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A nationwide survey was conducted in
Switzerland to assess the quality level of osteoporosis management in patients aged 50 years or
older presenting with a fragility fracture to the
emergency ward of the participating hospitals.
Eight centres recruited 4966 consecutive patients who presented with one or more fractures
between 2004 and 2006. Of these, 3667 (2797
women, 73.8 years old and 870 men, 73.0 years
old in average) were considered as having a
fragility fracture and included in the survey.
Included patients presented with a fracture of
the upper limbs (30.7%), lower limbs (26.4%),
axial skeleton (19.5%) or another localisation, including malleolar fractures (23.4%). Thirty-two
percent reported one or more previous fractures
during adulthood. Of the 2941 (80.2%) hospitalised women and men, only half returned home
after discharge. During diagnostic workup, dual
x-ray absorptiometry (DXA) measurement was
performed in 31.4% of the patients only. Of those
46.0% had a T-score ≤–2.5 SD and 81.1% ≤–1.0

SD. Osteoporosis treatment rate increased from
26.3% before fracture to 46.9% after fracture in
women and from 13.0% to 30.3% in men. However, only 24.0% of the women and 13.8% of the
men were ﬁnally adequately treated with a bone
active substance, generally an oral bisphosphonate, with or without calcium / vitamin D supplements. A positive history of previous fracture vs
none increased the likelihood of getting treatment with a bone active substance (36.6 vs 17.9%,
D 18.7%, 95% CI 15.1 to 22.3, and 22.6 vs 9.9%,
D 12.7%, CI 7.3 to 18.5, in women and men, respectively).
In Switzerland, osteoporosis remains underdiagnosed and undertreated in patients aged 50
years and older presenting with a fragility fracture.
Key words: discharge status; DXA; epidemiology;
fragility fractures; osteoporosis; pharmacological treatment

Introduction
Osteoporosis is a systemic skeletal disease
characterised by low bone mass and microarchitectural deterioration of bone tissue, with a consequent increase in bone fragility and susceptibility
to fracture [1]. Osteoporotic fractures represent a
considerable and growing burden to patients, society and health-care ﬁnancing [2, 3]. These fractures can occur in virtually any bone, in both genders, typically after a low-energy trauma (fragility
fractures) and are a major risk factor for subsequent fractures [4–7] and increased mortality [8].
The diagnosis of osteoporosis relies on individual fracture risk assessment and clinical examination, followed by bone mineral density (BMD)
measurement with DXA [9], the diagnostic facilities being readily available throughout Europe

[10], including Switzerland. Efﬁcacious treatment
options, such as bisphosphonates, SERMs and
teriparatides have been proven to reduce fracture
risk in adequately designed, randomised, controlled fracture endpoint trials [11] and shown to
be cost-effective [12]. Furthermore, there is a
general worldwide consensus that patients aged
50 years and older, presenting with a fragility
fracture should undergo diagnostic workup, actively seeking for osteoporosis, and beneﬁt from
appropriate measures aiming at reducing the risk
for further fractures [1, 9].
Despite several initiatives reporting improved
disease management [13–16], recent contributions from different countries have shown that
even after a dramatic inaugural event such as a
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fracture, and even a hip fracture, osteoporosis remains frequently undiagnosed and untreated
[17–20].
The aim of the present survey was to assess
the nationwide quality level of management of

675

patients with an acute fracture with regard to osteoporosis diagnosis and treatment, in order to
establish the baseline for future quality improvement projects to be implemented at the individual
hospital level.

Material and methods
Between 2004 and 2006, eight centres recruited consecutive patients with fracture. Three participating hospitals were University Hospitals (Basel, Berne, and Lausanne), three cantonal hospitals (Fribourg, Lucerne, and
St Gallen) and two regional hospitals (Estavayer and
Riaz). Seventy percent of the patient reports originated
from the German speaking part of Switzerland and the
remainder 30% from the French speaking part, a distribution which is compatible with that of the Swiss population. When taking additionally into account that Swiss
University hospitals also fulﬁl the role of cantonal and/or
regional hospitals in their zone of inﬂuence, centres participating in this survey can be considered as being representative for Switzerland as a whole. All centres had direct
access to a DXA device for BMD measurement, which
could be performed either during hospitalisation or on
appointment after discharge.
Consecutive fracture patients were recruited over
8 to 16 months, depending on cantonal requirements and
individual differences in time needed for implementing
the survey. In each participating centre, a nurse was dedicated to project management and follow-up, whereby no
strict criteria applied. Cantonal ethical review committee
approval was obtained for each participating site if required, whereby one canton required preliminary written
informed consent. In all other centres oral approval for
data collection was obtained from the patient by either
the dedicated nurse or the resident in charge. For ambulatory patients, approval was obtained either during the
consultation or during the week thereafter by follow-up
phone call. Patients also gave their approval that missing

data be obtained from their treating physician or their
family. No data other than those relevant to the treatment
of the current fracture event were retrieved from patient
records. Whenever possible, missing data (such as BMD
values if the DXA examination was made on appointment
or the history of previous fracture) were obtained by calling the patient, his family or his treating physician.
All clinical fractures occurring in male and female
patients aged 50 years and older were prospectively documented with a predeﬁned standardised questionnaire administered by either the study nurse or the resident in
charge. For all patients, gender, fracture localisation, type
of orthopaedic treatment (ambulatory vs hospitalisation),
and previous history of fracture during adulthood were
recorded. Exclusion criteria were: patients not willing to
participate, fractures after a high velocity trauma, pathological fractures, typically non-osteoporotic fractures
(such as fractures of the ﬁnger or the toe), poor general
health, and neuropsychiatric disorder with cognitive dysfunction (such as Alzheimer’s disease). All remaining patients were included in the cohort and their discharge status, diagnostic workup (clinical status, X-Rays and BMD
measurement) and pharmacological treatment measures
against osteoporosis (before and after the fracture event)
were recorded.
Data analysis was performed with descriptive statistics methods, such as the calculation of means, standard
deviations, proportions and 95% conﬁdence intervals
(CI) of the differences (D) between groups for formal
comparisons, using a StatsDirect® software version 2.6.5.

Results
Over an average observation period of 12.2
months, 5395 fractures were recorded in 4966
consecutive female (N = 3598) and male (N =
1368) patients aged 50 years and older in the eight
participating hospitals. Mean age was 72.5 ± 12.1
years; women were slightly older than men (73.9 ±
11.8 vs 69.0 ± 12.1, respectively). The distribution
of all recorded fractures by fracture localisation
and by gender is shown in table 1. Of all recorded
fracture patients, 1299 (26.2%) were excluded for
reasons shown in ﬁgure 1. The remaining 3667
women and men with an acute fragility fracture
(on average 73.8 ± 11.6 and 70.0 ± 12.1 years old,
respectively) were included in the analysis.
History of previous fracture
Overall, 1185 (32.3%) patients reported 1634
previous fractures during adulthood, corresponding to an average of 1.38 previous fractures per

patient. Although these ﬁgures were similar across
genders (32.9% of women and 30.6% of men had
experienced a mean of 1.39 and 1.35 previous
fractures, respectively), previous fractures of the
upper limbs were more frequent in women than in
men (32.3 vs 21.7%, ∅ 10.6%, 95% CI 5.4 to
15.4), as shown in table 1.
Fractures at inclusion
In total, 3897 acute fractures were reported in
3667 patients, corresponding to a mean of 1.06
fractures per included patient. According to predeﬁned categories, 30.7% of the acute fractures
were of the upper limb (distal forearm or proximal
humerus), 19.6% of the axial skeleton (spine, including sacrum and ribs, or pelvis), 26.4% lower
limb fractures (femur or tibia), and 23.3% at another localisation (such as distal humerus, elbow,
and malleolar fractures). Acute fractures of the
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Figure 1
All consecutive patients aged 50+ with any fracture in any
participating hospital
N = 4966

OsteoCare survey
flowchart.

Eligible for inclusion in the study?

yES

NO

Inclusion
N = 3667 (73.8%)

Orthopaedic
fracture treatment

Ambulatory
N = 726 (19.8%)
Hospitalisation
N = 2941 (80.2%)

–
–
–
–
–
–
–

Exclusion
N = 1299 (26.2%):
No written consent N = 473 (36.4%)
High velocity trauma N = 277 (21.3%)
Poor general health N = 107 (8.2%)
Pathological fracture N = 88 (6.8%)
Severe cognitive dysfunction N = 87 (6.7%)
No or other reason N = 236 (18.2%)
Died N = 31 (2.4%)

DXA ± clinical ± X-ray
N = 1152 (31.4%)
Osteoporosis
diagnostic workup

No DXA (only clinical ± X-ray
N = 1463 (39.9%)
No data
N = 1052 (28.7%)

Osteoporosis
treatment after
fragility fracture

Any treatment
N = 1576 (43.0%)
No treatment or no data
N = 2091 (57.0%)

upper limbs were more frequent in women than
in men (32.9 vs 23.7%, ∅ 9.2%, CI 5.9 to 12.3),
respectively). Details by fracture localisation and
gender are shown in table 1.
Discharge status
Of all patients with a fragility fracture, 2941
(80.2%) were hospitalised, women numerically
less often than men (79.3 vs 83.0%, ∅ –3.7%,
CI –6.5 to 0.0), respectively) while the remainder
were treated on an out-patient basis. The average
length of hospital stay was similar in women and
men (9.0 ± 6.9 and 9.3 ± 7.1 days, respectively).
After discharge 49.8% of the hospitalised patients
returned home, 32.7% went to a rehabilitation
clinic and the remainder 17.1% went either to a
nursing home or a retirement home, were transferred to another hospital, or died (0.4%), with no
signiﬁcant differences between women and men,
as shown in ﬁgure 2.
Osteoporosis diagnostic workup
Data were available for 2615 (71.3%) patients. DXA measurement was performed in 1152
(44.0%) of these, either alone (N = 501) or
in combination with clinical examination and/or
x-ray (N = 651), generally of the lumbar and thoracic spine aiming at identifying spinal osteoporosis and/or associated vertebral fractures. In the
remaining 1463 (56.0%) patients, osteoporosis

Calcium / Vit. D suppl. only
N = 784 (49.7%)
Bone active subst. ± suppl.
N = 792 (50.3%)

diagnosis relied upon clinical examination (N =
1196), an x-ray (N = 219) or both (N = 48). When
DXA examination was performed (N = 1152), the
most frequently analysed regions of interest were
the lumbar spine (LS, 69.5%) and the femoral
neck (FN, 67.0%). In 495 patients (43.0%), three
regions or more (generally total hip, FN, and LS)
were analysed, in 46 patients (4.0%) two (generally LS and FN), and in 611 (53.0%) patients one
(generally LS or FN). Based on the deﬁnition of
osteoporosis proposed by the WHO [1, 9] and
considering the lowest measured T-score as diagnostic for osteoporosis, 46.0% of the patients
with an acute fragility fracture had severe osteoporosis (T-score 9 –2.5 SD in the presence of one
or more fragility fractures), 35.1% had osteopenia
(–2.5 < T-score 9 –1 SD), 14.4% were normal
(T-score > –1 SD), and no value was available for
4.5%. In women (N = 908), the prevalence of severe osteoporosis and osteopenia was 47.5% and
34.7%, respectively. The corresponding prevalences in men (N = 244) were 40.6% and 36.5%,
respectively. Detailed mean T-score values by
fracture type and gender are shown in ﬁgure 3.
Pharmacological treatment against
osteoporosis (table 2)
Previous treatment: prior treatment of osteoporosis was reported in 849 patients (23.2%),
more frequently in women than in men (26.3 vs
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Table 1
Distribution of fractures in all recorded
patients (n = 4966)
and in included patients with a fragility
fracture (n = 3667),
by gender and fracture type. Some patients had multiple
fractures.

Women

All recorded fractures

Included fragility fractures

History of previous fracture

Current fracture

History of previous fracture

Current fracture

N

%

N

N

%

N

Total patients

1016

28.2%

3598

919

32.9%

2797

Total fractures

1396

3829

1275

2965

Fractures / patient (mean)

1.37

1.06

1.39

1.06

%

%

Fractures by localization
Distal forearm

302

21.6%

801

20.9%

271

21.3%

628

21.2%

Proximal humerus

161

11.5%

446

11.6%

141

11.1%

347

11.7%

Subtotal upper limbs

463

33.2%

1247

32.6%

412

32.3%

975

32.9%

Rib

45

3.2%

104

2.7%

44

3.5%

90

3.0%

Sacrum

7

0.5%

27

0.7%

5

0.4%

21

0.7%

Pelvis

52

3.7%

127

3.3%

48

3.8%

100

3.4%

Spine, lumbar

118

8.5%

256

6.7%

112

8.8%

207

7.0%

Spine, thoracic

126

9.0%

183

4.8%

120

9.4%

141

4.8%

Subtotal axial skeleton

348

24.9%

697

18.2%

329

25.8%

559

18.9%

Femur, neck

79

5.7%

280

7.3%

78

6.1%

254

8.6%

Femur, trochanter

106

7.6%

601

15.7%

82

6.4%

419

14.1%

Femur, shaft

0

0.0%

29

0.8%

0

0.0%

19

0.6%

128

95

Tibia, proximal

73

5.2%

3.3%

69

5.4%

Subtotal lower limbs

258

18.5%

1038

27.1%

229

18.0%

787

26.5%

Other

215

15.4%

541

14.1%

202

15.8%

391

13.2%

Malleolar, lateral

53

3.8%

167

4.4%

51

4.0%

142

4.8%

Malleolar, median

37

2.7%

123

3.2%

33

2.6%

108

3.6%

No indication

19

1.4%

1

0.0%

17

1.3%

1

0.0%

Face

3

0.2%

10

0.3%

2

0.2%

2

0.1%

Skull

0

0.0%

5

0.1%

0

0.0%

0

0.0%

Subtotal all other

327

23.4%

847

304

22.2%

22.1%

305

23.9%

644

1368

266

30.6%

870

3.2%

21.7%

Men
Total patients
Total fractures

404

1566

359

932

Fractures / patient (mean)

1.33

1.14

1.35

1.07

Fractures by localization
Distal forearm

50

12.4%

182

11.6%

44

Proximal humerus
Subtotal upper limbs

37

9.2%

163

10.4%

87

21.5%

345

22.0%

Rib

20

5.0%

70

4.5%

19

5.3%

38

4.1%

Sacrum

1

0.2%

4

0.3%

1

0.3%

0

0.0%

Pelvis

9

2.2%

74

4.7%

9

2.5%

35

3.8%

Spine, lumbar

43

10.6%

130

8.3%

37

10.3%

78

8.4%

98

6.3%

24

6.7%

54

5.8%

24.0%

90

25.1%

205

22.0%

Spine, thoracic

29

7.2%

Subtotal axial skeleton

102

25.2%

376

12.3%

124

13.3%

34

9.5%

97

10.4%

78

21.7%

221

23.7%

Femur, neck

33

8.2%

89

5.7%

31

8.6%

79

8.5%

Femur, trochanter

30

7.4%

206

13.2%

26

7.2%

129

13.8%

Femur, shaft

0

0.0%

4

0.3%

0

0.0%

1

0.1%

Tibia, proximal

22

5.4%

65

4.2%

19

5.3%

31

3.3%

Subtotal lower limbs

85

21.0%

364

23.2%

76

21.2%

240

25.8%

Other

101

25.0%

305

19.5%

93

25.9%

165

17.7%

Malleolar, lateral

10

2.5%

87

5.6%

7

1.9%

60

6.4%

Malleolar, median

6

1.5%

59

3.8%

5

1.4%

39

4.2%

No indication

7

1.7%

0

0.0%

7

1.9%

0

0.0%

Face

3

0.7%

18

1.1%

1

0.3%

2

0.2%

Skull

3

0.7%

12

0.8%

2

0.6%

0

Subtotal all other

130

32.2%

481

30.7%

115

32.0%

266

0.0%
28.5%
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Figure 2
Discharge status of
hospitalised patients
by gender (n = 2941).

Unknown
Died
Nursing home
Retirement home
Other hospital
Rehabilitation
Home

Figure 3
Mean of lowest
measured T-scores,
by fracture type and
by gender (n = 1152).

Women (N = 908)
Fractures
(N)

Mean Tscore (SD)

Malleolar, Iateral

69

–1.7

Malleolar, median

40

–1.5

Mean of lowest measured T-score by fracture locallisation

No indication
Tibia, proximal

1

–1.8

41

–2.0

Other

108

–2.1

Distal forearm

203

–2.2

Procimal humerus

113

–2.4

Femur, neck

82

–2.4

Spine, lumbar

77

–2.7

Femur, trochanter
Femur, shaft
Rib
Pelvis
Spine, thoracic
Sacrum

122

–2.9

2

–2.8

17

–3.2

33

–2.9

57

–3.0

10

–3.7

975

–2.3

Fractures
(N)

Mean Tscore (SD)

Men (N = 244)
Mean of lowest measured T-score by fracture locallisation
Sacrum

16

–1.6

Malleolar, median

15

–2.3

No indication

0

–

Tibia, proximal

8

–1.2

Other

45

–1.7

Distal forearm

29

–2.9

Procimal humerus

32

–2.2

21

–2.1

Spine, lumbar

25

–2.7

Femur, trochanter

38

–2.2

Femur, neck

Femur, shaft

Rib
Pelvis
Spine, thoracic
Sacrum

0

–

9

–2.2

7

–2.4

19

–2.5

0

–

264

–2.2
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Table 2
Treatment rate before
and after inclusion
for fragility fracture,
by history of previous fracture and
gender (n = 3667).

After current
fracture

679

Women

Before current
fracture

Absolute difference
after vs before

All patients (n = 2797, 100.0%)

N

%

N

%

∆ (%)

95%CI

Any treatment

736

26.3%

1312

46.9%

20.6%

18.1 to 23.0

Calcium and/or vitamin D supplements only

415

14.8%

640

22.9%

8.0%

6.0 to 10.1

Bone active substance ± supplements

321

11.5%

672

24.0%

12.5%

10.6 to 14.5

397

43.2%

541

58.9%

15.7%

11.1 to 20.1

Positive history of previous fracture (n = 919)
Any treatment
Calcium and/or vitamin D supplements only

189

20.6%

205

22.3%

1.7%

2.0 to 5.5

Bone active substance ± supplements

208

22.6%

336

36.6%

13.9%

9.8 to 18.0

339

18.1%

771

41.1%

23.0%

20.2 to 25.8

Calcium and/or vitamin D supplements only

226

12.0%

435

23.2%

11.1%

8.7 to 13.5

Bone active substance ± supplements

113

6.0%

336

17.9%

11.9%

9.9 to 13.9

No or unknown history of previous fracture (n = 1878)
Any treatment

Men

Before current
fracture

After current
fracture

Absolute difference
after vs before

All patients (n = 870, 100.0%)

N

%

N

%

∆ (%)

95%CI

Any treatment

113

13.0%

264

30.3%

17.4%

13.6 to 21.1

Calcium and/or vitamin D supplements only

72

8.3%

144

16.6%

8.3%

5.2 to 11.4

Bone active substance ± supplements

41

4.7%

120

13.8%

9.1%

6.4 to 11.8

69

25.9%

122

45.9%

19.9%

11.8 to 27.8

Calcium and/or vitamin D supplements only

43

16.2%

62

23.3%

7.1%

0.4 to 13.9

Bone active substance ± supplements

26

9.8%

60

22.6%

12.8%

6.6 to 19.1

44

7.3%

142

23.5%

16.2%

12.3 to 20.3

Positive history of previous fracture (n = 266)
Any treatment

No or unknown history of previous fracture (n = 604)
Any treatment
Calcium and/or vitamin D supplements only

29

4.8%

82

13.6%

8.8%

5.6 to 12.1

Bone active substance ± supplements

15

2.5%

60

9.9%

7.5%

4.9 to 10.3

Any treatment = calcium and/or vitamin D supplements and/or any bone active substance
Bone active substance ± supplements = bisphosphonate, SERM, teriparatide, hormone replacement therapy or androgens, or calcitonin,
with or without calcium and/or vitamin D supplement.

13.0%, ∅ 13.3%, CI 10.5 to 16.0) as shown in
table 2. Patients with a positive history of previous fracture were more likely to have been pretreated for osteoporosis compared to those without (women 43.2 vs 18.1%, ∅ 25.1%, CI 21.5 to
28.8, and men 25.9 vs 7.3%, ∅ 18.7%, CI 13.3 to
24.6). However, less than half (42.6%) of all pretreated patients were taking a bone active substance.
Treatment after the current fragility fracture:
After the acute fragility fracture reported in the
present study, 1576 patients (43.0%) received any
treatment against osteoporosis, which represents
an absolute increase in osteoporosis treatment
rate of 19.8% (17.7 to 21.9) compared to before
the fracture event in both genders. The osteoporosis treatment rate increased by 20.6% (18.1
to 23.0) in women and 17.4% (13.6 to 21.1) in
men as shown in table 2. Patients with a positive
history of previous fracture during adulthood, i.e.,
patients currently presenting with a second fracture or more, were signiﬁcantly more likely to get
any treatment against osteoporosis than those

without (58.9 vs 41.1%, ∅ 17.8%, CI 13.9 to 21.7,
and 45.9 vs 23.5%, ∅ 22.4%, CI 15.5 to 29.2, for
women and men, respectively). Similarly, a positive history of previous fracture increased the
likelihood of getting treatment with a bone active
substance (36.6 vs 17.9%, ∅ 18.7%, CI 15.1 to
22.3, and 22.6 vs 9.9%, ∅ 12.7%, CI 7.3 to 18.5,
in women and men, respectively). However, only
half (50.3%) of all treated patients received a
“state of the art” combination of a bone active
substance with or without supplements, corresponding to 21.6% (24.0% of the women and
13.8% of the men) of all eligible being adequately
treated after an acute fragility fracture. When
given calcium and/or vitamin D supplements,
85.3% of the patients received a combination of
both. When given a bone active substance, 89.3%
of the patients received a bisphosphonate, generally an oral bisphosphonate. Figure 4 shows the
relative proportions of patients adequately diagnosed and subsequently treated by 10-year age
groups.
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Discussion
The aim of the present prospective cohort
study which included 3667 patients from a representative sample of 8 Swiss hospitals was to provide a snapshot of the current situation regarding
patient characteristics, current diagnostic workup
and treatment patterns of osteoporosis in patients
50 years old or more and presenting to the emergency ward with a fracture.
Fractures were three times more frequent in
women than in men. Fractures tended to be more
frequent with increasing age in both genders, and
this effect was more pronounced in women than
in men. Considering that the number of persons
alive decreases with age, this observation is consistent with an exponential increase of fragility
fractures with age and with a delayed increase by
approximately 10 years in men compared to
women [2, 21].
Approximately one third of all patients had
one or more previous fractures during adulthood
before inclusion. Fractures at inclusion were dis-

tributed across the whole range of possible fractures and evenly distributed between lower limbs,
upper limbs and the axial skeleton, albeit fractures
of the upper limbs were more frequent than other
fractures in women and more frequent in women
than in men, which is consistent with earlier observations [2]. Eighty percent of the patients were
hospitalised, with a mean length of stay of 9.1
days. Thereafter, only 50% of these patients were
discharged home. For a signiﬁcant proportion of
hospitalised patients, the fracture event resulted
in a transient or permanent loss of independence,
approximately one third being discharged to a rehabilitation clinic and one sixth being institutionalised. This observation is consistent with the observation according to which recent osteoporotic
fractures have a signiﬁcant impact on health related quality of life in postmenopausal women
[22] and men [23, 24].
The “classical” osteoporotic fractures (distal
forearm, spine, and femoral neck and trochanter)

Figure 4
Fragility fractures,
subsequent DXA
measurement and
treatment rates in
women and men, by
10-year age-groups.
* Any treatment =
calcium and/or vitamin D supplements
and/or any bone active substance (bisphosphonate, SERM,
teriparatide, hormone
replacement therapy
or androgens, calcitonin).

Women (N = 2797)

Total patients

Patients with DXA
measurement

Patients with any
treatment after DXA

Patients with a bone
active substance
after DXA

age-groups (years)

Men (N = 870)

Total patients

Patients with DXA
measurement

Patients with any
treatment after DXA

Patients with a bone
active substance
after DXA

age-groups (years)
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represented 55.7 and 49.8% of all fragility fractures in women and men respectively. These percentages are lower than previously reported from
Swiss hospitalisation data (66.3 and 59.0% for
women and men, respectively) [2]. Several possible explanations may account for this observation:
First, the present data report all fragility fractures,
whether hospitalised or not; second, the deﬁnition of an osteoporotic fracture in the Swiss hospitalisation data was based on attribution rates,
which may underestimate the proportion of osteoporotic fractures in non typical localisations;
and third, fragility fractures may become increasingly recognised as osteoporotic, independently
of their localisation, acknowledging the increasing awareness of osteoporosis as a systemic disease.
A BMD measurement by DXA is indicated in
all patients presenting with a fragility fracture [9].
In the present survey, diagnostic workup was generally poor, DXA measurement being reported in
only 31.4% of all patients presenting with a
fragility fracture after the age of 50 years, and was
even more so when considering that a dedicated
nurse was allocated to the project in all participating centres. However, this result is better than the
previously published ﬁndings of a pilot study
which relied on direct information to the referring physicians and did not involve a dedicated
nurse in which a DXA measurement was performed in only 12.6% of the patients presenting
with a fracture at the orthopaedic ward [25]. It
cannot be excluded that, in some patients, BMD
was measured after discharge by their family
practitioner, as recommended in some discharge
letters. Although this seems a possible scenario,
this number is expected to be small based on pilot
experience and on the fact that compliance with
osteoporosis management guidelines in fracture
patients was previously shown to be generally low
[10, 26].
In the present survey, osteopenia or osteoporosis as deﬁned by the WHO [1] was identiﬁed
as underlying disease in approximately 80% of the
patients presenting with a fragility fracture. This
ﬁnding is consistent with reports from other European countries such as Scotland [16, 27], France
[28] and the Netherlands [13] but contrasts with
one previous ﬁnding reporting only 6.4% of postmenopausal women with fracture having a Tscore of –2.5 or less, using peripheral measurement devices [29].
The overall osteoporosis treatment rate before current fragility fracture was low (23.2%),
but was higher in patients who had experienced a
previous fracture (39.3%) compared to those who
had not (15.4%). However, only half (19.7%) of
these high risk patients with a positive history of
previous fracture, were adequately treated with a
bone active substance while the other half
(19.6%) were treated with calcium and/or vitamin
D supplements only. Although the observation
that osteoporosis treatment rate almost doubled
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from 23.2% before the current fracture to 43.0%
thereafter is encouraging, the share of those
treated with a bone active substance remained unchanged at approximately 50% of all treated.
Several drug classes have proven higher efﬁcacy than calcium and vitamin D supplements in
reducing fracture risk. Bisphosphonates were
shown to reduce fracture risk at all clinically relevant sites, including the hip, in adequately designed primary fracture endpoint trials in postmenopausal women, with consistent observations
for men with osteoporosis [30]. In addition to
their proven efﬁcacy in reducing fracture risk,
these interventions were considered cost-effective
in women and men aged 65 years or older [31,
32]. Whether simpliﬁed patient identiﬁcation
measures, such as questionnaires for determination of the 10-year absolute fracture risk of an
individual patient [33] will contribute to improve
treatment penetration remains to be established.
Considering that overall only one ﬁfth of the patients presenting with a fragility treatment are
getting adequate treatment according to guidelines, osteoporosis should be considered as largely
undertreated in Switzerland, a ﬁnding which is
unfortunately consistent with previous reports
from other European countries [10, 26, 28, 34–
36].
In the present survey, men accounted for
25.4% of all included fragility fractures, 21.2% of
all DXA measurements performed, and 15.2% of
all patients treated with at least a bone active substance. This indicates that even after a fragility
fracture, osteoporosis identiﬁcation and treatment remains lower in men than in women, possibly due to lower disease awareness at the physician and the patient level. Osteoporosis is increasingly being recognised as an important cause of
morbidity and mortality in older men, representing a growing public health issue in industrialised
countries [8, 37]. Approximately 25–35% of hip
fractures were shown to occur in men [2, 37] with
an associated mortality twice of that in women
[38]. Furthermore, prevalent vertebral deformity
was shown to predict both increased mortality
and increased fracture incidence during the following decade also in men [8]. Taking into consideration 1) the already considerable and increasing
burden of osteoporosis in men, 2) that long-term
risk of subsequent fracture following an initial
fragility fracture is similar in both genders [6],
3) that diagnostic and therapeutic recommendations aiming at reducing fracture risk are similar
in both genders, and 4) that the outcome of fracture is similar in both genders, as shown in this
survey, fragility fractures in men should deserve
the same level of clinical attention as in women.
Overall, management of patient with fractures was not satisfactory and not in line with current expert recommendations. Recent publications have shown that these results can be improved by implementing adequate structures with
dedicated personnel and streamlined patient

674-683 Suhm 12294.qxp

11.11.2008

14:13 Uhr

Seite 682

682

Management of fragility fractures in Switzerland

management processes. A clinical osteoporosis
pathway for the management of patients with low
trauma fracture was set up in Geneva, Switzerland
[15]. In that setting and in a selected population
of 384 patients recruited over 3 years, 63% of the
patients had BMD measured by DXA, 86% were
identiﬁed with low bone mass or osteoporosis,
33% were proposed a speciﬁc antiosteoporotic
therapy, and two thirds of them were still on therapy 6 months later [15]. In a Dutch fracture and
osteoporosis clinic, 65% of the admitted patients
with fracture followed the diagnostic procedure,
40% were identiﬁed as osteoporotic, and treated
with a bone active substance (generally a bisphosphonate) with a low discontinuation rate of 11%
after 3 months [13]. In addition, experience from
other countries has shown that consistent implementation of osteoporosis diagnostic and treatment measures might reverse the predicted increase of osteoporotic fractures [3] despite the
aging of the population [39]. In order to improve
the quality of fracture patient management, several approaches have been proposed and implemented by the participating hospitals, ranging
from additional mandatory ﬁelds for osteoporosis
diagnosis and treatment in the electronic patient
ﬁle to the creation of bone disease management
units with dedicated personnel and predeﬁned
workﬂows and pathways involving the trauma/orthopaedic ward [40]. The impact on quality of
medical care of these measures will be assessed by
comparing achieved results with the present baseline.
This survey has several limitations. By design,
the aim was to collect consecutive patients in all
participating centres. However, across and even
within centres, patients were not always consistently included. Although a dedicated nurse was a
pre-requirement of the survey, the time the nurses
could allocate to the project in addition to their
other duties varied by centre and over time,
sometimes leading to incomplete data collection,
e.g., when a follow-up was needed with the treating physician. This precluded a detailed analysis on
the individual contribution of dedicated personnel to the outcome. One particular concern was
the low recruitment rate in one centre (35% compared to 82% in the remaining centres) for which
the investigators indicated that the reason for unwillingness to participate was the need for written
informed consent required by the cantonal ethical
review board. It can only be speculated why some
patients were reluctant to give their written informed consent, although no data other than
those from routine workup were collected: availability of the consent letter at the ward, additional
time investment, chosen wording, collection of

the signed consent letters, and integration of an
additional step in daily routine are possible pitfalls. However, a sensitivity analysis showed that
exclusion of these patients from the analysis did
not signiﬁcantly change the results of the present
study with regard to mean age, gender distribution, history of previous fracture, DXA measurement rate, mean lowest T-score, treatment rates
(any treatment and treatment with a bone active
substance) before and after current fracture. Only
hospitalization rate increased when excluding the
outlier (82.6 vs 80.2%, D 2.4%, CI 0.6 to 4.2).
Therefore, the site was included in the analysis.
Osteoporosis treatment rate increased after the
survey. The inclusion dates of the individual patients were not collected, which precluded an
analysis of whether the rates of DXA measurement and drug treatment had progressed during
the survey, as a result of the physicians being
informed that their osteoporosis management
behaviour was recorded. The Hawthorne effect is
well-known, and generally accounts for behaviour
improvements [41]. Therefore, the present results
may overestimate actual diagnosis and treatment
rates in osteoporosis.
In conclusion, osteoporosis remains widely
underdiagnosed and undertreated in Switzerland,
even in a high risk population of elderly patients
with fragility fractures. This fact is even more
worrisome for men. Quality improvement measures for the management of patients presenting
with fragility fractures are urgently needed and
should rely on an approach integrating individuals at risk, treating physicians and hospitals. Dedicated hospital structures and personnel, with
process ownership and taking responsibility for
implementation and outcome improvement, or a
fracture liaison service may be key success factors.
Acknowledgements

We are grateful to Mr. Roman Scherer for the
consolidation of the data and the statistical analysis, to
Marcel Zwahlen, PhD, from the Clinical Trials Unit of
Bern University Hospital and the Faculty of Medicine of
the University of Bern, for his advice on statistics, to
Dr. Philippe Kress for his contribution in the preparation
of the manuscript, and to all the study nurses for their
enthusiastic effort for thorough data collection.

Correspondence:
Norbert Suhm
Behandlungszentrum Bewegungsapparat
Universitätsspital Basel
Spitalstrasse 21
CH-4031 Basel
E-Mail: nsuhm@uhbs.ch

674-683 Suhm 12294.qxp

11.11.2008

14:13 Uhr

Seite 683

S W I S S M E D W K Ly 2 0 0 8 ; 1 3 8 ( 4 5 – 4 6 ) : 6 74 – 6 8 3 · w w w . s m w . c h

683

References
1 Consensus development conference: diagnosis, prophylaxis,
and treatment of osteoporosis. Am J Med. 1993;94(6):646–50.
2 Lippuner K, Golder M, Greiner R. Epidemiology and direct
medical costs of osteoporotic fractures in men and women in
Switzerland. Osteoporos Int. 2005;16(Suppl 2):S8–S17.
3 Schwenkglenks M, Lippuner K, Hauselmann HJ, Szucs TD. A
model of osteoporosis impact in Switzerland 2000–2020. Osteoporos Int. 2005;16(6):659–71.
4 Black DM, Arden NK, Palermo L, Pearson J, Cummings SR.
Prevalent vertebral deformities predict hip fractures and new
vertebral deformities but not wrist fractures. Study of Osteoporotic Fractures Research Group. J Bone Miner Res. 1999;14
(5):821–8.
5 Robinson CM, Royds M, Abraham A, McQueen MM, CourtBrown CM, Christie J. Refractures in patients at least forty-ﬁve
years old. a prospective analysis of twenty-two thousand and
sixty patients. J Bone Joint Surg Am. 2002;84-A(9):1528–33.
6 Center JR, Bliuc D, Nguyen TV, Eisman JA. Risk of subsequent fracture after low-trauma fracture in men and women.
JAMA. 2007;297(4):387–94.
7 Pongchaiyakul C, Nguyen ND, Jones G, Center JR, Eisman
JA, Nguyen TV. Asymptomatic vertebral deformity as a major
risk factor for subsequent fractures and mortality: a long-term
prospective study. J Bone Miner Res. 2005;20(8):1349–55.
8 Hasserius R, Karlsson MK, Nilsson BE, Redlund-Johnell I,
Johnell O. Prevalent vertebral deformities predict increased
mortality and increased fracture rate in both men and women:
a 10-year population-based study of 598 individuals from the
Swedish cohort in the European Vertebral Osteoporosis Study.
Osteoporos Int. 2003;14(1):61–8.
9 WHO Study Group on assessment of fracture risk and its application to screening for postmenopausal osteoporosis. Assessment of fracture risk and its application to screening for
postmenopausal osteoporosis: Report of a WHO Study Group.
WHO Technical Report Series. 1994;843
10 Dreinhofer KE, Anderson M, Feron JM, Herrera A, Hube R,
Johnell O, et al. Multinational survey of osteoporotic fracture
management. Osteoporos Int. 2005;16(Suppl 2):S44–53.
11 Cranney A, Guyatt G, Grifﬁth L, Wells G, Tugwell P, Rosen C.
Meta-analyses of therapies for postmenopausal osteoporosis.
IX: Summary of meta-analyses of therapies for postmenopausal osteoporosis. Endocr Rev. 2002;23(4):570–8.
12 Schwenkglenks M, Lippuner K. Simulation-based cost-utility
analysis of population screening-based alendronate use in
Switzerland. Osteoporos Int. 2007;18(11):1481–91.
13 Blonk MC, Erdtsieck RJ, Wernekinck MG, Schoon EJ. The
fracture and osteoporosis clinic: 1-year results and 3-month
compliance. Bone. 2007;40(6):1643–9.
14 Casez P, Uebelhart B, Gaspoz JM, Ferrari S, Louis-Simonet M,
Rizzoli R. Targeted education improves the very low recognition of vertebral fractures and osteoporosis management by
general internists. Osteoporos Int. 2006;17(7):965–70.
15 Chevalley T, Hoffmeyer P, Bonjour JP, Rizzoli R. An osteoporosis clinical pathway for the medical management of
patients with low-trauma fracture. Osteoporos Int. 2002;13(6):
450–5.
16 McLellan AR, Gallacher SJ, Fraser M, McQuillian C. The
fracture liaison service: success of a program for the evaluation
and management of patients with osteoporotic fracture. Osteoporos Int. 2003;14(12):1028–34.
17 Andrade SE, Majumdar SR, Chan KA, Buist DS, Go AS,
Goodman M, et al. Low frequency of treatment of osteoporosis among postmenopausal women following a fracture. Arch
Intern Med. 2003;163(17):2052–7.
18 Johnell O, Kannus P, Obrant KJ, Jarvinen M, Parkkari J. Management of the patient after an osteoporotic fracture: Guidelines for orthopedic surgeons – consensus conference on Treatment of Osteoporosis for Orthopedic Surgeons, Nordic Orthopedic Federation, Tampere, Finland 2000. Acta Orthop
Scand. 2001;72(4):325–30.
19 Freedman KB, Kaplan FS, Bilker WB, Strom BL, Lowe RA.
Treatment of osteoporosis: are physicians missing an opportunity? J Bone Joint Surg Am. 2000;82-A(8):1063–70.
20 Kamel HK, Hussain MS, Tariq S, Perry HM, Morley JE. Failure to diagnose and treat osteoporosis in elderly patients hospitalized with hip fracture. Am J Med. 2000;109(4):326–8.

21 Cooper C, Atkinson EJ, O’Fallon WM, Melton LJ, 3rd. Incidence of clinically diagnosed vertebral fractures: a populationbased study in Rochester, Minnesota, 1985–1989. J Bone
Miner Res. 1992;7(2):221–7.
22 Brenneman SK, Barrett-Connor E, Sajjan S, Markson LE, Siris
ES. Impact of recent fracture on health-related quality of life
in postmenopausal women. J Bone Miner Res. 2006;21(6):809–
16.
23 Adachi JD, Ioannidis G, Pickard L, Berger C, Prior JC, Joseph
L, et al. The association between osteoporotic fractures and
health-related quality of life as measured by the Health Utilities Index in the Canadian Multicentre Osteoporosis Study
(CaMos). Osteoporos Int. 2003;14(11):895–904.
24 Adachi JD, Loannidis G, Berger C, Joseph L, Papaioannou A,
Pickard L, et al. The inﬂuence of osteoporotic fractures on
health-related quality of life in community-dwelling men and
women across Canada. Osteoporos Int. 2001;12(11):903–8.
25 Schmid L, Henzen C, Schlumpf U, Babst R. Improving secondary prevention in fragility fracture patients: The impact of
a simple clinical information procedure. J Appl Res. 2004;4(4):
570–5.
26 Castel H, Bonneh DY, Sherf M, Liel Y. Awareness of osteoporosis and compliance with management guidelines in patients with newly diagnosed low-impact fractures. Osteoporos
Int. 2001;12(7):559–64.
27 McLellan AR. Identiﬁcation and treatment of osteoporosis in
fractures. Curr Rheumatol Rep. 2003;5(1):57–64.
28 Levasseur R, Sabatier JP, Guilcher C, Guaydier-Souquieres G,
Costentin-Pignol V, Jean-Jacques PY, et al. Medical management of patients over 50 years admitted to orthopedic surgery
for low-energy fracture. Joint Bone Spine. 2007;74(2):160–5.
29 Siris ES, Chen YT, Abbott TA, Barrett-Connor E, Miller PD,
Wehren LE, et al. Bone mineral density thresholds for pharmacological intervention to prevent fractures. Arch Intern
Med. 2004;164(10):1108–12.
30 Kanis JA, Burlet N, Cooper C, Delmas PD, Reginster JY,
Borgstrom F, et al. European guidance for the diagnosis and
management of osteoporosis in postmenopausal women. Osteoporos Int. 2008;19(4):399–428.
31 Schousboe JT, Taylor BC, Fink HA, Kane RL, Cummings SR,
Orwoll ES, et al. Cost-effectiveness of bone densitometry followed by treatment of osteoporosis in older men. JAMA. 2007;
298(6):629-37.
32 Schwenkglenks M, Lippuner K. Simulation-based cost-utility
analysis of population screening-based alendronate use in
Switzerland. Osteoporos Int. 2007
33 Kanis JA, Oden A, Johnell O, Johansson H, De Laet C, Brown
J, et al. The use of clinical risk factors enhances the performance of BMD in the prediction of hip and osteoporotic fractures in men and women. Osteoporos Int. 2007;18(8):1033–46.
34 Torgerson DJ, Dolan P. Prescribing by general practitioners
after an osteoporotic fracture. Ann Rheum Dis. 1998;57(6):
378–9.
35 Dolan AL, Koshy E, Waker M, Goble CM. Access to bone
densitometry increases general practitioners’ prescribing for
osteoporosis in steroid treated patients. Ann Rheum Dis. 2004;
63(2):183–6.
36 Panneman MJ, Lips P, Sen SS, Herings RM. Undertreatment
with anti-osteoporotic drugs after hospitalization for fracture.
Osteoporos Int. 2004;15(2):120–4.
37 Cooper C, Campion G, Melton LJ, 3rd. Hip fractures in the
elderly: a world-wide projection. Osteoporos Int. 1992;2(6):
285–9.
38 Bass E, French DD, Bradham DD, Rubenstein LZ. Risk-Adjusted Mortality Rates of Elderly Veterans with Hip Fractures.
Ann Epidemiol. 2007;17(7):514–9.
39 Jaglal SB, Weller I, Mamdani M, Hawker G, Kreder H, Jaakkimainen L, et al. Population trends in BMD testing, treatment,
and hip and wrist fracture rates: are the hip fracture projections
wrong? J Bone Miner Res. 2005;20(6):898–905.
40 Hirschmann M, Muller A, Frank M, Conzelmann M, Tyndall
A, Regazzoni P, et al. Tertiary prevention after osteoporotic
fracture – practical implementations in the clinical routine as a
quality assurance measure. Z Orthop Ihre Grenzgeb. 2006;144
(5):448–51.
41 Adair G. The Hawthorne effect: A reconsideration of the
methodological artifact. J Appl. Psychology. 1984;69(2):334–
45.

Established in 1871

F o r m e r l y : S c h w e i ze r i s c h e M e d i z i n i s c h e W o c h e n s c h r i f t

Swiss Medical Weekly

The European Journal of Medical Sciences

The many reasons why you should choose SMW to publish your research
What Swiss Medical Weekly has to offer:
• SMW is a peer-reviewed open-access
journal
• SMW’s impact factor has been steadily
rising. The 2007 impact factor is 1.310.
• Rapid listing in Medline
• LinkOut-button from PubMed
with link to the full text website
http://www.smw.ch (direct link from
each SMW record in PubMed)
• No-nonsense submission – you submit
a single copy of your manuscript by
e-mail attachment
• Peer review based on a broad spectrum
of international academic referees
• Assistance of professional statisticians
for every article with statistical analyses
• Fast peer review, by e-mail exchange
with the referees
• Prompt decisions based on weekly conferences of the Editorial Board
• Prompt notification on the status of
your manuscript by e-mail
• Professional English copy editing
Editorial Board
Prof. Jean-Michel Dayer, Geneva
Prof Paul Erne, Lucerne
Prof. Peter Gehr, Berne
Prof. André P. Perruchoud, Basel
(editor in chief)
Prof. Andreas Schaffner, Zurich
Prof. Werner Straub, Berne (senior editor)
Prof. Ludwig von Segesser, Lausanne

International Advisory Committee
Prof. K. E. Juhani Airaksinen, Turku,
Finland
Prof. Anthony Bayes de Luna, Barcelona,
Spain
Prof. Hubert E. Blum, Freiburg, Germany
Prof. Walter E. Haefeli, Heidelberg,
Germany
Prof. Nino Kuenzli, Los Angeles, USA
Prof. René Lutter, Amsterdam,
The Netherlands
Prof. Claude Martin, Marseille, France
Prof. Josef Patsch, Innsbruck, Austria
Prof. Luigi Tavazzi, Pavia, Italy
We evaluate manuscripts of broad clinical
interest from all specialities, including
experimental medicine and clinical investigation.
We look forward to receiving your paper!
Guidelines for authors:
http://www.smw.ch/set_authors.html
All manuscripts should be sent in electronic
form, to:
EMH Swiss Medical Publishers Ltd.
SMW Editorial Secretariat
Farnsburgerstrasse 8
CH-4132 Muttenz
Manuscripts:
Letters to the editor:
Editorial Board:
Internet:

submission@smw.ch
letters@smw.ch
red@smw.ch
http://www.smw.ch

Official journal of the Swiss Society of Infectious Diseases,
the Swiss Society of Internal Medicine and the Swiss Respiratory Society
Editores Medicorum Helveticorum

Supported by the FMH (Swiss Medical Association) and by Schwabe AG,
the long-established scientific publishing house founded in 1488

