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Abstract
Introduction: compliance to anti-osteoporotic treatment is essential for the effectiveness of medications in clinical practice 
and is a priority objective for fracture liaison services (FLS). 

Objectives: to describe the follow-up and compliance to treatment of patients assisted by our FLS and identify the reasons 
for follow-up discontinuation. 

Material and methods: this is a descriptive, retrospective, and cross-sectional study of patients aged > 50 years with 
osteoporotic fractures treated in an FLS from 2016 through 2020. A descriptive statistical analysis of the variables collected 
was conducted using the SPSS software. 

Results: the sample included 1280 patients; 86.2 % were women and 13.8 % were men, 26.7 % of whom had received 
prior anti-osteoporotic treatment. After inclusion in the FLS, there was an increase of 59.6 % in patients who were started 
on anti-osteoporotic treatment and a 42.6 % increase in supplementation. A total of 4 different follow-up visits were 
conducted (at 5.4 months, 14.5 months, 24.3 months, and 33.8 months) with good compliance to treatment at around 
72.1 %, 80.6 %, 83.1 %, and 83.7 %, respectively, and compliance to supplements at around 90.1 %, 90 %, 88.2 %, and 
87.1 %, respectively. The reasons for follow-up discontinuation were completion of the follow-up program (21.48 %), death 
(11.02 %), transfer of follow-up to primary care (9.53 %), patient’s decision (6.48 %), medical decision (3.83 %), treatment 
not indicated (3.13 %), and inability to continue follow-up (2.73 %). 

Conclusions: the inclusion of these patients in an FLS shows a high percentage of good compliance and improves the 
percentage of patients with osteoporotic fractures who are started on treatment. The most common reason for follow-up 
discontinuation was continuation of care by primary care physicians.
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INTRODUCTION

The World Health Organization (WHO) defines osteo-
porosis (OP) as a chronic disease characterized by low 
bone mass and deterioration of the microarchitecture 
of the bone tissue, leading to increased bone weak-
ness and an increased risk of fractures (1,2). 

The prevalence of osteoporosis is increasing due to the 
progressive aging of the population, and it is estimat-
ed to cause 9 million fractures worldwide annually, 
making up a serious public health problem with sig-
nificant medical, social, and economic impact (1-5). It 
is known as a silent disease because it often progresses 
asymptomatically, and its first clinical or sentinel sign 
is often a fragility fracture (1-4,6,7).

Fragility fracture (FF) is defined as a fracture that oc-
curs without trauma or with low-energy trauma, such 
as a fall from a height corresponding to standing 
height or less (1,8). It is estimated that approximately 
one in three women and one in five men over the age 
of 50 will experience, at least, one fragility fracture in 
their lifetime (1,6,8). 

The most predictive factor for a FF is the presence of a 
previous fracture as it increases the risk of subsequent 
fractures or re-fractures within the next two years 
(9,10). This increased risk is known as imminent risk of  
fracture and can trigger what experts call a cascade  
of fractures (6,8-11).

Despite the wide range of anti-osteoporotic treat-
ments (AOT), available there is a treatment gap, de-
fined as the percentage of eligible individuals who do 
not receive osteoporosis medication (12,13). Accord-
ing to various studies published, it is estimated that 
between 63 % and 80 % of the individuals with fra-
gility fractures do not receive any form of treatment, 
indicative that osteoporosis is possibly both underdi-
agnosed and undertreated (6,8,13-16). 

In addition to the treatment gap, a serious problem 
is therapeutic compliance, which is clearly observed 
with the use of oral bisphosphonates, the most com-
monly prescribed pharmacological drugs these days 
(6,7,10,17-19).

Treatment compliance refers to adherence and is of 
great importance for the effectiveness of drugs in clin-
ical practice (2,18,20,21). Factors affecting compliance 
are diverse, complex, and multidimensional being 
some associated with treatment itself and its adminis-
tration schedule, and others with the patients’ cogni-
tive status and knowledge (2,14,18,20,21).

Therefore, in response to the urgent need for im-
proving this situation, the International Osteoporosis 
Foundation (IOF) recommended the implementation, 
whenever possible, of Fracture Liaison Services (FLS) as 
a global strategy for secondary fracture prevention. 

However, according to the IOF, FLS are available in  
< 10 % of hospitals in Spain (1,11,22). 

The FLS model has become increasingly common, 
and there are various types of FLSs based on the care 
model used: types A, B, C, and D. Type A represents 
a coordinated approach to secondary fracture pre-
vention with a central coordinator who identifies, 
investigates, and initiates treatment, and a follow-up 
program for patients included in the FLS (6,13,23,24). 
This approach begins with the identification of pa-
tients >  50 years of age with a recent FF followed 
by the evaluation of clinical risk factors for future 
fractures, possible causes of secondary osteoporosis, 
initiation of treatment, and appropriate long-term 
follow-up to improve compliance to anti-osteoporot-
ic therapy (3,11,12,25).

Several studies have demonstrated the effectiveness 
and efficacy of FLS in various aspects of FF manage-
ment including patient identification and increased 
treatment initiation rates (38 % vs 17.2 %), and im-
proved compliance after sustaining a fracture (57 % 
vs 34.1  %), thus reducing the risk of new fractures 
(3,6,8,11,24,26).

The objective of this study is to describe the follow-up 
and compliance to anti-osteoporotic treatment and 
supplements in our FLS, and identify the reasons for 
follow-up discontinuation. Additionally, the study 
aims to determine the percentage of patients who ini-
tiate treatment.

MATERIAL AND METHODS

This study was approved by the Aragón Ethical Com-
mittee for Scientific Research (CEICA) of the Govern-
ment of Aragon, Spain that issued a favorable opinion 
back in September 28, 2016, and all patients included 
received an information sheet and signed a written in-
formed consent form.

A descriptive, retrospective, and cross-sectional study 
was conducted on patients treated at the Fracture Liai-
son Service (FLS) of Hospital Provincial Nuestra Señora 
de Gracia in Zaragoza, Aragón (Spain) since the estab-
lishment of this unit since November 1, 2016 up until 
December 31, 2020.

Our FLS is a type A model, operational since November 
2016, that consists of a specialized medical coordina-
tor in Traumatology, a specialist in Geriatrics and Ger-
ontology, a case manager nurse, and a nursing care 
and administrative tasks technician.

The inclusion criteria in our FLS are: patients ≥ 50 years 
of age from Health Sector I, from Zaragoza and with 
any of the following diagnostic categories according 
to ICD-9-CM (International Classification of Diseases): 
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vertebral fracture (805 and 806), pelvic fracture (808), 
proximal humerus fracture (812), distal radius and 
ulna fracture (813), and femoral neck fracture (820, 
821). All patients are identified through the emergen-
cy department care registry and invited to a weekly 
consultation where they are offered voluntary inclu-
sion in the unit. 

Our follow-up protocol includes phone or in-person 
follow-ups for, at least, 2 years after the initiation 
of treatment (at 6 months, 1 year, and 2 years after 
treatment initiation). Various factors such as the pa-
tients’ disease progression, therapeutic changes, and 
detection of fractures at follow-up impact the dura-
tion of personalized follow-up. For this study, all the 
follow-ups conducted on the selected sample were 
reviewed on 4 different occasions during the 3 years 
following their inclusion, and sometimes for longer 
periods, thus verifying therapeutic compliance to AOT 
and/or supplements administered.

This follow-up was mainly conducted by the case man-
ager nurse, either in person or over the phone. To 
evaluate compliance to AOT and supplements during 
different follow-ups, a questionnaire was used that 
classified compliance as good if medication was used 
>  80  % of the time, fair if used between 50  % and 
80 %, and poor if used < 50 % of the time. Additional-
ly, the tolerance or intolerance to both AOT and sup-
plements was recorded.

An important aspect of the follow-up was patient 
education and awareness provided by the case man-
ager nurse through detailed written information 
in the clinical report at the initiation of treatment 
and during in-person follow-ups, as well as verbally 
during phone follow-ups. The importance of treat-
ment regarding the risk of sustaining a new fracture 
and its implications for the patients’ quality of life 
and independence was stressed out as well.

From an initial sample of 1398 patients included 
during the study period, the final sample of the 
study included a total of 1280 patients with detailed 
explanations of the exclusions made in figure 1.

A database was created in the SPSS program for de-
mographic, clinical, initiation, follow-up, and com-
pliance variables associated with anti-osteoporotic 
treatment and/or supplements, as well as the causes 
for follow-up discontinuation and risk of fracture. 
These variables were used for a descriptive analysis.

The variables analyzed in our study include demo-
graphic variables (gender, age, and mortality), gen-
eral clinical variables (height, weight, body mass in-
dex), relevant past medical history (treatment with 
glucocorticoids over the past 6 months and organic 
diseases that may decrease bone mineral density or 
other risk factors associated with falling). For frac-
ture risk assessment with the FRAX® tool, the guide-

figure 1. Specifications of sample size variations.
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lines published by Azagra et al. (27) were followed, 
which adjusted the FRAX® for a Barcelona popula-
tion, describing thresholds that stratify the risk of 
major fracture as < 5  % for low risk, ≥ 5  % and < 
7.5 % for intermediate risk, and ≥ 7.5 % for high risk 
of fracture (23,27). The number of falls within the 
year prior to the index fracture, the location of in-
dex fractures, and the presence of previous fractures 
were documented.

Regarding the variable of supplements prescribed in 
the FLS, the milligrams of calcium used in the diet 
were estimated using a calcium intake calculator.

Compliance and tolerance variables to AOT and sup-
plements were collected in the 4 follow-ups conduct-
ed. Finally, the variable of causes of follow-up dis-
continuation was analyzed including compliance of 
the FLS program, follow-up by primary care physician 
(referral of follow-up to the patient’s primary care 
physician for various reasons like patient preference, 
initiation of supplements only, etc.), inability to con-
duct the follow-ups (inability to contact the patient 
during the follow-ups scheduled), medical decision 
(when discontinuation was indicated by a clinician 
assisting the patient, whether the FLS coordinator 
or a different healthcare professional assisting the 
patient for other reasons), mortality, treatment dis-
continuation by patient decision, and treatment not 
indicated.

Quantitative variables were analyzed as mean ± stan-
dard deviation, while the qualitative ones were an-
alyzed as absolute frequency and percentage. A uni-
variate descriptive statistical analysis was performed 
using the “SPSS Statistics” version 22 for Mac, with 
statistical significance set at p values < 0.05.

RESULTS

Out of the 1280 patients selected for our study, 1103 
(86.2 %, 95 %CI, 84.16–88.02) were women and 177 
(13.8 %, 95 %CI, 11.98-15.84) were men, with a mean 
age of 82.1 ± 9.9 years (Kolmogorov-Smirnov test for 
normality; p < 0.05.). The mean age in men was 84.3 
± 8.3 years, and 81.7 ± 10.2 years in women. 

Table I shows a descriptive analysis of the clinical 
variables studied. 

All patients in our sample had at least one index 
fracture, which was a prerequisite to be included 
in the FLS. Additionally, 6.3 % had two index frac-
tures, and 1.9 % three index fractures during recruit-
ment. Furthermore, 39.1 % had previously sustained 
some type of prior fracture before the index frac-
ture. Among patients with a past medical history of 

fracture prior to the index fracture, 30.5 % had sus-
tained a major fracture (5.3 %, hip; 5.2 %, humerus; 
7.7 %, wrist; 12.1 % vertebra) while the remaining 
8.5 % had sustained fractures in different locations. 
Regarding previous falls including the fall that led to 
their referral to our FLS, the mean number of falls in 
the year prior to inclusion was 1.7. 

Regarding treatment, only 26.7  % of the patients 
had received AOT and 34.8  % supplements pri-
or to inclusion. After evaluation in the FLS, 83.3 % 
received AOT, and 77.4  % supplements. The most 
prescribed drug after inclusion in the FLS was alen-
dronate (44.9 %) followed by denosumab (40.6 %), 
risedronate (6.8 %), teriparatide (7.6 %), and IV zole-
dronic acid (0.1 %). Combined calcium and vitamin 
D supplements were prescribed to 63.1 % of the pa-
tients, and vitamin D alone was prescribed to 36.9 % 
of the patients.

In our study, the mean time elapsed from treatment 
initiation to the first follow-up was 5.4 ± 4.8 months. 
The mean time from treatment initiation to the sec-
ond follow-up was 14.5 ± 7.4 months, to the third 
follow-up was 24.3 ± 8.9 months, and to the fourth 
follow-up was 33.8 ± 14.0 months.

Regarding follow-up continuity, out of the 1280 FLS 
users who received the first follow-up, 933 (72.9 %) 
had a second follow-up, 551 (43 %) had a third fol-
low-up, and 209 (16.3 %) a fourth follow-up.

Table II shows the type of follow-up conducted at 
each control, and compliance to TAO and supple-
ments, and tolerance to both in each individu-
al follow-up. A good compliance to TAO was seen 
during the 1st, 2nd, 3rd, and 4th follow-ups with rates 
of 72.1 %, 80.6 %, 83.1 %, and 83.7 %, respectively. 
Regarding supplements, proper compliance was seen 
in the during the 1st, 2nd, 3rd, and 4th follow-ups with 
rates of 90.1 %, 90 %, 88.2 %, and 87.1 %, respec-
tively. Regarding tolerance, the figures obtained for 
TAO exceeded 88 % in all follow-ups except the 1st 
one (77.4 %); regarding supplements, tolerance was 
> 94 % in all the follow-ups conducted. 

At the time of data collection, 41.8 % of the patients 
were still included in the follow-up program while 
58.2 % had completed the follow-up. Regarding the 
reasons for ending the follow-up, the most common 
reason was compliance with the FLS follow-up program 
(21.48 %) followed by death (11.02 %), follow-up by 
the patient’s primary care physician (9.53 %), patient’s 
decision (6.48  %), medical decision (3.83  %), treat-
ment not indicated (3.13 %), and the impossibility to 
contact the patient for follow-up reason (2.73 %). The 
percentage distribution of the reasons for ending the 
follow-up is shown on figure 2.
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Table I. Clinical variables. sites of index fractures #1 and #2, and presence of prior fractures before inclusion in the FLS  

n % 1280  % 95 %CI

Height (n = 1181) Mean: 1.6 m ± 0.1

Weight (n = 1180) Mean: 66.7 kg ± 12.4

BMI (n = 1180) Mean: 27.2 ± 4.8

BMI according to WHO (n = 1259)

Low weight

Normal weight

Overweight

Grade I obesity

Grade II obesity

Grade III obesity

21

423

492

241

67

15

1.7%

33.6 %

39.1 %

19.1 %

5.3 %

1.2 %

1.0-2.5

31.0-36.3

36.4-41.8

17.0-21.4

4.2-6.7

0.7-2.0

Past medical history (relevant)

Yes

No

912

368

71.3 %

28.7 %

68.7-73.7

26.3-31.3

Death (during the study period)

Yes

No

141

1139

11 %

89 %

9.4-12.9

87.1-90.8

Risk if FRAX fracture (n = 1058)

Low

Intermediate

High

54

140

864

5.1 %

13.2 %

81.7 %

3.9-6.6

11.3-15.4

79.2-84.0

Falls prior to index fracture

Yes

No

Mean: 1.7 falls within the year prior to the index fracture

1230

50

96.1 %

3.9 %

9-98.0

2.9-5.1

Site of index fracture #1 

Hip

Humerus

Wrist/Radius

Vertebra

Other

570

175

246

229

60

44.5 %

13.7 %

19.2 %

17.9 %

4.7 %

41.8-47.3

11.8-15.7

17.1-21.5

15.8-20.1

3.6-6.0

Site of index fracture #2

Hip

Humerus

Wrist/Radius

Vertebra

Other No

1

11

10

2

28

1228

0.1 %

0.9 %

0.8 %

0.2 %

2.2 %

95.9 %

0.0-0.4

0.4-1.5 

0.4-1.4

0.0-0.6

1.5-3.2

94.7-97.0

Existence of previous fracture

Yes

No

500

780

39.1 %

60.9 %

37.9-41.3

58.2-63.6

BMI: body mass index; Fx: fracture; FLS: fracture liaison service; WHO: World Health Organization.
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figure 2. Causes to end of follow-up among users treated at the FLS (in percentages) (FLS: fracture liaison service).

Table II. Compliance and tolerance of AOT and supplements at the follow-ups 

Follow-up #1

(n = 1280)

Follow-up #2

(n = 933)

Follow-up #3

(n = 551)

Follow-up #4

(n = 209)

Type of follow-up

On-site

Phone call

867 (67.7 %)

413 (32.3 %)

324 (34.7 %)

609 (65.3 %)

104 (18.9 %)

447 (81.1 %)

28 (13.4 %)

181 (86.6 %)

Compliance to AOT

Good

Regular

Poor

Not applicable

923 (72.1 %)

18 (1.4 %)

82 (6.4 %)

257 (20.1 %)

752 (80.6 %)

20 (2.1 %)

73 (7.8 %)

88 (9.4 %)

458 (83.1 %)

8 (1.5 %)

55 (10 %)

30 (5.4 %)

174 (83.7 %)

4 (1.9 %)

21 (10.1 %)

9 (4.3 %)

Tolerance to AOT

Yes

No

Not applicable

991 (77.4 %)

32 (2.5 %)

257 (20.1 %)

824 (88.3 %)

21 (2.3 %)

88 (9.4 %)

509 (92.4 %)

12 (2.2 %)

30 (5.4 %)

195 (93.3 %)

5 (2.4 %)

9 (4.3 %)

Compliance to supplements

Good

Regular

Poor

Not applicable

1153 (90.1 %)

19 (1.5 %)

69 (5.4 %)

39 (3 %)

840 (90 %)

19 (2 %)

53 (5.7 %)

21 (2.3 %)

486 (88.2 %)

5 (0.9 %)

48 (8.7 %)

12 (2.2 %)

182 (87.1 %)

4 (1.9 %)

13 (6.2 %)

10 (4.8 %)

Tolerance to supplements

Yes

No

Not applicable

1219 (95.2 %)

22 (1.7 %)

39 (3 %)

896 (96 %)

16 (1.7 %)

21 (2.3 %)

529 (96 %)

10 (1.8 %)

12 (2.2 %)

198 (94.7 %)

1 (0.5 %)

10 (4.8 %)

AOT: anti-osteoporotic treatment.

Reasons to end follow-up at the FLS

Follow-up still going

Compliance to the FLS program

Follow-up at the primary care unit

Inability to conduct follow-up

Upon medical decision

Death

Patient's decision to discontinue treatment

Treatment not indicated
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DISCUSSION 

This study reports the experience gained from imple-
menting an FLS in our hospital to determine the basic 
profile of patients treated in the unit and shows data 
on follow-up and compliance to anti-osteoporotic 
treatment and calcium and vitamin D supplements.

Regarding the presence of previous fractures before 
the index fracture as the reason why patients are en-
rolled in our FLS, 39.1 % had sustained a previous frac-
ture (in some cases, up to 3 previous fractures), which 
is higher compared the findings reported by Ojeda 
(23), where only 19 % of users had sustained a previ-
ous fracture before.

We should mention that the mean BMI of our sam-
ple was 27.21 kg/m2 similar to the results obtained by 
Azagra et al. (27). Furthermore, only 1.7 % of our pa-
tients had BMIs < 18.5 kg/m2, which is similar to the 
figures provided by the study conducted by Naranjo et 
al28 who found a 1.4 % rate in that BMI range. In our 
case, 64.7 % of patients were overweight or obese.

A total of 81.7 % of the sample had a high risk of frac-
ture, which is consistent with the profile of patients 
treated in an FLS who have already sustained, at least, 
1 fracture. This stresses the importance of previous 
fracture when it comes to determining the risk of fu-
ture fractures and reinforces the importance of initi-
ating anti-osteoporotic treatment as soon as possible. 
These are conclusions also reached in the studies con-
ducted by Walters et al. (6), De Bruin et al. (12), Borg-
ström et al. (13), and Wu et al. (11).

Therefore, the profile of patient who is often examined 
in our unit would is that of an approximately 82-year-
old woman who has sustained an osteoporotic index 
fracture, who is overweight, and who has relevant past 
medical history of osteoporosis with a high risk of frac-
ture according to FRAX and is not on anti-osteoporotic 
treatment despite nearly 40 % have sustained a previ-
ous fracture before the index fracture.

Our study shows a high percentage of hip fractures as 
index fractures (44.5 %). This could be due, on the one 
hand, to the presence of an orthogeriatric unit at the 
hospital where our FLS is located, with which we work 
collaboratively for secondary fracture prevention. On 
the other hand, it could be a common finding in most 
FLSs that capturing hip fractures is easier since these pa-
tients require hospital admission. Our study shows a high 
number of hip fractures as the index fracture. In our case, 
within the first year of unit activity, the focus of patient 
recruitment was almost exclusively on hip fractures. Our 
results differ from former studies that present different 
FLS models and rates of patient recruitment. For exam-
ple, in the study conducted by Luc et al. (8), they only had 
9 % of the patients with hip index fractures, and in the 
study conducted by Borrgström et al. (13) they obtained 
only 19.6 % among their participants.

The mean number of falls sustained by our patients 
in the year prior to inclusion in the FLS (including the 
one that caused the index fracture) was 1.7. We be-
lieve that this data greatly underestimates the actual 
number of previous falls since it is collected retrospec-
tively from the patients themselves or their relatives/
caregivers who often do not remember falls that did 
not have the clinical significance of a fracture.

Regarding the type of treatment initiated, a high per-
centage of patients received alendronate (44.9  %), 
which is consistent with the national clinical guide-
lines during that period of time, and with the study 
conducted by Walters et al. (6). The high percentage 
of patients who received denosumab (40.6 %) is con-
sistent with the fact that a high percentage of patients 
are very old, have a high prevalence of hip fractures, 
are on multiple drugs, and have significant comorbid-
ities. Additionally, in our FLS, IV zoledronic acid was 
not administered except in some exceptional cases.

On the other hand, studies such as those conducted by 
Gómez-Navarro et al. (4), Walters et al. (6), and Ojeda 
(23) highlight the high percentage of patients who 
were not on any pharmacological treatment prior to 
being included in the FLS. Our study shows similar fig-
ures, specifically, 73.3 % of our patients were not on any 
prior pharmacological treatment. These data are simi-
lar compared to those from other studies that assessed 
treatment gap like the one conducted by Hiligsmann et 
al. (14) that estimated that treatment gap in 2019 went 
from 25 % to 95 % in European countries. In addition, 
according to the IOF report from 2021, treatment gap 
in high risk patients was a mean 71 %. However, when 
adjusting for sex, 71.5 % of women and 84.2 % of men 
were not on prior treatment, data somehow slightly 
different from the findings reported by Borgström et 
al. (13) who saw, back in 2020, that treatment gap in 
Europe was greater in women (73 %) compared men 
(63 %). Our study highlights a low percentage of pa-
tients receiving prior anti-osteoporotic treatment when 
the index fracture was sustained (26.7  %). However, 
reliable information regarding the prescription of such 
treatment in patients with or without a previous frac-
ture could not be obtained to determine if the differ-
ence between the two groups was significant.

The data obtained show a higher number of patients 
receiving anti-osteoporotic treatment and supple-
ments after being assisted at our FLS. Specifically, 
there was a 59.6  % increase in the use of anti-oste-
oporotic treatment and a 42.6 % increase in the use 
of supplements. This increase in the percentage of pa-
tients on treatment after FLS enrollment is also found 
in the results obtained by Axelsson et al. (29).

Regarding the follow-ups conducted, it was found 
that they reasonably abided by the initial protocol, al-
though time ranges were too wide compared to the 
mean.
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Regarding treatment compliance and supplements eval-
uated in each follow-up, we believe that the follow-up 
program of our FLS was crucial to achieve good compli-
ance to anti-osteoporotic treatment (TAO) and supple-
ments. Data on good compliance obtained throughout 
the entire follow-up period are satisfactory compared 
to the treatment gap discussed earlier in patients not 
included in FLS programs. At the first follow-up, good 
compliance was seen in 72.1 % of the patients, a per-
centage that went up in subsequent follow-ups. With-
in the second follow-up, the rate of good compliance 
to TAO was 80.6 %, within the third follow-up it was 
83.1 %, and within the fourth follow-up, it went up to 
83.7 %. This progressive increase in compliance over 
time was also reported by Walters et al. (6). However, 
these results differ from those found by Ojeda (23) and 
Naranjo et al. (28) as these studies did not find signifi-
cant difference in the percentages of good compliance 
among follow-ups. We should mention that the study 
sample shows the number of patients included in the 
FLS from 2016 through 2020. Therefore, a percentage 
of patients included in 2019 and 2020 would not have 
reached 2 years since their inclusion and never had a 
third or fourth follow-up. The lower compliance rate 
seen within the 1st follow-up compared to the subse-
quent ones is striking. We do not know the exact reason 
for this, but it could be that adverse effects and treat-
ment intolerances typically appear at the beginning of 
treatment, and until the patients are visited (in-person 
or by phone) at the 1st follow-up and treatment is ad-
justed, they may not fully comply to it.

Finally, regarding the causes for ending the follow-up 
in our FLS, the most common cause was completion 
of the follow-up program (21.48 % of patients), which 
in our case is typically 2 years, with some exceptions 
as previously mentioned. The second cause was mor-
tality at the study period (11 % of the cases). Similar 
findings have been reported by Kanis et al. (26) who 
found a 15 % mortality rate among their participants. 
Only 6.48 % of patients discontinued treatment and, 
therefore, ended their follow-up by their own deci-
sion. We believe that this data probably does not re-
flect the reality as a whole, and the rate of treatment 
discontinuation is underestimated since the data ob-
tained are self-reported by the patients and may not 
accurately represent the actual situation. At the end 
of the follow-up program, patients transition to being 
monitored by their primary care physician. The limited 
duration of follow-up in an FLS underscores the impor-
tance of a good relationship and communication with 
primary care units to maintain treatment compliance 
beyond the temporal scope of an FLS. Despite the op-
timistic results regarding compliance in our study, we 
should mention a free limitations. Firstly, it is a ret-
rospective study, which limits the amount and quali-
ty of information available. Additionally, the patient 
sample is treated as a homogeneous group, which is 
not consistent with reality as different comorbidities, 
cognitive status, and social support can influence the 
patients’ compliance capabilities. Secondly, regarding 

the assessment of treatment compliance, we should 
mention that information comes from the patients 
themselves and may differ to some extent from reality. 
In addition, there was no information available on ef-
fective drug withdrawal from pharmacies until the im-
plementation of electronic health records within the 
final months of the study period, thus making it im-
possible to draw conclusions on long-term treatment 
persistence. Finally, there was no control group of pa-
tients not included in an FLS for comparison purposes.

On the other hand, one of the strengths of the study 
is the large number of patients included in the sample 
and each follow-up (despite the progressive loss of pa-
tients) with a structured follow-up program for a min-
imum period of up to 2 years, which allows obtaining 
relevant data on the impact of an FLS on treatment 
initiation and compliance.

In conclusion, this study describes the impact of our 
FLS on the initiation of anti-osteoporotic treatment 
and compliance to such treatment over the course of 
follow-up. The inclusion of these patients in an FLS 
appears to improve the percentage of patients with 
a previous osteoporotic fracture who receive preven-
tive treatment significantly. In addition, the active fol-
low-up conducted by the case manager nurse could 
be a determinant factor to improve treatment compli-
ance in the early years after the fracture, thus reduc-
ing the risk of re-fracture.
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Abstract
Romosozumab is undoubtedly an excellent drug to treat osteoporosis. However, its high price—much higher than 
antiresorptive drugs—initially led to accepting that its indication should be limited to patients with particularly high 
risk of fracture. However, the implementation of this idea into the routine clinical practice has been challenging. Firstly, 
different terms ("very high risk", "high risk", "severe osteoporosis") have been used to describe such indications, and 
the specific meaning of each term changes from one author to the next. On the other hand, without enough scientific 
basis, concepts have been introduced to expand the drug indications to the point of proposing its universal or near-uni-
versal use ("imminent risk", initiation of anabolic treatment for osteoporosis universally or quasi-universally). All this has 
created confusion among prescribing physicians and led to overly restrictive regulations imposed by health authorities 
regarding its use. This manuscript delves into these and other ideas in detail.


