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OBJECTIVES To describe practice patterns in the management of osteoporosis after
fragility fracture.

METHODS Systematic review of articles in MEDLINE, EMBASE, Cochrane, and CI-
NAHL databases (1996 to February 2005). Diagnostic outcomes included clinical
osteoporosis diagnoses, laboratory tests, and bone density scans. Treatment
outcomes included initiation of calcium, vitamin D, hormone replacement therapy,
bisphosphonates, calcitonin, raloxifene and falls assessments.

RESULTS Thirty-five studies met our inclusion criteria and demonstrated that adults
who experience fragility fracture are not receiving osteoporosis management. An
osteoporosis diagnosis was reported in 1 to 45% of patients with fractures;
laboratory tests were ordered for 1 to 49% and 1 to 32% of patients had bone
density scans. Calcium/vitamin D and pharmacological therapy was reported in 2
to 62% and 1 to 65% of patients, respectively. Osteoporosis treatment was
recommended more often in women than men, and more often in patients with
vertebral fractures than in patients with nonvertebral fractures. Older patients
were more likely to be diagnosed with osteoporosis, but treatment was more likely
in younger patients. A history of prior fracture was reported in 7 to 67% of
patients. Between 1 and 22% of patients had a subsequent fracture during
follow-up periods of 6 months to 5 years. Falls assessments were not often
reported; when they were, they were infrequently performed. A greater proportion
of patients were diagnosed/treated during follow-up studies than in studies eval-
uating diagnosis/treatment on discharge from acute care.

CONGLUSIONS The majority of individuals who sustain fragility fractures are not
receiving adequate osteoporosis management. Future research should address
barriers to appropriate management and the efficacy of implementation strategies
designed to close the osteoporosis care gap.

RELEVANGE This article is of particular importance to health care professionals who
provide care for patients with fragility fracture.
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Figure 1 Flow chart of articles retrieved, included, and excluded.

steoporosis is a skeletal disorder characterized by compro-

mised bone strength, predisposing a person to an in-
creased risk of fracture (1). Bone mineral density (BMD) can be
used to predict an individual’s risk of an osteoporosis-related
fracture. Although BMD is an important component of assessing
fracture risk, other factors should also be considered, including
prior fracture, age, family history of osteoporotic fracture, or
long-term glucocorticoid therapy (2, 3). A history of fragility
fracture after age 40 years is associated with a 1.5- to 9.5-fold
increased risk of future fracture, depending on the patient’s age
and the number and site of prior fractures (4).

The number of hip fractures worldwide has been estimated to
increase to 6.3 million in 2050 due to the aging population (5).
The 1-year mortality rate after hip fracture is up to 25% (6).
Approximately 50% of community-living individuals do not
regain their prefracture level of mobility and become dependent
on assistive devices post hip fracture (7). Vertebral fractures are
associated with functional impairment, reduced quality of life,
and increased mortality (8). Despite their high prevalence, only
about 30% of vertebral fractures are diagnosed in clinical prac-
tice because a diagnosis depends on the patient seeking medical
attention, the physician suspecting a fracture, and a report of
pain that triggers the clinician to order a radiograph (8).

Therapeutic options can reduce the number of new verte-
bral compression fractures by 40 to 60% within the first year
in individuals with a fracture (3). Calcium and vitamin D
supplementation also have been shown to reduce hip frac-

tures in elderly women (9). Despite the availability of these
therapies, recent research has suggested that osteoporosis
management following fragility fracture is inadequate (10-
19). It is unknown if falls assessment or interventions are
being implemented in fracture patients. The purpose of this
systematic review was to summarize the available literature
regarding the osteoporosis care gap on an international scale
and to address the following questions: (1) What is the prev-
alence of a prior fragility fracture among patients in studies of
osteoporosis management after fracture? (2) What factors
influence osteoporosis diagnosis and treatment rates? (3)
What proportion of patients in these studies had subsequent
fractures? (4) What proportion of patients received falls as-
sessments? (5) Did the length of time postfracture that out-
comes were assessed or the time period of patient observation
influence diagnosis and treatment rates?

Methods

Study Search and Selection

A literature search was conducted in MEDLINE, EMBASE,
Cochrane, and CINAHL databases, from 1996 until February
2005. The search strategy included the terms hip fracture
[intertrochanteric, subtrochanteric, trochanteric, femoral
neck], spinal fractures, vertebral fractures, wrist fractures,
osteoporosis [diagnosis, prevention, and control; diet ther-
apy; drug therapy; surgery; therapyl, and secondary preven-
tion. Additional articles were identified by consultation with
experts and hand searching of bibliographic reference. Two
reviewers examined results of the search for potentially rele-
vant articles. For those that fulfilled the eligibility criteria, the
full article texts were retrieved.

Inclusion Criteria

All primary studies including an evaluation of the diagno-
sis and/or treatment of osteoporosis in individuals aged 40
years and older after experiencing a fracture were re-
trieved. A physician’s clinical diagnosis, radiographs, bone
biochemical markers, and/or BMD were considered as di-
agnostic outcomes. Treatment outcomes included the ini-
tiation of calcium, vitamin D, multivitamins, hormone re-
placement therapy (HRT), bisphosphonates, calcitonin,
selective estrogen receptor modulators (SERMs, ralox-
ifene), and any nonpharmacological intervention (ie, falls
risk assessment). Articles were excluded if they were non-
English, if they did not include patients with fractures, if
they did not include sufficient primary data, or if the arti-
cle was evaluating an intervention to improve practice
(Fig. 1) (20-51). Fragility fracture was defined as a fracture
at sites typically associated with low bone density (ie, hip,
pelvis, wrist, or spine). Several studies did not exclude, or
failed to indicate if they excluded, patients who fractured
due to trauma or malignancy. These studies were not ex-
cluded; however, the inclusion/exclusion criteria were re-
corded during abstraction (Table 1).
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Figure 2 The range of percentages reported for the diagnosis and
treatment of fracture patients before the index fracture, and diagno-
sis after fracture. The dots outside of any box plot represent outliers.
The number of studies included in each box plot is indicated above
the box plot. Treatment before index fracture may include drug
intervention and/or calcium and vitamin D.

Abstraction of Data and Analysis

Two reviewers abstracted data from each study using a
predeveloped piloted data abstraction form. Patient demo-
graphic data, any relevant clinical characteristics, and de-
tails on study design were abstracted. The number and
percentage of patients diagnosed with or treated for osteo-
porosis/falls were recorded. Any discrepancies were re-
solved by consensus. We did not conduct a meta-analysis
due to the heterogeneity in study design and reporting of
results. Results are presented as percentages. The ranges
for a number of outcomes are presented as box and whis-
ker plots (Sigma Plot 9.0, Systat Software Inc., 2004). To
evaluate whether there was a trend toward increasing use
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Figure 3 The range of percentage of patients reported to be taking
calcium, vitamin D, or both after the index fracture. The dots out-
side of any box plot represent outliers. The number of studies in-
cluded in each box plot is indicated above the box plot.
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Figure 4 The range of percentages reported for patients receiving
pharmaceutical intervention after fracture. BP = bisphosphonate,
SERM = selective estrogen receptor modulator, HRT = hormone
replacement therapy. The dots outside of any box plot represent
outliers. The number of studies included in each box plot is indi-
cated above the box plot.

of bisphosphonate or BMD testing with time, scatter plots
were created by plotting the percentage of patients treated
with bisphosphonate (or given a BMD test) in each study
versus the last year of patient observation for that study.
The last year of patient observation was chosen to repre-
sent the total time period in which observation of patient
management occurred because this time period was vari-
able among studies (from 1 to 10 years).

Results

Description of Studies

Thirty-five studies met the eligibility criteria (Fig. 1).
Three distinct study types were identified (Table 1).
Twelve studies investigated diagnosis/treatment outcomes
at the time of hospital discharge only (52-63). Three of
these studies are listed twice as they examined 2 distinct
patient groups (53,54,59). Thirteen studies assessed diag-
nosis/treatment outcomes using an administrative data-
base or from a chart review at a specified time after the
fracture (64-76) and 7 studies assessed diagnosis/treat-
ment outcomes via patient/physician interview at a speci-
fied time after the fracture (77-83). Three studies investi-
gated outcomes both at discharge and by patient interview
during a specified follow-up period (84-86).

Diagnosis and Treatment of Osteoporosis
Before and After Fragility Fracture

Figure 2 depicts the extent to which fracture patients re-
ceived a clinical diagnosis, osteoporosis-related diagnostic
tests, or treatment before their index fracture or after their
index fracture in the studies reviewed. A clinical diagnosis
of osteoporosis was reported in less than 30% of patients
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Tahle 1 Trial Characteristics

Trial
(First Author,
Year)

Population (n)/Sex

Index Fracture
Site Ino. (%)1

(Month/Year)

Andrade 2003

Bahl 2003

Bellantonio 2001

Briancon 2004

3492 F

172 F
81M

60 F

106 F

Hip = 1572 (45)
Vertebrae = 300 (9)
Wrist = 1620 (46)

Hip = 253 (100)

Hip = 60 (100)

Wrist = 31 (29)
Hip = 30 (28)

Ankle = 20 (19)
Other = 25 (24)

Wrist = 62 (34)
Humerus = 48 (26)
Ankle = 27(15)

10/1994-09/1996

1995 and 2000

1995

03/1999-05/2000

One month each

in 1998 and
1999

Castel 2001 ER: 147 F,36 M
Admitted: 87 F, 26 M
Colon-Emeric 2000 114 M
Cuddihy 2002 303 F
Davidson 2001 174 F
50 M
Feldstein 2003 3812 F
1750 excluded
Feldstein 2003 2264 F
540 M
Follin 2003 75 F
43 M
Freedman 2000 1162 F

Hip = 13 (D)

Hip = 114 (100) 01/1994-09/1998

Wrist = 303 (100) 1993-1997

Hip = 224 (100) 05/1998-04/1999

Hip = 560 (15) 01/1998-06/2001
Vertebrae = 526 (14)
Wrist = 345 (9)

Other = 2381 (63)

Hip = 490 (18) 1998-1999
Vertebrae = 269 (10)
Other = 2044 (73)
Hip = 118 (100) 01/1993-12/1998
Follow-up = 88 (75)

Wrist = 1162 (100) 07/1994-06/1997

after fracture in the majority of studies. BMD scans were
performed in less than 15% of patients in 15 of the 23
studies that reported BMD testing. Figure 3 depicts the
percentages reported for patients taking calcium and vita-
min D after fracture. More than half of the studies reported
that 30% or less of fracture patients were taking calcium
and vitamin D, and in a number of studies, much less. The
extent to which pharmaceutical interventions were re-
ported in the studies reviewed is depicted in Figure 4.

Prior History of Fractures

and Subsequent Fractures

The proportion of patients who experienced fractures before the
index fracture ranged from 7 to 67% (Table 2). Subsequent
fractures during a follow-up period were reported in 10 studies
(Table 2) and ranged from 1 to 22% during follow-up periods of
6 months to 5 years. In 1 study, patients with a history of frac-
ture were more likely to have a documented osteoporosis diag-
nosis than those without a history (86). Another study reported
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Tahle 1 Continued

Duration/Type
Follow-Up
Postfracture Setting/Patients Exclusion Criteria
1 year Patients from 7 Trauma and pathologic fractures,

Review of pharmacy
dispensing files

Discharge data only
Chart review

11-25 months
Patient survey

3 months
Physician survey

6 months
Chart review

Discharge data only
Chart review

1 year

Database review

1 year
Patient survey

6 months
Review of HMO
Database

6 months
Review of HMO
database

1 year

Chart review
discharge and
follow-up

6 months

Database review

HMOs, USA

Medical center, USA

Patients returning to
community living,
USA

Community hospital,
France

ER and admitted
patients at a
teaching hospital,
Israel

Medical center, USA

Population-based
Olmsted County,
Minnesota, USA

Community
hospitals, New
Zealand

Non-profit HMO
patients, USA

Non-profit HMO
patients, USA

Teaching hospital,
USA

Managed care
database (claims
database), USA

<60 yrs, male, benefits plan
<1yr

Not reported

Male, discharged to nursing
home, <65 yrs

<50 years, male, trauma,
fractures of skull, hands, feet,
not first fracture

Trauma and pathologic fractures,
<50 yrs

Trauma and pathologic fractures,
female

High-impact fractures, <45 yrs,
male

Not reported

Face, digit, ankle, open fractures;
2nd fracture within 6 months; in
other trials; <50 yrs; had
pharmacy benefits;
male

Trauma, skull, face, digit, ankle,
open fracture; noncontinuous
Medicare

Not reported

<55 yrs, noncontinuous
Medicare, Medicare
supplement

that patients with prior fragility fracture or subsequent fracture
were not more likely to be receiving osteoporosis treatment than
patients without prior or subsequent fracture (79).

Falls Assessments

Three studies indicated that falls risk assessments had been per-
formed in 3, 63, and 19% of patients, respectively (69,73,84).
Feldstein and coworkers reported that 39% of fracture patients
studied were at risk for a fall (67). Rud and coworkers reported
that hip protectors were recommended for 4% of patients (84).

Influence of Age on Practice Patterns

Patients with a clinical diagnosis of osteoporosis were sig-
nificantly older than those who did not receive a diagnosis
(81 = 10 versus 74 = 16, 76 versus 68 years) (53,77).
Interestingly, 1 study reported that the proportion of
women with a diagnosis of osteoporosis after their fracture
increased significantly with age, but the prevalence of
BMD testing decreased with age (64). Although older pa-
tients were more likely to have a diagnosis, 4 studies re-
vealed that younger patients were more likely to receive
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Tahle 1 Continued

Trial
(First Author, Index Fracture
Year) Population (n)/Sex Site [no. (%)] (Month/Year)
Gardner 2002 220 F Hip = 300 (100) 1997-2000
80 M
Gehlbach 2000 138 F Vertebrae = 138 (100) 10/1995-03/1997
Gunter 2003 658 F Hip = 189 (29) 01/1996-12/1998
Wrist = 226 (34)
Vertebrae = (127)
Rib = 116 (18)
Hajcsar 2000 96 F Hip = 17 (7.5) 2 weeks in 1996
12 M Wrist = 165 (72) 2 weeks in 1997
Vertebrae = 1 (0.4)
Humerus = 45 (20)
Harrington 2002 414 F Hip = 502 (100) 04/1997-12/1999
88 M
565 excluded
Juby 2002 Acute care: 224 F, Hip = 293 (100) 01/1997-01/1998
87 M
Rehab: N = 205
Kamel 2000 127 F Hip = 170 (100) 01/1996-13/1998
43 M
Khan 2001 93 F Wrist = 112 (100) 04/1997-03/1998,
19 M 01/1999
44 excluded

Kiebzak 2002 N = 168: 195 did not

complete follow-up

Kroth 2004 113 F
Miller 2001 121 F
62 M
Neuner 2003 147 F
50 M

Hip = 168 (100) 01/1996-12/2000

Vertebrae = 113 (100) 06/1992-05/2002

Hip = 183 (100) 08/1998-06/1999

Vertebrae = 206 (100) 01/1997-12/1998

treatment for osteoporosis than older patients
(67,68,70,75). Neuner and coworkers found that women
less than 50 years or older than 90 years of age were less
likely to be diagnosed with osteoporosis than women be-
tween those age groups (71), and Panneman and cowork-
ers reported that patients between 65 and 84 years of age
were more likely to receive treatment relative to patients
50 to 64 years of age (72). Another study reported that the

proportion of women who filled prescriptions decreased
with age (64).

Influence of Gender on Practice Patterns

Two studies examined osteoporosis management in men exclu-
sively, and in the other 20 studies men represented 10 to 36% of
patients. Women were more likely than men to receive osteoporosis
diagnoses and/or medication after fracture (54,59,69,72,75,85).
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Tahle 1 Continued

Duration/Type
Follow-Up
Postfracture

Setting/Patients

Exclusion Criteria

Discharge data only

Chart review

Discharge data only
Chart review

6 months
Database review

1 year
Patient survey

Discharge data only
Database review

Discharge data only
Chart review

Discharge data only

6 months-3 years
Patient survey

1 to 5 years

Discharge data and
patient survey

Discharge data only

Discharge data only
Chart review

Median follow-up
592 days, Chart
review

Database of 2
Medical centers
and 1 hospital,
USA

Medical center:
patients with
radiographs, USA

Managed care
organization, USA

Three fracture
clinics in
community
hospitals, Canada

Community,
teaching
hospitals (4), USA

Acute care and
rehab patients at
one teaching
hospital, Canada

Teaching hospital,
USA

Teaching hospital,
Canada

Teaching hospital,
USA

Teaching hospital,
USA

Teaching hospital,
Australia

Teaching hospital,
USA

Low trauma fracture, <50 yrs,
premenopausal

Not reported

<50 yrs, discontinuous
enrollment for 6 months
prior and 6 months
postfracture, not member of
commercial health plan

Trauma, conditions associated
with bone loss, <18 yrs

Trauma, if receiving care at
another site, <40-50 yrs (site-
dependent)

<65 yrs

<65 yrs

Trauma and compound
fractures

<50 yrs, trauma, pathologic,
missing charts, no MD
consent

<40 years, metastasis, no
coding of vertebral fracture
on radiograph, had less
than 2 visits after
radiograph

Pathologic fracture,
nonsurgical

Trauma or pathologic
fractures, not seen 2 yrs
prior to x-ray, non-English,
cognition <7/10

Other Factors Reported to

Influence Practice Patterns

Individuals in residential care were less likely than individu-
als living at home to have a BMD test (5% versus 14%, P <
0.05) or be on osteoporosis treatment (5% versus 12%, P <

0.05) (80). Regarding fracture type, 4 studies revealed that
patients with vertebral fractures were more likely to have

received treatment than those with nonvertebral fractures
(67,72,76,86). Fractures of the ankle were less likely to be
reported as related to osteoporosis (77).
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Tahle 1 Continued

Trial
(First Author, Index Fracture
Year) Population (n)/Sex Site [no. (%)] (Month/Year)
Panneman 2004 1189 F Hip = 751 (45) 1998-2000
465 M Vertebrae = 84 (5)
454 excluded Wrist = 61 (4)

Papaioannou 2000

Pro-Risquez 2004

Riley 2002

Rothberg 2000

396 F
131 M
23 excluded

58 F
28 M

41 M
12 excluded

Cases: 701 F
Con: 1385 F

Rud 2005 147 F No follow-up
for 13
Simonelli 2003 227 F
Smith 2001 170 F
48 M
Solomon 2003 19075 F
2135 M
Torgerson 1998 300F
Ulahannan 1997 62 F

Other = 890 (54)

Hip = 527 (100)

Head/Neck = 2 (2.9)
Upper ext. = 49 (46)
Lower ext. = 55 (52)

Hip = 53 (100)

Wrist = 701 (100)

Wrist = 147 (100)

Hip = 160 (70)
Vertebrae = 16 (7)
Wrist = 12 (5)
Humerus = 28 (12)
Other = 11 (5)

Hip = 91 (42)
Wrist = 127 (58)

Hip = 11,835 (56)
Wrist = 17,327 (82)

Hip = 100 (33)
Wrist = 100 (33)
Vertebrae = 100 (33)

Hip = 37 (60)
Wrist = 17 (27)
Vertebrae = 1 (2)

04/1995-03/1996

06/2000-10/2001

01/1993-07/1999

1995-1998

05/2001-04/2002

06/1996-12/1997

1998-2000

1995 and 2000

1995

12/1994-03/1995

F, female; M, male; HMO, Health Maintenance Organization;
ER, emergency room.

Influence of Time
Postfracture or Time of Observation

on Diagnosis and Treatment Rates
The proportion of patients given pharmacological therapy

at discharge ranged from 1 to 15% (except Kroth and

coworkers, 50%, (52)), whereas when patients were eval-
uated during follow-up the range of patients treated was 3
to 65%. One study reported a significant increase in the
number of patients who received osteoporosis treatment
between discharge and follow-up (85). Figure 5 suggests



Fragility fractures and the osteoporosis care gap

301

Tahle 1 Continued

Duration/Type
Follow-Up
Postfracture Setting/Patients Exclusion Criteria
1 year Population-based MVA or external force injuries,

Database review

1 year
Discharge data

6 months
Patient interview

6 months
Chart review

Up to 3 years
Database review

6-18 months
Chart review and
follow-up with
patient and/or

physician

1 year
Discharge data and
patient survey

Up to 2 years

Patient survey

6 months
Database review

1 year
Database review

Discharge data only
Chart review

database: 25 regions

in the Netherlands

4 Teaching hospitals,
Canada

Medical center, USA

Medical center, USA

Managed care
Database: South
Africa

Teaching hospital,
Denmark

Community hospital,
USA

Teaching hospital,
Australia

Pharmaceutical
benefits database,
USA

General practice
research database,
United Kingdom

Community hospital,
United Kingdom

<50 yrs, follow-up
information available for 1
year

Treated in psychiatric facility,
trauma, or pathologic
fracture, <50 yrs, discharge
outside Hamilton-Wentworth

<51 years

High impact or traumatic
fracture, <18 yrs,
nonsurgical <50 yrs

<50 yrs

<45 yrs, trauma, bone
metastases, dementia,
avulsion, death during
follow-up

High impact and pathologic

fractures, premenopausal

<40 or >85 yrs

Enrolled in Medicare and
benefits for 2 consecutive
yrs.

Not reported

Traumatic fracture

that the percentage of patients treated with bisphospho-
nates may by increasing, but there are too few recent stud-

ies that reported bisphosphonate management to ascertain
whether practice patterns are improving. Figure 6 demon-

strates a similar pattern for the percentage of patients sent

for BMD testing.

Discussion

The current systematic review provides evidence that indi-
viduals in the United Kingdom, New Zealand, Australia,
South Africa, Israel, Denmark, France, Canada, the Nether-

lands, and the United States who experience fragility fracture
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Tahle 2 Proportion of Patients with Fractures Prior and Subsequent to Index Fracture

Number of Subjects

% with Fracture Duration of Follow-up % with Subsequent

Author (Ref.) (M = male, F = female) Prior to Index Postfracture Fracture
Bellantonio (79) 60 F 33 11-25 months 22
Colon-Emeric (55) 114F 17 No follow-up —
Cuddihy (25,66) 303F 33 Discharge data only —
Follin (69) 88 67 12 months 13
Hajcsar (81) 108,12 M, 96 F 40 12 months 3
Juby (59) 311,87 M, 224 F 29 Discharge data only 1
Kamel (32,33,60) 170,43 M, 127 F 1 Discharge data only —
Khan (82) 112,19 M, 93 F 39 6 months to 3 years 14
Kiebzak (13,85) 168 13 1 to 5 years 14
Neuner (71) 206,59 M, 147 F 1 Median 592 days —
Papaioannou (6,8,18,62) 527,131 M, 396 F 12 months 10
Pro-Risquez (78) 106,37 M, 69 F 33 6 months —
Riley (15,73) 4 M 32 6 months 10
Rothberg (74) 701 F Up to 3 years 2
Rud (84) 112F 28 6 to 18 months —
Simonelli (86) 227F 45 12 months 8
Smith (83) 218,48 M, 170 F 38 Up to 2 years —
Solomon (75) 21,192 49 6 months —

2135M, 19,075 F
Ulahannan (63) 62 F 7 Discharge data only —

are not receiving adequate osteoporosis management. Many
patients had a history of fracture or went on to experience
subsequent fractures. The proportion of patients diagnosed
or treated appeared to be greater in follow-up studies than in
studies that evaluated outcomes at discharge. Also, several
studies suggest that factors such as age and gender may in-
fluence whether a patient receives adequate osteoporosis
management (67,68,70,75).

The prevalence of BMD measurements or physician fol-
low-up among individuals experiencing a fragility fracture
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Figure 5 Percentage of patients reported to have been given bisphos-
phonate after fracture plotted against the LAST year of patient ob-
servation in each study. The duration of the time period in which
patient management was observed in each study ranges from 1 year
to several years. To be conservative, the percentage of patients
treated with bisphosphonate was plotted against the last year of
patient observation, independent of the duration of the observation
period.

was less than 50%), and in most cases, much less. At the time
the studies were conducted, bisphosphonates and HRT were
recommended therapies for the treatment of osteoporosis;
however, only a small proportion of fragility fracture patients
were prescribed these medications. One study reported that
the only predictors of pharmacological intervention in frac-
ture patients were the number of risk factors and the BMD
test result (83). Similarly, it was reported that individuals
with an osteoporosis diagnosis were more likely to receive
treatment on discharge (53,59). A previous distal forearm
fracture was reported to be the only significant predictor of
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Figure 6 Percentage of patients reported to have had a bone density
test after fracture plotted against the LAST year of patient observa-
tion in each study. The duration of the time period in which patient
management was observed in each study ranges from 1 year to
several years. To be conservative, the percentage of patients sent for
a BMD test was plotted against the last year of patient observation,
independent of the duration of the observation period.
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receiving treatment recommendations, however, in this
study 67% of women with a recurrent distal forearm fracture
in that study did not receive treatment advice (66).

Supplemental calcium prescription was similarly low
among the studies we reviewed. Vitamin D supplement pre-
scription was low despite research indicating that many el-
derly individuals are deficient (25-hydroxyvitamin D levels
<40 nmol/L) (87). Between October and March, vitamin D
production is minimal in northwestern Europe, the northern
United States, and Canada due to inadequate ultraviolet light
(UV) exposure, so dietary and supplementary vitamin D be-
comes the primary source (87). Given the prevalence of vita-
min D deficiency in the elderly, 800 IU of vitamin D in
combination with calcium supplementation should be rec-
ommended to patients presenting with fragility fracture (3).

Osteoporosis management differs between genders; men
were less likely than women to receive osteoporosis diagnosis
or treatment after fracture (54,59,69,72,75,85). The fact that
men may be overlooked with respect to osteoporosis care is
disconcerting considering that, among studies that included
both genders, men represented 10 to 36% of patients, and the
mortality rate associated with hip fractures is higher in men
than in women (88). A recent study demonstrated that fewer
men than women are referred for bisphosphonate therapy,
and men who are referred present with more severe osteopo-
rosis, indicating that a gender bias is prevalent with respect to
osteoporosis management (89).

Our findings are in accordance with another published
review that identified the osteoporosis care gap (90). Our
study differed in that we chose to explore additional key
questions related to osteoporosis management after fracture,
such as the influence of age and gender on practice patterns,
the prevalence of prior fragility fractures, and whether falls
risk assessments were reported. We did not include studies
that have evaluated interventions aimed at improving osteo-
porosis management after fracture, and the current data sug-
gest that there is a need for intervention (23,25,36,91).

Very few studies reported whether falls risk assessments
were performed, despite its relevance in older individuals
who fracture. Interventions that can prevent falls in elderly
individuals have been described, but it is not known if they
are effective for reducing fracture risk (92).

A few limitations of our study should be acknowledged.
Several studies were excluded because they were non-En-
glish, were abstracts, or did not contain adequate data. Chart
reviews and patient interviews were the main sources of data.
Chart reviews may miss data that were not recorded and
patient interviews rely on patient recall, which can be inac-
curate. Many of the studies reviewed are several years old.
Future research should evaluate whether practice patterns
are improving, and whether interventions can address some
of the barriers to appropriate care. In addition, future studies
should report the percentage of patients who receive either
BMD or osteoporosis drug.

Despite the availability of a number of therapeutic options,
a gap exists between the occurrence of a fracture and the
delivery of adequate osteoporosis management. Several fac-
tors may influence osteoporosis care in fracture patients, in-

cluding patient age and gender, having an osteoporosis diag-
nosis, and fracture type. The osteoporosis care gap needs to
be addressed to reduce the burden of fractures. This issue
requires evaluation of knowledge translation strategies in the
form of an osteoporosis disease management model. Osteo-
porosis disease management needs to be integrated into stan-
dard postfracture care, such that individuals over 40 years of
age who present with fragility fracture should trigger a pro-
cess of osteoporosis diagnosis and treatment to reduce the
risk of another fracture in the future.
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