options for the management of osteoporosis. Treatments are divided into two major classes, antiresorptive
agents (which reduce bone resorption) and anabolic agents (which build bone). Not all agents are similarly efficacious at reducing
fracture risk, so it is important to know which agents are most beneficial against which types of fractures.

Figure 1. Algorithm for the management of osteoporosis.1

Osteoporosis management is a multistep process that begins with a thorough patient history, complete physical examination,
and routine laboratory tests. This is essential for risk factor evaluation for primary or secondary osteoporosis. Assessment includes:

• Dual energy x-ray absorptiometry (DXA) imaging to determine bone mineral density 
• Analysis with the FRAX™ tool (http://www.shef.ac.uk/FRAX) to determine the 10-year probability of hip fracture and/or

osteoporotic fracture*†

A T-score ≤-2.5 at the femoral neck or spine indicates the presence of osteoporosis, and treatment should be initiated. In addition,
patients who present with hip, vertebral, or nontraumatic fracture meet the criteria for osteoporosis. Pharmacologic treatment is
recommended in these patients. Other recommendations to ensure the optimal maintenance of bone health should also be made:

• Dietary modification to ensure adequate calcium and vitamin D 
• Appropriate exercise programs 
• Fall prevention strategies 

In patients with low bone mass (T-score between -1 and -2.5), the FRAX™ tool can help clinicians and patients determine the
suitability of beginning therapy for osteoporosis based on assessment of the risks and benefits associated with various therapies, and
the patient’s individual history.

*T-score must first be converted to a T-score based on the reference standard used in FRAXTM. Entering T-scores that have not been
converted will alter the risk assessment and over estimate risk. The FRAXTM patch utility (available at www.nof.org/frax_patch_full.htm)
is a downloadable software program that accounts for the inherent variability between densitometers and provides a more accurate
assessment of fracture risk.

†UPDATE: The FRAXTM tool has been updated so that use of the FRAXTM patch is no longer necessary. The calculations used in the
FRAXTM patch are now located in a pull down menu that is integrated into the FRAXTM tool.
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Patient history
Laboratory testing

Physical examination

DXA imaging
FRAX™ tool

1. Preexisting hip or vertebral fracture
2. DXA T-score at femoral neck or spine ≤-2.5
3. Low bone mass and a WHO 10-year probability

of a hip fracture ≥3% or 10-year probability of
any major osteoporotic fracture ≥20%

4. Patient preference above or below the
3% and 20% values

Modify diet
Use of supplements

Physical activity
Fall prevention measures

Bisphosphonates
Calcitonin

Hormone/estrogen therapy
Raloxifene

Teriparatide

Risk Factor
Assessment

Diagnosis

Therapeutic
Interventions

Location of Antifracture Activity Indicated Use

Hip Spine Nonvertebral Treatment Prevention

Antiresorptive Agents (Bisphosphonates)

Alendronate6 X X X X X

Ibandronate7 X X

Risedronate8,9 X X X X X

Zoledronic acid10 X X X X

Antiresorptive Agents

Calcitonin11 X X

Estrogen+progesterone12 X X (all fractures) X X

Raloxifene13 X X X

Anabolic Agent

Teriparatide14 X X X
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Table 7. FDA-Approved Agents for Osteoporosis.

There are many treatment options for the management of osteoporosis. Treatments are divided into two major classes, antiresorptive
agents (which reduce bone resorption) and anabolic agents (which build bone). Not all agents are similarly efficacious at reducing
fracture risk, so it is important to know which agents are most beneficial against which types of fractures.

Figure 1. Algorithm for the management of osteoporosis.1

Osteoporosis management is a multistep process that begins with a thorough patient history, complete physical examination,
and routine laboratory tests. This is essential for risk factor evaluation for primary or secondary osteoporosis. Assessment includes:

• Dual energy x-ray absorptiometry (DXA) imaging to determine bone mineral density 
• Analysis with the FRAX™ tool (http://www.shef.ac.uk/FRAX) to determine the 10-year probability of hip fracture and/or

osteoporotic fracture*†

A T-score ≤-2.5 at the femoral neck or spine indicates the presence of osteoporosis, and treatment should be initiated. In addition,
patients who present with hip, vertebral, or nontraumatic fracture meet the criteria for osteoporosis. Pharmacologic treatment is
recommended in these patients. Other recommendations to ensure the optimal maintenance of bone health should also be made:

• Dietary modification to ensure adequate calcium and vitamin D 
• Appropriate exercise programs 
• Fall prevention strategies 

In patients with low bone mass (T-score between -1 and -2.5), the FRAX™ tool can help clinicians and patients determine the
suitability of beginning therapy for osteoporosis based on assessment of the risks and benefits associated with various therapies, and
the patient’s individual history.

*T-score must first be converted to a T-score based on the reference standard used in FRAXTM. Entering T-scores that have not been
converted will alter the risk assessment and over estimate risk. The FRAXTM patch utility (available at www.nof.org/frax_patch_full.htm)
is a downloadable software program that accounts for the inherent variability between densitometers and provides a more accurate
assessment of fracture risk.

†UPDATE: The FRAXTM tool has been updated so that use of the FRAXTM patch is no longer necessary. The calculations used in the
FRAXTM patch are now located in a pull down menu that is integrated into the FRAXTM tool.

References

1. National Osteoporosis Foundation. Clinician’s guide to prevention and treatment of osteoporosis. Washington, DC: National Osteoporosis
Foundation; 2008.

2. Office of Dietary Supplements. Dietary Supplement Fact Sheet: Calcium. Available at: http://ods.od.nih.gov/factsheets/calcium.asp. Accessed
September 17, 2008.

3. Cerklewski FL. Calcium fortification of food can add unneeded dietary phosphorous. J Food Comp Anal. 2005;18:595-598.
4. National Osteoporosis Foundation. Boning up on osteoporosis: a guide to prevention and treatment. Washington, DC: National Osteoporosis

Foundation; 2008.
5. Office of Dietary Supplements. Dietary supplment fact sheet: vitamin D. Available at: http://ods.od.nih.gov/factsheets/vitamind.asp. Accessed

October 15, 2008.
6. Black DM, Cummings SR, Karpf DB, et al. Randomised trial of effect of alendronate on risk of fracture in women with existing vertebral fractures.

Fracture Intervention Trial Research Group. Lancet. 1996;348:1535-1541.
7. Chesnut III CH, Skag A, Christiansen C, et al. Effects of oral ibandronate administered daily or intermittently on fracture risk in postmenopausal

osteoporosis. J Bone Miner Res. 2004;19:1241-1249.
8. Harris ST, Watts NB, Genant HK, et al. Effects of risedronate treatment on vertebral and nonvertebral fractures in women with postmenopausal

osteoporosis: a randomized controlled trial. Vertebral Efficacy With Risedronate Therapy (VERT) Study Group. JAMA. 1999;282:1344-1352.
9. McClung MR, Geusens P, Miller PD, et al. Effect of risedronate on the risk of hip fracture in elderly women. Hip Intervention Program Study Group.

N Engl J Med. 2001;344:333-340.
10. Black DM, Delmas PD, Eastell R, et al. Once-yearly zoledronic acid for treatment of postmenopausal osteoporosis. N Engl J Med. 2007;356:1809-1822.
11. Chesnut CH, III, Silverman S, Andriano K, et al. A randomized trial of nasal spray salmon calcitonin in postmenopausal women with established

osteoporosis: the prevent recurrence of osteoporotic fractures study. PROOF Study Group. Am J Med. 2000;109:267-276.
12. Rossouw JE, Anderson GL, Prentice RL, et al. Risks and benefits of estrogen plus progestin in healthy postmenopausal women: principal results

From the Women's Health Initiative randomized controlled trial. JAMA. 2002;288:321-333.
13. Ettinger B, Black DM, Mitlak BH, et al. Reduction of vertebral fracture risk in postmenopausal women with osteoporosis treated with raloxifene:

results from a 3-year randomized clinical trial. Multiple Outcomes of Raloxifene Evaluation (MORE) Investigators. JAMA. 1999;282:637-645.
14. Neer RM, Arnaud CD, Zanchetta JR, et al. Effect of parathyroid hormone (1-34) on fractures and bone mineral density in postmenopausal women

with osteoporosis. N Engl J Med. 2001;344:1434-1441.

Patient history
Laboratory testing

Physical examination

DXA imaging
FRAX™ tool

1. Preexisting hip or vertebral fracture
2. DXA T-score at femoral neck or spine ≤-2.5
3. Low bone mass and a WHO 10-year probability

of a hip fracture ≥3% or 10-year probability of
any major osteoporotic fracture ≥20%

4. Patient preference above or below the
3% and 20% values

Modify diet
Use of supplements

Physical activity
Fall prevention measures

Bisphosphonates
Calcitonin

Hormone/estrogen therapy
Raloxifene

Teriparatide

Risk Factor
Assessment

Diagnosis

Therapeutic
Interventions

Location of Antifracture Activity Indicated Use

Hip Spine Nonvertebral Treatment Prevention

Antiresorptive Agents (Bisphosphonates)

Alendronate6 X X X X X

Ibandronate7 X X

Risedronate8,9 X X X X X

Zoledronic acid10 X X X X

Antiresorptive Agents

Calcitonin11 X X

Estrogen+progesterone12 X X (all fractures) X X

Raloxifene13 X X X

Anabolic Agent

Teriparatide14 X X X



Implementing the
NOF Guidelines
in Everyday Practice

Editors

Jeffrey P. Levine, MD, MPH
Michael J. Maricic, MD

Faculty

Felicia Cosman, MD
David W. Dempster, PhD
Margery L. S. Gass, MD

Jeffrey P. Levine, MD, MPH
Michael J. Maricic, MD

Susan Randall RN, MSN, FNP-BC

This activity is supported by an educational donation provided by

This educational initiative is co-sponsored by Curatio CME Institute and the National Osteoporosis
Foundation. Content expertise has been provided by the National Osteoporosis Foundation.

Copyright © 2009 Curatio CME Institute

STEOPOROSISTX.com

www.curatiocme.com

STEOPOROSISTX.com

Visit us at OsteoporosisTX.com for the latest in
managing patients who are at risk for osteoporosis.

Ta
bl

e 
7.

FD
A-

Ap
pr

ov
ed

 A
ge

nt
s 

fo
r O

st
eo

po
ro

si
s.

Th
er

e 
ar

e 
m

an
y 

tre
at

m
en

t o
pt

io
ns

 fo
r t

he
 m

an
ag

em
en

t o
f o

st
eo

po
ro

si
s.

Tr
ea

tm
en

ts
 a

re
 d

ivi
de

d 
in

to
 tw

o 
m

aj
or

 c
la

ss
es

,a
nt

ire
so

rp
tiv

e
ag

en
ts

 (w
hi

ch
 re

du
ce

 b
on

e 
re

so
rp

tio
n)

 a
nd

 a
na

bo
lic

 a
ge

nt
s 

(w
hi

ch
 b

ui
ld

 b
on

e)
.N

ot
 a

ll 
ag

en
ts

 a
re

 s
im

ila
rly

 e
ffi

ca
ci

ou
s 

at
 re

du
ci

ng
fra

ct
ur

e 
ris

k,
so

 it
 is

 im
po

rta
nt

 to
 k

no
w

 w
hi

ch
 a

ge
nt

s 
ar

e 
m

os
t b

en
ef

ic
ia

l a
ga

in
st

 w
hi

ch
 ty

pe
s 

of
 fr

ac
tu

re
s.

Fi
gu

re
 1

.A
lg

or
ith

m
 fo

r t
he

 m
an

ag
em

en
t o

f o
st

eo
po

ro
si

s.
1

Os
te

op
or

os
is

 m
an

ag
em

en
t i

s 
a 

m
ul

tis
te

p 
pr

oc
es

s 
th

at
 b

eg
in

s 
w

ith
 a

 th
or

ou
gh

 p
at

ie
nt

 h
is

to
ry

,c
om

pl
et

e 
ph

ys
ic

al
 e

xa
m

in
at

io
n,

an
d 

ro
ut

in
e 

la
bo

ra
to

ry
 te

st
s.

Th
is

 is
 e

ss
en

tia
l f

or
 ri

sk
 fa

ct
or

 e
va

lu
at

io
n 

fo
r p

rim
ar

y 
or

 s
ec

on
da

ry
 o

st
eo

po
ro

si
s.

As
se

ss
m

en
t i

nc
lu

de
s:

•
Du

al
 e

ne
rg

y 
x-

ra
y 

ab
so

rp
tio

m
et

ry
 (D

XA
) i

m
ag

in
g 

to
 d

et
er

m
in

e 
bo

ne
 m

in
er

al
 d

en
si

ty
 

•
An

al
ys

is
 w

ith
 th

e 
FR

AX
™

 to
ol

 (h
ttp

://
w

w
w

.s
he

f.a
c.

uk
/F

RA
X)

 to
 d

et
er

m
in

e 
th

e 
10

-y
ea

r 
pr

ob
ab

ili
ty

 o
f h

ip
 fr

ac
tu

re
 a

nd
/o

r
os

te
op

or
ot

ic
 fr

ac
tu

re
*†

A
T-

sc
or

e 
≤-

2.
5 

at
th

e 
fe

m
or

al
 n

ec
k 

or
 s

pi
ne

 in
di

ca
te

s 
th

e 
pr

es
en

ce
 o

f o
st

eo
po

ro
si

s,
an

d 
tre

at
m

en
t s

ho
ul

d 
be

 in
iti

at
ed

.I
n 

ad
di

tio
n,

pa
tie

nt
s 

w
ho

 p
re

se
nt

 w
ith

 h
ip

,v
er

te
br

al
,o

r n
on

tra
um

at
ic

 fr
ac

tu
re

 m
ee

t t
he

 c
rit

er
ia

 fo
r o

st
eo

po
ro

si
s.

Ph
ar

m
ac

ol
og

ic
 tr

ea
tm

en
t i

s
re

co
m

m
en

de
d 

in
 th

es
e 

pa
tie

nt
s.

Ot
he

r r
ec

om
m

en
da

tio
ns

 to
 e

ns
ur

e 
th

e 
op

tim
al

 m
ai

nt
en

an
ce

 o
f b

on
e 

he
al

th
 s

ho
ul

d 
al

so
 b

e 
m

ad
e:

•
Di

et
ar

y 
m

od
ifi

ca
tio

n 
to

 e
ns

ur
e 

ad
eq

ua
te

 c
al

ci
um

 a
nd

 v
ita

m
in

 D
 

•
Ap

pr
op

ria
te

 e
xe

rc
is

e 
pr

og
ra

m
s 

•
Fa

ll 
pr

ev
en

tio
n 

st
ra

te
gi

es
 

In
 p

at
ie

nt
s 

w
ith

 lo
w

 b
on

e 
m

as
s 

(T
-s

co
re

 b
et

w
ee

n 
-1

 a
nd

 -
2.

5)
,t

he
 F

RA
X™

 to
ol

 c
an

 h
el

p 
cl

in
ic

ia
ns

 a
nd

 p
at

ie
nt

s 
de

te
rm

in
e 

th
e

su
ita

bi
lit

y 
of

 b
eg

in
ni

ng
 th

er
ap

y 
fo

r o
st

eo
po

ro
si

s 
ba

se
d 

on
 a

ss
es

sm
en

t o
f t

he
 ri

sk
s 

an
d 

be
ne

fit
s 

as
so

ci
at

ed
 w

ith
 v

ar
io

us
 th

er
ap

ie
s,

an
d

th
e

pa
tie

nt
’s

 in
di

vid
ua

l h
is

to
ry

.

*T
-s

co
re

 m
us

t f
irs

t b
e 

co
nv

er
te

d 
to

 a
 T

-s
co

re
 b

as
ed

 o
n 

th
e 

re
fe

re
nc

e 
st

an
da

rd
 u

se
d 

in
 F

RA
XTM

.E
nt

er
in

g 
T-

sc
or

es
 th

at
 h

av
e 

no
t b

ee
n

co
nv

er
te

d 
w

ill 
al

te
r t

he
 ri

sk
 a

ss
es

sm
en

t a
nd

 o
ve

r e
st

im
at

e 
ris

k.
Th

e 
FR

AX
TM

pa
tc

h 
ut

ilit
y 

(a
va

ila
bl

e 
at

 w
w

w.
no

f.o
rg

/fr
ax

_p
at

ch
_f

ul
l.h

tm
)

is
 a

 d
ow

nl
oa

da
bl

e 
so

ftw
ar

e 
pr

og
ra

m
 th

at
 a

cc
ou

nt
s 

fo
r t

he
 in

he
re

nt
 v

ar
ia

bi
lit

y 
be

tw
ee

n 
de

ns
ito

m
et

er
s 

an
d 

pr
ov

id
es

 a
 m

or
e 

ac
cu

ra
te

as
se

ss
m

en
t o

f f
ra

ct
ur

e 
ris

k.
† UP

DA
TE

:T
he

 F
RA

XTM
to

ol
 h

as
 b

ee
n 

up
da

te
d 

so
 th

at
 u

se
 o

f t
he

 F
RA

XTM
pa

tc
h 

is
 n

o 
lo

ng
er

 n
ec

es
sa

ry
.T

he
 c

al
cu

la
tio

ns
 u

se
d 

in
 th

e
FR

AX
TM

pa
tc

h 
ar

e 
no

w
 lo

ca
te

d 
in

 a
 p

ul
l d

ow
n 

m
en

u 
th

at
is

 in
te

gr
at

ed
 in

to
 th

e 
FR

AX
TM

to
ol

.

R
e

fe
re

n
c
e

s

1.
Na

tio
na

l O
st

eo
po

ro
si

s 
Fo

un
da

tio
n.

Cl
in

ic
ia

n’
s

gu
id

e 
to

 p
re

ve
nt

io
n 

an
d 

tre
at

m
en

t o
f o

st
eo

po
ro

si
s.

W
as

hi
ng

to
n,

DC
:N

at
io

na
l O

st
eo

po
ro

si
s

Fo
un

da
tio

n;
 2

00
8.

2.
Of

fic
e 

of
 D

ie
ta

ry
Su

pp
le

m
en

ts
.D

ie
ta

ry
 S

up
pl

em
en

t F
ac

t S
he

et
:C

al
ci

um
.A

va
ila

bl
e 

at
:h

ttp
://

od
s.

od
.n

ih
.g

ov
/fa

ct
sh

ee
ts

/c
al

ci
um

.a
sp

.A
cc

es
se

d
Se

pt
em

be
r 1

7,
20

08
.

3.
Ce

rk
le

w
sk

i F
L.

Ca
lc

iu
m

 fo
rti

fic
at

io
n 

of
 fo

od
 c

an
 a

dd
 u

nn
ee

de
d 

di
et

ar
y 

ph
os

ph
or

ou
s.

J
Fo

od
 C

om
p 

An
al

.2
00

5;
18

:5
95

-5
98

.
4.

Na
tio

na
l O

st
eo

po
ro

si
s 

Fo
un

da
tio

n.
Bo

ni
ng

 u
p 

on
 o

st
eo

po
ro

si
s:

a
gu

id
e 

to
 p

re
ve

nt
io

n 
an

d 
tre

at
m

en
t.

W
as

hi
ng

to
n,

DC
:N

at
io

na
l O

st
eo

po
ro

si
s

Fo
un

da
tio

n;
 2

00
8.

5.
Of

fic
e 

of
 D

ie
ta

ry
 S

up
pl

em
en

ts
.D

ie
ta

ry
 s

up
pl

m
en

t f
ac

t s
he

et
:v

ita
m

in
 D

.A
va

ila
bl

e 
at

:h
ttp

://
od

s.
od

.n
ih

.g
ov

/fa
ct

sh
ee

ts
/v

ita
m

in
d.

as
p.

Ac
ce

ss
ed

Oc
to

be
r 1

5,
20

08
.

6.
Bl

ac
k 

DM
,C

um
m

in
gs

 S
R,

Ka
rp

f D
B,

et
 a

l.
Ra

nd
om

is
ed

 tr
ia

l o
f e

ffe
ct

 o
f a

le
nd

ro
na

te
 o

n 
ris

k 
of

 fr
ac

tu
re

 in
 w

om
en

 w
ith

 e
xis

tin
g 

ve
rte

br
al

 fr
ac

tu
re

s.
Fr

ac
tu

re
 In

te
rv

en
tio

n 
Tr

ia
l R

es
ea

rc
h 

Gr
ou

p.
La

nc
et

.1
99

6;
34

8:
15

35
-1

54
1.

7.
Ch

es
nu

t I
II 

CH
,S

ka
g 

A,
Ch

ris
tia

ns
en

 C
,e

t a
l.

Ef
fe

ct
s 

of
 o

ra
l i

ba
nd

ro
na

te
 a

dm
in

is
te

re
d 

da
ily

 o
r i

nt
er

m
itt

en
tly

 o
n 

fra
ct

ur
e 

ris
k 

in
 p

os
tm

en
op

au
sa

l
os

te
op

or
os

is
.J

Bo
ne

 M
in

er
 R

es
.2

00
4;

19
:1

24
1-

12
49

.
8.

Ha
rri

s 
ST

,W
at

ts
 N

B,
Ge

na
nt

 H
K,

et
 a

l.
Ef

fe
ct

s 
of

 ri
se

dr
on

at
e 

tre
at

m
en

t o
n 

ve
rte

br
al

 a
nd

 n
on

ve
rte

br
al

 fr
ac

tu
re

s 
in

 w
om

en
 w

ith
 p

os
tm

en
op

au
sa

l
os

te
op

or
os

is
:a

ra
nd

om
ize

d 
co

nt
ro

lle
d 

tri
al

.V
er

te
br

al
 E

ffi
ca

cy
 W

ith
 R

is
ed

ro
na

te
 T

he
ra

py
 (V

ER
T)

 S
tu

dy
 G

ro
up

.J
AM

A.
19

99
;2

82
:1

34
4-

13
52

.
9.

M
cC

lu
ng

 M
R,

Ge
us

en
s 

P,
M

ille
r P

D,
et

 a
l.

Ef
fe

ct
 o

f r
is

ed
ro

na
te

 o
n 

th
e 

ris
k 

of
 h

ip
 fr

ac
tu

re
 in

 e
ld

er
ly 

w
om

en
.H

ip
 In

te
rv

en
tio

n 
Pr

og
ra

m
 S

tu
dy

 G
ro

up
.

N
En

gl
 J

 M
ed

.2
00

1;
34

4:
33

3-
34

0.
10

.
Bl

ac
k 

DM
,D

el
m

as
 P

D,
Ea

st
el

l R
,e

t a
l.

On
ce

-y
ea

rly
 z

ol
ed

ro
ni

c 
ac

id
 fo

r t
re

at
m

en
t o

f p
os

tm
en

op
au

sa
l o

st
eo

po
ro

sis
.N

En
gl

J
M

ed
.2

00
7;

35
6:

18
09

-1
82

2.
11

.
Ch

es
nu

t C
H,

III,
Si

lve
rm

an
 S

,A
nd

ria
no

 K
,e

t a
l.

A 
ra

nd
om

ize
d 

tri
al

 o
f n

as
al

 s
pr

ay
 s

al
m

on
 c

al
ci

to
ni

n 
in

 p
os

tm
en

op
au

sa
l w

om
en

 w
ith

 e
st

ab
lis

he
d

os
te

op
or

os
is

:t
he

 p
re

ve
nt

 re
cu

rre
nc

e 
of

 o
st

eo
po

ro
tic

 fr
ac

tu
re

s 
st

ud
y.

PR
OO

F 
St

ud
y 

Gr
ou

p.
Am

 J
 M

ed
.2

00
0;

10
9:

26
7-

27
6.

12
.

Ro
ss

ou
w

 J
E,

An
de

rs
on

 G
L,

Pr
en

tic
e 

RL
,e

t a
l.

Ri
sk

s 
an

d 
be

ne
fit

s 
of

 e
st

ro
ge

n 
pl

us
 p

ro
ge

st
in

 in
 h

ea
lth

y 
po

st
m

en
op

au
sa

l w
om

en
:p

rin
ci

pa
l r

es
ul

ts
Fr

om
 th

e 
W

om
en

's
 H

ea
lth

 In
iti

at
ive

 ra
nd

om
ize

d 
co

nt
ro

lle
d 

tri
al

.J
AM

A.
20

02
;2

88
:3

21
-3

33
.

13
.

Et
tin

ge
r B

,B
la

ck
 D

M
,M

itl
ak

 B
H,

et
 a

l.
Re

du
ct

io
n 

of
 v

er
te

br
al

 fr
ac

tu
re

 ri
sk

 in
 p

os
tm

en
op

au
sa

l w
om

en
 w

ith
 o

st
eo

po
ro

si
s 

tre
at

ed
 w

ith
 ra

lo
xif

en
e:

re
su

lts
 fr

om
 a

 3
-y

ea
r r

an
do

m
ize

d 
cl

in
ic

al
 tr

ia
l.

M
ul

tip
le

 O
ut

co
m

es
 o

f R
al

ox
ife

ne
 E

va
lu

at
io

n 
(M

OR
E)

 In
ve

st
ig

at
or

s.
JA

M
A.

19
99

;2
82

:6
37

-6
45

.
14

.
Ne

er
 R

M
,A

rn
au

d 
CD

,Z
an

ch
et

ta
 J

R,
et

 a
l.

Ef
fe

ct
 o

f p
ar

at
hy

ro
id

 h
or

m
on

e 
(1

-3
4)

 o
n 

fra
ct

ur
es

 a
nd

 b
on

e 
m

in
er

al
 d

en
si

ty
 in

 p
os

tm
en

op
au

sa
l w

om
en

w
ith

 o
st

eo
po

ro
si

s.
N

En
gl

 J
 M

ed
.2

00
1;

34
4:

14
34

-1
44

1.

Pa
tie

nt
hi

st
or

y
La

bo
ra

to
ry

te
st

in
g

Ph
ys

ic
al

ex
am

in
at

io
n

DX
A

im
ag

in
g

FR
AX

™
to

ol

1.
Pr

ee
xis

tin
g

hi
p

or
ve

rte
br

al
fra

ct
ur

e
2.

DX
A

T-
sc

or
e

at
fe

m
or

al
ne

ck
or

sp
in

e
≤-

2.
5

3.
Lo

w
bo

ne
m

as
s

an
d

a
W

HO
10

-y
ea

rp
ro

ba
bi

lit
y

of
a

hi
p

fra
ct

ur
e
≥3

%
or

10
-y

ea
rp

ro
ba

bi
lit

y
of

an
y

m
aj

or
os

te
op

or
ot

ic
fra

ct
ur

e
≥2

0%
4.

Pa
tie

nt
pr

ef
er

en
ce

ab
ov

e
or

be
lo

w
th

e
3%

an
d

20
%

va
lu

es

M
od

ify
di

et
Us

e
of

su
pp

le
m

en
ts

Ph
ys

ic
al

ac
tiv

ity
Fa

ll
pr

ev
en

tio
n

m
ea

su
re

s

Bi
sp

ho
sp

ho
na

te
s

Ca
lc

ito
ni

n
Ho

rm
on

e/
es

tro
ge

n
th

er
ap

y
Ra

lo
xif

en
e

Te
rip

ar
at

id
e

Ri
sk

Fa
ct

or
As

se
ss

m
en

t

Di
ag

no
si

s

Th
er

ap
eu

tic
In

te
rv

en
tio

ns

Lo
ca

tio
n 

of
 A

nt
ifr

ac
tu

re
 A

ct
iv

ity
In

di
ca

te
d 

Us
e

Hi
p

Sp
in

e
No

nv
er

te
br

al
Tr

ea
tm

en
t

Pr
ev

en
tio

n

An
tir

es
or

pt
iv

e 
Ag

en
ts

 (B
is

ph
os

ph
on

at
es

)

Al
en

dr
on

at
e6

X
X

X
X

X

Ib
an

dr
on

at
e7

X
X

Ri
se

dr
on

at
e8,

9
X

X
X

X
X

Zo
le

dr
on

ic
 a

ci
d10

X
X

X
X

An
tir

es
or

pt
iv

e 
Ag

en
ts

Ca
lc

ito
ni

n11
X

X

Es
tro

ge
n+

pr
og

es
te

ro
ne

12
X

X
(a

ll 
fra

ct
ur

es
)

X
X

Ra
lo

xif
en

e13
X

X
X

An
ab

ol
ic

 A
ge

nt

Te
rip

ar
at

id
e14

X
X

X




