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The incidence of osteoporotic fractures increases with
advancing age and is associated with significant health
care expenditures, particularly related to hip fractures
and loss of quality of life. Unfortunately, few studies
have included subjects 80 years of age and older to help
guide management of elderly patients who are living in
the community or in long-term care facilities. Treating
this age group encompasses the same general measures
and pharmacologic therapies as in younger adults.
Focusing on fall prevention and adequate vitamin D is
essential. All prevention strategies in the elderly for frac-
ture risk reduction should include simple vitamin D and
calcium supplementation. However, for those at high
risk of fracture, adding pharmacologic therapy should be
considered. This article reviews recent research findings
of general measures and pharmacologic therapy that are
applicable to managing osteoporosis in the elderly.

Introduction
The incidence of osteoporotic fractures increases with
advancing age and is associated with the greatest costs in
terms of health care expenditure, particularly hip frac-
tures and loss of quality of life in the elderly. The geriatric
population encompasses both the community dwelling and
those residing in assisted living or skilled nursing facilities
who are generally frail and have the highest risk of frac-
ture. In evaluating evidence-based medicine for managing
osteoporosis and fracture risk reduction, however, few
studies have involved subjects 80 years of age and older.
Multiple studies have demonstrated failure to diagnose
and treat osteoporosis in patients over 80 years of age
who are at high risk or have sustained a major fracture
[1ee]. Osteoporosis is often ignored in elderly patients due
to other chronic illnesses and medications, uncertainty
about appropriate evaluation and treatment, including

calcium and vitamin D, cost issues, real or perceived
intolerance, inconvenient or awkward dosing regimens,
and inadequate research in this age group. Ageism, or a
perception that it is not worthwhile to treat osteoporosis
in the elderly, is pervasive in the United States. However,
according to the National Vital Statistics, an individual
who attains the age of 80 has 5.50 to 9.0 average years
of life remaining depending on race, sex, and birth year;
and at age 85, an additional 4.19 to 6.8 years [2]. Even in
the frail elderly, it is not too late to treat osteoporosis to
decrease fracture risk and improve quality of life.

Scope of the Problem

As shown in Table 1, fracture incidence rates for US white
men and women are greater in women than men and
increase dramatically with age [3¢¢]. The burden of illness
and associated morbidity and mortality is tremendous
in the elderly. Older patients are at higher absolute risk
for fracture than younger patients. The recently released
World Health Organization absolute fracture risk model
(FRAX) incorporates age with clinical risk factors and
identifies more older patients at high risk for fracture than
does bone density alone [4ee See].

Osteoporosis prevalence in elderly female nursing
home residents is higher than in community-dwelling
elderly females. The hip is the most common fracture site.
About one fifth of all hip fractures in the United States
occur in women residing in nursing homes. In a pro-
spective cohort study of 1427 white women living in 47
randomly selected nursing homes in Maryland, the over-
all fracture rate was 109 per 1000 women per year (95%
CI, 93-125) [6]. Few nursing home residents are currently
receiving treatment for osteoporosis, despite elevated frac-
ture risk or a recent fracture [10e,6]. Low bone mineral
density (BMD) predicts osteoporotic fracture in commu-
nity-dwelling white women; however, among frail nursing
home residents, association of low BMD to fracture risk
is less clear. Nursing home residents have many additional
risk factors for fracture in addition to low bone density,
such as impaired mobility, poor cognitive abilities, use of
psychotropic medications, and a high risk of falls.

In the latest analysis of common injuries that result
in hospitalization, fractures were the most frequent rea-



son for injury hospitalizations [7]. Hip fractures were
the most common fractures, comprising 38.1% of injury
stays among patients 65 years of age and older. Falls were
the most frequent cause of injury. Falls resulted in nearly
474,400 injury hospitalizations (67.9%) among patients
65 years of age and older.

Hip and femur fracture repair were the most com-
mon musculoskeletal procedure for patients 85 years of
age and older, representing one in three of all orthopedic
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Table 1. US fracture incidence rates per 10,000
Hip Vertebral

Age, y WF WM WF WM
65-69 20.6 9.4 68.2 49.7
70-74 41 19.5 116.7 41.5
75-79 88.7 40.2 156.6 66.8
80-84 180.1 92.2 2579 156.7
85-100 324.7 235.7 313.2 253.3

procedures. Hip replacements, the second most common
procedure, accounted for one in five of all orthopedic pro-
cedures for these patients [8]. From 2005 figures, treatment
of hip and femur fracture accounted for 317,000 hospital
discharges in the United States. The average length of stay
was 6.3 days = 0.05 SE, with average charges of $34,300
= 723 SE [9]. Hip fracture ranked 12th overall for Medi-
care hospital expenditures, at $7.9 billion in 2004 [10].
Although hip fractures comprised 14% of 2.05 million
fractures that occurred in 20035, their costs accounted for
72% of the fracture expenditures [3ee].

Osteoporosis Treatments

Treatment in this older age group encompasses the same
general measures and pharmacologic therapies as in
younger adults. In addition, focusing on fall prevention
is key [11,12]. However, use of the available treatment
options in even the highest-risk individuals is not being
done. For example, a recent study in 67 nursing homes in
North Carolina and Arizona evaluated treatment in 895
nursing home residents with known osteoporosis or recent
fracture [1ee]. As shown in Table 2, approximately two
thirds were receiving calcium and vitamin D; however,
the adequacy of the supplementation is not known, and
only 0.1% had record of a 25-OH vitamin D level. Any
fracture protection—defined as an approved osteoporosis
medication or hip protectors, but not including calcium or
vitamin D—was 35.7%.

General measures

Fall prevention

Numerous studies show that falling is a strong risk factor
for fracture [11,12]. Yet, the World Health Organiza-
tion’s new model to calculate absolute fracture risk does
not include falls. FRAX combines age and sex with seven
clinical risk factors (previous fracture, parental history
of fracture, current cigarette smoking, glucocorticoid
use, rheumatoid arthritis, secondary osteoporosis, and
excessive alcohol consumption) with BMD or body mass
index to estimate the 10-year probability of hip and
major osteoporotic fractures [See]. Why not include falls,
which are a well-established clinical risk factor for frac-
ture? Two reasons are provided in the frequently asked
questions section of the FRAX website: The first is that
the cohort data used to create the model reported falls in
very different ways so that it was not possible to derive

WF—white female; WM—white male.
(Data adapted from Burge et al. [3e°].)

Table 2. Treatment in nursing home residents with
known osteoporosis or recent fracture*

Treatment % (SD)
Calcium 69.2 (18.9)
Vitamin D 62.8 (22.0)
Bisphosphonate 19.1 (13.4)
Calcitonin 14.4 (13.6)
Raloxifene 3.2 (5.5)
Teriparatide 0.1 (1.2)
Hormone therapy (women) 3.1 (4.6)
Hip protectors 2.1 (9.0)

*n = 67 homes and 895 study residents.
(Data adapted from Col6n-Emeric et al. [1ee].)

a standardized metric. Second, although plausible, phar-
maceutical intervention has not been shown to reduce
fracture risk in patients selected on the basis of a fall his-
tory. It is important that risk assessment models identify
a risk that can be reduced by treatment [13].
Nonetheless, preventing falls is a logical approach
to preventing fractures in the elderly [11,12]. Strategies
to prevent falls are a critical part of osteoporosis man-
agement [14,15]. Evidence from systematic reviews and
meta-analyses of randomized trials shows that at least
15% of falls in older people can be prevented, with indi-
vidual trials reporting reductions of up to 50% [14,15].
The randomized trials used a single intervention strategy
(eg, exercise) or multifactorial programs that included
assessing and reducing predisposing and situational risk
factors. Scientific evidence is most consistent for strength
and balance training, followed by reduction in the number
and doses of psychotropic drugs, dietary supplementation
with vitamin D and calcium, and, in high-risk popula-
tions, assessment and modification of home hazards [16].

Hip protectors

Wearing an external hip protector that diverts or absorbs
the energy of a fall away from the bone, in theory, is a way
to prevent the elderly from breaking their hips during falls.
However, results from recent studies have yielded negative



102 Evaluation and Management

4 Calcium absorption 4 Vitamin D

| 1 Cat++ '
| TPTH '

T Bone remodeling
8

1 Muscle strength

T Falls

- T Fracture risk

Figure 1. Insufficient vitamin D and skeletal health: the effects of
low vitamin D on multiple parameters associated with fracture risk.
PTH—parathyroid hormone.

T Bone loss

findings [17,189,19]. The most recent systematic review of
clinical trials of hip protectors concluded that the devices
are ineffective for community-dwelling elderly or of uncer-
tain effectiveness in institutionalized elderly [17,18¢].

In the latest well-designed multicenter clinical trial
in nursing home residents by Kiel et al. [18¢], the protec-
tor it tested failed to prevent hip fractures despite high
adherence. This large clinical trial failed to demonstrate
a protective effect of a hip protector on hip fracture inci-
dence in nursing home residents despite high adherence,
confirming the growing body of evidence that hip protec-
tors are not effective in nursing home populations.

More research is needed in this area before
recommending use of hip protectors. To meet this end,
researchers have organized an International Hip Protec-
tor Research Group to continue research and establish
standards for biomechanical and clinical testing of
hip protectors [20].

Calcium and vitamin D
Calcium and vitamin D have been the mainstay of gen-
eral measures for osteoporosis, yet recent evidence
demonstrates the current recommended daily allowance
of vitamin D is not enough. Although study results are
often conflicting, a 25-OH vitamin D concentration of
30 ng/mL or 75 nmol/L seems to be a critical threshold
to maximize adequate calcium absorption and suppress
excess parathyroid hormone (PTH) secretion. However,
aspects besides PTH suppression need to be considered
for determining optimal vitamin D levels. In the past 5
years, a flurry of publications have demonstrated vitamin
D’s importance for fall and fracture prevention.
Previously, vitamin D’s moderate protective effect
on fracture risk has been attributed primarily to BMD
changes. However, as shown in Figure 1, vitamin D
may directly improve proximal muscle strength, thereby
reducing fracture risk through fall prevention. Vitamin
D appears to have a direct effect on muscle strength. It

is thought to maintain function of type II muscle fibers
and activate vitamin D receptors in muscle tissue [21,22].
Treatment with the active metabolite 1-a-hydroxyvitamin
D for 3 months directly increased the relative number and
size of type I muscle fibers [23]. These physiologic changes
may lead to improvements in muscular functioning and,
therefore, may reduce risk of falling and fractures.

A meta-analysis of five double-blind, randomized, con-
trolled trials involving 1237 elderly individuals assessed
vitamin D’s overall efficacy with respect to preventing
falls [24]. Corrected pooled results indicated vitamin D
treatment reduced the risk of falling by 22% (corrected
OR, 0.78; 95% CI, 0.64-0.92), compared with placebo
or calcium treatment alone. From the pooled risk differ-
ence, the number needed to treat (NNT) was 15 (95% CI,
8-53), or equivalently 15 patients would need to be treated
with vitamin D to prevent one person from falling.

In a 3-year clinical trial also by Bischoff-Ferrari et
al. [25¢], community-dwelling adults (199 men and 246
women) 65 years of age and older were randomized to
vitamin D,, 700 1U, and calcium citrate malate, 500 mg,
daily or placebo. Dietary vitamin D and calcium supple-
mentation reduced the odds of falling in women by 46%
(OR, 0.54; 95% CI, 0.30-0.97), but not in men (OR, 0.93;
95% CI, 0.50-1.72). Fall reduction was 65% (OR, 0.35;
95% CI, 0.15-0.81) in the less physically active women.

In a 1-year double-blind, randomized, controlled trial,
302 community-dwelling ambulatory women 70 to 90
years of age living in Perth, Australia (latitude, 32° S),
with serum 25-OH vitamin D levels less than 24.0 ng/mL
and a history of falling in the previous year, were random-
ized to ergocalciferol, 1000 IU daily, or placebo [26].
The two groups received calcium citrate, 1000 mg daily.
These subjects—who had a history of falling and vitamin
D insufficiency despite living in sunny climates and being
given ergocalciferol and calcium—had a 19% reduction
in the relative risk of falling, mostly in winter.

Flicker et al. [27¢] performed a 2-year clinical trial in
625 elderly, residential care subjects (mean age, 82.5 years),
giving vitamin D, (ergocalciferol) 10,000 IU tablets once
weekly followed by 1000 IU daily (after manufacturer’s
discontinuation of the original supplement) or placebo; all
were given calcium carbonate 800 mg daily. Only those
with baseline 25-OH vitamin D levels between 25 and 90
nmol/L were included in the study. The incident rate ratio
for falling was 0.73 (95% CI, 0.57-0.95), and for compli-
ant subjects was 0.63 (95% CI, 0.48-0.82). In the NNT,
12 people needed to be treated with vitamin D to prevent
one from falling during the study.

In an observational study using NHANES III (1988-
1994), 1917 white men and women 65 years of age and
older were examined for serum 25-OH vitamin D and
hip fracture risk [28e]. Patients were older, had lower
BMD and body mass index, had more prevalent spine or
wrist fractures and weight loss before baseline, and ate
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fewer kilocalories and less calcium than noncases. The
multivariate-adjusted RR was 0.64 (95% CI, 0.46-0.89)
among individuals with serum 25-OH vitamin D values
25 ng/mL or more (62.5 nmol/L), compared with those
with values below this level. Looker and Mussolino [28¢]
estimated that 18% of hip fracture cases in the population
could be prevented if serum 25-OH vitamin D values less
than 25 ng/mL (62.5 nmol/L) were eliminated.

Another meta-analysis by Bischoff-Ferrari et al.
[29e¢] evaluated results of vitamin D and fracture risk
randomized trials. Daily vitamin D doses of 700 to 800
U significantly reduced the relative risk of hip fracture
by 26% (three trials, n = 5572, pooled RR, 0.74; 95% CI,
0.61-0.88) and nonvertebral fracture by 23% (five trials,
n = 6098, pooled RR, 0.77; 95% CI, 0.68-0.87). No sig-
nificant benefit was observed for randomized, controlled
trials with 400 IU/day of vitamin D. Since this meta-
analysis was published, three additional randomized,
placebo-controlled trials using vitamin D treatment with
the outcome of fracture have been reported: the British
primary prevention trial [30e], the RECORD trial for sec-
ondary prevention of fracture [31e], and the WHI [32e].
None of these three studies showed significant reductions.
All had problems with adherence. However, analysis of
the compliant subjects demonstrated similar reductions in
fracture compared with the meta-analysis.

A meta-analysis published in the Cochrane Data-
base of Systematic Reviews reviewed 38 randomized and
quasi-randomized controlled trials (including the British
primary prevention and RECORD studies but not the
WHI) that used vitamin D and vitamin D analogues with
or without calcium for preventing fractures associated with
osteoporosis [33¢]. Vitamin D alone showed no significant
reduction in hip, vertebral, or any new fractures. A com-
bination of vitamin D plus calcium reduced hip fractures
by 19% (seven trials, » = 10,376; RR, 0.81; 95% CI,
0.68-0.96) and nonvertebral fractures by 13% (seven trials,
n = 10,376; RR, 0.87; 95% CI, 0.78-0.97); however, no
effect was observed on vertebral fractures. In addition, the
fracture risk reduction with vitamin D and calcium was
mainly restricted to those living in institutional care, perhaps
because of vitamin D deficiency or insufficiency. However,
lack of compliance was a major limitation in some studies,
which may explain some of the negative findings.

Recent evidence related to osteoporosis, as presented
above, demonstrates the current recommended daily
allowance of 600 IU for those over 70 years of age [34¢]
is too low to maintain optimal vitamin D status. To
maintain serum 25-OH vitamin D levels higher than the
minimal level of 30 ng/mL (75 nmol/L), the average older
man or woman needs 800 to 1000 IU/day of vitamin D,
(cholecalciferol). According to the National Academy of
Sciences, no known health risks exist using regular vita-
min D supplementation up to 2000 IU daily [35].

Vitamin D requirements are higher than previously
thought, but determining vitamin D requirements for

optimal health needs further research. In addition to skel-
etal health, vitamin D’s effects on other activities, such as
paracrine tissue functions, cell growth and proliferation,
and cancer risk will also have a role in establishing new
clinical requirements.

Pharmacologic Treatment

Most of the phase 3 osteoporosis fracture trials recruited
subjects up to 80 years of age. This discussion focuses on
separate additional analyses performed evaluating age from
the fracture efficacy studies. However, one may not neces-
sarily be able to extrapolate these results to elderly patients
institutionalized in nursing homes. There is only one ran-
domized, controlled study performed in an institutional
setting with the outcome of BMD using the drug alen-
dronate. In the absence of head-to-head fracture endpoint
studies, examining the fracture efficacy in individual agent
trials makes bisphosphonates and teriparatide the first-line
pharmacologic treatment in this high-risk population.

Bisphosphonates

Alendronate

Greenspan et al. [36] report the results of a study in long-
term care facilities of 327 elderly women with osteoporosis
who were randomized to receive alendronate, 10 mg daily,
versus placebo for 24 months. The mean age of subjects
was 78.5 years, and they were allowed to be in the study
if they were taking aspirin or NSAIDs or had upper gas-
trointestinal (UGI) disease, unless there was recent major
UGI erosive disease. All women took 400 IU of vitamin
D daily, and those with low dietary intakes of calcium
received supplements. Results for BMD and markers of
bone turnover were similar to those reported in previous
studies, with increases of 6.3% at the posteroanterior lum-
bar spine and 3.8% at the total hip, and decreases of 60%
in urinary bone marker, N-telopeptide. The incidence of
UGI side effects was similar in the placebo or alendro-
nate groups: 35% and 33%, respectively. More patients
receiving placebo had a fracture during the study, but the
difference between groups (11% in the placebo group, 8%
in the alendronate group) was not significant and the study
was not powered for a fracture outcome.

In the elderly population studied, alendronate had
the same BMD effects as has previously been reported in
younger subjects (the Fracture Intervention Trial) and was
as well tolerated as placebo. Although reassured with this
study, caution must be exercised regarding generic alen-
dronate as the equivalent. The generic alendronate that
will be available shortly are not film-coated tablets. Several
studies presented at recent meetings raise concern because
of the dissolution of the tablets in the esophagus [37]. A
significant increase in UGI adverse events was observed in
Canada when patients who were stable on the brand-name
alendronate, Fosamax (Merck & Co., Whitehouse Station,
NJ), were switched to generic alendronate [38].
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Risedronate

In the HIP study [39], a large subset of elderly commu-
nity-dwelling women (> 80 years of age) were selected on
the basis of fall risk and not on bone density criteria. In
this older subset of women, there was only an 18% and
nonsignificant reduction in fracture rates, compared with
a significant 41% reduction in hip fracture rates in the
women 70 to 79 years of age.

A post hoc analysis of those 80 years of age and older
by Boonen et al. [40] pooled results from the HIP, VERT-
MN, and VERT-North America studies. All had been
randomized to risedronate, 5 mg daily, or placebo and
received calcium, 1000 mg daily, with up to 500 IU of
vitamin D. A total of 704 patients comprised the risedro-
nate group versus 688 in the placebo group. The mean age
was 83 years, and 84% had prevalent vertebral fractures.
At 1 year with risedronate, there was an 81% lower risk
(2.5% risedronate vs 10.9% placebo) and 44% lower risk
(18.2% risedronate vs 24.6% placebo) at 3 years. The
nonvertebral fracture outcomes were not significant at
3 years (14.0% risedronate vs 16.2% placebo).

Ibandronate

No fracture efficacy data exist for ibandronate in this
population of patients. One concern is fracture efficacy
because the phase 3 fracture trial BONE demonstrated
only fracture reduction for the spine but not for nonverte-
bral or hip [41]. Older patients 70 to 80 years of age were
not at increased risk of experiencing an upper GI event
from oral ibandronate, compared with younger patients
or patients receiving placebo [42].

A post hoc subanalysis of the CURRENT study evalu-
ated overall tolerability of once-monthly ibandronate in
different age groups (< 60 years of age, 60 to < 70 years of
age, 70 to < 80 years of age, and 80 years of age and older)
[43,44]. The CURRENT study was a multicenter, open-label,
6-month study that assessed satisfaction levels and safety in
women who switched from once-weekly bisphosphonates to
once-monthly oral ibandronate. The post hoc analysis of the
CURRENT study demonstrated no major differences in the
tolerability of once-monthly oral ibandronate in 1678 post-
menopausal women across various age groups.

Zoledronic acid

Cauley et al. [45] performed a further analysis by age
of the HORIZON Pivotal Fracture Trial, which studied
the effects of zoledronic acid on 3889 patients assigned
to receive 5 mg annually and 3876 assigned to placebo.
Zoledronic acid demonstrated similar reduction of all
clinical fractures across all ages, with hazard ratios for
less than 70 years of age (0.63; 95% CI, 0.47-0.83) and
75 years of age and older (0.66; 95% CI, 0.53-0.82). Sig-
nificant reduction existed at 3 years in vertebral fracture
rates with zoledronic acid in all age groups: less than 70
years of age by 80%, 70 to 74 years of age by 76%, and
75 years of age and older by 60%. Risk of hip fracture

was reduced with zoledronic acid in all age groups, but
this risk reduction was greater in younger women: 70%
in those less than 70 years of age, 47% in those 70 to 74
years of age, and 20% in those 75 years of age and older.

The HORIZON Recurrent Fracture Trial was a second-
ary prevention trial in patients who had sustained a hip
fracture [46e¢]. Of 2127 patients, 56% were 75 years and
older and 14% were 85 years and older. Annual infusions of
zoledronic acid versus placebo were given within 3 months
after a hip fracture. Significant reductions in clinical (35%),
clinical vertebral (46%), and nonvertebral fractures (27%)
were demonstrated, but not hip fractures (30%). This
study also demonstrated a reduction of overall mortality
in patients treated with zoledronic acid. This drug’s appeal
is the need for treatment only once a year. This may be a
good choice for hip fracture patients who frequently “fall
between the cracks” and are not treated after a fracture.
The challenge remains to ensure that follow-up occurs.

Teriparatide

In contrast to the bisphosphonates, which are antiresorp-
tive agents, teriparatide (human PTH 1-34) is the only
approved anabolic agent to treat osteoporosis. Teripara-
tide increases bone formation with resulting improvement
in the microarchitecture by increasing trabecular connec-
tivity density and cortical thickness [47]. Because of its
unique mechanism of action, teriparatide should be con-
sidered for first-line treatment in this high-risk population.
Another reason to start with teriparatide is pretreatment
with an antiresorptive blunts its BMD response [48].

The Fracture Prevention Trial [49] included only 23
placebo and 25 teriparatide subjects who were 80 years of
age or older. No unexpected treatment-emergent adverse
events occurred in those treated with teriparatide. Boonen
et al. [50¢] reported an analysis of subgroups defined by
age above and below 75 years. Vertebral fracture reduc-
tion was similar: In the younger age group (< 75 years),
4.9% in the teriparatide group and 14.1% in the pla-
cebo group reported new vertebral fractures (RR, 0.35;
NNT = 11; P < 0.01); and in the older age group (= 75
years), 5.2% in the teriparatide group and 15.1% in the
placebo group reported new vertebral fractures (RR, 0.35;
NNT = 11; P < 0.05). The nonvertebral fracture reduction
benefit was similar but not significant (P = 0.42).

Conclusions

Although dilemmas exist for osteoporosis management
of the elderly, general measures particularly targeting
fall risk reduction are essential. All prevention strategies
in the elderly for fracture risk reduction should include
simple vitamin D and calcium supplementation. It is
certainly encouraging that an inexpensive and relatively
simple practice of maintaining adequate vitamin D can
contribute to decreasing fracture risk through skeletal
and neuromuscular effects.
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However, for those at high risk of fracture, adding phar-
macologic therapy should be considered. Evidence suggests
that the potent bisphosphonates and teriparatide do “work”
and are safe in those 75 years of age and older if they are
selected on the basis of low bone density or history of frac-
ture. Choosing a pharmacologic therapy should include
consideration of antifracture efficacy, mechanism of action,
potential adverse effects, and ease and route of administra-
tion. Parenteral administration, which guarantees delivery
to the bone, may appeal to patients on multiple oral medi-
cations, and those with gastrointestinal diseases or concern
about gastrointestinal intolerability or absorption.

Education and counseling of our patients and their
families is key to ensuring reduction of fracture risk. As
medicine works toward a stronger evidence base, conduct-
ing studies with surrogate end points should be possible
to fill in some gaps for older-old individuals using agents
that have demonstrated fracture efficacy.

Clinical Trial Acronyms

BONE—Oral Ibandronate Osteoporosis Vertebral
Fracture Trial in North America and Europe; CUR-
RENT—refers to the study subjects who were current
bisphosphonate users (either alendronate or risedronate);
HIP—Hip Intervention Program; NHANES III—Third
National Health and Nutritional Examination Survey;
RECORD—Randomised Evaluation of Calcium or Vita-
min D; VERT-MN—Vertebral Efficacy with Risedronate
Therapy Multinational; VERT-North America—Verte-
bral Efficacy with Risedronate Therapy North America;
WHI—Women’s Health Initiative.
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