
ORIGINAL ARTICLE

Osteoporosis prevention among chronic
glucocorticoid users: results from
a public health insurance database

Sophie Trijau,1 Gaëlle de Lamotte,1,2 Vincent Pradel,3 François Natali,4

Véronique Allaria-Lapierre,4 Hervé Coudert,4 Thao Pham,1,2 Vincent Sciortino,4

Pierre Lafforgue1,2

To cite: Trijau S, de
Lamotte G, Pradel V, et al.
Osteoporosis prevention
among chronic glucocorticoid
users: results from a public
health insurance database.
RMD Open 2016;2:e000249.
doi:10.1136/rmdopen-2016-
000249

▸ Prepublication history and
additional material for this
paper is available online. To
view these files please visit
the journal online
(http://dx.doi.org/10.1136/
rmdopen-2016-000249).

▸ Additional material is
published online only. To
view please visit the journal
online (http://dx.doi.org/10.
1136/rmdopen-2016-
000249).

Received 15 January 2016
Revised 9 May 2016
Accepted 12 May 2016

For numbered affiliations see
end of article.

Correspondence to
Professor Pierre Lafforgue;
pierre.lafforgue@ap-hm.fr

ABSTRACT
Introduction: Long-term glucocorticoid therapy is the
leading cause of secondary osteoporosis. The
management of glucocorticoid-induced osteoporosis
(GIOP) seems to be inadequate in many European
countries.
Objective: To evaluate the rate of screening and
treatment of GIOP.
Design: Information was collected from a national public
health-insurance database in our geographic area of
Provence-Alpes-Côte-d’Azur and in Corsica, from
September 2009 through August 2011.
Patients:We identified participants aged 15 years and
over starting glucocorticoid therapy (≥7.5 mg of
prednisone equivalent per day during at least 90 days
consecutive). This cohort was compared with an age-
matched and sex-matched population that did not receive
glucocorticoids.
Main outcome measures: Bone mass, prescription of
bone antiresorptive medication and use of calcium and/or
vitamin D treatment.
Results:We identified 32 812 patients who were
prescribed glucocorticoid therapy, yielding 1% prevalence.
Incidence of glucocorticoid therapy was 2.8/1000
inhabitants/year. Males represented 44%, the mean age
was 58 years. The median prednisone-equivalent dose
was 11 mg/day (IQR 9–18 mg/day). 8% underwent bone
mass measurement. Calcium and/or vitamin D, and
bisphosphonates were prescribed in 18% and 12%,
respectively. Results were lower for the control population:
3% underwent bone mass measurement and 3% received
bisphosphonate therapy. The rates of osteodensitometry
and treatments were higher in women over 55 years of
age than in men and women 55 years of age and younger,
and also when glucocorticoid therapy was initiated by a
rheumatologist versus other physician specialty.
Conclusions: The management of GIOP remains very
inadequate, despite the availability of a statutory health
insurance system. Targeted interventions are needed to
improve the management of GIOP.

INTRODUCTION
Long-term glucocorticoid therapy is the
leading cause of secondary osteoporosis.

Glucocorticoids are widely prescribed, with
about 0.5–1.2% of adults in the general
population being on long-term glucocortic-
oid therapy,1–3 and this prevalence increases
with age. Glucocorticoid prescriptions have
actually increased between 1989 and 2008 in
UK.3 Glucocorticoid-induced osteoporosis
(GIOP) has been associated with substantial
morbidity related to major fracture. The rela-
tive risk of fracture is significantly increased
even at low glucocorticoid dosages.4 5

Glucocorticoids decrease bone formation
and increase bone resorption, which,
3 months after the beginning of treatment,
leads to bone fragility.6 The main causes for
being on glucocorticoid therapy are inflam-
matory rheumatic diseases, lung disorders
and inflammatory bowel diseases.3 The
underlying inflammation for which glucocor-
ticoids are used also influenced bone fragil-
ity—bone loss is related to inflammation.7

Management of GIOP is not optimal
worldwide.8 Many countries have issued
national recommendations for minimising
the risk of GIOP via both primary prevention
at treatment initiation and secondary
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prevention in patients with pre-existing osteoporosis. An
example is the set of guidelines developed by the
American College of Rheumatology in 2001 and
updated in 2010.9 10 Specifically in France, prevention
of GIOP must be considered as soon as possible in men
and women for whom corticosteroid therapy equivalent
to ≥7.5 mg prednisone daily for ≥3 months is scheduled.
In these patients, osteodensitometry (dual-energy X-ray
absorptiometry, DXA) and daily calcium 1500 mg and
vitamin D 800 UI are recommended. Pharmacological
treatment is indicated for those with a history of fragility
fracture or, if absent, in those with T-score <−1.5 SD.11 12

These recommendations changed lately.13

Unfortunately, there is abundant evidence from
various countries that the management of GIOP
remains suboptimal, but data from France are lacking.
We hypothesised that the management of GIOP was

less than ideal in our region of France (Provence-Alpes-
Côte-d’Azur and Corsica). To assess this hypothesis, we
used claims data from the statutory health insurance
system, to evaluate the rate of detection and treatment
of GIOP. DXA is not mandatory and is insufficient to
assess bone fragility in GIOP. In French 2003 recommen-
dations, only menopausal women with fragility fracture
should be prescribed with antiosteoporotic drugs
without DXA. For all other cases (men, women before
menopause, women after menopause without fragility
fracture) DXA measurement is required. So DXA
measurement is tightly associated with the physician
implication in GIOP management.

METHODS
Claims database
We used the claims database of the French statutory
health insurance system, which covers most past and
present salaried workers, and the unemployed, and their
families, that is, about 4.1 million individuals and 83%
of the population, in our geographic area of
Provence-Alpes-Côte-d’Azur and Corsica. The data were
extracted by health insurance physicians in the region.
None of the extracted data contained information on
patient or physician identity.
The following data were collected: coded identifiers of

the patient and prescribing physician, sociodemographic
information on the patient and prescribing physician,
details on the delivery of glucocorticoids and other med-
ications of interest, and whether DXA was performed.
Prescribing physicians’ specialty was available in the data-
bases except for those working in publicly funded hospi-
tals; for our study, their specialties were therefore
recorded as unknown. As the study databases were
de-identified, patient informed consent was not
required.

Study population
Among the individuals in the database, those aged
15 years or over who had at least two prescriptions for

glucocorticoids filled between 1 September 2009 and 31
August 2011, were identified. Then, we selected those
individuals with prescriptions for oral therapy with pred-
nisone, prednisolone, methylprednisolone, betametha-
sone and/or dexamethasone. The next step was
selecting patients with prescriptions of at least a 7.5 mg
prednisone-equivalent per day for at least 90 consecutive
days (prevalent cases of long-term glucocorticoid
therapy). Finally, we identified the incident cases of
long-term glucocorticoid therapy, defined as those preva-
lent cases who did not fill glucocorticoid prescriptions
during the first 6 months of the 24-month study period.
Thus, patients younger than 15 years, taking non-oral
route glucocorticoids, taking a prednisone-equivalent
dosage lower than 7.5 mg/day, with glucocorticoid treat-
ment duration shorter than 90 days, or with glucocortic-
oid prescription filled during the first 6 months of the
study period, were not included. Each incident case was
matched on age and sex to a control, defined as an indi-
vidual in the database who had no filled oral gluco-
corticoid prescriptions during the study period.

Study variables
In the cases, we collected the following data: age, sex,
daily glucocorticoid dosage, glucocorticoid treatment
duration, specialty of the first physician to prescribe
glucocorticoid therapy and reason for glucocorticoid
therapy (defined as the chronic disease status granted by
the health insurance system in response to a request
from the primary care physician).
We used administrative data to compare rates of bone

mass measurement evaluated by DXA, and osteoporosis
treatment in cases and controls between 1 September
2009 and 31 August 2011. For this study, osteoporosis treat-
ments were defined as calcium associated with vitamin D
supplements (which could be separately given as oral solu-
tion or fixed combination with alendronate, for instance)
and as any of the following osteoporosis medications:
bisphosphonates, raloxifene, teriparatide and strontium
ranelate. Our list of osteoporosis medications did not
include calcitonin and oestrogens, as they are not
approved for the treatment of osteoporosis in France.

Statistics
Qualitative variables were described using number (%)
and quantitative variables using mean±SD when distribu-
tion was normal and median (IQR) otherwise.
Kaplan-Meier curves were plotted to estimate gluco-
corticoid treatment duration.
To identify variables independently associated with

DXA and osteoporosis treatment, we built a multivariate
logistic regression model and computed the adjusted
ORs (aORs). The variables we used were sex, age, spe-
cialty of glucocorticoid prescriber, mean dosage, under-
lying diagnosis and DXA prescription. Treatments were
analysed as three categories: calcium associated with
vitamin D; bisphosphonates (the other osteoporosis
medications being in very small amounts); and any

2 Trijau S, et al. RMD Open 2016;2:e000249. doi:10.1136/rmdopen-2016-000249

RMD Open



treatment, that is, calcium, vitamin D and/or any osteo-
porosis treatment drug. We performed χ2 tests and
Fisher tests on categorical variables. Statistical tests (χ2

tests and Fisher tests) on categorical variables were per-
formed. To evaluate whether dosage of prednisone of
prednisone influenced the rate of bisphosphonates pre-
scription, we split the prednisone dosage in five classes
(7.5–10; 10–15; 15–20, 20–30 and more than 30 mg) and
conducted a χ2 test for trend.

RESULTS
Study population
Of the 3.3 million individuals aged at least 15 years in
the database, 518 853 had at least two glucocorticoid
prescriptions filled during the study period, including
32 812 with filled prescriptions in a dosage of at least
7.5 mg/day and for at least 90 consecutive days, yielding
a prevalence of 1% of longstanding glucocorticoid
therapy (figure 1). Of these 32 812 patients, 14 205
(43%) met our definition of incident cases, yielding an
incidence of 0.4% for 18 months in the overall popula-
tion aged at least 15 years, corresponding to an inci-
dence of long-term glucocorticoid therapy of 2.8/1000
inhabitants/year (assuming that incidence rate is con-
stant during the study).
Of the 14 205 cases, 6311 (44%) were males and 7894

(55%) females, including 4377 (31%) females older
than 55 years. Mean age was 58±19 years overall, 58
±18 years were males and 57±20 years were females.
Median glucocorticoid dosage was 11 mg/day (IQR

9–18 mg/day) of prednisone equivalent and varied very
little with age and sex. Median glucocorticoid treatment
duration was 206 days (95% CI 202 to210 days).

Prescriptions of absorptiometry and treatments
DXA was performed during the study period in 1175
(8%) cases and 251 (3%) controls (p<10−6).
Osteoporosis treatments (vitamin D and/or calcium
and/or osteoporosis medications (bisphosphonates,
raloxifene, teriparatide, strontium ranelate)) were pre-
scribed in combination with glucocorticoid therapy in
36% of cases and 11% of controls (p<10−6). Prescribed
supplements were distributed as follows: calcium, 20% of
cases and 5% of controls (p<10−6); vitamin D, 32% and
11% (p<10−6); and both, 18% and 4% (p<10−6).
Bisphosphonate therapy was prescribed in 12% of cases
and 3% of controls (p<10−6). Other osteoporosis medi-
cations rate was very low: 1.7% of cases used ranelate,
0.2% teriparatide and 0.5% raloxifene. Table 1 reports
details on DXA, supplements and osteoporosis medica-
tions prescription.

Prescribers and reasons for prescription of glucocorticoid
therapy
The first glucocorticoid prescription filled by the cases
was prescribed by primary care physicians in 55% of
cases, rheumatologists in 5%, pulmonologists in 2%, gas-
troenterologists in 2% and internists in 1% of cases.
Prescriber’s specialty was unknown in 23% of cases, sug-
gesting that glucocorticoid therapy was initiated at a

Figure 1 Flow chart of study patient selection. PACA, Provence Alpes Côtes d’azur.
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public hospital (on an inpatient or outpatient basis).
The main underlying health conditions associated with
glucocorticoid prescriptions were rheumatoid arthritis
(20%); autoimmune disease defined as systemic lupus
erythematosus, polyarteritis nodosa or Sjögren’s syn-
drome (13%); chronic respiratory failure (13%); asthma
(10%); and chronic inflammatory bowel disease
(Crohn’s disease or ulcerative colitis, 8%).

Factors associated with prescription of absorptiometry and
osteoporosis treatment
By multivariate analysis, variables showing independent
positive associations with DXA were female gender (aOR
5.1) (p<10−6), age older than 55 years (aOR 3.9)
(p<10−6) and glucocorticoid therapy initiated by a
rheumatologist (aOR 3.9) (p<10−6). These results are
detailed in table 2. The highest DXA prescription rate,
found in women older than 55 years treated by rheuma-
tologists, only reached 39% (table 3).
Similarly, prescription of osteoporosis treatment

showed independent positive associations with female

gender, age older than 55 years, initiation of glucocortic-
oid therapy by a rheumatologist, autoimmune disease as
the underlying diagnosis and prescription of DXA
(tables 1 and 2 and see online supplementary table S4).
There was a significant dose effect in prescription of
bisphosphonates by dosage of prednisone. The results
showed a significant linear increase of probability of
treatment by bisphosphonate with the increase of pred-
nisone dosage (respectively 7%, 12%, 16%, 19% and
21% for the corresponding classes of prednisone dosage
7.5–10; 10–15; 15–20, 20–30 and more than 30 mg). At
least one osteoporosis treatment (osteoporosis medica-
tion and/or calcium and vitamin D) was prescribed to
58% of women over 55 years of age and 26% of men.
Rates of calcium associated with vitamin D supplement
prescription ranged from 15% among primary care phy-
sicians to 37% among gastroenterologists, rates of
bisphosphonate prescription from 10% among primary
care physicians to 28% among rheumatologists and rates
of prescription of any osteoporosis treatment from 31%
among primary care physicians to 65% among

Table 1 Prescriptions of dual-energy X-ray absorptiometry (DXA), supplements and osteoporosis medications, in cases with

incident glucocorticoid therapy and in controls

Overall population All males All females Females >55 years

Cases Controls Cases Controls Cases Controls Cases Controls

DXA 1175 (8.3)* 421 (3) 184 (3)* 19 (0.3) 991 (12.5)* 402 (5.1) 820 (18.7)* 353 (8.1)

Calcium +vitamin D 2542 (17.9)* 559 (3.9) 780 (12.4)* 49 (0.8) 1762 (22.3)* 510 (6.5) 1336 (30.5)* 470 (10.7)

Bisphosphonates 1729 (12.2)* 355 (2.5) 506 (8.0)* 23 (0.4) 1223 (15.5)* 332 (4.2) 1054 (24.1)* 325 (7.4)

Any treatment 5137 (36.2)* 1646 (11.6) 1660 (26.3)* 258 (4.1) 3477 (44)* 1388 (17.6) 2554 (58.4)* 1195 (27.3)

The data are n (%). *p<10−6.

Table 2 Factors associated with prescription of DXA, calcium and vitamin D supplements, and osteoporosis medications

DXA performed Any treatment delivered

Adjusted OR (CI) Adjusted OR (CI)

Female (vs male) 5.1 (4.3 to 6.0)* 2.3 (2.1 to 2.5)*

Age >55 years (vs age ≤55 years) 3.9 (3.3 to 4.6)* 2.7 (2.5 to 2.9)*

Specialty of initial GC prescriber (vs PCP) * *

Rheumatologist 3.0 (2.4 to 3.7)* 2.5 (2.1 to 3.0)*

Pulmonologist 1.0 (0.6 to 1.5)NS 0.9 (0.7 to 1.2)NS

Gastroenterologist 1.3 (0.7 to 2.5)NS 1.7 (1.2 to 2.3)δ

Internist 1.4 (0.7 to 2.5)NS 2.2 (1.5 to 3.3)δ

Other 1.2 (0.9 to 1.4)NS 1.0 (0.9 to 1.1)NS

Not recorded† 1.2 (1.1 to 1.5)δ 1.5 (1.3 to 1.6)*

Mean GC dosage >15 mg/day (vs ≤15 mg/day) 1.1 (0.9 to 1.2)* 1.8 (1.7 to 2.0)*

RA (vs other diagnoses) 2.0 (1.5 to 2.5)* 2.6 (2.2 to 3.2)*

Chronic respiratory failure (vs other diagnoses) 0.5 (0.3 to 0.9)δ 1.3 (1.0 to 1.6)NS

Autoimmune disease‡ (vs other diagnoses) 2.4 (1.9 to 3.1)* 4.7 (3.6 to 6.1)*

Asthma (vs other diagnoses) 1.0 (0.6 to 1.7)NS 1.1 (0.8 to 1.5)NS

IBD (vs other diagnoses) 1.2 (0.7 to 2.0)NS 2.2 (1.7 to 2.8)*

DXA performed (vs not performed) 4.6 (4.0 to 5.4)*

*p<10−6, δp<0.05.
†Specialty of hospital-based physicians was not recorded in the database.
‡Defined in this study as systemic lupus erythematosus, Sjögren’s syndrome and polyarteritis nodosa.
DXA, dual-energy X-ray absorptiometry; GC, glucocorticoid; IBD, inflammatory bowel disease; NS, non-significant; PCP, primary care
physician; RA, rheumatoid arthritis.
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rheumatologists. At least one osteoporosis treatment was
prescribed in 80% of cases with autoimmune diseases,
36% of cases with asthma and 36% of cases overall. The
rate of calcium associated with vitamin D supplement
prescription ranged from 16% in cases with asthma to
58% in those with autoimmune disease, and the rate of
bisphosphonate prescription ranged from 5% in patients
with chronic inflammatory bowel disease to 41% in
those with autoimmune disease.
In the group with DXA prescription, the proportions

of patients with prescriptions for calcium associated with
vitamin D supplements, bisphosphonates and any treat-
ment were 47%, 35% and 79%, respectively; correspond-
ing proportions in the group without DXA prescription
were 15%, 10% and 32%. The rate of prescription of
any osteoporosis treatment was highest (81%) among
women older than 55 years with DXA prescription and
lowest (20%) in men whose glucocorticoid treatment
had been initiated by a primary care physician.

DISCUSSION
Our study population can be considered as a representa-
tive sample of the French population and our data
confirm our hypothesis that the management of GIOP is
suboptimal, despite the existence of published recommen-
dations. The 1% prevalence of long-term glucocorticoid
therapy was consistent with previous studies showing preva-
lence of 0.5–0.9% overall, and of up to 2.5% in the
70–79 year age group.1–3 Although DXA and osteoporosis
treatment prescription rates were substantially higher
among the cases than among the controls, they were mark-
edly inadequate. Despite a mean prednisone-equivalent

dosage of 11 mg/day, only 8% of cases underwent DXA
and only 25% were prescribed calcium associated with
vitamin D supplements, 19% a bisphosphonate and 45%
any treatment. In women older than 55 years—the group
at highest risk—only 19% underwent DXA and only 58%
were prescribed an osteoporosis treatment. Corresponding
rates in men were 3% and 26%.
Our findings are consistent overall with those

obtained previously in various countries.1 2 14–26 The
DXA prescription rates in our population are in line
with several published studies reporting rates of about
6% in men and women younger than 50 years of age
and of up to 16%–19% in women older than 50 years of
age.15 22 23 The low DXA prescription rate is of concern,
since DXA showed the strongest association with treat-
ment prescription, with an aOR of 4.6. The role of DXA
as a trigger for treatment to prevent or control osteopor-
osis has been well established.22 In France, DXA is
widely available, as it can be performed by rheumatolo-
gists and radiologists. DXA costs €40 and is almost fully
reimbursed, so it cannot explain the low rate of indivi-
duals with a DXA measurement.
In previously published studies that also confined the

analysis to incident cases of glucocorticoid therapy, the
rates of calcium associated with vitamin D supplementa-
tion were not recorded.26–28 Other studies analysed all
glucocorticoid-treated patients and found calcium asso-
ciated with vitamin D supplementation rates ranging
from 30% to 51%. These higher rates compared with
our results may be ascribable to methodological differ-
ences.14 16 22 25 A study of incident cases showed lower
bisphosphonate prescription rates than in our popula-
tion, of 8% overall and 16% in women over 55 years,

Table 3 Use of dual-energy X-ray absorptiometry according to initial glucocorticoid prescriber and underlying diagnosis

Overall population

n=14 205

Women <55 years

and Men

n=9 828

Women >55 years

n=4377

n (%) n (%) n (%)

Prescriber’s specialty

Primary-care physician 545 (6.9) 154 (2.8) 391 (16.4)*

Rheumatologist 182 (24.9) 44 (11.8) 138 (38.8)*

Pulmonologist 20 (5.9) 6 (2.4) 14 (14.7)δ

Gastroenterologist 14 (6.3) 10 (5.1) 4 (14.3)NS

Internist 13 (11.5) 5 (7.4) 8 (17.8)NS

Other 167 (10.1) 34 (2.9) 86 (18.8)*

Not recorded† 281 (8.5) 102 (4.5) 179 (17.8)*

Diagnosis‡

Rheumatoid arthritis 120 (21.8) 31 (11.3) 89 (32.2)*

Autoimmune disease§ 99 (25.3) 18 (10.7) 81 (36.2)*

Chronic respiratory failure 21 (4.9) 5 (1.8) 16 (10.7)δ

Asthma 20 (8.9) 4 (3.1) 16 (16.3)δ

Inflammatory bowel disease 24 (6.5) 17 (5.3) 7 (13.5)NS

Comparison between Women <55 years and men versus Women >55 years.
NSNon significant, *p<10−6, δp<0.05
†Specialty of hospital-based physicians was not recorded in the database.
‡Other diagnoses than RA, autoimmune diseases, Chronic respiratory failure, asthma and IBD were miscellaneous conditions with small
numbers or unknown.
§Defined in this study as systemic lupus erythematosus, Sjögren’s syndrome, and polyarteritis nodosa.
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compared with 12% and 24% in our study, respectively.
Another study of all patients given glucocorticoid
therapy also found a slightly lower rate, of 7%.20 23 The
rates of prescription of any treatment in our study are
difficult to compare to previously published data, since
we excluded oestrogen therapy from our list of osteopor-
osis medications. In studies that included oestrogen
replacement therapy, rates of prescription of any treat-
ment ranged from 21% to 58%, compared with 36% in
our population.14 17 20 23 24

A small improvement in GIOP management rates
between 1998 and 2008 has been reported.15

Nevertheless, even in recent studies, rates remained
markedly inadequate.14 15

In our study, treatment prescription rates were asso-
ciated with the specialty of the physician who initiated
glucocorticoid therapy and with the underlying diagno-
sis. Treatment prescription rates were highest when the
initial prescriber was a rheumatologist, with 25% of
patients receiving DXA and 65% treatment prescrip-
tions; and when the underlying diagnosis was an auto-
immune disease (systemic lupus erythematosus,
Sjögren’s syndrome, or polyarteritis nodosa). When spe-
cified, better management of GIOP by rheumatologists
was consistently found.15 21 23

One of the strengths of our study lies in the collection
of data from an entire population as opposed to a
sample. In France, 75% of individuals are covered by a
single statutory health insurance system. In addition, in
patients who have chronic diseases, this health insurance
system reimburses the full cost of both, DXA and treat-
ments (including the supplements and medications of
interest in our study). Thus, there are no financial obsta-
cles to adequate management, and all filled prescrip-
tions are recorded in the health insurance database.
Out-of-pocket purchases of treatments (including
calcium and vitamin D supplements) are extremely
uncommon. Another strong point of our study is that
only incident cases of glucocorticoid therapy were
included in the analysis. The bone loss induced by glu-
cocorticoids occurs early and at a fast pace, being signifi-
cant within 6 months. Consequently, an evaluation of
bone risk and the implementation of prophylactic mea-
sures should take place at, or shortly after, the first pre-
scription of glucocorticoid therapy.
Our study also exhibits some weaknesses. First, the data-

base had no information on the specialties of physicians
working in publicly funded hospitals, who comprised
22% of initial glucocorticoid prescribers. This point
explains the small proportion of internists in our study, as
most internists work full-time in hospitals. Initial gluco-
corticoid therapy prescription by a hospital-based phys-
ician was associated with slightly higher prescription rates
of supplements and osteoporosis medications, compared
with initial prescription by a community-based physician.
Second, the data were anonymised and we had no infor-
mation allowing us to determine which individuals met
criteria for the prescription of antiresorptive therapy.

Indeed, we had no information on osteoporosis risk
factors such as body mass index, family or personal
history of fracture, nor on fall risk factors such as
comorbidity and living conditions. However, the rate of
calcium-associated vitamin D prescription should have
been close to 100% but was only 18%, despite a mean
patient age of 58 years and a mean daily
prednisone-equivalent dosage of 11 mg.
Targeted interventions are required in order to

improve GIOP. A simple mailing intervention pro-
gramme that screened at-risk patients and reached out
to these patients and their physicians was associated with
a modest increase in the proportion of at-risk patients
receiving preventive drug therapy for osteoporosis.29

Online educational video did not improve the prescrip-
tion of preventive drug therapy for osteoporosis.30 31

Pharmacists could be involved to inform patients and
physicians. However, active identification of patients eli-
gible for GIOP by pharmacists did not significantly
increase the prescribing of bisphosphonates in a rando-
mised trial.32 New tools should be developed to improve
physician and patient concerns about GIOP. It would be
of interest to develop medications that associate corticos-
teroids with antiosteoporotic drugs. New French GIOP
guidelines have recently been published,13 we hope this
will improve GIOP management.

CONCLUSION
The results of our study conducted in 2009–2011 in a
population of a large region of France are consistent
with those of all other published international studies:
the management of GIOP remains very inadequate,
despite the availability of a statutory health insurance
system. Inadequacies are particularly marked among
primary care physicians, who comprise the largest pro-
portion of initial glucocorticoid prescribers and play a
crucial role in patient follow-up. In addition, we have no
information on adherence to delivered treatments. Our
data indicate a pressing need for targeted interventions
designed to improve the management of GIOP.
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