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Introduction

As a result of the incidence and the severity of osteoporosis, 
as well as the increase in life expectancy, osteoporosis is a 
major public health concern with about 1.7 million new hip 
fractures in the world per year (1). In France, this number 
reached 67 000 in 2013 (2).

The main complication of osteoporosis is bone fracture, 
particularly severe fractures, after a common low energy fall, 
responsible for a significant increase in disability and mortality 
(3-5). 

The strongest predictor of further fractures is a history of 
prior fracture (6).

Updates of international and national guidelines have 
recently been published and recommend bisphosphonates as 
first line treatment for elderly patients with a high risk of 
fracture(s) (7, 8).

But the recommendations can be misinterpreted and 
bisphosphonates may be underused in this population (9).

Among nursing home residents, 18.0% to 24.2% are affected 
by osteoporosis (10, 11). A previous study demonstrated that 
using bisphosphonates reduced all-cause mortality in this 
population (12), aged 85.7 on average.

No data exists on the use of bisphosphonates in nursing 
home residents with prior proximal femoral fracture, who are at 
high risk of new fractures. 

The main objective of this study was to evaluate the 
frequency of prescription of bisphosphonates after a proximal 
femoral fracture in institutionalized women over 75, in the 
nursing homes of the city of Brest, Brittany, France.

The second objectives were to observe the frequency of 
prescription of vitamin D and to compare the characteristics of 
the residents who received bisphosphonates with those of the 
residents who did not receive bisphosphonates.

Methods

It was a descriptive study conducted in the nursing homes of 
the city of Brest, France, between June and August 2015.

The inclusion criteria were:
-	 Women aged 75 years or over
-	 With a previous proximal femoral fracture after a low energy 

fall within ten years before the beginning of the study

The exclusion criteria were:
-	 Contra-indication for bisphosphonates: renal failure with 

creatinine clearance calculated with Cockcroft formula 
below 30mL/min (oesophageal diseases were not an 
exclusion criteria because of the possibility of parenteral 
administration) 

-	 Proximal femoral fracture having occurred more than 10 
years before the beginning of the study 

-	 Residents who could not walk, and were restricted to bed 
and chair.

Nursing homes residents were included after approval of 
coordinating doctors and general practitioners.

The Ethic Committee of the University Hospital of Brest 
agreed to this study.

Data were collected in medical files: age, date of proximal 
femoral fracture, creatinine clearance, history of other 
fractures, vitamin D supplementation, recurrent falls (two falls 
or more in the last year), diagnosis of a neurodegenerative 
disease, result of the last Mini Mental State Examination 
scoring, polypharmacy (defined as 5 medications or more a 
day), comorbidities, mobility (walking, with or without aid, 
restriction to bed and chair).

The primary endpoint was the existence of a prescription of 
bisphosphonates at the time of the study. 
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The second objectives were to evaluate the frequency of 
vitamin D prescription and to compare the characteristics of the 
residents depending on the prescription of bisphosphonates.

Statistical analysis: average, standard derivation, numbers 
and percentages were calculated by Microsoft Excel. We used 
a khi² test, Fisher exact test and Student test for univariate 
analysis. The analyses were considered significant when 
p<0.05.

This work was supported by no sources of funding.
 

Results 

We contacted coordinating doctors of the 16 nursing homes 
of Brest. Twelve agreed to include their residents. The data 
collection was conducted between June and August 2015.

The results are reported in Table 1.
Out of the 861 women living in the 12 nursing-homes, 225 

had a previous proximal femoral fracture (26.2%). Thirty-
nine were excluded because of renal insufficiency (creatinine 
clearance below 30mL/min with Cockcroft formula), 56 were 
excluded because they were restricted to bed or chair, 14 were 
excluded because the fracture had happened more than 10 years 
before the beginning of the study. 

Thirty-two residents for whom the date of the fracture was 
not indicated in their medical records were included in the 
study. A total of 116 residents were included. The mean age 
was 88.9±4.9 years. The proximal femoral fracture occurred 
on average 4.0±2.5 years before the inclusion. Residents had 
an average of 6.9±3 comorbidities and were prescribed an 
average of 7.9±3.1 medications per day. Ninety-one were 
polymedicated (78.5%). 51 had a neurodegenerative pathology 
(44.0%). Fifty-five residents had a MMSE scoring mentioned 
in their medical records with an average score of 19.6 (±5.2). 

Fifty-six residents had fallen twice or more in the 12 last 
months (48.3%). 

Seventy-seven received vitamin D supplementation (66.4%).
At the time of the study, 12 residents were prescribed a 

bisphosphonate (10.3%), intravenous zoledronic acid for one 
patient, oral risedronate for one patient and oral alendronic acid 
in 10 patients. It was impossible to know precisely when the 
treatment by bisphosphonate was initiated. 

In univariate analysis, there were no significant difference 
between the treated group by bisphosphonates and the untreated 
group considering the different variables of interest (table 1).

Discussion

Our study showed an important underuse of bisphosphonates 
in nursing homes residents with proximal femoral fracture 
(10.3%) despite the last guidelines (7, 8). To our knowledge, 
it was the first French study conducted specifically in nursing 
home residents. A study published in 2014 showed that 
only 8.1% of non-institutionalized elderly patients received 
bisphosphonates immediately after hip or wrist fractures (13). 
Some studies were conducted in nursing homes in the United 
States. A study conducted in New Jersey between 1999 and 
2004 concluded that only 5.5% of nursing home residents with 
severe fractures received an anti-osteoporotic treatment (14). 
Prescription of bisphosphonates concerned 19% of nursing 
home residents with osteoporotic fractures in Arizona and 
North Carolina in 2003 and 2004 (15).

This underuse of bisphosphonate in nursing home residents 
may be explained by difficulties with an oral treatment 
(treatment has to be taken before meal, without lying down 
during 30 minutes afterwards). Theses constraints could 
induced a poor compliance (16). Compliance could be increased 

Table 1
Population Characteristics and Variable of Interest According to Prescription of Bisphosphonates

Collected Data Study population 
(n=116)

Residents not treated by 
BP (n=104, 89.7%)

Residents treated by BP 
(n=12, 10.3%)

P-value

Mean age (years±SD) 88.9 (±4.9) 89.0 (±5.0) 87.8 (±4.0) .35

Mean anteriority of proximal femoral fracture (years±SD) 4.0 (±2.5) 4.0 (±2.6) 3.8 (±2.1) .77

History of other fracture (n, %) 70 (60.3%) 61 (58.7%) 9 (75.0%) .36

Vitamin D supplementation (n, %) 77 (66.4%) 67 (64.4%) 10 (83.3%) .33

Recurrent fall (≥2 last year) (n, %) 56 (48.3%) 53 (51.0%) 3 (25.0%) .09

Neurodegenerative disease(n, %) 51 (44.0 %) 48 (46.2%) 3 (25.0%) .16

MMSE scoring (±SD) 19.6 (±5.2) 19.7 (±5.1) 18.7 (±6.4) .72

Comorbidities (n±SD) 6.9 (±3.0) 7.0 (±3.4) 6.9 (±2.8) .32

Number of medications per day (n±SD) 7.9 (±3.1) 7.8 (±3.2) 9.1 (±2.5) .11

Polypharmacy (≥5 medications a day) (n, %) 91 (78.5%) 80 (76.9%) 11 (91.7%) .31

Mobility (n, %)

Wheelchair 28 (24.1%) 26 (25.0%) 2 (16.7%) .73

Walking 88 (75.9%) 78 (75.0%) 10 (83.3%) .73

BP: bisphosphonates; MMSE: Mini Mental State Evaluation
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by once yearly injection treatment. In our study, only one 
resident was treated by intravenous zoledronic acid.

Other studies analyzed determinants of the prescription 
of bisphosphonate in elderly nursing home residents. Colon-
Emeric and al. found that residents living in nursing home 
far from a big city received most frequently bisphosphonates. 
Patients with esophageal pathology were treated less frequently 
(15). In another study, Parikh and al. showed that female 
sex, age and history of prior fracture were predictive of 
bisphosphonate prescription (14). 

In our study, 66.3% of the included residents received a 
vitamin D supplementation. In 2004, Kamel and al. showed 
than 58% of nursing home residents received vitamin 
D supplementation (17) and in 2007,Colon-Emeric and al. 
published a study in which 63% of nursing homes residents 
with prior severe fracture received vitamin D supplementation 
(15). These results demonstrate the persistence of an underuse 
of vitamin D supplementation in the institutionalized 
population.

Explanations for this overwhelming underuse of 
bisphosphonate in nursing home residents with very high 
risk of fracture could be the lack of knowledge of the 
recommendations, the misinterpretation of the guidelines as 
suggested by Tuck and al. (9) and/or the absence of specific 
recommendations for institutionalized persons. Recently, 
specific recommendations were published in Australia (18) 
and Canada (19) for the treatment of osteoporotic nursing 
home residents, and these recommendations indicated 
to treat residents with prior severe osteoporotic fracture by 
bisphosphonates in first line.

The strength of this study was the inclusion of a majority 
of nursing homes in the city of Brest (12 nursing homes out 
of 16 participated in the study), the selected sample could be 
representative of the target population.

But we could hypothesize an inclusion bias, by including 
only residents living in nursing homes where coordinating 
doctors had agreed to participate in this study. Furthermore, 
there is a measurement bias, with the inclusion of residents 
whose date of proximal femoral fracture was unknown in the 
medical records.

In conclusion, this study shows that there is an important 
underuse of bisphosphonates in female residents over 75 years 
with a history of proximal femoral fracture living in 12 nursing 
homes of the city of Brest, despite successive guidelines on 
treatment of osteoporotic severe fractures. It seems that there 
has been no improvement in the frequency of prescription of 
bisphosphonates in nursing homes so far (14). Guidelines on 
the treatment of osteoporosis should probably include specific 
recommendations for nursing home residents at very high risk 

of fracture. 
A further study would be useful to evaluate why medical 

doctors do not prescribe bisphosphonates in this population.
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in France.

References
	
1. 	 Rosen CJ. The Epidemiology and Pathogenesis of Osteoporosis. In: De Groot LJ, 

Beck-Peccoz P, Chrousos G, Dungan K, Grossman A, Hershman JM, et al., editors. 
Endotext [Internet]. South Dartmouth (MA): MDText.com, Inc.; 2000 [cited 2015 
May 17]. Available from: http://www.ncbi.nlm.nih.gov/books/NBK279134/

2. 	 Briot K, Maravic M, Roux C. Changes in number and incidence of hip fractures over 
12 years in France. Bone. 2015 Dec;81:131–7. 

3. 	 Bliuc D, Nguyen ND, Milch VE, Nguyen TV, Eisman JA, Center JR. Mortality risk 
associated with low-trauma osteoporotic fracture and subsequent fracture in men and 
women. JAMA. 2009 Feb 4;301(5):513–21. 

4. 	 Oleksik A, Lips P, Dawson A, Minshall ME, Shen W, Cooper C, et al. Health-
related quality of life in postmenopausal women with low BMD with or without 
prevalent vertebral fractures. J Bone Miner Res Off J Am Soc Bone Miner Res. 2000 
Jul;15(7):1384–92. 

5. 	 Cauley JA, Thompson DE, Ensrud KC, Scott JC, Black D. Risk of mortality following 
clinical fractures. Osteoporos Int J Establ Result Coop Eur Found Osteoporos Natl 
Osteoporos Found USA. 2000;11(7):556–61. 

6. 	 Lindsay R, Silverman SL, Cooper C, Hanley DA, Barton I, Broy SB, et al. Risk 
of new vertebral fracture in the year following a fracture. JAMA. 2001 Jan 
17;285(3):320–3. 

7. 	 Developing NICE guidelines: the manual | Guidance and guidelines | NICE [Internet]. 
[cited 2018 Jul 20]. Available from: https://www.nice.org.uk/process/pmg20/chapter/
introduction-and-overview

8. 	 Briot K, Roux C, Thomas T, Blain H, Buchon D, Chapurlat R, et al. 2018 update of 
French recommendations on the management of postmenopausal osteoporosis. Jt Bone 
Spine Rev Rhum. 2018 Apr 11; 

9. 	 Tuck S, Little EA, Aspray TJ. Implications of guidelines for osteoporosis and its 
treatment. Age Ageing. 2018 May 1;47(3):334–9. 

10. 	 Aguilar EA, Barry SD, Cefalu CA, Abdo A, Hudson WP, Campbell JS, et al. 
Osteoporosis Diagnosis and Management in Long-Term Care Facility. Am J Med Sci. 
2015 Nov;350(5):357–63. 

11. 	 Zarowitz BJ, Cheng L-I, Allen C, O’Shea T, Stolshek B. Osteoporosis prevalence and 
characteristics of treated and untreated nursing home residents with osteoporosis. J Am 
Med Dir Assoc. 2015 Apr;16(4):341–8. 

12. 	 Sambrook PN, Cameron ID, Chen JS, March LM, Simpson JM, Cumming RG, et al. 
Oral bisphosphonates are associated with reduced mortality in frail older people: a 
prospective five-year study. Osteoporos Int. 2011 Sep;22(9):2551–6. 

13. 	 Bouvet A, Sabatier B, Savoldelli V, Caruba T, Pouchot J. Evaluation of the 
prescription of osteoporosis treatment after a major osteoporotic fracture. J Clin 
Rheumatol Pract Rep Rheum Musculoskelet Dis. 2014 Sep;20(6):347–8. 

14. 	 Parikh S, Brookhart MA, Stedman M, Avorn J, Mogun H, Solomon DH. Correlations 
of nursing home characteristics with prescription of osteoporosis medications. Bone. 
2011 May 1;48(5):1164–8. 

15. 	 Colón-Emeric C, Lyles K, Levine D, House P, Schenck A, Gorospe J, et al. Prevalence 
and Predictors of Osteoporosis Treatment in Nursing Home Residents with Known 
Osteoporosis or Recent Fracture. Osteoporos Int J Establ Result Coop Eur Found 
Osteoporos Natl Osteoporos Found USA. 2007 Apr;18(4):553–9. 

16. 	 Cortet B, Bénichou O. Adhérence, observance, persistance, concordance : prenons-
nous en charge correctement nos patientes ostéoporotiques ? Rev Rhum. 2006 
Oct;73(9):e1–9. 

17. 	 Kamel HK. Underutilization of calcium and vitamin D supplements in an academic 
long-term care facility. J Am Med Dir Assoc. 2004 Apr;5(2):98–100. 

18. 	 Duque G, Lord SR, Mak J, Ganda K, Close JJT, Ebeling P, et al. Treatment of 
Osteoporosis in Australian Residential Aged Care Facilities: Update on Consensus 
Recommendations for Fracture Prevention. J Am Med Dir Assoc. 2016 Sep 
1;17(9):852–9. 

19. 	 Papaioannou A, Santesso N, Morin SN, Feldman S, Adachi JD, Crilly R, et al. 
Recommendations for preventing fracture in long-term care. CMAJ Can Med Assoc J 
J Assoc Medicale Can. 2015 Oct 20;187(15):1135–44, E450–61. 


