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Abstract

Summary Realising the benefits of systematic secondary fracture prevention requires supporting local sites to get started
and becoming effective. We here describe the development, implementation and impact of a regional fracture liaison service
(FLS) mentorship programme in Latin America that led to 64 FLS getting started and coverage of 17,205 patients.
Introduction Despite treatments and service models to deliver effective secondary fracture prevention, most patients are left
untreated after a fragility fracture. To improve the capability to get FLS started and more effective, we describe the develop-
ment, implementation and evaluation of an international programme to develop national communities of FLS mentors as
part of the Capture the Fracture Partnership in Latin America.

Methods The IOF regional team and the University of Oxford developed the curriculum and associated resources for train-
ing mentors in setting up FLS, service improvement and mentorship. Mentors were selected during a preparatory meeting,
trained using live online sessions followed by regular mentor-led post-training meetings. The programme was evaluated
using a pre-training needs assessment and post-training evaluation based on Moore’s outcomes.

Results The mentorship programme was initiated in Mexico, Brazil, Colombia and Argentina. The mentors were multidis-
ciplinary, including orthopaedic surgery, rehabilitation, rheumatology, endocrinology, geriatrics, gynaecology and internal
medicine. There was 100% participation in training sessions and reported satisfaction with the training. Since the initiation
of the training programme, 22 FLS have been set up in Mexico, 30 in Brazil, 3 in Colombia and 9 in Argentina, in compari-
son with two in Chile and none in any other LATAM countries that were not involved in the mentorship programme. This
equates to approximately 17,025 additional patients identified from 2019 to 2021 after initiation of mentorship. The mentors
have engaged with 58 FLS for service development. Post-training activities include two published national best practice
guidelines and other country-specific resources for FLS in the local language.

Conclusion Despite the COVID pandemic, the mentorship pillar of the Capture the Fracture Partnership has developed a
community of FLS mentors with measurable improvement in national FLS provision. The programme is a potentially scal-
able platform to develop communities of mentors in other countries.

Keywords Fracture liaison service - Mentorship - Osteoporosis - Quality improvement

Introduction different models of FLS are associated with different levels
of effectiveness and performance [3], overall FLS are both
clinically and cost-effectiveness [2, 4, 5]. Despite established

effective treatments [6] and recommended fracture liaison

Acting after an index fragility fracture to prevent the next is
a clear clinical, economic and policy priority [1]. Fracture

liaison services (FLS) are evidence-based models of care
that improve secondary fracture prevention from detection,
assessment, treatment initiation and monitoring [2]. While

Extended author information available on the last page of the article

service (FLS) models [7] to deliver secondary fracture pre-
vention, there is a significant secondary fracture care gap in
terms of both capacity and capability in many countries [8].
Since 1990, the FLS model has developed as the bespoke
service model to ensure systematic delivery of secondary
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fracture prevention [9]. FLS often operate in complex local
healthcare systems relying on the interplay between dif-
ferent clinical disciplines, pathways and institutions, and
competing priorities, resources and reinvestment [5]. These
complexities require active service improvement to become
optimally effective and sustainable [10].

In 2012, the Capture the Fracture (CtF) initiative was
commenced to support secondary fracture prevention ser-
vices across the globe [6]. The use of the CtF resources,
including FLS workshops with direct support to groups
of FLS champions and 1 to 1 mentorship with expert
centres, led to a number FLS getting mapped [11]. Expe-
riences from CtF identified a mismatch between the need
for expert national FLS mentorship and the availability
FLS mentors with sufficient expertise and experience to
support them. To address this mismatch between demand
and capacity, a proposal to develop generic international
resources that could then be optimised and implemented
nationally was developed, the Capture the Fracture Part-
nership (CtF-P).

The CtF-P, an International Osteoporosis Foundation
(IOF) initiative supported by UCB and Amgen, in collabo-
ration with the University of Oxford, was set up to improve
the delivery of FLS across 16 countries. The funding from
UCB/Amgen supported IOF and the University of Oxford
teams to develop and deliver the pillars at the national level,
supporting FLS getting started and becoming effective.
There was no direct funding for local FLS to get started or
improved from the global or local affiliates. Independent of
the CtFP and the mentorship pillar, one national affiliate
provided support for an educational programme as part of
a value-based partnership. This was used by the hospital to
fund one nurse for 2 years. This FLS is now seeking hospital
support to fund the nurse.

The partnership includes five pillars responsible for
delivering overlapping components that support the setting
up of new FLS and the improvement in their effectiveness,
efficiency and patient experience (Fig. 1). Each pillar has
its own steering committee, operational framework and
delivery milestones. To summarise, the coalition pillar

POLICY

COALITION

Fig.1 The Capture the Fracture®-Partnership (CtF-P) pillars. Leg-
end: The coalition pillar brings together key stakeholders to develop
coordinated action; the policy pillar develops the resources and
activities for decision-makers prioritising FLS getting started and

@ Springer

e

MENTORSHIP

brings together existing patient and professional societies
to understand the current landscape for FLS and build a
secondary fracture prevention council to identify and coor-
dinate the key workplans for achieving systematic national
secondary fracture prevention. The policy pillar develops
the resources and activities for a policy roadmap to sup-
port FLS getting funded and sustainably supported. The
scalable solutions pillar builds an online resource centre
for sharing key documents, presentations, templates for
getting started, becoming effective and policy advocacy.
The digital tool pillar has developed Lyosis, a generic FLS
database that both manages the patients’ journey through
the FLS and provides benchmarking data to support ser-
vice improvement while reducing the administration time
and improving patient safety (https://www.bonemonitor.
com/).

The mentorship pillar aims to build national commu-
nities of mentors and is overviewed in Fig. 2. The pillar
delivers training to share the knowledge of the FLS path-
way, how to get started and become more effective, the
skills to deliver this knowledge to new and existing FLS
and a forum to use their FLS experiences to shape this
knowledge in the national context. The vision is for each
mentor to support teams of new and improving FLS to
achieve their goals. By grounding the mentors in quality
planning, key performance indicators and service improve-
ment, the mentors would be better equipped to support
FLS. Additionally, by sharing experience and agreeing
on standard pathways, the supported FLS are more effi-
cient. A strong focus on patient co-production integrates
good patient experience within the FLS delivery. Finally,
by bringing together mentors from different disciplines
and FLS experience provides an innovative environment
for synergism and leverages outputs for the group. We
describe here the mentorship pillar’s development, imple-
mentation and impact on FLS getting started and becom-
ing effective in the first four countries in Latin America
(LATAM).

SCALABLE SOLUTIONS

DIGITAL TOOLS

effective; the mentorship pillar delivers the capability and capacity to
support local FLS get started and effective; the scalable solution pil-
lar holds the resources and the digital pillar develops IT solutions to
improve the effectiveness and efficiency of FLS
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Fig.2 Overview of the mentor-

ship pillar. Legend: FLS knowl-

edge about the patient pathways, FLS

getting started and becoming Knowledge

effective, is shared with a group Mentorship Skills

of mentors to develop a commu- Experience

nity of mentors (large circles)

who can then support new and 1

existing FLS (small circles) to

get stated and become more National

effective, respectively Community
of Mentors

Methods
Curriculum structure and resources

The University of Oxford and the IOF co-developed an oper-
ational framework for the mentorship pillar that described
the aims, pathways, evaluation, roles and responsibilities,
quality assurance and evaluation for the mentorship pil-
lar (Supplementary materials). Learning objectives were
developed for three topics—FLS, service improvement and
mentorship/adult education. The learning objectives for
FLS covered the four steps of identification, investigation,
treatment recommendation and monitoring based on interna-
tional organisational [12] and patient-level [13] criteria and
standards. The service improvement component was based
on the Institute for Healthcare Improvement (IHI) break-
through collaborative series in quality improvement [12, 13].
The mentorship and adult education principles focused on
learner-centric approaches, including a needs assessment to
develop learning objectives and content and different options
for the format of learning events and evaluation of education
events using Moore’s outcomes [14].

Mentorship implementation

The first step for implementation involved a preparatory
meeting where the mentorship training programme was dis-
cussed with the country’s key opinion leaders. The first aim
of the preparatory meeting is to develop a country-specific
programme, prioritising key components depending on spe-
cific national factors. The second aim is to identify potential
mentors. The key attributes for mentor selection included
experience in running an FLS programme, time to men-
tor, willingness to learn quality improvement and teaching
skills, good communication and relationship building skills

» W{%”# ¢

1. More effective FLSs> Greater patient coverage
2. More efficient FLSs> Reduced clinician burden
3. Improved patient experience

4. Work as a team to achieve more

and potential to take leadership roles in national or interna-
tional bone health-related societies and advocacy groups.
The number of mentors chosen to participate in each pro-
gramme ranged from 3 to 6 based on the Ringelmann effect
[15] and principles of social loafing [16]. The number of
mentors was selected to be efficient for networking while
including geographic and representation across clinical
disciplines. The number was also based on the number of
existing and potentially new FLS in each country. The CtF-P
then reviewed proposed mentors. The selected mentors were
sent an invitation letter that outlined the mentorship process
and expected roles and responsibilities. Once selected, five
90-min online sessions were scheduled, including simul-
taneous translation. The mentors completed a pre-meeting
needs assessment survey to describe their experience and
expertise in running FLS and their goals for attending the
mentorship programme. The needs assessment findings were
used to finalise the content for the kick-off meeting with
the mentors. The content of the kick-off meeting included
a description of the mentorship programme and the inter-
action with the wider CtF-P. This was then followed by a
presentation on the critical attributes of adult education and
mentorship. During subsequent webinars, mentors prepared
and presented each of the four steps of the FLS patient path-
way (identification, investigation, treatment recommendation
and monitoring) in their language. This permitted review
and improvement of a mentor’s preparation and presenta-
tion skills. It also produced country and language-specific
presentations to train FLS across the country. Following the
mentor presentations, homework submitted from the previ-
ous sessions was reviewed, followed by topics around getting
FLS started (Fig. 3), FLS becoming more effective (Fig. 4),
and preparing an FLS workshop. Mentors were given tasks
lasting about 20 min to complete based on the webinar to
present at the next training meeting. Example presentations
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in English were developed for each of the four steps and
other resources to support the mentors.

Mentors were encouraged to share and discuss their pres-
entations with each other before the formal training webinars
to foster the community of mentors. A recording of each
webinar and accompanying slides from the expert facilitator
was made available for mentors to review and other support-
ing resources in an online folder.

Following the five training sessions, follow-up virtual
meetings are arranged every 4 to 6 weeks. The IOF regional
team proposed these sessions to provide ongoing support for
the mentors. Initially, this was chaired by the expert from the
mentorship pillar, and later, this was changed to a rotating
chair from the country mentors to enhance mentors’ empow-
erment. During these meetings with live translation, men-
tors reviewed their experiences in getting FLS started and
improved and worked together to develop additional activi-
ties and resources that could support FLS in their countries.
The IOF regional LATAM team delivered the administrative
and communication tasks within the mentorship programme.

Evaluation

The mentorship pillar was evaluated using Moore’s out-
comes [14]. Attendance was recorded for each session, and
satisfaction was assessed by post-training surveys (Supple-
mentary materials). Learning (both declarative and proce-
dural) was assessed by completing homework. Competence
was evaluated by the mentors presenting during the training
sessions. Performance was evaluated during FLS workshops
run by the mentors. Community health impact was assessed
using the Capture the Fracture map of best practice [11].
We used two methods to compare the impact of the men-
torship programme on new FLS. Firstly, a comparison was
made between countries within Latin America targeted for
mentorship with a country that was not (Chile). Secondly,
we compared the number of new FLS in the years before
the mentorship with the years after the programme started.
Finally, to ascertain the impact on patient outcomes, the sub-
mitted Best Practice Framework Questionnaires was used to
record the number of FLS patients identified by the new FLS
using question F1: “How many fragility fracture patients
were seen by your FLS in the past 12 months?”.

Results

All mentors who were invited accepted the invitation and
completed the mentorship programme. The mentorship
programme was initiated in Mexico with four mentors, fol-
lowed by Brazil with four mentors, Colombia with three
mentors and Argentina with five mentors, with representa-
tion from orthopaedic surgery, rehabilitation, rheumatology,

endocrinology, geriatrics, gynaecology and internal medi-
cine. The first country to complete the programme was
Mexico in December 2019. Brazil followed this in July
2020, Colombia in March 2021 and Argentina in December
2021. There was 100% participation for each of the training
webinars.

Following the feedback from the Mexico mentorship pro-
gramme, a more detailed pre-training survey was used for
Brazil, Colombia and Argentina. The pre- and post-training
survey results by country are shown in Tables 1 and 2.

As a result of the post-training survey from Mexico, the
training sessions were increased to 90 min. From the survey
in Brazil, mentors were encouraged to meet between training
sessions to share their presentations, fostering the commu-
nity aspect of the work.

The post-training meetings led to the development of unique
resources in each country based on the needs identified by
the mentors. To increase local awareness of FLS, content for
an online meeting called the IOF tour was developed to tar-
get prospective FLS coordinators, department heads and other
decision-makers. The IOF tour aims to introduce the concept of
FLS, describe the local benefits and identify hospital sites for
follow-up support to get started. The IOF tour shared evidence to
support FLS as the best strategy to prevent secondary fractures
and position FLS as a highly effective tool to manage the eco-
nomic, social and individual impacts of fragility fractures with
a positive experience for patients. Each IOF tour involved ses-
sions with specialists in health economics and country mentors
to deliver the information in the local language. One hundred
and ninety-nine healthcare professionals representing 43 FL.S
(174/30 in Mexico and 25/13 in Colombia) have participated
in four IOF tours and identified 86 potential new FLS. Table 3
lists the various additional activities each national community of
mentors developed during the post-training sessions.

Using surveys of attendees to the IOF tour events, a num-
ber of common themes have been identified for setting FLS
across the countries (Table 4).

Another output is the FLS Café which aims to improve
engagement between mentors and mentees. The FLS Café is
a virtual webinar that facilitates discussion on the four ele-
ments of an FLS. In each session, mentors address specific
topics that would help newly established FLS get organised
and functioning, and for those already working, identify
and implement quality improvement plans. The FLS Café
is themed toward getting started or becoming effective in
some cases. As of 2021, mentors have developed FLS Café
country models for Colombia and Argentina, which success-
fully engaged with 25 FLS.

Despite constraints from the COVID pandemic in 2020
onward, since initiation of mentorship, there have been an
additional 64 FLS in mentored countries in Latin America,
as measured by the Capture the Fracture map using the Best
Practices Framework. Following initiation of mentorship, 22
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Table 1 Pre-training survey results

Pre-training areas of knowledge and confidence Mexico* Brazil Colombia Argentina
Number of mentors 4 4 3 5
FLS experience Developing a policy case for FLS 75%  33% 20%
Developing the business case for FLS 5%  61% 20%
Getting your FLS started 50% 0% 0%
Improving your FLS 100% 0% 20%
Gold star 5% 0% 0%
Silver star 0% 100% 40%
Bronze star 25% 0% 60%
Do you have an electronic database for your FLS 50%  100% 100%
FLS champion 100% 100% 80%
Local FLS team disciplines Nurse 5%  61% 40%
Orthopaedic 100% 100% 80%
Internal medicine 50%  67% 80%
Radiology 50%  33% 60%
Business team 25% 0% 20%
Patient groups 25% 0% 40%
FLS getting started Do you know who will decide to fund an FLS? 5%  61% 20%
Do you know who will pay for an FLS? 5%  61% 20%
Do you know how to estimate the annual FLS expected caseload 67%  67% 60%
Do you know how to estimate the number of staff needed for an FLS? 100% 33% 40%
Confidence (0-5 highest) Confidence in leading a service 4.7 4.7 32
Confidence mapping patient pathways 5.0 43 3.6
Confidence in analysing audit data 4.3 3.7 2.8
Confidence reporting audit data 4.7 3.7 32
Confidence planning service improvement 4.3 33 34
*Pre-training survey was implemented after the pilot Train the Mentor training in Mexico
Table 2 Post-training survey results
Post-training evaluation (scoring 1-10 highest) Mexico Brazil Colombia Argentina
Impact of training on mentor’s knowledge FLS knowledge 9.8 10 10 10
Quality improvement 9.9 10 10 8.6
Being a mentor 10 10 10 8.7
Number of sites New FLS started 9 15 0 9
Improving FLS score (re-star) 6 9 3 1

FLS have been set up in Mexico, 30 in Brazil, 3 in Colombia
and 9 in Argentina (Fig. 5). These new FLS during mentor-
ship are compared with the number of new FLS in the years
prior to mentorship and with Chile, a country not part of the
mentorship programme. In Chile, clinical teams were able to
access mentorship support from other countries such as Mexico
and Argentina through the IOF regional coordinator and this
informed 2 FLS being mapped in Chile. Using the Best Prac-
tice Framework questionnaires, the cumulative number of addi-
tional patients seen by an FLS in the years post-mentorship up
to 2021 was 1297 in Argentina, 5984 in Brazil, 612 in Colom-
bia and 10,571 in Mexico, a total of 18,464 compared with 378
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in Chile. Using the submitted BPF questionnaires from 2018 to
2021, this equated to an additional 17,025 patients seen by FLS,
with the assumption that FL.S numbers seen were sustained in
subsequent years including during the COVID pandemic.

Discussion

Implementation of the mentorship programme in Latin
America has improved outcomes as measured by par-
ticipation, satisfaction, knowledge, competence and,
most importantly, an increase in FLS getting set up and
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Table 3 Examples of post-training activities

Post-training activity Mexico Brazil Colombia Argentina
Best practice guideline 1 1
Introductory tour introducing FLS 3 IOF Tours Presentation @ SIBOMM Congress 1 IOF tour
concept and benefits
Presentations on FLS steps Private health Private health insurance companies ACSO
insurances
Mexican College of
Orthopaedics
Sindicato ISSSTE
WOD event
Workshops/ Cafés for starting FLS 1 FLS Café 1 FLS Cafe
Workshops/ Cafés for improving FLS 1 FLS Café
Other activities Survey of COVID impact on FLS Survey on FLS’ challenges

and needs in Colombia

SIBOMM, Tberoamerican Society of Osteology and Mineral Metabolism meeting; ACSO, La Alianza Colombiana por la Salud Osea meeting;
ISSSTE, Institute for Social Security and Services for State Workers; WOD, World Osteoporosis Day

Table 4 Barriers to implementation identified from attendee surveys from the IOF tours

Site of IOF tour
Barriers to implementation Latam, 2021 Colombia, 2021 Brazil, 2022 Argentina, 2021 Average
Responses (1) 44 14 33 24
Institutional support 48% 50% 35% 0% 33%
Falls prevention programme 43% 36% 13% 27% 30%
Registration of data 43% 0% 48% 18% 27%
Interdisciplinary teamwork 39% 7% 29% 0% 19%
Patients’ identification 36% 0% 13% 9% 15%
Treatment initiation 32% 29% 19% 9% 22%
Patients’ monitoring 30% 57% 29% 36% 38%
Investigation of secondary causes of OP 30% 29% 0% 20%
Other 18% 29% 19% 0% 17%
Fig. 5 Nurn_ber of FLS mapped 18
annually using the Capture
the Fracture Best Practice 16

Framework benchmarking from
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becoming more effective. While FLS have the potential
to deliver significant patient benefits, delivering FLS in a
complex healthcare setting requires support and resources
that are often bespoke to the country. The CtFP pro-
gramme aims to meet this need. Through active engage-
ment between FLS experts within the country and inter-
nationally, the CtFP Mentorship pillar has supported the
development of four active and productive communities
of mentors in Mexico, Brazil, Colombia and Argentina.
Uniquely, the programme has combined learning around
the different steps of the FLS model with frameworks
for setting up and improving FLS, service improvement
and general adult education, mentorship and presentation
skills. The favourable reviews from the mentors match
those from other mentoring programmes [17], highlight-
ing the vital role of peer-based mentoring in healthcare
systems, which facilitate sharing of good practice. The
service improvement component of the training was based
on the Institute for Healthcare Improvement (IHI) collabo-
rative that has helped organisations run collaboratives in
various other healthcare conditions, including improving
care for chronic diseases such as asthma, congestive heart
failure, diabetes and hypertension [18, 19]. Another out-
come of the mentoring programme has been the encour-
agement of research outputs in papers that highlight the
experiences, successes and challenges of FLS in individual
countries that can serve as an information and educational
tool for other countries.

This mentoring programme has also highlighted how
virtual learning, which is becoming increasingly com-
mon, can be an acceptable and effective means of teaching,
enhanced by the facility for live translation, reducing limi-
tations from language barriers. This has taken prominence
during the COVID pandemic, where there has been more
acceptable use of telemedicine [20], with adoption by dis-
ciplines such as cardiology [21], dental education [22],
emergency department training [23] and teaching of medi-
cal students [24] with reasonable success. However, there
are barriers to virtual learning such as time constraints,
poor technical skills, inadequate infrastructure and the
absence of institutional strategies and support provided
that need to be addressed [25].

A significant strength of the programme is its multi-
disciplinary nature, bringing together clinicians from
both medical and surgical specialities. This partnership is
essential for service improvement, which relies on multi-
disciplinary care to evaluate the problems being addressed
from all angles to derive the best possible solution. This
approach has been successful in other specialities in man-
aging inflammatory bowel disease [26], infective endocar-
ditis [27, 28], venous thromboembolism [27], diabetes [29,
30] and obstetric haemorrhage [31]. While FLS expertise
in-country cannot be replaced by one from another country
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because of specific healthcare systems and pathways, the
LATAM quarterly meeting, good practice can be shared
between country mentors. Although preparatory meetings
offered the local KOLs the opportunity to refine the men-
torship curriculum, no changes were required. However,
the preparatory meetings remain crucial for informing
mentor selection for the training programme.

The need assessment survey and evaluation surveys both
after the training and at annual time points demonstrate the
value of recording the mentor’s input and ongoing evaluation
to improve the programme. Having mentors lead the post-train-
ing meetings has been very impactful in building independence
and resilience within the countries. It is also important to real-
ise that mentoring has been associated with other favourable
outcomes that were not measured by the surveys, such as rela-
tionship building, leadership, behavioural, attitudinal, moti-
vational and career outcomes. Mentorship under the auspices
of the IOF has also fostered a sense of professional identity of
being part of a larger global initiative to reduce fracture rates.
This is with a common goal of reducing secondary fractures
by 25% by 2025 [32]. Additionally, the creation of this network
has allowed regular collaboration both formally at conferences
and informally to share expertise, challenges and successes for
the benefit of other struggling services. The experience of the
training workshops has highlighted the importance and value
of mentors being able to practise presentations in their native
language to improve their presentation skills while simultane-
ously creating key resources for national FLS. The results from
the IOF tours identified monitoring, institutional support and
falls programmes as the top three priorities for the region, and
could inform national and international work to develop these
resources.

The mentorship pillar represents a scalable pathway to devel-
oping multiple communities of mentors across the globe. The
vision is that national mentors will themselves, in due course,
train other communities of mentors, reducing the dependency
on the expertise from the mentorship pillar. The resources for
initiating and sustaining mentorship programmes are freely
available on the Capture the Fracture® website.

A significant limitation in assessing the success of the
mentorship programme has been the COVID pandemic. This
prevented the FLS workshop assessment of the mentor’s per-
formance. It also had a profound impact on the ability of the
mentors to engage with hospitals/potential FLS champions.
Furthermore, it is likely that the numbers of patients identi-
fied by new FLS-initiated pre-COVID were not sustained.
Potential hospital settings that would benefit from an FLS
were severely impacted by the COVID pandemic and had
limited capacity to engage with non-COVID initiatives.
Secondly, the mentors themselves were often redeployed to
cover COVID wards. Despite this considerable challenge,
the mentorship pillar could still implement the programme
in Latin America and continue the post-training meetings.
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Another limitation was the limited scope of the evalua-
tion, which did not include domains such as leadership and
collaboration. Also, without a randomised contemporary
control group, it is not possible to exclude a generalised
secular trend. To mitigate this, we compared FLS numbers
before and after the implementation of the mentorship as
well as using comparator country (Chile) that could access
mentorship resources and did not have direct mentorship
support. Finally, given that mentors support national FLS
programmes through multiple channels including direct 1:1
support, holding webinars, workshops and publications, it
was not possible to exclude FLS being setup independent
of an effect of the mentorship programme. Further work is
needed to follow up these initiated FLS to understand their
patient-level impact using numbers of patients assessed,
recommended treatment and monitored using organisational
[12] and patient-level indicators [13].

In conclusion, we describe the setting up of an FLS men-
torship programme in four Latin American countries associ-
ated with an increase in the number and quality of FLS in
these countries compared with other countries in the region.
The programme has developed resources accessible to FLS
champions outside the region, and currently, the programme
is being implemented in Europe, the Middle East and Asia.
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