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Methods: Aretrospective observational study of a cohort of patients older than 65 years admitted with HFs
to an orthogeriatric unit between February 25th (2013) and December 16th (2016). After hospitalization,
those patients with a good baseline social, functional, and cognitive situation were referred to the FLS. A
comprehensive geriatric assessment and treatment adjustment were conducted. A comparison between
Geriatric assessment FLS patients and HF pat.ients non—.referred was made. o )
Aging Results: From 1887 patients admitted to the orthogeriatric unit, 469 (24.85%) were referred to the FLS.
Frailty fracture Of those, 328 were women (75.6%) and 337 (77.6%) lived in the community. The FLS patients had a bet-
ter functional status (96.8% of the patients with independent gait versus 64.8%) than non-FLS patients
(p<0.001).After 3 months in the FLS, 356 (82%) patients had independent gait and had improved their ana-
lytical values. Antiosteoporotic treatment was prescribed to 322 patients (74%), vitamin D supplements
to 397 (91.5%), calcium to 321 (74%), and physical exercise to 421 (97%).
Conclusions: Patients referred to an FLS were younger, with a better functional and cognitive situation.
At hospital discharge, they frequently presented gait impairment and laboratory abnormalities (anemia,
hypoproteinemia, vitamin D deficiency) that presented good recovery due to the patient’s previous base-
line. These patients benefit from comprehensive treatment (pharmacological and non-pharmacological).
© 2022 SEGG. Published by Elsevier Espafia, S.L.U. All rights reserved.
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Perfil y evolucion a 3 meses de pacientes con fractura de cadera evaluados en
una unidad de coordinacion de fracturas (Fracture Liaison Service [FLS])

RESUMEN

Palabras clave: Introduccion: Hay pocos estudios sobre las unidades de coordinacion de fracturas (Fracture Liaison Ser-
Fractura 515 cadera ) vices [FLS]) que evaltien a pacientes mayores tras una fractura de cadera (FC) a través de una valoracién
Prevencion secundaria geridtrica integral. Nuestro objetivo es determinar las caracteristicas de estos pacientes, los resultados y

Valoracién geriatrica : .
.. .g los tratamientos prescritos.
Envejecimiento

Fractura por fragilidad
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Meétodos: Estudio observacional retrospectivo de una cohorte de mayores de 65 afios ingresados tras
fractura de cadera (FC) entre el 25 de febrero de 2013 y el 31 de diciembre de 2016 en una unidad de
ortogeriatria. Tras el alta hospitalaria, los pacientes con buen soporte social y buena situacion funcional y
cognitiva fueron citados en la FLS. Se realizé una evaluacién geriatrica integral y un ajuste del tratamiento.
Dichos pacientes se compararon con pacientes con fractura de cadera no derivados a esta unidad.

Resultados: Un total de 1.887 pacientes ingresaron en la unidad de ortogeriatria, y 469 (24,85%) fueron
derivados a la FLS. De ellos, 328 fueron mujeres (75,6%) y 337 (77,6%) vivian en el domicilio. Los atendi-
dos en la FLS tuvieron mejor funcionalidad (96,8% de pacientes con deambulacién independiente versus
64,8%) que los no incluidos (p <0,001). A los 3 meses en la FLS, 356 (82%) pacientes presentaban deambu-
lacién independiente y habian mejorado sus valores analiticos. Se prescribieron antiosteoporéticos a 332
pacientes (74%), suplementos de vitamina D a 397 (91,5%), calcio a 321 (74%) y ejercicio fisico a 421 (97%).
Conclusiones: Los pacientes atendidos en una FLS fueron mas jévenes, con mejor situacién funcional y cog-
nitiva. Al alta hospitalaria, frecuentemente presentaron inestabilidad de la marchay alteraciones analiticas
(anemia, hipoproteinemia, déficit de vitamina D) que tuvieron buena evolucion dado el estado previo del

paciente. Estos pacientes se benefician de un tratamiento integral (farmacolégico y no farmacolégico).
© 2022 SEGG. Publicado por Elsevier Espafia, S.L.U. Todos los derechos reservados.

Introduction

With population aging and the significant increase in osteoporo-
sis, today’s society is facing an increase in frailty-related fractures.
Itis estimated that in the year 2050 there will be about 6 million hip
fractures,! thus, making this a worldwide problem that we cannot
ignore.

The incidence of hip fracture (HF) is growing in European coun-
tries due to the aging of the population and has become a public
health problem in most European countries such as the United
Kingdom and Spain.? Within frailty-related fractures, HFs are the
ones with the worst health outcomes due to their association with
anincrease in morbidity and disability in basic activities of daily liv-
ing, cognitive impairment, and other factors including an increase
in 1-year mortality rates.> Most studies have focused only on bone
metabolism treatments* and have not considered other aspects
of assisting older patients who present more complications such
as functional and cognitive impairment, pain, malnutrition, and
comorbidities. These patients, therefore, present different clinical
characteristics.

Fracture Liaison Services (FLS) emerged as a multidisciplinary
management model to reduce the risk of a second fracture in those
patients who have presented a frailty-related fracture.” Their main
function is to identify patients who have experienced fractures
and comprehensively assess all elements that increase the risk
of another fracture to reduce it and, if needed, initiate antiosteo-
porotic treatment.®

In the reviewed literature on FLS, most studies are population-
based and include a wide range of patients with different types of
fractures, with means their mean ages are much lower than those
found in patients with HFs, and few studies have included older
patients with HFs.*”

In general, the risk evaluation of new fractures includes a
study of the risk factors, previous drugs, and compliance with
antiosteoporotic drug treatment. With older adults, however, non-
pharmacological interventions (comprehensive assessment with
multi-component exercise, assessing the risk of falls, preventing
polypharmacy, healthy diet, smoking cessation, avoiding alcohol)
must be the first approach to fracture prevention.?

In order to do this, there are various models, the most effective of
which not only identifies patients who have experienced fractures,
but also studies the risk of new fractures, indicates treatment, and
coordinates the follow-up.? The benefits of FLS shown by studies
include the increased diagnosis and treatment of osteoporosis, the
reduced risk of new fractures, the greater efficiency in health care,
and the reduction in mortality.!? Each FLS conducts different activ-
ities, but few detailed explanations of their functions have been
published.!!

The approaches that have been published so far regarding FLS
interventions are highly limited. Thus, this is the first study to assess
HF geriatric patients comprehensively through an FLS, including
functional, and cognitive descriptions and the pharmacological
changes made throughout the follow-up.

The objective of this study is to describe the clinical, functional,
and blood test profile of patients referred to an FLS after a HF using a
comprehensive geriatric assessment with a multicomponent inter-
vention and to describe their 3-month progression and the specific
treatments they have taken.

Materials and methods
Study design

This is a retrospective observational study of a patient cohort
referred to an FLS for HF.

Participants and settings

Every patient older than 65 years of age who was admitted with
a HF to the acute orthogeriatric unit at Hospital Universitario La
Paz, Madrid (Spain) between the 25th of February 2013 and the
16th of December 2016 was assessed. 1887 patients were admit-
ted to the orthogeriatric unit during this period. The unit’s patient
management protocol has been previously described,'2!3 known
as FONDA for Function, Osteoporosis, Nutrition, Pain, and Anemia.
We describe the aim of the protocol in the baseline and admission
assessment.

Basement and admission assessment

During admission to the orthogeriatric unit, the patients were
treated by the orthopedic surgeon, geriatrician, and orthogeriatric
nurse. In addition to the usual orthogeriatric care, the patients were
managed with a standardized protocol of comprehensive treat-
ment, which included: (1) prescription of physical exercise right
after admission to improve their functional status; (2) instructions
to treat vitamin D deficiency if it was detected through oral sup-
plements; (3) nutritional oral high-protein supplementation for
hospitalized patients at risk of malnutrition (defined as hypopro-
teinaemia [(<6.5 mg/dL], hypoalbuminemia [<3.5 mg/dL], low body
mass index [BMI<22kg/m?] or low oral intake); (4) scheduled
pain medication consisting of paracetamol with metamizole and,
if needed, tramadol; and (5) red blood cell concentrate transfusion
if the hemoglobin level was <9g/dL or <10g/dL in patients with
diseases affecting vital organs and intravenous iron infusion in
case of iron-deficiency anemia or the risk of having the condition.
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1.887 initial patients at an
orthogeriatric unit
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follow-up)

v
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N=1.418 (75.15%)
89 (6.3%) died

Dementia
Nonsocial support

Functional impairment

Fig. 1. Study flowchart.

A comprehensive geriatric evaluation was conducted at admis-
sion and discharge, and the cases selected for follow-up were
evaluated 3 months after the fracture.

Data was collected by the orthogeriatric nurse during the first
72 h after hospital admission, on discharge day, and during the
medical visit. The clinical baseline variables were age, sex, place of
residence, current diseases, number and type of prescribed drugs,
American Society of Anesthesiologists Physical Status Classifica-
tion, and abbreviated Charlson Index. In this study, we considered
patients could walk independently when the Functional Ambula-
tion Category score was >4.'% Activities of daily life were assessed
using the Barthel index,'® and the previous mental state was
assessed using the Red Cross Mental Scale and Pfeiffer’s Short
Portable Mental Status Questionnaire (SPMSQ)'6 at admission and
discharge, with cognitive impairment considered as an SPMSQ
score > 2. Hemoglobin, vitamin D, calcium, total serum protein, and
albumin levels were recorded. Pain severity was assessed using
the verbal rating scale of Morrison et al.,'” which classifies pain
from O (no pain) to 5 (unbearable pain) while at absolute rest and
while weight-bearing at discharge. Information was collected on
whether antiosteoporotic medication, vitamin D, and calcium were
prescribed before hospital admission and at discharge.

Assessment at FLS

Those patients who were considered able to attend and who
would benefit from follow-up in the FLS were selected for the
appointment. Of 1887 patients admitted, 469 (24.85%) were
referred to the FLS.

The eligibility criteria for an appointment to the FLS were (1)
admission due to a frailty-related HF in the orthogeriatric unit, (2)
a functional situation and social support system that would make
it possible for the patient to attend the appointment and (3) suf-
ficiently unimpaired mental health that would make following all
recommendations a feasible possibility.

All the patients received treatment and exercise indications
following the hospital protocol at discharge whether they were
included in the FLS or not.

The selected patients were re-evaluated at the FLS medical visit
3 months after the fracture by the orthogeriatric nurse and geriatri-
cian, during which a comprehensive geriatric assessment, detection
of frailty, blood test, pain evaluation, and diet review were con-
ducted. Whether the patients were taking antiosteoporotic drugs
and whether they were performing the physical exercise program
was recorded.

During the FLS examination, some of the clinical variables were
obtained and blood samples were obtained. Furthermore, physical
frailty was assessed using the Short Physical Performance Battery,'8
while handgrip strength was measured using a Jamar® hydraulic
dynamometer. The established parameters were as follows: ane-
mia when the hemoglobin level was <13 g/dL in men and <12 g/dL
in women; hypoproteinaemia when the total serum protein level
was <6.5mg/dL; and hypoalbuminemia when the albumin level
was <3.5 mg/dL. Low grip strength was considered <23 kg for men
and <13 kg for women. These cut-off points were obtained from the
reference values of a previous study of a population-based cohort
that assesses the target population of the same hospital’s area (the
Pefiagrande Cohort Study).!® Bone health medication and physical
exercise prescriptions were re-evaluated and re-recorded. Physi-
cal exercises consisted of a previously described multicomponent
program'? that included physical strength, balance, and flexibility
exercises.

Statistical analysis

We performed a descriptive analysis of the variables at baseline,
on admission, and at follow-up. The study was designed to recruit
patients for 3 years. The final sample was made up of 1887 patients,
of whom 469 attended the consultation. This sample size allows,
with 80% power, to find differences between groups of 5 points in
the Barthel index and 10% in the proportion of patients with inde-
pendent walking, cognitive impairment, and ASA or SPMSQ > 2, as
well as adjusting a model of logistic regression with the analyzed
variables. The quantitative variables are presented as mean val-
ues and standard deviations, while the qualitative variables are
presented as absolute numbers and relative frequencies. We cal-
culated the statistical significance of each variable’s associations
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using a paired samples t-test, chi-square test, Fisher’s exact test
the analysis, we considered 0.05 as the indication of statistical sig-
nificance. The data analysis was performed using SAS software v9.4
(Copyright © 2013 SAS Institute Inc, Cary, NC, USA).

Ethical considerations

This research project was approved by the research ethics com-
mittee of the La Paz Hospital where the study was conducted
(protocol number PI-3261).

Results

Of the 1852 patients admitted to the orthogeriatric unit during
the research period, 469 met the inclusion criteria for referral to
the FLS and were therefore given an appointment. Ultimately, 434
visited the clinic. The mean waiting time from admission to the
appointment was 108 (SD 32) days (Fig. 1).

Patients’ characteristics

Table 1 shows the characteristics of the patients admitted to the
orthogeriatric unit based on whether they were referred to the FLS
or not. Geriatric patients referred to the FLS after a frailty-related
HF were of similar age, Barthel Index, and cognitive status, and
both were mostly living in the community. However, more patients
in the FLS group (96.8% vs 64.8%) had independent gait without
statistical differences.

Regarding the ASA and Pfeiffer scale results, both parameters
seem to show better results in patients referred to the FLS. In the
case of the ASA scale, 78% of patients not referred had a score over
II (p<0.001), while only 53.9% of the patients in the FLS group
achieved this score. In the case of the Pfeiffer test, 29.1% committed
> 2 errors in the not referred group, whereas 2.3% of the patients
referred reached this score (p<0.001).

At discharge, significant differences were found concerning
independent gait and Pfeiffer scale results in patients referred to
the FLS.

When analyzing discharge destination, we observed significant
differences in every parameter analyzed, with a higher presence of
both home-bound discharges and referrals to rehabilitation units
in patients included in the FLS group versus a higher rate of insti-
tutionalization and death in patients not included (p <0.001).

When carrying out the multivariate analysis applying three
models, we found that gait independence ceases to be a significant
parameter, giving way to cognitive and social (defined as living in
their home) situations being the most relevant factors.

Furthermore, in regards to the institutionalization and refer-
rals to rehabilitation units, the differences found in the univariate
analysis were maintained.

Mortality

The mean hospital mortality ranges between 4 and 5%, being
6.3% in our study in those not included in the FLS and O in those
who met the inclusion criteria.

Evolution of patients in the followed-up (Table 2)

At 3 montbhs, all clinical, functional, and analytical parameters
show significant improvement when referred to the FLS, except for
cognition quantified by the Pfeiffer test.

Pharmaceutical management
Table 3 shows the treatments prescribed at the different

moments during the patients’ evolution. The prescription rate rose
from 15.4% at baseline to 91.5% at the FLS for vitamin D, from 15.7%
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to 74.2% for antiosteoporotic drugs, and from 10.8% to 74% for cal-
cium supplements. Oral nutritional supplements were required in
almost all cases during the hospital stay and for 60% of the patients
at discharge. Physical exercises were prescribed to all patients dur-
ing the hospital stay and at discharge and to 97% of the patients at
the FLS consultation.

Discussion

Our results show that, after suffering a HF, patients referred
to a FLS were in their eighties, complex, and more likely to be
community-dwelling. There were clear differences regarding age
and functionality status between the patients who were referred
to the FLS and those who were not due to the inclusion criteria.
In addition, all the clinical, functional, and analytical parameters
analyzed in the patients referred to the FLS showed evolutionary
improvement of the sample selected for the FLS. Furthermore, if we
compare the Spanish Hip Fracture Registry and other international
registries,”’ we can see that most of the patients in these interna-
tional registries lived in the community (around 70%) and a small
percentage had cognitive impairment (less than 30%), which aligns
with the results obtained in our project.

A mortality of 2% during hospitalization was observed, which,
if compared with the Spanish Hip Fracture Registry, is within the
range, as shown. As shown in some articles and according to the
characteristics of the patient’s, a worse prognosis may be seen.?!
Other articles also focus on recovery after 3 or 6 months, showing
that the patients do not recover to the previous situation.??

On discharge, between 15 and 30% of patients returned home.
We have seen an increase in this percentage in our study in the
patients referred to the FLS, going up to 38.5%. Usually, 32% of
patients are transferred to functional recovery units in Spain, while
in countries such as Ireland, Australia, or Germany this percentage
increases up to 50%, closer to the results provided in this study.

Our patients were among the oldest FLS patients described in the
literature. The mean age was 85.8 years, older than that of previous
studies where the mean age ranged from 71 to 82.5 years.2>2* This
fact is important because as a patient’s age increases, so does their
complexity and comorbidity. As far as we know, there have only
been a few studies with a similarly aged population. A study by
Gosch et al.,”> which included patients with a mean age of 82.5
years who attended a geriatric fracture center, focused specifically
on osteoporosis treatment. Only 15% of their patients had a previous
HF.

On discharge, 226 (61.42%) patients had been prescribed oral
bisphosphonates; however, 65% of the 160 patients who were
followed up after 12 months had stopped taking the oral bis-
phosphonates. In the Spanish Hip Fracture Registry,?0 the rate of
bisphosphonate prescription on discharge for patients with a mean
age of 86.7 years after a HF in 54 Spanish hospitals was higher than
for our patients (37% vs. 27.2%) but we have found it was much
lower at followed-up (41% vs. 74.2%).

The study’s antiosteoporotic treatment prescription rate was
similar to ours (74.2% in our study vs. 68.8% in the study by Gosch
et al.,2® for antiresorptive therapy, 91.5% vs. 95.6% for vitamin D
supplementation, and 74% vs. 80.2% for calcium supplementation
respectively). In other Spanish studies, Naranjo et al.,>* describe an
FLS in which 75% of the patients were taking bisphosphonates at 6
months and Gamboa et al.,2> analyzed also data from 85-year-old
patients discharged for HF.

Most studies on the FLS experience of patients with HF have
shown that the FLS prioritizes actions on the bone metabolism
and have described the results along this line but do not include
other aspects e.g., the increase in detection of osteoporosis,® the
establishment of osteoprotective treatments,>425 the reduction in
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Table 1
Characteristics of patients with hip fractures, classified according to whether or not they were referred to the Fracture Liaison Service (n=1887).
Non-referred patients Patients referred to the FLS OR (95% CI) p-Value
n 1418 469 (24.85%)
Baseline

Age, years 86.0+7.6 84.4+5.8 1.02 (0.99, 1.05) <0.001°

Women, n (%) 1068 (75.3%) 328(75.6%) 1.45(0.93, 2.26) 0.99°

Independent gait 919 (64.8%) 420 (96.8%) 1.03 (0.33,3.24) <0.001°

Barthel index 71.2+£26.4 93.5+£10.0 1.05 (1.03, 1.08) <0.001°

Cognitive impairment 237 (16.7%) 3(0.7%) 0.46 (0.20, 1.05) <0.001"

Living in their own home 1.049 (74.0%) 337 (77.6%) 8.14(1.96,33.9) <0.121°
Hospital admission

ASA Scale > 11 1106 (78.0%) 234 (54.0%) 0.49 (0.33,0.73) <0.001°

Pfeiffer's SPMSQ>2 413 (29.1%) 11(2.3%) 0.23(0.15, 0.35) <0.001"
At discharge

Independent gait 31(2.2%) 25 (5.8%) 0.99 (0.22, 4.40) <0.001°¢

Barthel index 30.4+£17.6 47.7+13.6 1.01 (0.99, 1.03) <0.001°

Pfeiffer's SPMSQ > 2 429 (30.3%) 13 (3%) 0.41(0.23,0.73) <0.001"

Discharge destination <0.001"

Own home 305 (21.6%) 167 (38.5%) Ref

Nursing home 516 (36.5%) 37 (8.5%) 0.24(0.10, 0.58)

Rehabilitation unit 478 (33.8%) 228(52.5%) 0.98 (0.56, 1.74)

Deceased 89 (6.3%) 0 (0.0%) -

Other 30 (2%) 2(0.5%) -

2 t-Test.
b Chi-square test.
¢ Fisher’s exact test.
Table 2
Evolution of patients with hip fractures followed-up in a Fracture Liaison Service (n=434).
Hospitalization At discharge?® FLS consultation®
Independent gait 420(96.8%) 13(2.9%) 356(82%)
Walking aids

None 385(88.7%) 5(1.2%) 86(19.8%)

1 walking stick 42(9.7%) 4(0.9%) 220(50.7%)

2 walking sticks 3(0.7%) 24(5.5%) 29(6.7%)

Walking frame 4(0.9%) 401(92.4%) 99(22.8%)

Barthel index 93.5+10 47.75+13.65 83.7+18.2
Pfeiffer’s SPMSQ > 3 87(19.6%) 83(19.1%) 86(19.8%)
Pain at rest

Mild (0-1) - 370(85.2%) 428(98.6%)

Moderate (2-3) - 55(12.7%) 6(1.4%)

Severe (4-5) - 9(2.1%) 0(0%)

Pain when weight bearing

None/mild (0-1) - 101(23.3%) 393(90.6%)

Moderate (2-3) - 258(59.4%) 41(9.4%)

Severe (4-5) - 75(17.3%) 0(0%)

Anemia

Men<13g/dL - 101(95.3%) 34(32%)

Women <12 g/dL - 289(88.1%) 45(13.7%)
Hypoproteinaemia < 6.5 mg/dL - 303(69.9%) 91(20.96%)
Hypoalbuminemia < 3.5 mg/dL - 337(78.6%) 48(11.05%)

Vitamin D <30 ng/mL - 404(93.1%) 108(25%)

HF = hip fracture; FLS = Fracture Liaison Service; SPPB = Short Physical Performance Battery.
2 All the differences between the second and third columns have a p<0.001, except for Pfeiffer's SPMSQ > 3, which is 0.766.

Table 3

Prescribed treatments for patients with hip fractures followed-up in a Fracture Liaison Service.

Baseline Admission Discharge Visit to the FLS
Vitamin D 67 (15.4%) 340 (78.3%) 419 (96.5%) 397 (91.5%)
Calcium 47 (10.8%) - 368 (84.4%) 321(74%)
Antiosteoporotic drugs 68 (15.7%) - 118 (27.2%) 322 (74.2%)
Oral nutritional supplements - 402 (92.6%) 258 (59.4%) 65 (15%)
(

Multimodal exercise prescription

430 (99.1%)

430 (99.1%)

421 (97.0%)
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posterior fracture, and the increase in healthcare efficiency.>?’
The results in terms of secondary fracture prevention are impor-
tant, but these patients also need to be addressed and managed
comprehensively. Our study not only took antiosteoporotic treat-
ment into account but also considered the patients’ comprehensive
geriatric assessment. Several studies have implemented a geriatric
HF care program and education on fall prevention,?® while others
have included a comorbidity evaluation® and even a functional
assessment.2> However, they do not describe a comprehensive
geriatric assessment, the patients’ clinical details, or the need for
other treatments, which are needed to recover the patients’ general
condition and function.

After the hospitalization process with the follow-up in the FLS,
we applied European guidelines for antiosteoporotic treatment and
an individualized multicomponent approach to improving their
recovery.

The period between the start of the study and the follow-up
also influences the results. Currently, the recommended time to
start drug treatment is when patients experience a fracture and
are hospitalized. Pape and Bischoff Ferrari*® proposed that treat-
ment for patients with HFs should begin upon discharge from the
orthogeriatric unit itself rather than waiting for a medical visit a
few months after the fracture. Thus, even geriatric patients who
are unable to attend FLS consultations will benefit from secondary
fracture prevention.

The differing patterns and models of FLS make comparisons
between them very difficult. There is diversity in the literature
in terms of the follow-up time after a HF, with several FLS stud-
ies including a follow-up of 6 to 12 months,?® while other studies
established follow-up after 3 months, as in our case.?? Each FLS
has also its own protocol. However, there is more agreement in
the literature regarding the best patient candidates for follow-up
in any FLS. These patients would be the ones who experience a
frailty-related fracture, who live in the community, and have good
functionality and no cognitive impairment.2326-29

This study analyzed a large number of HF cases included in 4
years, representing the study population reflecting a particularly
complex, vulnerable, and older population compared to previous
studies in a tertiary referral hospital with a target population of
520,000 residents and a large number of variables are taken into
account, including variables regarding physical function, cognitive
evaluation, and blood test results.

However, there are some limitations that we have to take into
account. It is a retrospective observational study. Also, the patient
selection bias is due to the inclusion criteria. Only those patients
with a good baseline social, functional, and cognitive situation were
referred to the FLS, to make attending the appointment more pos-
sible and following the medical recommendations more likely.

Conclusion

In conclusion, this study assesses HF geriatric patients referred
to an FLS and describe the clinical, functional, and blood test pro-
file thatidentify the rates and evolution of geriatric syndromes. Our
results show that these situations are very common in such patients
and should be necessary a comprehensive non-pharmacological
and pharmacological treatment to improve the secondary preven-
tion of fractures. This recommendation should be included in future
guidelines for those patients older than 65 years who experience
a HF and could benefit from an FLS follow-up due to the major
complexity of the condition in order to reduce the risk of a second
fracture.

Funding

Research Foundation of La Paz University Hospital and by finan-
cial support from Nestle Health Science to the Research Foundation

Revista Espariola de Geriatria y Gerontologia 57 (2022) 205-211

of La Paz University Hospital in 2012 for the establishment of the
FONDA Cohort. (FONDA Cohort Study, PI-1334 Project). Nicolas
Martinez Velilla received funding from “la Caixa” Foundation.

Conflicts of interest

The authors declare no conflicts of interest.
Acknowledgments

We thank Nestle Health Science to the Research Foundation of
La Paz University Hospital and Navarrabiomed. Also, all the authors
for their support during the implementation of the study.

References

1. Naranjo A, Ojeda-Bruno S, Saavedra A, Molina A, Negrin M. Impact of the
implementation of a Fracture Liaison Service on pharmaceutical expenses for
osteoporosis compared to an area without an FLS. Expert Rev Pharmacoecon
Outcomes Res. 2019;19:81-7.

2. Leal], Gray AM, Hawley S, Prieto-Alhambra D, Delmestri A, Arden NK, et al. Cost-
effectiveness of orthogeriatric and fracture liaison service models of care for hip
fracture patients: a population-based study. ] Bone Miner Res. 2017;32:203-11.

3. Mazzucchelli R, Crespi-Villarias N, Pérez-Fernandez E, Durbdn Reguera ML,
Guzoén lllescas O, Quirds ], et al. Weather conditions and their effect on sea-
sonality of incident osteoporotic hip fracture. Arch Osteoporos. 2018;13:28.

4. Leal ], Manetti S, Buchanan J. The impact of hospital costing methods on cost-
effectiveness analysis: a case study. PharmacoEconomics. 2018;36:1263-72.

5. Eisman JA, Bogoch ER, Dell R, Harrington JT, McKinney RE, McLellan A, et al.
Making the first fracture the last fracture: ASBMR task force report on secondary
fracture prevention. ] Bone Miner Res. 2012;27:2039-46.

6. Bynum JPW, Bell JE, Cantu RV, Wang Q, McDonough CM, Carmichael D, et al.
Second fractures among older adults in the year following hip, shoulder, or wrist
fracture. Osteoporos Int. 2016;27:2207-15.

7. Yong JHE, Masucci L, Hoch JS, Sujic R, Beaton D. Cost-effectiveness of a frac-
ture liaison service—a real-world evaluation after 6 years of service provision.
Osteoporos Int. 2016;27:231-40.

8. Pekkarinen T, Loyttyniemi E, Vdlimdki M. Hip fracture prevention with a multi-
factorial educational program in elderly community-dwelling Finnish women.
Osteoporos Int. 2013;24:2983-92.

9. Wu CH, Chen CH, Chen PH, Yang JJ, Chang PC, Huang TC, et al. Identifying char-
acteristics of an effective fracture liaison service: a systematic literature review.
Osteoporos Int. 2018;29:1023-47.

10. Li N, Hiligsmann M, Boonen A, van Oostwaard MM, de Bot RTAL, Wyers CE,
et al. The impact of fracture liaison services on subsequent fractures and
mortality: a systematic literature review and meta-analysis. Osteoporos Int.
2021;32:1517-30.

11. Naranjo A, Ojeda S, Giner M, Balcells-Oliver M, Canals L, Cancio JM, et al. Best
practice framework of fracture liaison services in Spain and their coordination
with primary care. Arch Osteoporos. 2020;15:63.

12. Menéndez-Colino R, Alarcon T, Gotor P, Queipo R, Ramirez-Martin R, Otero A,
et al. Baseline and pre-operative 1-year mortality risk factors in a cohort of 509
hip fracture patients consecutively admitted to a co-managed orthogeriatric unit
(FONDA Cohort). Injury. 2018;49:656-61.

13. Rios-German PP, Menéndez-Colino R, Ramirez Martin R, Alarcén T, Queipo R,
Otero Puime A, et al. Baseline and 1-year follow-up differences between hip-
fracture patients admitted from nursing homes and the community. A cohort
study on 509 consecutive patients (FONDA Cohort). Rev Esp Geriatr Gerontol.
2019;54:207-13.

14. Holden MK, Gill KM, Magliozzi MR. Gait assessment for neurologically impaired
patients. Standards for outcome assessment. Phys Ther. 1986;66:1530-9.

15. Barthel DW. Baltimore city medical society functional evaluation: the Barthel
Index. Md State Med J. 1965;14:61-5.

16. Gonzdlez Montalvo JL, Rodriguez Mafas L, Ruipérez 1. Validacion del cuestionario
de Pfeiffer y la escala de incapacidad mental de la Cruz Roja en la deteccién del
deterioro mental en los pacientes externos de un servicio de geriatria. Rev Esp
Geriatr Gerontol. 1992.

17. Goldberg GR, Morrison RS. Pain management in hospitalized cancer patients: a
systematic review. ] Clin Oncol. 2007;25:1792-801.

18. Guralnik JM, Simonsick EM, Ferrucci L, Glynn R], Berkman LF, Blazer DG, et al. A
short physical performance battery assessing lower extremity function: associ-
ation with self-reported disability and prediction of mortality and nursing home
admission. ] Gerontol. 1994;49:M85-94.

19. Ramirez-MartinR, Castell Alcala MV, Alarc6n T, Queipo R, Rios German PP, Puime
AO, et al. Comprehensive geriatric assessment for identifying older people at
risk of hip fracture: cross-sectional study with comparative group. Fam Pract.
2017;34:679-84.

20. Ojeda-Thies C, Saez-Lépez P, Currie CT, Tarazona-Santalbina FJ, Alarcén T,
Muifioz-Pascual A, et al. Spanish National Hip Fracture Registry (RNFC): analysis
of its first annual report and international comparison with other established
registries. Osteoporos Int. 2019;30:1243-54.

210


http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0155
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0155
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0155
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0155
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0155
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0155
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0155
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0155
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0155
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0155
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0155
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0155
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0155
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0155
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0155
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0155
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0155
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0155
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0155
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0155
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0155
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0155
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0155
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0155
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0155
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0155
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0155
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0155
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0155
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0155
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0155
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0155
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0155
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0155
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0155
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0155
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0155
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0155
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0155
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0160
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0160
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0160
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0160
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0160
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0160
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0160
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0160
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0160
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0160
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0160
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0160
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0160
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0160
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0160
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0160
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0160
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0160
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0160
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0160
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0160
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0160
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0160
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0160
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0160
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0160
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0160
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0160
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0160
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0160
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0160
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0160
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0160
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0160
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0160
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0160
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0160
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0160
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0160
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0165
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0165
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0165
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0165
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0165
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0165
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0165
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0165
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0165
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0165
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0165
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0165
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0165
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0165
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0165
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0165
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0165
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0165
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0165
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0165
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0165
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0165
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0165
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0165
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0165
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0165
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0165
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0165
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0165
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0165
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0165
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0165
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0170
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0170
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0170
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0170
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0170
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0170
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0170
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0170
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0170
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0170
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0170
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0170
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0170
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0170
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0170
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0170
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0170
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0170
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0170
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0170
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0170
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0170
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0170
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0175
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0175
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0175
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0175
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0175
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0175
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0175
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0175
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0175
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0175
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0175
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0175
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0175
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0175
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0175
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0175
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0175
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0175
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0175
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0175
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0175
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0175
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0175
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0175
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0175
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0175
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0175
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0175
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0175
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0175
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0175
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0175
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0175
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0175
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0175
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0175
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0180
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0180
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0180
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0180
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0180
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0180
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0180
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0180
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0180
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0180
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0180
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0180
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0180
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0180
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0180
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0180
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0180
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0180
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0180
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0180
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0180
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0180
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0180
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0180
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0180
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0180
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0180
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0180
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0180
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0180
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0180
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0180
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0180
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0185
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0185
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0185
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0185
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0185
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0185
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0185
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0185
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0185
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0185
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0185
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0185
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0185
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0185
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0185
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0185
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0185
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0185
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0185
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0185
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0185
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0185
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0185
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0185
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0185
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0185
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0185
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0185
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0185
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0185
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0185
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0185
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0190
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0190
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0190
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0190
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0190
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0190
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0190
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0190
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0190
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0190
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0190
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0190
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0190
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0190
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0190
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0190
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0190
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0190
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0190
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0190
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0190
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0190
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0190
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0190
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0190
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0195
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0195
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0195
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0195
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0195
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0195
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0195
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0195
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0195
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0195
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0195
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0195
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0195
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0195
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0195
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0195
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0195
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0195
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0195
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0195
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0195
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0195
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0195
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0195
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0195
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0195
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0195
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0195
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0195
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0195
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0195
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0195
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0200
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0200
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0200
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0200
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0200
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0200
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0200
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0200
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0200
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0200
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0200
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0200
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0200
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0200
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0200
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0200
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0200
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0200
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0200
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0200
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0200
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0200
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0200
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0200
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0200
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0200
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0200
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0200
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0200
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0200
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0200
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0200
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0200
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0200
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0200
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0200
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0200
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0200
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0205
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0205
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0205
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0205
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0205
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0205
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0205
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0205
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0205
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0205
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0205
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0205
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0205
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0205
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0205
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0205
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0205
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0205
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0205
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0205
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0205
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0205
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0205
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0205
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0205
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0205
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0205
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0205
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0205
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0205
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0205
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0205
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0210
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0210
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0210
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0210
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0210
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0210
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0210
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0210
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0210
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0210
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0210
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0210
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0210
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0210
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0210
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0210
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0210
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0210
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0210
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0210
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0210
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0210
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0210
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0210
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0210
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0210
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0210
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0210
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0210
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0210
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0210
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0210
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0210
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0210
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0210
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0210
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0210
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0210
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0210
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0210
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0210
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0210
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0215
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0215
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0215
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0215
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0215
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0215
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0215
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0215
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0215
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0215
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0215
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0215
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0215
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0215
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0215
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0215
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0215
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0215
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0215
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0215
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0215
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0215
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0215
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0215
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0215
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0215
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0215
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0215
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0215
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0215
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0215
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0215
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0215
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0215
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0215
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0215
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0215
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0215
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0215
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0215
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0215
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0215
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0215
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0215
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0215
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0215
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0215
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0215
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0220
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0220
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0220
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0220
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0220
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0220
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0220
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0220
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0220
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0220
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0220
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0220
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0220
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0220
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0220
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0220
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0220
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0220
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0220
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0220
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0220
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0225
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0225
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0225
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0225
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0225
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0225
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0225
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0225
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0225
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0225
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0225
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0225
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0225
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0225
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0225
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0225
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0225
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0225
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0230
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0230
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0230
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0230
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0230
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0230
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0230
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0230
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0230
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0230
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0230
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0230
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0230
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0230
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0230
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0230
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0230
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0230
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0230
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0230
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0230
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0230
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0230
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0230
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0230
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0230
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0230
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0230
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0230
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0230
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0230
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0230
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0230
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0230
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0230
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0230
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0230
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0230
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0230
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0230
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0230
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0230
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0230
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0230
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0230
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0235
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0235
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0235
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0235
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0235
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0235
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0235
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0235
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0235
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0235
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0235
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0235
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0235
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0235
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0235
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0235
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0235
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0235
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0235
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0240
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0240
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0240
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0240
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0240
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0240
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0240
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0240
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0240
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0240
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0240
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0240
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0240
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0240
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0240
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0240
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0240
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0240
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0240
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0240
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0240
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0240
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0240
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0240
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0240
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0240
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0240
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0240
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0240
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0240
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0240
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0240
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0240
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0240
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0240
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0240
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0240
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0240
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0240
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0240
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0240
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0245
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0245
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0245
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0245
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0245
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0245
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0245
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0245
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0245
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0245
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0245
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0245
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0245
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0245
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0245
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0245
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0245
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0245
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0245
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0245
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0245
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0245
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0245
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0245
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0245
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0245
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0245
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0245
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0245
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0245
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0245
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0245
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0245
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0245
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0245
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0245
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0245
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0245
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0250
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0250
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0250
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0250
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0250
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0250
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0250
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0250
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0250
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0250
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0250
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0250
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0250
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0250
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0250
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0250
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0250
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0250
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0250
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0250
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0250
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0250
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0250
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0250
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0250
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0250
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0250
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0250
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0250
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0250
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0250
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0250
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0250
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0250
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0250
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0250
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0250
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0250
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0250
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0250

D. Moral-Cuesta, A. Gutiérrez-Misis, B.A.C. Velozet al.

21.

22.

23.

24.

25.

Beauchamp-Chalifour P, Belzile EL, Racine LC, Nolet MP, Lemire S, Jean S, et al.
The long-term postoperative trajectory of geriatric patients admitted for a hip
fracture: a prospective observational cohort study. Orthop Traumatol Surg Res.
2020;106:621-5.

Ruiz-Romero MV, Ferndndez-Ojeda MDR, Castilla Yélamo ], Garcia-Benitez B,
Calero-Bernal ML, Fernandez-Moyano A. Influencia de la cirugia precoz de la
fractura de cadera en ancianos en la mortalidad, los reingresos, la dependencia
y la calidad de vida. Rev Esp Salud Publica. 2020;94, e202011142.

Gosch M, Bail HJ, Grueninger S, Stumpf U, Kammerlander C, Wicklein S. What is a
reasonable rate for specific osteoporosis drug therapy in older fragility fracture
patients? Arch Osteoporos. 2020;15.

Naranjo A, Fernandez-Conde S, Ojeda S, Torres-Hernandez L, Hernandez-
Carballo C, Bernardos I, et al. Preventing future fractures: effectiveness of an
orthogeriatric fracture liaison service compared to an outpatient fracture liai-
son service and the standard management in patients with hip fracture. Arch
Osteoporos. 2017;12:112.

Gamboa A, Duaso E, Marimén P, Sandiumenge M, Escalante E, Lumbreras C,
et al. Oral bisphosphonate prescription and non-adherence at 12 months in
patients with hip fractures treated in an acute geriatric unit. Osteoporos Int.
2018;29:2309-14.

26.

27.

28.

29.

30.

211

Revista Espariola de Geriatria y Gerontologia 57 (2022) 205-211

Gonzalez-Quevedo D, Bautista-Enrique D, Pérez-del-Rio V, Bravo-Bardaji M,
Garcia-de-Quevedo D, Tamimi I. Fracture liaison service and mortality in
elderly hip fracture patients: a prospective cohort study. Osteoporos Int.
2020;31:77-84.

Frederiksen A, Abrahamsen B, Johansen PB, Serensen HA. Danish, national
cross-sectional observational study on the prevalence of prior major osteo-
porotic fractures in adults presenting with hip fracture—limitations and scope
for fracture liaison services in the prevention of hip fracture. Osteoporos Int.
2018;29:109-14.

Borade A, Kempegowda H, Tawari A, Suk M, Horwitz DS. Improvement in osteo-
porosis detection in a fracture liaison service with integration of a geriatric hip
fracture care program. Injury. 2017;32:203-11.

Makras P, Babis GC, Chronopoulos E, Karachalios T, Kazakos K, Paridis D, et al.
Experience gained from the implementation of the fracture liaison service in
Greece. Arch Osteoporos. 2020;15:12.

Pape HC, Bischoff-Ferrari HA. How can we influence the incidence of secondary
fragility fractures? A review of current approaches. Injury. 2017;48 Suppl.
7:524-6.


http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0255
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0255
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0255
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0255
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0255
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0255
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0255
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0255
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0255
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0255
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0255
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0255
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0255
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0255
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0255
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0255
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0255
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0255
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0255
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0255
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0255
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0255
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0255
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0255
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0255
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0255
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0255
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0255
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0255
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0255
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0255
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0255
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0255
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0255
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0255
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0255
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0255
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0255
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0260
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0260
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0260
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0260
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0260
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0260
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0260
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0260
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0260
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0260
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0260
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0260
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0260
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0260
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0260
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0260
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0260
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0260
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0260
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0260
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0260
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0260
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0260
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0260
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0260
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0260
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0260
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0260
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0260
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0260
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0260
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0260
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0260
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0260
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0260
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0260
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0260
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0260
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0260
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0260
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0260
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0260
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0260
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0265
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0265
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0265
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0265
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0265
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0265
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0265
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0265
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0265
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0265
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0265
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0265
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0265
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0265
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0265
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0265
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0265
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0265
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0265
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0265
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0265
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0265
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0265
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0265
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0265
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0265
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0265
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0265
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0265
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0265
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0270
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0270
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0270
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0270
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0270
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0270
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0270
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0270
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0270
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0270
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0270
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0270
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0270
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0270
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0270
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0270
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0270
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0270
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0270
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0270
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0270
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0270
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0270
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0270
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0270
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0270
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0270
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0270
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0270
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0270
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0270
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0270
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0270
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0270
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0270
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0270
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0270
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0270
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0270
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0270
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0270
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0270
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0270
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0270
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0270
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0275
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0275
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0275
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0275
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0275
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0275
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0275
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0275
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0275
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0275
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0275
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0275
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0275
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0275
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0275
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0275
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0275
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0275
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0275
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0275
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0275
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0275
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0275
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0275
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0275
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0275
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0275
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0275
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0275
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0275
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0275
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0275
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0275
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0275
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0275
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0275
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0275
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0275
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0280
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0280
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0280
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0280
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0280
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0280
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0280
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0280
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0280
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0280
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0280
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0280
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0280
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0280
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0280
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0280
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0280
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0280
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0280
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0280
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0280
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0280
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0280
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0280
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0280
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0280
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0280
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0280
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0280
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0280
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0280
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0285
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0285
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0285
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0285
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0285
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0285
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0285
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0285
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0285
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0285
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0285
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0285
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0285
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0285
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0285
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0285
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0285
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0285
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0285
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0285
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0285
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0285
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0285
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0285
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0285
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0285
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0285
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0285
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0285
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0285
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0285
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0285
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0285
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0285
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0285
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0285
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0285
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0285
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0285
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0285
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0285
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0285
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0285
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0285
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0285
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0285
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0285
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0290
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0290
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0290
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0290
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0290
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0290
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0290
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0290
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0290
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0290
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0290
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0290
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0290
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0290
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0290
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0290
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0290
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0290
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0290
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0290
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0290
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0290
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0290
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0290
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0290
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0290
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0290
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0290
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0290
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0290
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0290
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0290
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0290
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0295
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0295
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0295
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0295
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0295
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0295
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0295
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0295
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0295
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0295
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0295
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0295
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0295
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0295
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0295
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0295
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0295
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0295
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0295
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0295
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0295
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0295
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0295
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0295
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0295
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0295
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0295
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0295
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0295
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0300
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0300
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0300
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0300
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0300
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0300
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0300
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0300
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0300
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0300
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0300
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0300
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0300
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0300
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0300
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0300
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0300
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0300
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0300
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0300
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0300
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0300
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0300
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0300
http://refhub.elsevier.com/S0211-139X(22)00073-7/sbref0300

	Profile and 3-month evolution of geriatric patients after a hip fracture followed-up at a Fracture Liaison Service (FLS)
	Introduction
	Materials and methods
	Study design
	Participants and settings
	Basement and admission assessment
	Assessment at FLS
	Statistical analysis
	Ethical considerations

	Results
	Patients’ characteristics
	Mortality
	Pharmaceutical management

	Discussion
	Conclusion
	Funding
	Conflicts of interest
	Acknowledgments
	References


