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Summary

AIMS OF THE STUDY: According to current evidence,
one out of ten fracture patients with osteoporosis does not
sustain another fracture if he or she is on adequate med-
ication. However, epidemiological surveys show that only
about 15 to 30% of affected patients avail themselves of
the treatments. This cohort study investigated how many
fracture patients with a recommendation for antiosteo-
porotic therapy effectively received treatment and the pos-
sible reasons why the treatment was not implemented.

METHODS: As part of a quality improvement programme
in a Swiss trauma centre, fracture patients were actively
checked for osteoporosis in accordance with a standard-
ised outpatient programme. The results, together with de-
tailed therapy recommendations, were transmitted to each
patient’s general practitioner (GP). A prospective ques-
tionnaire survey evaluated all patients with a diagnosis of
osteoporosis for subsequent realisation of therapy 1 year
after the fracture (mean ± standard deviation; chi-square;
analysis of variance; significance level p <0.05).

RESULTS: A total of 305 patients received a recommen-
dation for antiosteoporotic therapy, of whom 18 (5.9%)
died before 1 year. The questionnaire was completed for
255 out of 287 patients (follow-up 88.9%; 73.8±11.5 years
old at the time of survey; 77.7% female). Of these, 117 pa-
tients (45.9%) sustained a fracture of the lower extremities
and 105 patients (41.1%) a fracture of the upper extrem-
ities; 33 patients (13%) had other or multiple fractures.
Fifty-two cases (20.4%) had pre-existing osteoporosis at
the time of fracture. At the 1-year follow-up, 132 (52%) pa-
tients were receiving prescribed drugs. The most frequent
patient explanation for not taking treatment (n = 123) was,
in 47.2% of cases (n = 58), that none had been prescribed;
30.1% of patients were not interested. Multivariate analy-
sis of verifiable factors of influence confirmed that fracture
patients were treated significantly more reliably with an-
tiosteoporotic therapy if osteoporosis was diagnosed with
dual energy x-ray absorptiometry alone in patients with
fewer comorbidities, and that fracture patients persisted

significantly more reliably with antiosteoporotic therapies
when pre-existing osteoporosis was present (R2 0.17; p
<0.001).

CONCLUSIONS: Following a standardised diagnostic
work up for osteoporosis as part of fracture treatment, and
including the communication of recommendations for an-
tiosteoporotic therapy to the GP, only every second patient
actually received the proposed treatment. This appears to
be better than described in the literature but still calls for
improvement. Two different solutions appear to be pos-
sible based on these findings: to endeavour to better in-
form and convince GPs about the need for treatment and/
or for the diagnosing team to initiate antiosteoporotic ther-
apy where indicated rather than just recommending it.

Key words: osteoporosis, fragility, fracture, therapy, ad-
herence, secondary prevention, compliance, follow-up,
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Introduction

Osteoporosis is a systemic bone disease resulting in an in-
creased risk of fracture due to reduced bone mineral densi-
ty and microarchitecture [1]. The probability of sustaining
an osteoporotic fracture at the age of 50 years in Switzer-
land is reported to be 51% for women and 20% for men
[2]. The occurrence of an osteoporotic fracture is not on-
ly associated with the risk of further fractures [3], but al-
so with increased morbidity and mortality of the affected
patients. Randomised controlled trials have demonstrat-
ed that treatment of osteoporosis in patients with fragili-
ty fractures can reduce the risk of subsequent fractures by
up to 50% and mortality rates by up to 30% [4–6]. Al-
though fragility fractures are associated with considerable
healthcare costs and dramatic consequences, most cohort
and epidemiological studies continue to report low imple-
mentation rates for antiosteoporotic therapy of about 15 to
30% following osteoporotic or fragility fractures [7–12].
This impressive underuse of therapy is even more aston-
ishing in the light of the fact that studies such as the one
published by Kanis et al. from the UK [13] demonstrat-
ed that pharmacological therapy (generic alendronate) was
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cost-effective in the prevention and treatment of fractures,
with a 10-year probability for a major fracture that exceed-
ed 7% in women. German insurance evaluations in almost
270 000 patients [14] found that, depending on the medica-
ments, 17 to 66% of patients regularly took prescribed bis-
phosphonates 1 to 2 years after their fracture. Just 2 years
after regular intake of antiosteoporotic medicaments the
affected women showed a significantly decreased rate of
subsequent fractures in comparison with women who did
not take their medication in a reliable way. In multivari-
ate testing, reliable intake was the only variable to signif-
icantly decrease the risk of subsequent fractures [15]. It is
known that interventions such as sending therapy recom-
mendations or reminder e-mails to the attending general
practitioner (GP) or patient can increase the number of pa-
tients undergoing diagnostic procedures or receiving ther-
apy for osteoporosis [16–18]. It has been proven that such
interventions are cost effective and that the effect may ac-
tually last for the longer term [19].
Rosenwasser et al. underlined that after a fracture the treat-
ing orthopaedic surgeon has the full attention of the injured
patient and therefore plays a major role in steering patients
into osteoporosis screening programmes and subsequent
treatment [20]. Studies from Germany [21] and Canada
[20], for example, have shown that if the surgeon initiates
the process by ordering a bone densitometry examination,
the patient is more likely to get treatment for their under-
lying disease than if it is just suggested that the patient see
their medical doctor at some future date. Several years ago
in Geneva, a clinical osteoporosis pathway for the manage-
ment of patients with low trauma fracture in a selected pop-
ulation of 384 patients recruited over 3 years achieved the
result that about two thirds of patients who received specif-
ic antiosteoporotic therapy were still on therapy 6 months
later [22]. But even after more than a decade of national
and international efforts and many articles demonstrating
the need to take secondary fracture prevention seriously,
recent reports indicate that the treatment gap for patients
presenting with a fragility fracture may even have wors-
ened [23].
Against this background, the aim of this 1-year follow-up
quality-control study at a Swiss trauma centre was to verify
the implementation and adherence rate of antiosteoporot-
ic therapy in patients who, on sustaining a new fracture,
went through standard diagnostic procedures and were giv-
en specific recommendations for antiosteoporotic therapy.
Given the lack of knowledge as to why patients in effect do
not take antiosteoporotic remedies even though specifical-
ly recommended, the reasons for lack of compliance were
investigated in more detail in this patient survey.

Materials and methods

The prospective observational investigation was approved
by the Cantonal Ethics Board, EK2013/036 (NCT
02157753).
The main goal of this quality-control study was to verify
the implementation of and the adherence to specific ther-
apy in patients who had sustained a fracture 1 year earlier
and for whom the indication for antiosteoporotic therapy
was assessed and the therapy accordingly recommended.
In addition, for patients not taking antiosteoporotic reme-
dies even though recommended, we wanted to identify the

reasons impeding therapy: first, by analysing possible fac-
tors of influence gathered via standard data management
(e.g., age of patient, status of living, trauma energy eval-
uated as described by patient or next of kin, type of os-
teoporosis diagnosis [by dual energy x-ray absorptiome-
try, DXA, for T-Score-values <˗2.5 only versus additional
use of the WHO Fracture Risk Assessment Tool, FRAX in
cases with a T-score ≥˗2,5], comorbidities [using the age
unadjusted Charlson score [24]]) and second, by asking
patients additional specific questions (prejudice, adverse
events, contraindication overlooked, financial problems,
etc.) using a postal questionnaire. If the information was
not available directly from patients, it was taken from their
GPs using the same procedure. Data collection was under-
taken by a study nurse (S.M.), who additionally phoned pa-
tients or their GP to request missing data.
The investigation took place in the trauma unit of a Swiss
trauma centre where about 500 fracture patients aged 50
or older are hospitalised per year. In 2012, a standard di-
agnostic pathway was introduced for this group of fracture
patients, independent of gender or the level of causal trau-
ma energy. It included DXA, a standard questionnaire to
evaluate risk of osteoporosis, the FRAX and a focused lab-
oratory workup. Taking all this information into account,
a detailed therapy recommendation was formulated by a
rheumatology specialist in the field (C.H.) in accordance
with current guidelines [25] (http://www.svgo.ch) and sent
to the relevant general practitioner. The study cohort under
evaluation for this investigation comprised all consecutive
patients for whom a recommendation for the therapy of
osteoporosis was given. The main outcome measure was
the percentage of persons who consistently took their an-
tiosteoporotic remedies, based on patients’ self declaration
and/or the information provided by GPs.
Data are given as n (%) or mean ± standard deviation (SD)
if not stated otherwise. Chi-square tests were used to com-
pare binary variables, and analysis of variance (ANOVA)
to compare mean values of continuous variables. Forward
stepwise multivariate logistic regression analysis was per-
formed to identify independent predictors on the use versus
non-use of specific antiosteoporotic therapy. The signifi-
cance of each variable was assessed with the likelihood ra-
tio test; odds ratio (OR) and 95% confidence interval (CI)
were calculated. All p values were two-tailed.

Results

Of the 305 cases with a recommendation for antiosteo-
porotic therapy in accordance with our protocol, 287
(94.1%) were still alive 1 year after they sustained their
fracture. Of these, responses were received for 255 cases
(88.9%) at the 1-year follow-up: in 193 cases from patients
(75.7%) and in 62 cases (24.3%) from the participating
GPs.
The characteristics of fracture patients who responded to
the survey versus those cases where their GP responded
are given in table 1. Groups were not different with regard
to patients’ age or gender, level of causal trauma energy,
or type of indication for therapy of osteoporosis. In cases
where GPs’ answers were used patients had more comor-
bidities (Charlson) and were significantly more often liv-
ing in a nursing home.
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Of the 255 investigated patients, 117 (45.9%) sustained a
fracture of the lower and 105 (41.1%) a fracture of the up-
per extremities; 33 patients (13%) had other or multiple
fractures. At the 1-year follow-up, 132 (52%) of all pa-
tients with an indication for antiosteoporotic therapy actu-
ally received specific antiosteoporotic drugs. This rate did
not differ whether the information was given by patients
themselves (101/193; 52%) or by their GP (31/62; 50%).
Of the 132 patients who received antiosteoporotic specif-
ic drugs, 85 (65%) took bisphosphonates, 32 (25%) deno-
sumab and 13 (10%) other medication. Forty-four percent
of patients (n = 57) took their remedies by themselves;
in 48% (n = 62) treatment was given by GPs and in 8%
(n = 11) it was given differently. Two patients took their
medication on a daily basis (1.5%), 50 (38.5%) weekly, 5
(3.8%) monthly, 21 (16.2%) quarterly, 32 (24.6%) twice a
year and 9 (8.5%) once a year. In 13 cases there were dif-
ferent combinations or the information was not complete.
Overall, 188 patients (74.6%) took calcium and 194 (77%)
vitamin D.
In univariate analysis, the subgroup of patients who did not
take specific antiosteoporotic remedies were found to be
more ill according to the Charlson Score (p <0.001) and os-
teoporosis was diagnosed more often on the basis of patho-
logical osteodensitometry (DXA) only (vs with additional
FRAX). In addition, patients who did not take antiosteo-
porotic drugs showed a tendency to be older (p = 0.09), liv-
ing in a nursing home (p = 0.07) or had sustained a frac-

Table 1: Characteristics of patients who responded to the survey (n =
193) versus cases where only their general practitioner responded (n
= 62).

Response to survey by

Patient General
practitioner

Total

n = 193 n = 62 n = 255

n (%) or mean ± SD p-
value

Age at the time of fracture
(years)

72.4 ±
11.5

75.3 ± 12.0 73.1 ±
11.6

0.094

Male 43
(22.3%)

11 (17.7%) 54
(21.2%)

Gender

Female 150
(77.7%)

51 (82.3%) 201
(78.8%)

0.447

Living at
home

176
(91.2%)

41 (67.2%) 217
(85.4%)

Living status

Nursing
home

17
(8.8%)

20 (32.8%) 37
(14.6%)

0.000

Age unadjusted Charlson
Score

0.57 ±
1.00

1.35 ± 1.83 0.76 ±
1.30

0.000

Low 163
(84.5%)

57 (91.9%) 220
(86.3%)

Trauma ener-
gy

High 30
(15.5%)

5 (8.1%) 35
(13.7%)

0.137

No 155
(80.3%)

47 (77%) 202
(79.5%)

Osteoporosis
known at the
time of frac-
ture

Yes 38
(19.7%)

14 (23%) 52
(20.5%)

0.582

Osteopenia
+ FRAX

64
(33.2%)

19 (30.6%) 83
(32.5%)

Type of diag-
nosis for indi-
cation of os-
teoporotic
therapy

Osteoporosis
(DXA)

129
(66.8%)

43 (69.4%) 172
(67.5%)

0.713

No 92
(47.7%)

31 (50%) 123
(48.2%)

Receiving
specific os-
teoporotic
therapy

Yes 101
(52.3%)

31 (50%) 132
(51.8%)

0.749

DXA = dual energy x-ray absorptiometry; FRAX = World Health Orga-
nization Fracture Risk Assessment Tool

ture other than of the radius or the femur (p = 0.07; table
2). Patients with an existing osteoporosis diagnosis at the
time of fracture (20.4%, table 1) were found at follow-up to
take their antiosteoporotic medicaments more consistently
compared with patients without a previous diagnosis of os-
teoporosis (p = 0.002, table 2).
Stepwise regression analysis verified that the type of diag-
nosis for osteoporosis, patients’ comorbidities and a pre-
existing osteoporosis diagnosis at the time of fracture were

Table 2: Impact of variables on the utilisation of specific antiosteo-
porotic therapy.

Use of specific osteo-
porotic therapy

No Yes

n = 123 n = 132

n (%) or mean ±
SD

p-val-
ue

Age at the time of fracture (years) 73.7 ±
12.1

72.5 ±
11.22

0.094

below 60 years 22
(48.9%)

23
(51.1%)

60–69 years 29
(50%)

29
(50%)

70–79 years 25
(39.1%)

39
(60.9%)

Age category

over 80 years 45
(55.6%)

36
(44.4%)

0.268

Male 25
(46.3%)

29
(53.7%)

Gender

Female 98
(48.8%)

103
(51.2%)

0.748

Living at home 100
(46.1%)

117
(53.9%)

Living status

Nursing home 23
(62.2%)

14
(37.8%)

0.070

Age unadjusted Charlson score 0.97 ±
1.50

0.57 ±
1.04

<0.001

Low 105
(47.7%)

115
(52.3%)

Trauma energy

High 18
(51.4%)

17
(48.6%)

0.684

Femur 36
(45%)

44
(55%)

Pelvis 5 (50%) 5 (50%)

Lower limbs except
femur

18
(48.6%)

19
(51.4%)

Radius 22
(37.9%)

36
(62.1%)

Upper extremities ex-
cept radius

27
(57.4%)

20
(42.6%)

Others 2
(100%)

0 (0%)

Fracture

Several 13
(61.9%)

8
(38.1%)

0.229

Femur 36
(45%)

44
(55%)

Radius 22
(37.9%)

36
(62.1%)

Fracture cate-
gory

Others 65
(55.6%)

52
(44.4%)

0.070

No 107
(53%)

95
(47%)

Osteoporosis
known at the
time of fracture Yes 15

(28.8%)
37
(71.2%)

0.002

Osteopenia + FRAX 55
(66.3%)

28
(33.7%)

Type of diagno-
sis for indication
of osteoporotic
therapy

Osteoporosis (DXA) 68
(39.5%)

104
(60.5%)

<0.001

DXA = dual energy x-ray absorptiometry; FRAX = World Health Or-
ganization Fracture Risk Assessment Tool
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factors significantly associated with greater patient adher-
ence to their prescribed antiosteoporotic regimen (R2 0.17;
p <0.001; table 3).
The most frequently expressed arguments for why patients
did not take specific antiosteoporotic remedies (n = 123)
were in 43.9% (n = 54) that they were not prescribed any
and in 17.9% that they were not interested in taking the
medication (table 4).

Discussion

This consecutive survey in fracture patients aged 50 years
or older for whom osteoporosis was diagnosed following a
standard diagnostic procedure and appropriate therapy was
actively recommended to the participating GP revealed
three major findings.
First, despite a procedure of active assessment and recom-
mendation efforts, only every second patient with the indi-
cation for anti-osteoporotic therapy had received it at one
year follow-up.
Recent reports and population-based evaluations from the
US [23, 26], Germany [27], Switzerland [18] or the UK
[28], for example, show that only in about 10 to 30%
are diagnostic tests and/or treatment for osteoporosis ade-
quately executed following fragility fractures or the diag-
nosis of osteoporosis. Studies on medication use beyond 6
months after initiation of antiosteoporotic therapy mostly
report adherence rates ranging from 17 to 56% [29]. In
Switzerland, a treatment gap of 58% was found for women
at high risk of fracture [30]. A former evaluation in Swiss
centres dedicated to the treatment of osteoporosis revealed
that only 22% of patients were adequately treated after an
acute fragility fracture [18].
Our finding at 1-year follow up of a 52% adherence rate to
specific therapy in patients who sustained an osteoporotic
fracture appears to be disappointing at first glance. On the
other hand, the literature cited above indicates that this rate
is in the upper range of reported experiences. This is even
more valid given that it was achieved without any dedicat-
ed gerontotraumatological procedures, but simply by en-

Table 4: Reasons given for why patients did not take specific antios-
teoporotic remedies (multiple answers possible, n = 123).

No. yes % yes

Missing prescription 54 43.9%

Not necessary, no interest 22 17.9%

Being too old or too ill 9 7.3%

Medical arguments 8 6.5%

Financial arguments 1 0.8%

Did not tolerate remedies 1 0.8%

No specific reason 38 30.9%

couraging routine trauma surgeons to actively identify at-
risk patients and recommend appropriate therapy based on
an interdisciplinary approach.
A study from the Netherlands comparing a hospital with
a dedicated fracture liaison service with one without re-
ported that patients seen at the fracture liaison service had
a 56% decreased risk of nonvertebral fracture and a 35%
lower mortality than those not seen at the fracture liaison
service during the 2-year follow-up period [31]. For inter-
vention programmes, divergent success rates have been re-
ported in the literature (some of them randomised studies)
with several interventions showing no success at all [32,
33]. A Cochrane systematic review could not identify one
single intervention or bundle of specific combinations that
worked best in this field. The authors underlined that the
most efficacious multifaceted interventions all involved in-
teractions between study subjects and healthcare profes-
sionals: for each of the interventions that led to statistical-
ly significant improvements in adherence, the intervention
subjects had periodic one-on-one follow-up with trained
healthcare professionals [34]. Literature data have shown
that it is unrealistic to expect that a one-dimensional inter-
vention such as education or feedback based on response to
therapy could significantly improve adherence and reliabil-
ity across a diverse population [32]. Nevertheless, patients'
belief in a particular medication appears to contribute to
better adherence and can be improved by firmly associat-
ing treatment with expected benefits such as reduced risk
of fracture and, consequently, an improved quality of life
[35]. Convincing every single patient and their doctor not
only to follow the relevant diagnostic procedure but also
to implement and persist with therapy, if indicated, contin-
ues to be an ongoing and laborious challenge in the field of
treatment for osteoporosis.
Second, few studies have investigated possible factors of
influence to explain why patients with an indication for an-
tiosteoporotic therapy do not receive it [34, 36, 37]. Look-
ing in more detail at cases where indicated therapy was not
implemented in our setting, multivariate analysis disclosed
three main factors.
First, it was found that in cases where the indication for
therapy was based on FRAX and not on DXA alone, an-
tiosteoporotic therapy was implemented less often. Even
though GPs for all of these patients received a written
specific therapy recommendation based on the same stan-
dard diagnostic procedure, including DXA and additional
FRAX scoring in cases of osteopenia, they were more like-
ly to implement the therapy recommendations when osteo-
porosis was diagnosed by DXA only. Originally, the defi-
nition of osteoporosis relied on the WHO-based T-score of
bone mineral density (BMD). According to this definition,
only subjects with a T-score at or below ˗2.5 were consid-

Table 3: Multivariate stepwise logistic regression analysis on the use of specific osteoporotic therapy (n = 255).

General ImprovementVariable B Wald p-value Odds ratio
Exp (B)

95% CI

p-value Nagelkerke R2 Chi2 p-value Nagelkerke R2

Osteoporosis (DXA) 1.247 17.93 0.000 3.481 1.954–6.200 0.000 0.084

Age unadjusted
Charlson Score

˗0.351 9.11 0.003 0.704 0.561–0.884 0.000 0.135 10.49 0.00 0.051

Osteoporosis
known at the time of
fracture

0.988 7.91 0.005 2.686 1.349–5.349 0.000 0.174 8.46 0.00 0.039

Constant ˗3.187 16.19 0.000 0.041

CI = confidence interval; DXA = dual energy x-ray absorptiometry
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ered to have osteoporosis [38]. Today, almost all guidelines
[25, 35] for osteoporosis also include additional risk fac-
tors and scores such as the FRAX to indicate therapy and
are no longer based solely on DXA measurement. In the
Rotterdam epidemiological study, only 44% of women and
21% of men aged 55 and older with a nonvertebral frac-
ture had a T-score lower than ˗2.5 [38]. A population-based
Study of the Osteoporotic Fractures Research Group found
that 54% of women aged >65 years without osteoporosis
but with a subsequent hip fracture had a T-score of ≤˗2.5
at the beginning of follow-up [39]. In this light, restricting
therapy only to those patients with a pathological T-Score
≤˗2.5 in DXA may be interpreted at least as a very conser-
vative approach towards therapy, if not already as a lack
of knowledge on up-to-date treatment of osteoporosis by
the GPs concerned. With the chosen patient-centred sur-
vey approach we can only speculate on the motivation of
participating GPs. In a representative questionnaire survey
in 2005/6, every second German GP admitted not know-
ing the national guidelines and not using them [40]. Recent
studies found that few primary care physicians are versed
in the use of the FRAX calculator, which would provide
guidance regarding a patient’s suitability for pharmacolog-
ical therapy [41]. A recent prospective qualitative study
of fragility fracture patients and the barriers to diagnos-
tic testing and treatment of osteoporosis primarily revealed
unclear or incorrect information given by the healthcare
providers involved [42]. Our finding of a lower prescrip-
tion rate in cases with a more sophisticated “up-to-date”
indication for osteoporosis therapy, despite GPs receiving
an identical specialist recommendation, indicates that this
more dedicated approach may not be valued equally by
participating GPs.
A second group for whom a significantly reduced im-
plementation rate of antiosteoporotic therapy was found
in multivariable analysis was more ill according to their
Charlson scores. This possible impact was considerably
stronger than increasing age, which showed only a trend
in univariate analysis. From the geriatrics literature it is
known that elderly patients, for example, who have had
a hip fracture are especially vulnerable to non-receipt of
postfracture secondary prevention [37]. The aforemen-
tioned study from the Netherlands comparing a hospital
with a dedicated fracture liaison service to one without re-
ported that patients not willing or not able to participate
were significantly older and had more often sustained hip
fractures than patients who agreed to subsequent therapy
[31]. In our cohort study the patients’ fracture region did
not yield a significant association in multivariate analysis
regardless of whether antiosteoporotic treatment was im-
plemented or not. Univariate analysis showed a trend (p =
0.07) towards a higher implementation rate in patients after
a fracture of the radius or the hip versus all other fracture
regions. Multiple comorbidities were described to be as-
sociated with decreased persistence with pharmacological
antiosteoporotic therapy [43, 44]. In particular, dementia or
cognitive impairment [45, 46] were found to be associated
with lower prescriptions for osteoporosis pharmacothera-
py. From daily experience we know that the motivation to
treat for osteoporosis often decreases in situations of clear-
ly reduced quality of life and/or expected limited life ex-
pectancy. Given the high risk of further fractures, includ-
ing subsequent morbidity and mortality, especially in these

subgroups of patients, in our eyes such an attitude has to be
questioned.
Third, on the other hand, the subgroup of patients for
whom the diagnosis of osteoporosis was not new at the
time of fracture showed a significantly increased adher-
ence to treatment for osteoporosis at the 1-year follow-up.
We have insufficient information on how many of these
patients already took antiosteoporotic drugs at the time of
fracture. In accordance with the literature [20], it appears
that the occurrence of a fracture motivated these patients
and their doctors to persevere more effectively with ade-
quate therapy than did a recommendation for therapy in pa-
tients with a new diagnosis of osteoporosis.
As a third major result, this survey reveals some details
about how antiosteoporotic therapy was applied by GPs in
the investigated cases. The standard recommendation for
therapy given by the rheumatology specialist in our pro-
ject always included medication alternatives, both with re-
gard to the substance and the form of intake, and were
tailored to the patients’ individual medical history and pos-
sible contraindications. In this way, both GPs and patients
were given the liberty to choose the specific treatment.
About two thirds of our patients took bisphosphonates and
every fourth received denosumab. A recent US national
health survey of >12 000 nursing home residents whose
osteoporosis prescription data were available showed that
the most commonly used therapy was a bisphosphonate,
in 73.5% of cases, followed by calcitonin in 16.3%; deno-
sumab was distributed only in 1.4% [47]. In a US setting,
rates of persistence and compliance over 12 months were
higher among women started on denosumab compared
with those receiving other osteoporosis therapies [48].
Only a minority of our patients (42%) reported taking their
specific remedies by themselves, most of them on a week-
ly basis. The distribution of medicaments and the observed
dosing regimens appear to be in line with the development
of new substances and the increasing trend in the treatment
of osteoporosis of delivering therapy through injections
by care givers. Retrospective studies indicate that week-
ly dosing regimens are associated with better persistence
than daily regimens [49]. The newer injection treatments
given quarterly, 6-monthly or annually should theoreti-
cally have the potential to improve adherence. Howev-
er, to what extent increased use of these drugs will im-
prove adherence and lead to fewer fractures in clinical
practice is currently not known. Kothawala et al. presented
a meta-analysis of adherence to osteoporosis medication
[50]. This review compared results from both self-reported
and database studies, and concluded that about one third
to half of all patients on osteoporosis medication do not
take their medication as directed. Recent investigations re-
port that following the once yearly intravenous infusion
of zoledronate about one third of patients still did not re-
ceive a second application at the correct time and, in the
case of ibandronate given every 3 months, only little more
than every second patient continued treatment on this drug
after 1 year [14]. A database analysis of over 4000 Ger-
man women with osteoporosis prescribed oral bisphospho-
nates in the period from December 2004 to November
2007 showed that compliance and persistence with oral
bisphosphonates were inadequate. The 1-year persistence
rate was 27.9% and 66.3% of women were compliant. Af-
ter 2 years of therapy, compliant women had fewer frac-
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tures than noncompliant women. In multivariate analysis,
treatment compliance was the only factor that significantly
decreased fracture risk [15].
One of the strengths of this study is its high follow-up rate
of 87% with regard to the outcome parameters under in-
vestigation [51], whereby the relevant information was de-
rived from patients in about three quarters of cases and
the rest from the participating GPs. We primarily under-
took this analysis from the perspective of patients, using
their GPs answers as a substitute. Given the need for repeat
prescriptions, we are of the opinion that the main question
of interest as to who effectively received antiosteoporotic
drugs can be sufficiently answered by this approach. In ad-
dition, cases in which patients answered for themselves as
opposed to those where GPs responded for them differed
only with regard to living status and comorbidities (Charl-
son). It is not surprising that for the majority of more el-
derly and more ill patients the information had to be ob-
tained from their GPs. Given the assumption that elderly
people in nursing homes and/or those who are more ill
will obey their GP’s prescription at least as much as any-
one else, the resulting persistence rates should be reliable
and we analysed these data accordingly. In contrast, the
more detailed information about why patients did not im-
plement the recommended antiosteoporotic treatment was
limited to the subgroup of responding patients. Subsequent
interpretation has to take into account this restriction. We
cannot say who effectively took medicaments correctly:
this study did not look for any detailed data on the phar-
macotherapy compliance of patients. We used a simple
questionnaire, specifically designed for this quality control
study, and so we were not aware at the time of study plan-
ning of the recently published first disease-specific adher-
ence measure developed for osteoporosis, the ADEOS-12
[36].
In summary, the adherence rate after use of a consistent
standard procedure as outlined above produced rates that
were more than twice as good as those previously reported
by Swiss centres. Nevertheless, every second fracture pa-
tient still does not receive adequate therapy following an
osteoporotic fracture, a fact that calls for further improve-
ment. Our investigation primarily revealed lack of pre-
scription of medicaments as the explanation of this deficit.
This survey from the patient’s perspective cannot provide
detailed medical reasons why GPs might have argued
against therapy. Nevertheless, given the high percentage of
patients without therapy we are of the opinion that an im-
portant increase in the number of practising GPs motivated
to comply with recommendations for antiosteoporotic ther-
apy could be achieved. The nonimplementation of therapy
was most prevalent in the group of patients for whom os-
teoporosis was diagnosed with the additional use of FRAX
(and not DXA only) and for more ill (and older) patients.
In the light of these findings it seems GPs have to be better
convinced and informed about new guidelines. In our set-
ting we tried to achieve this by this survey per se and ad-
ditional information attached to every letter detailing rec-
ommendations for antiosteoporotic therapy. A completely
different approach could be that we as a trauma centre
would not only diagnose and recommend specific antios-
teoporotic therapy but would also independently initiate
and subsequently manage therapy over a longer period.
Dedicated fracture liaison services demonstrated success

with such an approach [31]. In addition, efficacious mul-
tifaceted interventions, including modern techniques such
as mobile text messages or remote internet-based treatment
support, may further improve the adherence to osteoporo-
sis pharmacotherapy after osteoporotic fracture, especially
if regular interactions between patients and healthcare pro-
fessionals may be provided [34]. Given our restricted re-
sources at the time we could not pursue the latter strategy
and instead try to further improve the communication with
patients and their GPs on the topic.
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