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Abstract

Background
Long-term adherence to antiosteoporosis medication (AOM) in the setting of a fracture liaison service
(FLS) are not well known.

Methods
Patients ≥50 with hip fracture seen in an FLS and recommended for treatment to prevent new fractures
were analyzed. Baseline data included demographics, identi�cation mode, previous treatment and
FRAX® items. Patient records were reviewed 3-8 years later, and these data were collected: 1) survival; 2)
major refracture; 3) initiation of treatment, proportion of days covered (PDC) and persistence with AOM.

Results
372 patients (mean age, 79 years; 76% women) were included. Mean follow-up was 47 months, 52
patients (14%) had a refracture (22 hip) and 129 (34.5%) died. AOM was started in 283 patients (76.0%).
Factors associated with initiation of AOM were previous use of bisphosphonate (OR9.94;95%CI:1.29-
76.32) and a lower T-score lumbar (OR 0.80;95%CI:0.65-0.99). Persistence decreased to 72.6%, 60% and
47% at 12, 36 and 60 months. A PDC>80% was con�rmed in 208 patients (55.7%) and associated with
previous use of bisphosphonate (OR3.38;95%CI:1.34-8.53), treatment with denosumab
(OR2.69;95%CI:1.37-5.27), and inpatient identi�cation (OR2.26; 95%CI:1.18-4.34).

Conclusions
Long-term persistence with AOM was optimal in patients with hip fracture seen at an FLS. A PDC>80%
was associated with inpatient identi�cation and prescription of denosumab.

Introduction
Hip fracture is a common, serious, and costly injury that must be managed with surgery. It is associated
with both residual disability and high mortality and is much easier to identify and register than other
osteoporotic fractures. The population incidence of hip fracture is increasing worldwide due to rising life
expectancy. Antiosteoporosis medication (AOM) for secondary prevention of osteoporotic fracture is
prescribed infrequently in many countries, despite the recommendations of medical societies. The
adherence to AOM reported as proportion of days covered (PDC) at 1 year after hip fracture in standard
care is as low as 6-13% (1).
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The fracture liaison service (FLS) model is the standard of care for patients with a fragility fracture
because of its effectiveness in terms of initiation of and adherence to treatment, refractures, and survival
(2). Demonstrating this effectiveness is key when promoting the FLS model in various countries and
regions and when attempting to ensure funding by managers. Given that reducing the number of new
fractures and increasing survival (main objectives) involve a high of cases and many years of follow-up
at regional level, the surrogate indicator of initiation of and adherence to treatment is more feasible.

PDC is undoubtedly a more demanding indicator than adherence. PDC or adherence >80% has been
associated with more effective treatment in terms of reducing the frequency of fracture (3).

Also essential for the care of the patient with hip fracture in an FLS is the means used to identify and
follow the patient, namely, during admission or through an outpatient visit a few weeks after discharge.
Some FLS models serve only outpatients, others serve only inpatients, and some models are mixed. The
objectives of our study were to analyze long-term persistence of treatment with AOM and PDC after hip
fracture and associated factors in a mixed FLS model.

Methods
We designed an observational, longitudinal, prospective, and retrospective study to analyze 5-year
persistence of treatment and associated factors after hip fracture at an FLS. The structure and operation
of our mixed FLS have been addressed elsewhere (4). Our institution provides health coverage to
approximately 400,000 inhabitants from 22 primary care health centers linked to the hospital.

Patients
The study population comprised patients older than 50 years with a fragility hip fracture managed in the
FLS between 2012 and 2018. Our FLS actively identi�es patients with hip fracture at 3 points in the care
process: a) inpatient setting with an trained FLS nurse; b) outpatients captured through emergency
registries and attended by a trained FLS nurse; and 3) outpatient rheumatology clinic, where staff
physicians attend patients with fracture referred by other specialties and primary care.

Prospective study. Baseline visit
A medical history was taken in all cases, laboratory tests and densitometry bone densitometry (DXA)
were performed (DXA was not performed in those admitted), and treatment was recommended.
Treatment was prescribed by either primary care physicians or rheumatologists. Most patients were
assessed by a trained nurse who referred the patient to a primary care physician for initiation of a speci�c
treatment. The nurse followed a study protocol and was supervised by a medical coordinator. The data
collected at the baseline visit were as follows: demographic data, previous treatment, previous fracture,
family history of hip fracture in either parent, tobacco or alcohol consumption, treatment with
corticosteroids, history of rheumatoid arthritis, and secondary osteoporosis. The type of hip fracture was
also recorded (pertrochanteric, intracapsular, or subtrochanteric).
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During this �rst visit, a DXA scan and laboratory tests were also performed. The risk of fracture was
calculated using the FRAX® tool for the Spanish population
(https://www.she�eld.ac.uk/FRAX/tool.aspx?lang=sp). Dichotomous variables were adjusted for weight
and height, and the T score was recorded at the femoral neck.

Finally, general measures (diet, exercise, advice on preventing falls) and treatment with calcium, vitamin
D, and an AOM (bisphosphonate, denosumab, or teriparatide) were recommended to all patients, unless
they had severe kidney disease or very low life expectancy. Patients seen during hospitalization for hip
fractures followed a similar protocol except for DXA. Patients whose treatment had failed (incident
fracture in patients already under treatment for >12 months), patients with a contraindication to oral
bisphosphonates/denosumab, and patients with multiple fractures who were candidates for treatment
with zoledronate or teriparatide were referred to the rheumatology osteoporosis clinic. We included
patients who had been recommended treatment with AOM. Short-term follow-up was carried-out by the
FLS, mostly through telephone calls and a review of the electronic prescription at 3, 6, and 12 months.

Retrospective study (long-term follow-up)
The clinical history of the patients was reviewed in the period between June 2019 and October 2020. The
following variables were obtained from the records: 1) cause and date of death (if applicable); 2) new
incident fractures (hip, vertebra, humerus, forearm) reviewing the radiographs available on the health area
platform and all reports from the emergency department. In the case of patients with more than one
incident fracture, the most important was considered following this order: hip, vertebra, humerus and
forearm; 3) initiation of treatment and adherence of AOM. Persistence was de�ned as withdrawal of AOM
from the pharmacy, that is continuing the treatment for the prescribed duration (computer platform).

PDC is calculated based on the number of days supply a drug is dispensed for, divided by the number of
days the prescription is in the patient's possession. In Spain, drugs are covered for the most part by the
public health system; in particular, patients aged ≥65 years do not pay for medicines or pay only a
nominal amount. Patients with insu�cient data in their electronic pharmacy record were excluded.

Standard of care
We selected a group of patients attended in our hospital for hip fracture in the �rst quarter of 2015 in
whom FLS activity stopped owing to sick leave of the nurse. These patients followed standard care after
hospital discharge. This group was only analyzed for adherence to AOM, which was obtained through the
electronic records in the same way as patients managed in the FLS.

Statistical analysis
A descriptive statistical analysis was performed. Differences between groups were assessed using the t
test in the case of continuous variables and the chi-square and Fisher exact tests in the case of
categorical variables. Logistic regression models were run when more than 1 variable was found to be
associated with persistence of treatment. Survival was estimated using Kaplan-Meier analysis, and
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hazard ratios (HR) were estimated using Cox regression analysis. Data were analyzed using Stata version
13.1. A p-value less than 0.05 was considered statistically signi�cant.

Results
Baseline characteristics

The sample consisted of 379 patients, 7 of whom were excluded because of insu�cient data on
prescription of AOM. Thus, we analyzed 372 patients (mean age, 79 years; 76% women) (Table 1).
Patients were most often identi�ed via the emergency registry (58% of cases) and attended as
outpatients several weeks after the fracture. Patients identi�ed during admission were older than
outpatients (83.9 vs 77.7 years; p<0.001). The mean delay between the date of fracture and baseline visit
to the FLS was 17 weeks (SD 14, range 0-52), with a delay of under 12 weeks in 145 patients (39%).
Pertrochanteric fracture was the most frequent type (51%).

Fourteen percent of patients had previously undergone treatment with AOM in the form of
bisphosphonates, and the most frequent risk factors for fracture were previous fracture and secondary
osteoporosis. Fifty-�ve percent of the DXA studies revealed osteoporosis, and 84% of patients were
referred to their primary care center for prescription of treatment (Table 1).
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Table 1
Baseline characteristics of patients

  Patients

Age (years) mean (SD), range 79.4 (8.9), 53-102

Sex (female), n (%) 283 (76.1)

Type of fracture, n (%)  

Pertrochanteric 191 (51.3)

Intracapsular 151 (40.6)

Subtrochanteric 24 (6.4)

Others 6 (1.6)

Identi�cation of patients, n (%)  

Emergency registry 217 (58.3)

Admission 129 (34.6)

Rheumatology osteoporosis clinic 26 (6.9)

Previous treatment with bisphosphonates, n (%)* 53 (14.4)

Risk factors for fracture, n (%)  

Previous fragility fracture 76 (20.4)

Parental hip fracture 35 (9.4)

Smoking 37 (9.9)

Corticosteroids 40 (10.7)

Rheumatoid arthritis 10 (2.7)

Secondary osteoporosis 59 (15.8)

Alcohol 17 (4.6)

Densitometry results, n (%)*  

Normal 11 (5.3)

Osteopenia 81 (39.1)

Osteoporosis 115 (55.5)

T score lumbar spine, mean (SD) -1.9 (1.6)

*Previous treatment recorded in 369 patients. Densitometry values were recorded in 207 patients.
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  Patients

T score femoral neck, mean (SD) -2.4 (1.0)

FRAX®  

FRAX® major, mean (SD) 18.4 (10.2)

FRAX® hip, mean (SD) 9.7 (8.2)

Referral after baseline visit, n (%)*  

Rheumatology osteoporosis clinic 57 (15.3)

Primary care 315 (84.7)

*Previous treatment recorded in 369 patients. Densitometry values were recorded in 207 patients.

Follow-up

The mean follow-up was 46.9 months (SD 22, range 0.5-84 months). The minimum follow-up in survivors
was 37 months.

A total of 129 patients died (34.5%; 42% male [37/89] and 32% female [92/283]; p=0.068). Of these, 49
(13.1%) died in the 12 months after their baseline visit and 23 (6.1%) died during the second year.

Refracture occurred in 52 patients (13.9%; 15% female and 9% male; p=0.12), 22 of whom (5.9%) were hip
refractures.

Treatment initiation

AOM was initiated during the �rst 3 months in 283 patients (76.0%); this consisted of a bisphosphonate
in 183 patients (64.6%; alendronate in 145, risedronate in 34, ibandronate in 4) and denosumab in 100
patients (35.3%). No patients were prescribed teriparatide or zoledronate.

Table 2 presents the comparison between patients who were prescribed and initiated AOM after hip
fracture and those for whom no medication was initiated. The bivariate analysis revealed an association
between initiation of treatment and previous treatment with a bisphosphonate, female sex, previous
fracture, and FRAX major. However, we did not �nd an association with the type of hip fracture, other risk
factors for osteoporosis and fracture, delayed care in FLS after the fracture, referral after the visit, or DXA
results.

In the multivariate model (including age, sex, previous treatment with AOM, previous fracture, lumbar T-
score, and FRAX), the factors associated with initiation of treatment were a younger age (OR 0.94; 95% CI:
0.90-0.99), previous treatment with a bisphosphonate (OR 9.94; 95% CI: 1.29-76.32), and a lower lumbar
T-score (OR 0.80; 95% CI: 0.65-0.99) (Table 2).
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Table 2
Comparison of patients who were prescribed antiosteoporosis medication and those who were not.

  No
prescription

Prescription
at any time

OR (95%
CI)

p Adjusted
OR

(95% CI)

p

(n =89) (n =283)

Age (years), mean (SD) 81.0 (8.5) 78.9 (9.0) 0.97
(0.95-
1.00)

0.054 0.94
(0.90-
0.99)

0.001

Sex (female), n (%) 55 (61.8) 228 (80.5) 2.56
(1.52-
4.31)

0.0001 1.72
(0.79-
3.74)

0.168

Identi�cation of patients,
n (%):

           

Emergency registry 54 (60.6) 163 (57.6) 0.55
(0.18-
1.66)

0.289    

Admission (hip fracture) 31 (34.8) 98 (34.6) 0.57
(0.18-
1.80)

0.341    

Attended <12 weeks after
the fracture

32 (35.9) 113 (39.9) 1.16
(0.71-
1.91)

0.55    

Previous fracture, n (%) 10 (11.2) 67 (23.6) 2.45
(1.20-
5.00)

0.014    

Previous treatment with
bisphosphonates, n (%)*

2 (2.2) 51 (18.0) 9.58
(2.28-
40.19)

0.002 9.94
(1.29-
76.32)

0.027

Lumbar T score, mean
(SD)

-1.38 (1.6) -2.05 (1.6) 0.78
(0.64-
0.95)

0.014 0.80
(0.65-
0.99)

0.039

Densitometry result;
osteoporosis, n (%)*

22 (24.7) 92 (32.5) 1.89
(1.00-
3.59)

0.05    

FRAX® major, mean (SD) 19.0 (10.2) 16.4 (9.9) 1.03
(1.00-
1.05)

0.04    

Referral to primary care
after baseline visit, n (%)

79 (88.7) 237 (83.7) 0.64
(0.31-
1.32)

0.22    

Treatment adherence
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A PDC >80% was con�rmed in 208 patients (55.7%) (Table 3), 73.4% of whom started AOM (63% of those
attended the outpatient osteoporosis clinic at some point, and 54% who were referred to their general
practitioner; p=0.23). In the bivariate analysis, the factors associated with PDC >80% were female sex,
initial visit during admission, previous fracture, previous bisphosphonates, prescription of denosumab,
and FRAX major. However, the type of fracture, the delay in visit to the FLS, the lumbar T-score, and
referral after the visit were not associated with PDC >80%. In the multivariate model (including sex,
previous treatment with AOM, previous fracture, initial visit during admission, FRAX major, and
prescription of denosumab), a PDC >80% was associated with previous treatment with a bisphosphonate
(OR 3.38; 95% CI: 1.34-8.54), prescription of denosumab versus an oral bisphosphonate (OR 2.70; 95% CI:
1.38-5.27), and inpatient identi�cation (OR 2.26; 95% CI: 1.18-4.34).
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Table 3
Comparison of patients with proportion of days covered (PDC) with antiosteoporosis medication higher

and lower than 80%.

  PDC
<80

PDC
>80

OR (95%
CI)

p Adjusted
OR

(95% CI)

p

(n
=164)

(n =208)

Age (years), mean (SD) 79.1
(9.5)

79.5
(8.4)

1.01
(0.98-
1.03)

0.52    

Sex (female), n (%) 110
(67.0)

173
(83.1)

2.43
(1.49-
3.95)

0.0001 1.12
(0.62-
2.23)

0.568

Identi�cation of patients (ref
emergency registry), n (%)

           

Admission (hip fracture) 47
(28.6)

82
(39.4)

1.76
(1.13-
2.75)

  2.26
(1.18-
4.34)

0.014

Previous fracture, n (%) 26
(15.8)

51
(24.5)

1.72
(1.02-
2.91)

0.04    

Previous treatment with
bisphosphonates, n (%)*

8 (4.8) 45
(21.6)

5.38
(2.46-
11.78)

0.0001 3.38
(1.34-
8.54)

0.01

Densitometry result;
osteoporosis, n (%)*

55
(33.5)

59
(28.3)

1.30
(0.75-
2.26)

0.28    

Lumbar T score mean (SD) -1.856
(1.701)

-1.933
(1.603)

0.97
(0.82-
1.15)

0.74    

FRAX® major, mean (SD) 16.4
(10.2)

19.9
(10.0)

1.04
(1.01-
1.06)

0.001    

Referral to primary care after
baseline visit, n (%)*

143
(87.1)

172
(82.6)

0.70
(0.39-
1.26)

0.23    

Start denosumab vs
bisphosphonates

14 (8.5) 86
(41.3)

3.07
(1.61-
5.84)

0.0001 2.70
(1.38-
5.27)

0.004

Figure 1 shows the persistence of AOM over the 5-year follow-up period. Persistence decreased to 72.6%
at 12 months, 59.4% at 36 months, and 47% at 60 months. Of the 283 patients who started AOM, 36
required their treatment to be changed; (from a bisphosphonate to denosumab in 31 cases, to a different
bisphosphonate in 4 cases, and from denosumab to a bisphosphonate in 1 case).
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We analyzed 89 consecutive patients who did not attend the FLS in the �rst quarter of 2015. The mean
age was 80.7 years, and 73% were women. At 3, 12, 24, and 36 months after discharge, 21.3%, 14.2%,
13.1%, and 12.5%, respectively, were receiving AOM.

Figure 2 shows the persistence of AOM over a 3-year follow-up period comparing inpatient FLS,
outpatient FLS-nurse, outpatient/osteoporosis clinic, and standard care.

A Kaplan-Meier analysis revealed that survival in patients who started AOM was similar to that of
patients not prescribed AOM (p=0.2831). Major refracture occurred in 13.4% of patients with a
prescription and in 15.7% of those without. Hip refracture occurred in 4.6% of patients with a prescription
and in 8.9% of those without a prescription (Figure 3).

Discussion
The present study reports on long-term persistence of treatment with AOM in patients with hip fracture in
the context of FLS. Our comparison of FLS with standard management clearly shows the differences in
persistence of treatment after hip fracture (72% vs 14% at 12 months and 59% vs 12% at 3 years). In
addition, our data support the effectiveness of the FLS model for hip fracture, and indicate that
recommendations on treatment should be made at admission, since the persistence to treatment is
higher and the number of patients included might be potentially higher, and that the approach could
prove more cost-effective, given the lower number of outpatient visits and tests such as DXA.

Only a �fth of patients who sustain a fragility fracture receive AOM (5). Analysis of the studies included
in a systematic review showed lower mortality after hip fracture associated with AOM, mostly
bisphosphonates (6). Kim et al reported the use of AOM in 3 cohorts of patients after hip fracture (United
States, Korea, and Spain). In the year before the index fracture, 16-18% were taking AOM, with an increase
to 11-39% at 3 months. For those who received ≥1 prescription for AOM, the mean proportion of days
covered in the year after the fracture was 43-70% (1). Another study of hip fracture found that 48% of
patients started AOM after discharge, but that only 34% of those prescribed treatment reported still taking
their medication 1 year later (7). In other words, only 16.3% of the original total were on treatment 12
months after discharge. A multicenter, prospective cohort of 5,456 hip fracture patients in England and
Wales found that 52% were prescribed AOM at discharge and, of these, 33% reported still taking their
medication 120 days later (8), that is, 17% of the original total were taking AOM 4 months after discharge.
These results are in line with our data on standard care: persistence in patients not cared for by the FLS in
our hospital was 14% at 12 months.

In its 2019 summary (13,181 patients), the Spanish registry of hip fracture reported the prescription of
AOM in 5.9% of patients before the fracture and 42.8% at 30 days after discharge. These data were
similar to those reported in the 2017 and 2018 summaries (9). In the analysis of UK primary care
prescriptions of any AOM after hip fracture, 5% of patients were prescribed AOM in 1999, increasing to
51% in 2011 before decreasing to 39% in 2013 (10). Neither the Spanish registry nor the UK registry (9,
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10) has reported 1-year adherence, which, as previously described, is usually reduced by approximately
half in standard care.

In summary, initiation of AOM after hip fracture in standard care seems to have improved in recent years
in some countries, although adherence at 12 months remains low (around 20%).

The FLS model is associated with more frequent initiation of treatment. One systematic review found
that, compared with standard management, FLS-based care increased initiation of treatment by 20
percentage points (2). However, adherence rates vary depending on the study. For example, a US study
found that of the 1,840 patients from an FLS who were initially prescribed medication, 77% initiated AOM
and 62% remained adherent to treatment (11). Chandran et al. (12) reported a 2-year adherence of 75% in
938 patients from Singapore, while a study of patients discharged from an FLS ≥12 months in Australia
showed that 74% self-reported adherence to bisphosphonates (13). In an FLS in Lille, France, parenteral
drugs were prescribed to most patients, with a primary adherence of 75% (14). However, results from
other FLS experiences were less optimistic. The FLS Database of the Royal College of Physicians
reported a mean adherence at 12 months of 23% (range, 7-73% between FLS) (15), and a French FLS
found that less than half of patients adhered to the 1-year follow-up course and that this was strongly
associated with adherence to treatment (16). In the same way, a Spanish FLS reported adherence of 35%
to oral bisphosphonates at 12 months in patients with hip fracture (17). On the other hand, the FLS from
Seville reported treatment adherence in the �rst year after of 96% in both sexes (18).

The FLS model is effective compared with standard care, although not all patients with hip fracture are
candidates for treatment, since they may have serious comorbidities or a very short life expectancy. In
addition, the patient or the patient’s family or primary care physician may reject initiation of AOM. Taking
all these aspects into account, the most favorable expectation 1 year after hip fracture is that up to 60%
of patients who survive remain in treatment. In other words, when analyzing adherence, we must consider
whether the patients included comprise all discharged hip fractures or only those for whom treatment
with AOM has been recommended.

Regarding the reasons for the high compliance rates related to the FLS model, a study found that patients
with fragility fractures resulting from osteoporosis had greater adherence to medication. Thus, the study
highlighted the key roles of FLS staff in helping patients recognize fragility fractures as a sign of
underlying bone disease and encouraging adherence to care recommendations (19). In addition, a single
education session on bone health at baseline was shown to be associated with increased adherence (13).
Follow-up was associated with better adherence in the same study: at the time of telephone contact, one-
third of patients required further advice to optimize their bone health (13).

Patients who do not withdraw their medication from the pharmacy after the recommendation of the FLS
represent an unresolved issue. In our previous report (20), the reasons for the lack of initiation of
treatment in the �rst 12 months were as follows: patient refusal to take treatment, 30%; unknown reasons,
29%; AOM not started by the primary care physician, 21%; gastrointestinal complaints, 9%; polypharmacy,
6%; and other diseases, 2%. After analyzing these results in our FLS and taking into account our efforts to
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achieve greater adherence to treatment after baseline visit, we began to �ll the electronic prescription of
the �rst treatment one week after the baseline visit (both inpatient and outpatient). This procedure is
monitored by the medical coordinator after reviewing and signing the report. The patient is then
contacted by telephone notifying of the prescription and reinforcing the message provided by the nurse a
week before.

Poor adherence to bisphosphonates for treatment of osteoporosis increases the risk of fracture. A meta-
analysis of 5 articles (234,737 patients) reported a mean PDC of 67% (3). The authors observed a 46%
higher risk of fracture (higher for clinical vertebral fractures) in non-adherent patients than in adherent
patients.

We previously reported results on medium- and long-term persistence of treatment in the FLS (20, 21).
The analysis presented here on hip fractures followed for at least 3 years revealed better persistence of
AOM than those observed in standard clinical practice (persistence of alendronate and denosumab at 12
and 24 months in standard practice of 47-65% and 28-45%, respectively) (22).

In a Canadian study on adherence in the context of FLS, PDC at 1 year was >80% in 66.4% of patients
who started treatment in the �rst 3 months (23). Our results at 1 year were similar to those of the
Canadian study, with a PDC >80% of 68.3% (50.9% across the whole sample) for the entire follow-up.
Other reports from the USA and France showed a PDC >80% of around 60-70% (11, 14).

We found that around 60% of patients for whom treatment was indicated were adherent for at least 3
years. Considering that clinical trials with drugs for osteoporosis generally last ≥3 years, the percentage
of patients who adhere to treatment for at least 3 years seems a relevant indicator of the effectiveness of
an FLS.

There are few studies on adherence to osteoporosis treatment over 2 years, and none report on the FLS
model. An observational study with a large sample showed that 25% of incident users of
bisphosphonates continued taking treatment for up to 3 years and 14% for up to 5 years (24). In the
randomized SOS study, adherence at 3 years was 46% (25), while in the SCOOP trial, adherence at 5 years
was 26% (26). Persistence in our FLS after a mean 5 years of follow-up was approximately 47%, i.e.,
almost twice that observed in non-FLS studies.

In the present report, we found a non-signi�cant PDC >80% in patients seen by the rheumatologist
compared with a �rst prescription made in primary care (63% vs 54%). A Danish study found a similar
persistence of AOM at up to 5 years in patients with osteoporosis, irrespective of whether they were
treated by a specialist or primary care physician (27).

An analysis of UK primary care prescriptions revealed the independent predictors of initiation of treatment
to be female sex, not being obese, and living in the northeastern region of the country (10). Another study
from Spain showed that patients treated within 3 months of hip fracture discharge were more likely to be
female, to have had previous osteoporosis treatment, to have a diagnosis of osteoporosis and
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rheumatoid arthritis and to use oral corticosteroids (29). Female sex is thought to be linked to greater
persistence (20), since both physicians and patients are less likely to associate osteoporosis with male
sex. In our study, previous treatment with AOM was associated with prescription and persistence to
treatment. In our opinion, the association of persistence with previous bisphosphonate treatment is
equally obvious, i.e., for patients who have already received these agents, FLS messaging reinforces the
bene�ts of maintaining treatment. We found a higher rate of persistence to denosumab than for oral
bisphosphonates, as reported in studies outside the FLS setting (7, 29).

We also report the �rst �nding of an association between PDC and inpatient identi�cation of fracture.
This association is interesting, because it has consequences for patient management, reinforces the role
of the nurse, and may increase the effectiveness of the FLS model. Organization of the FLS based on a
nurse and a coordinator, as well as a strong liaison with primary care, is probably the best option for
secondary prevention after hip fracture. In this context, a UK analysis showed that, compared with
standard care, it is cost-effective to introduce an ortho-geriatrician- or a nurse-led FLS secondary care
service for patients with hip fracture, mainly because of the effects on mortality as opposed to refracture.
(30)

FLS reduces the frequency of refractures and mortality (1). In a Dutch study, patients who were fully
assessed after fracture at an FLS and were recommended bisphosphonates had substantially lower risks
for both subsequent fragility fractures and mortality (31, 32). Although we observed a lower incidence of
hip refracture in patients with a prescription of AOM, the sample of patients was too small to draw
conclusions on mortality and refracture.

The main limitation of our study is its partially retrospective observational design. However, the number
of patients analyzed was high, and the quality of the electronic prescription data from a public healthcare
system was good. The results of our study cannot be generalized to all FLS models, since the baseline
visit was managed mainly by nurses and because many of the prescriptions were made by primary care
physicians.

In conclusion, long-term persistence of AOM after hip fracture in an FLS unit was around 60%. Eight out
of 10 patients who started treatment adhered to their regimen for at least 3 years, and this adherence was
higher when the baseline visit was in the inpatient setting.
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Figure 1

Persistence of treatment with antiosteoporosis medication over the 5-year follow-up period. 100% of
patients were recommended antiosteoporotic treatment.
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Figure 2

Persistence of treatment with antiosteoporosis medication over a 3-year follow-up in patients and
controls. 100% of patients from FLS were recommended antiosteoporotic treatment.

Figure 3

Kaplan-Meier estimates for refracture over 7 years of follow-up.


