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Summary
Introduction: Treatment of osteoporosis is focussed on the prevention fragility fractures, fractures of the
hip being those which produce the highest rates of morbidity and mortality. The existence of a previous
fracture is an important predictor of a new fracture.
Objective: we intend to analyse how treatment for osteoporosis varies before and after a hip fracture.
Material and methods: Using the 4,126,030 clinical records in the database for pharmaco-epidemiological
research in primary care (Base de Datos para la Investigación Farmacoepidemiológica en Atención Primaria
[BIFAP] ) 2011 for the whole of Spain, information was obtained regarding patients who had a first hip fracture recorded between 2005-2011, having been monitored for at least a year before and after. We analyse the
previous and subsequent treatment for osteoporosis (including calcium and vitamin D supplements).
Results: 2,763 patients over 60 years of age (average 81 years) had suffered a hip fracture, of whom 81.6%
were women. Before the fracture 26.5% (95% confidence interval [CI]: 24.8-28.1%) had received some
antiosteoporotic treatment, of which 12% (95% CI: 11.0-13.5%), were bisphosphonates. 38.6% (95%CI:
36.8-40.4%) received treatment after the fracture, 20.4% (95%: 18.9-22%) treated with bisphosphonates.
The factors associated with the initiation of treatment after the fracture were being a woman, being younger and having a previous diagnosis of osteoporosis.
Conclusions: Most of the patients studied were not receiving preventative treatment before their hip fracture. After the fracture the prescription of treatment increased a little. The drugs most commonly added
were calcium, vitamin D and bisphosphonates.
Key words: osteoporosis, hip fracture, secondary prevention.
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Introduction
Osteoporosis is a bone disorder characterised by a
deficit in both bone mineral density (quantity) and
bone architecture (quality), which results in lower
bone strength, greater fragility and a higher risk of
fracture after minor trauma (fragility or osteoporotic fracture)1. According to the densitometric criteria proposed in 1994 by the World Health
Organisation (WHO)2, in Spain, the prevalence of
osteoporosis is around 26% of women aged 50
years or over, increasing with age3.
Among the osteoporotic fractures, vertebral
fractures are those with the highest incidence,
along with those of the radius, generating significant morbidity, although little mortality. But it is
fractures of the hip, which appear later on, which
present the greatest mortality4, in addition to generating greater dependency and higher health costs.
In a third of cases the patient had already had an
earlier fragility fracture, with 21% of these even in
the other hip5. A previous fragility fracture is,
along with age, the most significant risk factor for
suffering a new osteoporotic fracture. The appearance of a hip fracture due to a low impact trauma in older age permits the establishment with a
high degree of suspicion of the diagnosis of established osteoporosis, making its confirmation
through the use of other diagnostic measures,
such as densitometry, unnecessary6.
Currently, various drugs are used for the prevention of osteoporotic fractures such as the bisphosphonates (alendronate, risedronate, etidronate, ibandronate and zoledronate) strontium ranelate (which has recently seen its authorisation for
use limited) estrogen receptor modulators (raloxifene and bazedoxifene), denosumab, teriparatide
and parathyroid hormone. In the past, hormone
replacement therapy or calcitonin were also used,
but are now in disuse due to the existence of safer
and more efficacious alternatives. The use of calcium7 and vitamin D supplements8 was also
recommended, associated or not with the aforementioned drugs, to which have been attributed
improvements in bone mineral density, whose
efficacy in the prevention of fractures is currently
compromised when used without being associated with other drugs9.
The main aim of this study was to analyse, in
a primary care setting, the prevalence of the use
of pharmacological drugs for the treatment or prevention of osteoporosis before and after a first hip
fracture of osteoporotic aetiology. The secondary
aim was to analyse the possible factors associated
with the decision to initiate treatment with bisphosphonates after a fracture in patients who
were not taking them previously.

Material and methods
The study was carried out using the BIFAP database (Database for pharmaco-epidemiological research in primary care [Base de Datos para la
Investigación Farmacoepidemiológica en Atención
Primaria]) 2011, which includes anonymised information from the clinical records of 4,126,030

patients (with an average monitoring period of 4.8
years per patient), recorded by 2,239 family doctors and primary care paediatricians across the
whole of Spain10.
The computerised clinical history for each
patient is composed of episodes, each of which
has an associated diagnosis, coded according to
the International Classification for Primary Care
(ICPC)11. Each prescription issued for the patient is
associated with a specific ICPC episode.
A study of transverse design was carried out of
the use of medications for osteoporosis before and
after a first episode of fracture. Those patients
over 60 years of age with a first record of hip fracture coded as ICPC L75 in the period between 1st
January 2005 and 1st January 20011, and with a
record covering at least a year before and after the
date of the fracture, were included. Those patients
with a history of cancer and of Paget’s disease
were excluded.
For each patient selected, the sex, the age at the
time of fracture, the date of the hip fracture and the
presence of earlier diagnoses coded using ICPC
corresponding to possible absolute or relative contraindications for the use of bisphosphonates, were
noted from the medical record (Annex 1), as well
as the presence of previous episodes of diabetes
mellitus type 1, rheumatoid arthritis, hyperthyroidism, masculine hypogonadism, malabsorption,
malnutrition, early menopause and osteoporosis
(Annex 2).
The previous use of corticoids was also analysed, with, for the purposes of this study, a previous user being a patient who had had at least 3
prescriptions, and with an estimated 90 days or
more of usage (based on the dosage) of prednisolone ≥ 5 mg/day (or equivalent) at any time before the date of the hip fracture.
Lastly, the use before or after the hip fracture
of bisphosphonates (etidronate, alendronate, ibandronate, risedronate), vitamin D, calcium, calcitonin, estrogens, parathyroid hormones, teriparatide,
raloxifene, bazedoxifene strontium ranelate and
denosumab, were considered (Annex 3).
For each of the aforementioned drugs the
patient was considered to be under primary prevention if they had received, at any time before
the fracture, at least two prescriptions for one of
the drugs listed, or in the case of having received
a single prescription, if this was issued within 180
days before the fracture. The patient was considered to be under subsequent prevention for hip
fracture if they had had at least one prescription of
one of the drugs for osteoporosis described within
a year after the date of the fracture.
In order to analyse which factors were associated with the initiation of treatment with bisphosphonates after a hip fracture in those who had not
received earlier treatment, a logistical regression
model was constructed, using as independent
variables the year of the fracture, the age of the
patient, the sex, the presence of diabetes, rheumatoid arthritis, record of osteoporosis or any contraindication for the use of bisphosphonates, as
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well as previous exposure to corticoids. A backward selection strategy was used based on the
likelihood ratio model for the selection of variables finally included in the model. For the descriptive analysis the proportion of patients who were
receiving each of the treatments studied before,
and in the year following, the fracture was calculated, as well as the average age and duration of
the monitoring before and after the fracture, with
corresponding confidence intervals of 95% (95%
CI). For hypothesis testing regarding the differences in the proportion of use of each of the drugs
before and after the fracture, the McNemar test for
paired data was used.

Results
2,763 patients over 60 years of age (average of 81
years) were identified who had presented a first
hip fracture in the period of the study, 2,225 of
whom were women (81.6%). The average duration of the period of registration prior to the fracture was 5.8 years. The rest of the demographic
and comorbidity data are described in Table 1.
A total of 731 patients (26.5%; 95% CI: 24.828.1%) had received one of the drugs analysed
before the fracture (Table 2). Of these, 338
patients (12.2%; 95% CI: 11.0-13.5%) had received
some treatment with bisphosphonates.
In the year following the hip fracture, 1,066
patients (38.6%; 95% CI: 36.8-40.4%) had received
some antiosteoporotic treatment (Table 2), of
whom 564 (20.4%; 95% CI: 18.9-22.0%) had received a bisphosphonate (Figure 1). The increase in
the use of drugs against osteoporosis (p<0.0001),
as well as the increase in the use of a bisphosphonate (p<0.0001) were statistically significant according to the McNemar test.
The most commonly prescribed drugs, both
before and after the fracture, were calcium (23.2%
and 32.4% respectively) and vitamin D (19.6% and
31.0% respectively ). Among the bisphosphonates
the most common were alendronate (6.6% and
10.4%) and risedronate (5.4% and 8.1%). On the
other hand, it was notable that of the 508 men in
the study, 11 (2.2%) were receiving alendronate
before the fracture, and 29 (5.2%) took them
within the year following the fracture.
Of the 338 patients who took bisphosphonates
at any time before the fracture, 104 (30.8%) did not
take them in the year after it. On the other hand, of
the 2,425 patients who had not taken it before, 330
(13.6%) started treatment with bisphosphonates
afresh in the year following the fracture. A total of
369 patients (13.4%; 95% CI: 12.1-14.6%) presented
some absolute and relative contraindications for the
use of bisphosphonates, including any diagnosis of
gastritis or dyspepsia (complete criteria in Annex 1).
Of the 642 patients who were taking calcium supplements at some point before the fracture, 31%
(200 patients) did not receive them in the year after
the fracture; while of 2,121 patients who were not
taking them, 462 (21.8%) started to receive them
after it. We obtained almost identical percentages
with vitamin D supplements.

The logistic regression model (Table 3) regarding patients who were not taking treatment before
the fracture (n=2,425) showed that the factors associated with a higher probability of initiating a treatment with bisphosphonates after fracture (n=330)
were: being a woman (OR=2.44; p<0.0001), having
a previous diagnosis of osteoporosis recorded
(OR=1.61; p=0.009), being younger (OR per year
of age=0.96; p<0.0001) and having some absolute
or relative contraindication for the use of bisphosphonates (OR=1.41; p=0.033). No association was
observed between the start of treatment with bisphosphonates after fracture and the fact of having
diabetes, previous exposure to corticoids, history
of rheumatoid arthritis or the year in which the
fracture occurred. No significant interactions were
observed between the independent variables
analysed.

Discussion
The natural course of osteoporosis has a prolonged asymptomatic phase. In this period of primary
prevention it is necessary to influence modifiable
risk factors12, although the use of drugs is controversial and the benefits, if any, are of low magnitude13. On the other hand, there is a consensus in
not recommending population screening of bone
mineral density with densitometry, and that this
test is reserved for high risk cases and in order to
take key therapeutic decisions14.
After the first fragility fracture the risk of suffering future fractures increases considerably15,16. So,
after a first vertebral fracture, the risk of a new vertebral fracture increases 4.4 times, and of a hip
fracture by 2.3 times17. The usefulness of drugs for
prevention subsequent to the fracture (which is
usually called secondary prevention, but which
would strictly be tertiary prevention),18 has better
tests available for its use in primary prevention6,13.
Various studies have analysed the prescription
of drugs for osteoporosis after a hip fracture,
Some evaluate the treatment prescribed on discharge from hospital after a hip fracture, with
levels of treatment which vary between 6%19 and
19%20. Other works address treatment after any
osteoporotic fracture over the course of a year,
obtaining levels from 15% for treatment after the
event21, in other cases up to 24% after any fracture, with levels of 44% after vertebral fracture and
21% after a hip fracture22. In our case we obtained
rates somewhat higher than the 38% for osteoporotic treatment, even though our data include treatment initiated up to a year after the fracture,
and excluded patients with early mortality (with
less than a year of records available after the fracture), which probably limits its comparability with
other studies. The majority of the patients (73.5%)
in our sample had not received drug treatment for
osteoporosis before their hip fracture. After the
first fracture, the doctors initiated some treatment
afresh in a minority of patients, both with bisphosphonates (13.6%) and calcium-vitamin D
(21.8%). By comparing the prevalence of its use
before and after the fracture an increase was con-
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Table 1. Description of the population. Clinical characteristics, exposure to corticoids and contraindications for
the use of bisphosphonates, before a hip fracture
n
Total

2,763
Average

SD (min-max)

Age (years)

81.6

7.76 (60-105)

Preregistration period (days)

2,130

999 (366-10,909)

n

Percentages

2,255

81.6%

Diabetes mellitus type 2

454

16.4%

Hyperthyroidism

30

1.1%

Rheumatoid arthritis

32

1.2%

Hypogonadism

0

0.0%

Malabsorption

0

0.0%

Malnutrition

4

0.1%

Early menopause

5

0.2%

Osteoporosis

428

15.5%

Prior exposure to corticosteroids

144

5.2%

Contraindications for bisphosphonates

369

13.36%

Women

firmed in the proportion of patients who received
some drug treatment (from 26.5% to 38.6%),
which was, furthermore, statistically significant
(p<0.0001 for the McNemar test). In a north
American study23, the probability of receiving treatment after a hip fracture diminished from 40.2%
in 2002 to 20.5% in 2011. Whether this increment
is slight or not, is a matter of controversy,
although the guides6,15,17,24 include people with
fractures as the target population, who obtain the
greatest benefit from pharmacological treatment
in normal clinical practice.
The highest consumption of antiresorptive
drugs in our setting is found in women at relatively early ages (66 years on average)25 in whom
osteoporotic fracture is less frequent in comparison with the age group of older women, in which
fractures are more common and (in the hip) more
serious. However, a review concluded that alendronate does reduce clinically and statistically significantly vertebral, non-vertebral, hip and wrist
fractures in secondary prevention, without there
being statistically significant results for primary

prevention, except for vertebral fractures13,
although this is a controversial point26.
The logistical regression model allows us to
analyse the factors related to the decision to initiate a treatment with bisphosphonates after a first
hip fracture in patients who were not receiving
them previously. The data suggest that doctors in
primary care use criteria similar to those used for
the initiation of treatment before fracture and in
primary prevention. So, being female, younger
and having an earlier diagnosis of osteoporosis
increases the probability of initiating treatment
after a first hip fracture.
Notable among the drugs which have most
been used in our analysis, both before and after a
fracture, are the bisphosphonates, alendronate
and risedronate, similar to other series27. On the
other hand there are the recommendations in the
guides for efficacy, safety and price10. The data
from the study showed the existence of men in
treatment with alendronate; even though alendronate has shown definite efficacy in improving
bone mass in males28, its indication in the data
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Table 2. Prevalence of pharmacological treatment for osteoporosis before and after a first hip fracture

Before
fracture
(a)
n
Total

After
fracture
(b)
%

2,763

n

%

Suspended
(c)

Begin
(d)

p
(e)

2,763

Bisphosphonates (f)

338

12.2%

564

20.4%

104

330

<0.0001

Alendronate

183

6.6%

288

10.4%

84

189

<0.0001

Etidronate

21

0.8%

3

0.1%

18

0

<0.0001

Ibandronate

26

0.9%

74

2.7%

9

57

<0.0001

Risedronate

149

5.4%

224

8.1%

66

141

<0.0001

Calcium

642

23.2%

904

32.7%

200

462

<0.0001

Vitamin D

542

19.6%

857

31.0%

167

482

<0.0001

Ca + vitamin D

535

19.3%

828

30.0%

173

466

<0.0001

Calcitonin

91

3.3%

42

1.5%

72

23

<0.0001

Teriparatide/PTH

13

0.5%

58

2.1%

6

51

<0.0001

Estrogens

15

0.5%

6

0.2%

13

4

0.0490

Raloxifene/bazedoxifene

41

1.5%

17

0.6%

29

5

<0.0001

Strontium ranelate

21

0.8%

71

2.6%

14

64

<0.0001

Denosumab

0

0.0%

0

0.0%

0

0

<0.0001

731

26.5%

1,066

38.6%

194

529

<0.0001

In treatment (g)

(a): at any time before the first hip fracture; (b): within the 365 days subsequent to the first hip fracture; (c):
treatment stopped after the hip fracture; (d): treatment initiated after the hip fracture; (e): McNemar test for paired data; (f): in treatment with at least one bisphosphonate; (g): in treatment with one of the earlier drugs.

sheet is restricted to postmenopausal osteoporosis29,30. Only 15.5% of those patients with hip fracture had included in their diagnosis “osteoporosis”, although they had received treatment with
antiresorptive drugs, which suggests an additional
problem of under-registration.
Our study has some limitations. It does not distinguish as to whether the treatment before the
fracture was for primary prevention, given that the
patient could have had a previous fragility fracture, as long as it was different from the hip. Neither
does it analyse the dose or duration of the drugs
used, since after the fracture there could have
been patients treated for a short period, as against
others who could have been treated for the whole
period of the study after the hip fracture. The
prescription of drugs subsequent to the fracture
reflects the preoccupation by the professional with
the risk of new fractures, which results in the
initiation of treatment aimed at secondary preven-

tion. However, it does not tell us about its persistence over time.
Another limitation is that, given the nature of
the record from which the data was obtained, it is
not possible to differentiate with certainty between absolute contraindications and precautions for
the use of bisphosphonates. The association between the existence of an earlier contraindication
before the fracture and the start of treatment after
the fracture (OR=1.41) should be interpreted
within this context. A possible hypothesis would
suggest that the professionals, faced with precaution on use, don’t initiate preventative treatment
with bisphosphonates, but that once the fracture
occurs, reconsider the risk-benefit balance in
favour of pharmacological treatment. It is important to note that in our study only those patients
with a survival of at least one year after fracture
were included. This selection criterion adds consistency to our data and facilitates their interpreta-
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Figura 1. Evolución del tratamiento antes y después de la fractura de cadera
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tion, but makes it difficult to compare them with
the results of other studies in which patients with
early mortality after a fracture are included.
Notable among the strengths of the study is the
high number of hip fractures analysed (n=2,763)
and the variety of drugs studied. The fact that the
clinical record was used as a source of data retrospectively, and the inclusion of treatment initiated
up to a year after the date of the fracture, and not
only immediately after it, means that the results
are probably a good refection of real clinical practice in the primary care context. Using episodes of
hip fractures in people over 60 years of age as a
marker for established osteoporosis offers advantages since, given its gravity, it is not usually omitted from their record, and it rarely has a different
origin from bone fragility6. Contrarily, the analysis
of other types of fracture such as of the wrist or
vertebrae are less specific, since they may have
other origins, may pass unnoticed, or be variable
in the register. A piece of data in favour of the
external validity of the study is that the average
age at fracture in our sample, 81 years, coincides
with other Spanish studies with different methodologies, and coincides also in the ratio between
women and men of 4:14,5.
The majority of patients in our study were not
in treatment before suffering their hip fracture.
After it there was a moderate increase in the prescription of drugs for osteoporosis. There are
currently no data on the efficacy of these drugs in
the prevention of hip fracture in patients who
have already suffered a previous hip fracture, and
it would therefore be very interesting to carry out
new studies to determine whether the preventative treatment after a first hip fracture is effective or
not in preventing new fractures.

After fracture
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Annex 3. Drug study
• Corticosteroids:
H02AB01

Betamethasone

H02AB13

Deflazacort

H02AB02

Dexamethasone

H02AB09

Hydrocortisone

H02AB04

Methylprednisolone

H02AB06

Prednisolone

H02AB07

Prednisolone

H02AB08

Triamcinolone

• Vitamin D
A11CC05

Cholecalciferol

• Calcium supplements
A12AA01

Calcium phosphate

A12AA04

Calcium phosphate

A12AA10

Calcium glucoheptonate

A12AA12

Calcium acetate, anhydrous

A12AA20

Calcium (different salts in combination)

A12AA91

Calcium pidolate

A12AA92

Oseina-hydroxyapatite complex

• Calcium + vitamin D partnerships
A12AX91

Calcium phosphate + cholecalciferol

A12AX92

Calcium lactate + cholecalciferol

A12AX93

Calciocarbonato + cholecalciferol

A12AX94

Calcium glucoheptonate + cholecalciferol

A12AX96

Calcium pidolate + cholecalciferol

• Estrogens
G03CA03

Estradiol

G03CA04

Estriol

G03CA57

Conjugated estrogens

• Selective estrogen receptor modulators
G03XC01

Raloxifene

G03XC02

Bazedoxifene

• Calcitonins
H05BA01

Calcitonin (salmon, synthetic)

H05BA03

Calcitonin (human synthetic)

• Bisphosphonates
M05BA01

Etidronic acid

M05BA04

Alendronate acid

M05BA06

Ibandronic acid

M05BA07

Risedronic acid

M05BA91

Alendronate acid + cholecalciferol

• Other endocrine drugs
H05AA02

Teriparatide

H05AA03

Parathyroid hormones

• Other drugs bone diseases
M05BX03

Strontium ranelate

M05BX04

Denosumab
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