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Abstract
Background Osteoporotic fractures are common, and their incidence are increasing worldwide. The first fracture doubles 
the risk of new fractures. Despite that, up to 80% of patients with a fragility fracture are evaluated or treated to reduce the 
risk of new fractures.
Aims To evaluate the results of the operation of the hospital Fracture Liaison Service (FLS) and to analyze the clinical char-
acteristics of the patients attending the service in its first 2 years of operation and to estimate the fracture risk reduction ratio.
Methods The FLS managed patients older than 50 years who were admitted with a low-energy trauma fracture between 
January 2017 and April 2018. This management consists in a full medical evaluation, nutritional and physical activity guid-
ance, and specific osteoporosis treatment, if needed.
Results We monitored and treated 135 patients. Forty percent of them had a previous fracture and only 20.3% of them 
received treatment to prevent new fractures. On Kaplan–Meier analysis, the estimated incidence of new fractures over 
24 months was 12.1% (95% CI 7.2–20.8%), indicating that the percentage of patients without new fractures due to bone 
fragility during treatment was estimated at 87.9% (95% CI 79.2–92.8%).
Conclusions The evaluation and treatment of patients who sustained a fragility fracture to prevent a secondary fracture is 
effective in reducing the risk of new fractures in high-risk patients.
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Introduction

Osteoporosis is a prevalent disease characterized by reduced 
bone mass and deteriorated bone microarchitecture [1], 
predisposing the individual to an increased risk of frac-
ture. Osteoporotic fractures occur due to decreased bone 
strength and are usually associated with low-energy trauma 
[2]. One osteoporotic fracture is estimated to occur at each 
3 s worldwide [3–5]. According to data published in 2017 
by the International Osteoporosis Foundation (IOF) [6], the 

number of hip fractures in Brazil is estimated to increase 
from 80,640 cases in 2015 to 198,000 cases in 2040, repre-
senting approximately one hip fracture every 2.6 min [7]. A 
survey carried out in 2014 by the Ministry of Health and the 
Unified Health System (SUS) in Brazil identified 3.2 mil-
lion procedures for fractures due to bone fragility performed 
between 2008 and 2010, representing an estimated stagger-
ing cost of R$ 289 million [8]. In addition, a study published 
by the Mayo Clinic has shown that hospital and non-hospital 
costs for the treatment of osteoporotic fractures outweigh 
the combined costs for the treatment of acute myocardial 
infarction, stroke, or breast cancer [9].

About half of future hip fractures will occur in individuals 
who have already experienced a fracture due to bone fragil-
ity, i.e., approximately 15% of the population [10–15]. The 
occurrence of a first fracture due to osteoporosis doubles the 
risk of a new fracture and increases up to four times the risk 
of a new fracture when the first fracture affects the vertebrae 
[16, 17]. The subsequent fracture usually occurs within the 
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first few years after the first fracture, on average 6–8 months 
after that [18]. Despite that, the literature indicates that many 
patients do not receive treatment for osteoporosis after the 
first fracture. Indeed, up to 80% of the patients with frac-
tures due to bone fragility are not evaluated or treated for 
osteoporosis or advised on the prevention of falls to reduce 
the incidence of new fractures [19]. This means that many 
fractures that occur today could have been prevented [19]. 
Some studies also show that the number of patients who are 
evaluated and treated after a fracture due to bone fragility 
has been decreasing over the years [20, 21].

Early management of patients after a fracture due to 
bone fragility can reduce by 30 to 60% the incidence of 
new fractures in this group [22]. For the same reduction 
in the incidence of fractures through primary prevention, 
five to six times more patients must be identified and evalu-
ated [11, 23]. In an attempt to reduce gaps in care pointed 
out by studies in osteoporosis, the IOF has launched the 
Capture the Fracture program, a global initiative aimed 
at reducing subsequent fractures by creating standards for 
the implementation of Fracture Liaison Services (FLSs). 
These services, centralized around a coordinator, identify 
patients with fractures and implement treatment to prevent 
subsequent fractures. Additionally, FLSs direct the patient to 
undergo evaluation with bone densitometry and implement 
educational measures in osteoporosis. This program uses 
a systematic approach to osteoporosis, which improves the 
quality of care for patients who have experienced a fracture 
caused by bone fragility. All these measures provide a sig-
nificant reduction in costs [11]. To date, the IOF Capture 
the Fracture program has over 600 registered FLSs across 
48 countries. In Brazil, there are 44 installed and registered 
services with FLS characteristics. One such service is the 
Service for Prevention of Osteoporotic Fracture of the Hos-
pital da Cruz Vermelha Brasileira no Paraná, located in 
Curitiba; this is the first service in the state of Paraná to be 
mapped by the program. This service has received a “gold” 
classification in the criteria of good practices recommended 
by the program. The primary objective of the present study 
was to evaluate the results of the operation of this second-
ary fracture prevention service. A secondary objective of 
the study was to analyze the clinical characteristics of the 
patients attending the service in its first 2 years of operation.

Methods

All patients older than 50 years admitted after April 2018 
to the emergency unit of the Hospital da Cruz Vermelha 
Brasileira no Paraná (Curitiba, Paraná) with a diagno-
sis of fracture caused by low-energy trauma and under-
going conservative or surgical treatment were identified 
by the local FLS. The search included fractures affecting 

the vertebrae, proximal femur, proximal humerus, distal 
radius, ankle, elbow, and patella. A retrospective survey 
was also carried out through analysis of medical records of 
patients older than 50 years who underwent surgical treat-
ment for fractures at the hospital between January 2017 
and April 2018 for identification of cases with fractures 
caused by low-energy trauma. We excluded from the study 
those patients with fractures caused by high-energy trauma 
or metastatic diseases, periprosthetic fractures, atypical 
fractures, and age below 50 years.

The identified patients were invited to follow-up at the 
FLS through a telephone call from the nursing staff and 
were referred for medical consultation with an orthopedic 
surgeon specialized in osteoporosis. During the appoint-
ment, we investigated the patients’ risk factors for bone 
fragility, including the presence of comorbidities, use of 
medications that interfere with bone metabolism, seden-
tary lifestyle, lifestyle habits, and family history of oste-
oporosis and fractures, among others. The complemen-
tary tests requested in the baseline evaluation included 
complete blood count, measurement of fasting blood 
glucose and serum calcium, ionized calcium, vitamin 
D (25-hydroxyvitamin D), parathyroid hormone (PTH), 
alkaline phosphatase, creatinine, phosphorus, magnesium, 
TSH, free thyroxine (T4), and glycated hemoglobin lev-
els, urinalysis, creatinine clearance, 24-h urinary calcium, 
protein electrophoresis, bone densitometry, and dorsal and 
lumbar spine X-rays. We also calculated the patients’ Frac-
ture Risk Assessment Tool (FRAX) score to estimate their 
risk of major fractures and hip fractures in 10 years [7].

After having the results of the complementary tests 
analyzed, the patients received dietary guidance on the 
consumption of foods with calcium, sun exposure, and 
physical activity. Prescriptions of calcium and vitamin D 
supplementation and medications for the treatment of oste-
oporosis were individualized for each patient. The patients 
then followed up with medical appointments at individual-
ized intervals tailored to their needs and characteristics, 
at intervals ranging from quarterly to annually. At least 
once yearly, the patients were evaluated with measure-
ment of serum calcium, vitamin D, and PTH levels, renal 
function tests, dorsal and lumbar spine X-rays, and bone 
densitometry. The patients were also monitored for the 
occurrence of new fractures, diagnosis of new comorbidi-
ties, and adherence to the use of the prescribed medica-
tions. Adherence was assessed by questioning the patients 
about the use of medications and was considered “good” 
when they reported using the prescribed doses, “regular” 
when they reported skipping or forgetting some doses but 
continuing treatment, and “poor” when they abandoned 
treatment.

All patients agreed to participate in the study and signed 
an informed consent form. The study project was approved 
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by the Research Ethics Committee of Universidade Positivo 
with the number 13433819.9.0000.0093.

Statistical analysis

The sample size was calculated to estimate the percentage 
of patients free from a new fracture in 24 months. Consider-
ing this estimate to be 90%, a sample of 137 patients was 
deemed sufficient with a margin of error of 5% and a confi-
dence level of 95%.

The data were analyzed using the Stata/SE program, 
version 14.1 (StataCorp LP, College Station, TX, USA). 
Quantitative variables were described as mean, standard 
deviation, median, and minimum and maximum values, 
while categorical variables were described as frequencies 
and percentages. Cox regression models were adjusted for 
quantitative variables while the log-rank test was used for 
categorical variables to analyze the variables associated with 
the time from treatment start to the occurrence of a new frac-
ture (fracture during ongoing treatment). The effect size was 
expressed by hazard ratios and 95% confidence intervals. P 
values < 0.05 indicated statistical significance.

Results

From January 1st, 2017, to August 31st, 2020, we identified 
522 patients older than 50 years and diagnosed with fragility 
fracture who met the study inclusion criteria. After initial 
contact, 251 patients underwent a first medical assessment 
at the FLS, and 135 continued to be monitored and treated, 
comprising the study cohort. One hundred and sixteen 
patients did not complete the follow-up for not returning to 

medical consultation to complementary exams analysis, not 
to start proposed treatment or for having refused to return for 
evaluation. Table 1 shows the main characteristics available 
of the total group (522), and compared patients included or 
not in the study. Patients not included had a greater percent-
age of deaths, more hip, and less spine fractures. Table 2 
shows clinical and demographic characteristics of the 135 
patients included in the study. One 48-year-old patient were 
included in the study because she presented with an ankle 
fracture caused by a low-energy sprain, densitometric osteo-
porosis and other risk factors for bone fragility.

In the study cohort, 123 patients were women (91.1%) 
and 12 were men (8.9%). The mean age at the time of the 
fracture was 71.7 ± 11.6 years. The mean follow-up was 
16.0 ± 9.4 months, during which 78.5% of the patients had 
at least three medical appointments. Regarding the anatomi-
cal distribution of the fractures, 17.8% occurred in the hip, 
28.1% in vertebrae, 25.2% in the distal portion of the radius, 
10.4% in the proximal portion of the humerus, 7.4% in the 
ankle, and 11.1% elsewhere. The treatment of the fractures 
was surgical in 65 (48.1%) patients and conservative in 70 
(51.9%) of them. There were 6 (4.4%) deaths in the treat-
ment group, with a mean time from the initiation of osteo-
porosis treatment to death of 10.2 ± 4.3 months. Of the 135 
patients, 54 (40%) had at least one fragility fracture before 
the sentinel fracture that led to their identification by the 
FLS, and among these, only 11 (20.4%) received treatment 
for osteoporosis after the previous fracture. We found 48 
patients (35.8%) with incidental and asymptomatic vertebral 
fractures on lumbar and dorsal spine X-rays requested at 
baseline or during follow-up.

Table 3 shows the frequency of associated comorbidi-
ties presented by the study patients. The mean risk of new 

Table 1  Characteristics of the four main groups of patients identified by the FLS

*Chi-square test, p < 0.05

Characteristics Patients identified by 
the FLS (n = 522)

Patients that weren’t 
evaluated (n = 271)

Patients evaluated that didn’t com-
pleted the follow-up (n = 116)

Patients included in 
the study (n = 135)

p*

Sex
 Female—n (%) 458 (87.7) 232 (85.6) 103 (88.8) 123 (91.1) 0.261
 Male—n (%) 64 (12.3) 39 (14.4) 13 (11.2) 12 (8.9)
 Age at fracture —

median (min–máx)
74 (48–101) 75.7 (50–101) 71 (51–91) 71 (48–100)

 Death—n (%) 54 (10.3) 46 (16.9) 2 (1.7) 6 (4.4)  < 0.001
Fractures—n (%)
 Hip 178 (34.1) 131 (48.3) 23 (19.8) 24 (17.8)  < 0.001
 Spine 89 (17) 19 (7) 32 (27.6) 38 (28.1)  < 0.001
 Distal radius 129 (24.7) 75 (27.7) 20 (17.2) 34 (25.2) 0.092
 Proximal Humerus 50 (9.6) 27 (10) 9 (7.8) 14 (10.4) 0.745
 Ankle 26 (5.0) 12 (4.4) 4 (3.4) 10 (7.4) 0.297
 Others 51 (9.8) 12 (4.4) 24 (20.7) 15 (11.1)  < 0.001
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fractures according to the FRAX algorithm at baseline 
was 5.6 ± 8.3% for hip fractures and 12.2 ± 9.3% for major 
fractures.

In all, 34.8% of the patients were treated with oral bis-
phosphonates, 54.1% with denosumab, and 5.9% with intra-
venous zoledronic acid. In 5.2% of the patients, only sup-
plementation with calcium and vitamin D was prescribed 
due to the low risk of fractures and absence of other risk 
factors besides the occurrence of a previous fracture. The 
medication and supplementation choice, when indicated, 
were made together with patient and family, considering 
the osteoporosis severity, estimated risk fracture with the 
FRAX algorithm, clinical contraindications, dosage com-
fort, financial conditions, and patients’ preferences. Patient 
adherence to treatment was considered good in 80.7% of the 
cases, regular in 8.1%, and poor in 11.1% of them. Table 3 
shows the results of the baseline laboratory tests and bone 
densitometry results, Tables 4 and 5 show the clinical out-
comes of the study patients. 

Among the 135 patients followed up for a median of 
13 months (2 to 24 months), 15 (11.1%) presented new 
fractures due to bone fragility while receiving treatment. 
On Kaplan–Meier analysis, the estimated incidence of new 
fractures over 24 months was 12.1% (95% CI 7.2–20.8%), 
indicating that the percentage of patients without new frac-
tures due to bone fragility during treatment was estimated 
at 87.9% (95% CI 79.2–92.8%). The incidence rate of new 
fractures was 9 per 100 patient-years (Fig. 1).

No significant difference was observed in terms of 
FRAX-calculated risk between patients who experienced 
new fractures (hip fractures 6.5 ± 6.1 and major fractures 
14.1 ± 7.7, HR 1.01, 95% CI 0.95–1.07, p = 0.680) and those 
who did not experience new fractures (hip fractures 5.5 ± 8.5 
and larger fractures 12 ± 9.5, HR 1.02, 95% CI 0.97–1.07, 
p = 0.476). Fifteen patients were diagnosed with new fra-
gility fractures in the follow-up period. The new fractures 
involved vertebrae in eight patients, hip in two patients, dis-
tal radius in two patients, proximal humerus in two patients, 
and the pubic bone in one patient. Of these, 13 were woman 

Table 2  Demographic, clinical, and orthopedic characteristics of the 
135 patients followed up in the study

Variables Results

Follow-up (months)—median (min–max) 14.2 (2.5–81.1)
Number of appointments—median (min–max) 4 (2–8)
BMI (kg/m2)—median (min–max), n = 135 25.3 (16.6–42.3)
Number of appointments—n (%)
 2 29 (21.5)
 3 36 (26.7)
 4 37 (27.4)
 5 22 (16.3)
 6 7 (5.2)
 7 3 (2.2)
 8 1 (0.7)

Type of treatment—n (%)
 Surgical 65 (48.1)
 Conservative 70 (51.9)

Previous fractures—n (%)
 No 81 (60.0)
 Yes 54 (40.0)

Number of previous fractures—n (%)
 0 81 (60.0)
 1 35 (25.9)
 2 14 (10.4)
 3 3 (2.2)
 4 1 (0.7)
 5 1 (0.7)

Secondary prevention of fractures out of the 54 
patients who had previous fractures—n/54 (%)

 No 43/54 (79.6)
 Yes 11/54 (20.4)

Table 3  Risk factors for osteoporosis and fractures and secondary 
causes of bone fragility among the study participants

Characteristics n (%)

Osteoporosis risk factors
 Smoking 15 (11.1)
 Alcoholism 2 (1.5)
 Bariatric surgery 3 (2.2)
 Diabetes mellitus 24 (17.8)
 Chronic obstructive pulmonary disease 5 (3.7)
 Human immunodeficiency virus 1 (0.7)
 Neoplasms 13 (9.6)
 Rheumatoid arthritis 3 (2.2)
 Hepatic disease 4 (3.0)
 Use of proton pump inhibitors 30 (22.2)
 Use of thyroid hormone 33 (24.4)
 Use of glucocorticoids 9 (6.7)
 Use of anticonvulsants 2 (1.5)
 Use of anticoagulants 9 (6.7)
 Low weight (body mass index < 18.5 kg/m2) 5 (3.7)
 Secondary causes of bone fragility 45 (33.3)

Fractures risk factor
 Family history of hip fracture 22 (16.3)
 More than two falls in 12 months 28 (20.7)
 Hypertension 75 (55.6)
 Dementia 6 (4.4)
 Use of sedatives 32 (23.7)
 Stroke 8 (5.9)
 Coronary artery disease 7 (5.2)
 Physical activity 16 (11.9)
 Incidental spine fracture 48 (35.8)
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(86.7%) and 2 man (13.3%) and the mean age at the time 
of the sentinel fracture were 71 years old (53–97 y.o.). 
Two patients died after the new fracture. The new fracture 
happened, in average, after 10.4 months of the beginning 
of the treatment, and 12 patients (80%) were using deno-
sumab and 3 patients (20%) risedronate. The adherence was 
considered as good in 14 patients (93.3%) and regular in 1 
patient (6.7%). This one patient delayed her denosumab dose 
in 3 months and had a vertebral fracture diagnosed in this 
interval. Nine out of 15 patients (60%) were diagnosed with 

an incidental vertebral fracture in the FLS initial evaluation 
and 6 of them (40%) had at least one other previous fragility 
fracture before the sentinel fracture. Only 2 of these patients 
received treatment to prevent new fractures before the inclu-
sion in the FLS.

Discussion

The results of the present study confirm previous observa-
tions that (1) a fracture due to bone fragility represents a 
risk for new fractures, (2) few patients receive treatment 
to prevent new fractures after an osteoporotic fracture and 
(3) FLSs are effective in reducing the risk of fractures in 
patients with a history of fracture due to bone fragility. Alto-
gether, 40% of the patients included in the study had frac-
tures due to bone fragility before the fracture that led to their 
identification by the FLS, and only 20.4% of these patients 
received treatment for secondary prevention of fractures. 
Our sample have a high rate of woman of 87.7% in the total 
group of identified patients and 91.1% in the study group. 
The possible explanation for these is that women live longer 
than men, having more time to develop a fragility fracture, 
and that osteoporosis is a disease that affects women much 
more than men.

In general, more than 80% of the patients who experi-
ence a fracture due to bone fragility are not evaluated or 
treated with the intention of preventing new fractures [19]. 
A retrospective study including more than 6000 patients 
who experienced vertebral fracture between 2008 and 2015 
has shown that only 28.8% of them received treatment for 
osteoporosis in the first year after the fracture and that this 
number dropped from 30% in 2008 to 24% in 2015 [20]. 
Another study in patients who experienced a hip fracture 
between 2002 and 2011 has shown that the use of medi-
cations for osteoporosis treatment decreased from 40% in 
2002 to 21% in 2011 [21]. Similarly, 40% of our cohort of 
135 patients had fragility fractures before the sentinel event 
that led to their identification by the FLS, and only 20.3% of 
them had received treatment for osteoporosis to reduce the 
risk of new fractures.

A recent systematic review and meta-analysis of 74 stud-
ies has reported that FLSs have resulted in a 24% increase in 
the number of patients undergoing bone densitometry [24]. 

Table 4  Baseline complementary exams

BMI body mass index, BMD bone mineral density, CKD chronic kid-
ney disease, SD standard deviation, min–max minimum and maxi-
mum values

Exam Result

TSH—median (min–max), n = 134 2.3 (0–48.2)
Creatinine clearance—median (min–max), 

n = 134
78.6 (15.8–253.4)

Baseline vitamin D measurement—median (min–
max), n = 135

28 (9.2–74.0)

CKD stage
 1 (normal) 51 (37.8)
 2 40 (29.6)
 3 33 (24.4)
 4 10 (7.4)
 5 1 (0.7)

CKD stages (grouped)—mean ± SD
 1 or 2 91 (67.4)
 3, 4, or 5 44 (32.6)

Baseline vitamin D (ng/mL)—mean ± SD
  > 30 60 (44.4)
 20–30 52 (38.5)
  < 20 23 (17.0)

Bone densitometry—mean ± SD
 Spine BMD, n = 118 0.814 ± 0.151
  T score − 2.3 ± 1.3

 Femoral neck BMD, n = 132 0.641 ± 0.111
  T score − 2.1 ± 1.0

 Total hip BMD, n = 129 0.721 ± 0.129
  T score − 1.9 ± 1.1

 1/3 radius BMD, n = 15 0.510 ± 0.145
  T score − 3.0 ± 1.7

Table 5  Outcomes of the 
patients included in the study

Outcome Result

Death—n (%) 6 (4.4%)
Time between treatment start and death—median (min–max), n = 6 10.9 (4.7–15.4)
Fracture while receiving treatment—n (%) 15 (11.1%)
Time between treatment start and new fracture (months)—median (min–max), n = 15 6 (2–24)
Time between treatment start and follow-up end—median (min–max), n = 120 14.2 (2.5–24.0)
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This increase is still considered insufficient, considering 
that less than 50% of the patients involved in these studies 
underwent this evaluation. During our study, all the patients 
underwent at least one evaluation with bone densitometry, 
allowing for easier monitoring and better diagnosis and 
follow-up of the patients’ osteoporosis. All our patients also 
underwent radiographic examination of the dorsal and lum-
bar spine, improving substantially the diagnosis of prevalent 
vertebral fractures, which can be asymptomatic and difficult 
to identify. In the same review mentioned above, the authors 
also reported that patients treated in FLSs had a 20% higher 
rate of osteoporosis treatment initiation compared with those 
who were not treated in a FLS and that the FLSs increased 
the adherence rate by 22%, whereas uncontrolled studies 
have reported a mean adherence rate of 75%. The adherence 
of the patients involved in our study was considered good 
in 80.7% of the cases, regular in 8.1%, and poor in 11.1% 
of them, which is aligned with rates reported in the litera-
ture. The FLS’s also have the goal to increase the access 
to bone densitometry to the patients who sustain a fragil-
ity fracture as well as raise the screening and diagnosis of 
secondary causes of bone fragility. All patients followed by 
this study have done at least on bone densitometry and the 
laboratorial screening for secondary causes of bone fragility. 
Another important role of the FLS is to search the diagnosis 
of prevalent vertebral fractures. We know that up to 70% of 
the osteoporotic vertebral fractures are asymptomatic and 
that the risk of a new vertebral fracture in the first year after 
the first fracture can be as high as 7 times bigger [25]. All 
FLS patients made at least one dorsal and lumbar spine x-ray 
and we identified 48 (35.8%) patients with incidental and 
asymptomatic vertebral fractures.

The implementation of a systematic approach for the iden-
tification, assessment, and treatment of patients presenting 

with fractures due to bone fragility has been shown to be 
effective in reducing the incidence of new fractures. In gen-
eral, FLSs are associated with a lower risk of new fragility 
fracture, with a 30 to 60% reduction in the incidence of new 
fractures [22, 26, 27]. The first service operating accord-
ing to the guidelines of the Capture the Fracture program 
in Brazil was the PrevRefrat, at the Hospital de Ipanema 
in Rio de Janeiro. Based on data provided by a health care 
provider, the service in 2016 had a 50% reduction in verte-
bral fractures compared with 2014, 33% reduction in surgical 
fractures compared with 2015 and 66% reduction in surgical 
hip fractures compared with 2014. An analysis after 6 years 
of operation and including 196 men and women older than 
60 years presenting with a hip fracture, two or more verte-
bral fractures, or a vertebral fracture plus another fragility 
fracture, 89.2% of the patients remained without new frac-
tures in the study period. In the group of patients at higher 
risk—with previous hip fractures (n = 89)—only eight new 
fractures occurred over the 6-year period, i.e., 93% of the 
patients remained free from new fractures [28]. In our cohort, 
using Kaplan–Meier analysis to estimate the incidence of 
new fractures over 24 months, we identified that 87.9% of 
the patients would not have new fragility fractures during the 
follow-up period, corroborating the literature data.

Limitations of the present study include the absence of 
a control group and the small sample size. According to a 
recent review on the efficacy and efficiency of FLSs [29], 
no randomized clinical trials have been conducted to date 
demonstrating superiority of FLSs in reducing the risk of 
fracture, perhaps because of the logistical and ethical chal-
lenges of carrying out such studies. The author of the review 
reported that the sample needed to demonstrate a 25% reduc-
tion in refractures in 2 years with an expected 12% refracture 
rate would exceed 15,000 participants and take more than 
4 years to complete. It also does not seem appropriate to use 
as a control group those patients who do not attend or choose 
not to be treated at the FLS, as this approach would result 
in a large selection bias (known as “immortal”) since these 
patients would not have the opportunity to experience the 
outcome in part of the follow-up during the study. Further-
more, patients who attend FLSs tend to be healthier and have 
fewer comorbidities. The median follow-up time of 13 months 
(2–24 months) in our study was also short. The incidence of 
new fractures is known to not be constant as it fluctuates over 
time, with 25% of them occurring in the first year and 50% 
in the first 5 years after the initial fracture [30]. Half of the 
risk of a new fracture occurs within 2 years from the sentinel 
fracture, a period known as “imminent fracture risk” [31]. 
Additionally, the COVID-19 pandemic affected the adherence 
of the patients in our study, as it prevented face-to-face con-
sultations and exams from being carried out. Many patients 
ended up interrupting treatment or having irregular adherence 
to medication use due to difficult contact or follow-up.

Fig. 1  Curve of cumulative incidence of new fractures. On Kaplan–
Meier analysis, after 24 month of follow-up, 87.9% of patients were 
free of new fractures, as the incidence was 12.1%
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Conclusion

The results of the present study suggest that setting up a 
secondary fracture prevention service is effective in reducing 
the risk of new fractures in high-risk patients, i.e., those with 
a recent fracture due to bone fragility. In our sample, 87.9% 
of the patients would not have new fragility fractures during 
the 24-month follow-up period. More studies with longer 
follow-ups and larger sample sizes are needed to confirm 
these findings.
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