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Abstract 

Background:  Despite a broad spectrum of effective anti-osteoporosis therapies and a growing number of older 
adults worldwide, the number of people receiving appropriate secondary fracture prevention is not yet optimum or 
achieved its expected target, i.e., avoiding refracture.

Main body:  To close this gap in the patients’ care, and in concordance with the International Osteoporosis Founda-
tion (IOF) as well as international organizations recommendations, the Egyptian Academy of Bone Health and Meta-
bolic Bone Diseases has launched specialised healthcare system for fracture liaison services (FLSs). FLS is a small team 
of healthcare professionals who identify, investigate, initiate therapy and arrange for follow-up plan over time, for 
people aged 50 and above presenting with a fragility fracture. Such comprehensive service requires operative clinical 
standards which would help to standardise the service across the different centres to become effective and sustain-
able. An estimated 71.8% of the Egyptian population currently have access to a local FLSs. This article aims at setting 
up evidence-based standards of post-fracture care and provide the necessary index for efficient implementation of 
secondary fracture prevention in the different FLS centres in Egypt.

Conclusion:  The Egyptian FLS clinical standards agree with the international protocols and are an effective approach 
to target interventions to the properly identified patients at risk. The Egyptian model has identified 19 key perfor-
mance indicators to measure the effectiveness of fracture liaison services and guide quality improvement.

Keywords:  Fracture liaison service, Clinical standards, Fracture Liaison Service, FLS, FLS Egypt, Osteoporosis, Fracture, 
Fragility fracture, Egyptian Academy of Bone Health, IOF
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Background
Osteoporosis is the most common chronic bone disease 
that affects the bones’ structure as well as the strength 
and makes them prone to fractures. These fractures are 
usually called fragility fractures as they tend to occur 
after low trauma which normally would not cause a bone 
to break [1]. The World Health Organization (WHO) has 

identified a fragility fracture as “one which occurs due to 
forces equivalent to a fall from a standing height or less”. 
Recently, the new concept of imminent fracture risk has 
been introduced into the osteoporosis field. Imminent 
fracture risk has been defined as a significantly higher 
risk of sustaining a fracture within the 12–24 months 
after the initial (first) fracture [2–4].

Fragility fractures cause significant negative impact on 
the person’s life which is attributed to the significant drop 
in the subject’s mobility, quality of life as well as ability to 
work or function [5, 6]. The rise in morbidities linked to 
fragility fractures is greater than can be associated with 
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just aging and therefore represents a major clinical chal-
lenge [7]. On another front, an increase in mortality has 
been linked to the fragility fractures too [8–12]. Conse-
quently, an understanding of the factors leading to frac-
ture is an important research point, which in turn would 
facilitate management approaches to identify those sub-
jects at high risk of sustaining a fracture and effectively 
lessen the disease clinical burden.

Worldwide it is estimated that one in two women and 
one in five men will sustain a fragility fracture after the 
age of 50 years [13]. In Egypt, the prevalence of osteopo-
rosis was reported at 28.4% in women and 21.9% in men; 
whilst 26% of men and 53.9% of women were reported to 
have osteopenia [14]. In a cross-sectional study [15] car-
ried out, in the year 2016, to assess fracture risk among 
older adults living in geriatric homes in Egypt, results 
revealed that the prevalence of fractures was 21%. The 
most prevalent risk factor of fractures was recurrent falls 
(49%). The recently published consensus on treat-to-tar-
get approach for osteoporosis in Egypt [16] endorsed the 
Fracture liaison service, with a high level of agreement 
amongst its recommendations. This was in concordance 
with the Capture the Fracture® initiative launched by the 
International Osteoporosis Foundation to facilitate the 
implementation of coordinated multi-disciplinary mod-
els of care for secondary fracture prevention. Second-
ary prevention of fractures is recognized as the single 
most important step in directly improving patient care 
and reducing spiralling fracture-related healthcare costs 
worldwide. The global program includes 49 countries and 
682 fracture liaison services. On the first of September 
2021, 13 FLS centers have started providing their services 
in Egypt for the patients presenting with fragility frac-
tures all over the country. FLSs have been reinforced by 
the evidence signifying that they are clinically and cost 
effective.

The objective of this article is to set evidence-based 
standards of post-fracture care that both the patients as 
well as healthcare professionals expect. The standards are 
projected to address the entire FLS pathway.

Main text
Fracture liaison service (FLS): the concept
FLS is a crucial constituent of a comprehensive and inte-
grated strategy to minimize the risk of fractures and 
falls among people older than 50 years old. Assessment 
within FLS should be offered to every patient admitted 
or presented with low trauma fracture. The most com-
mon skeletal sites of fragility fractures are the hip, spine, 
wrist, humerus or pelvis. It should be highlighted that a 
significant percentage of vertebral fractures do not come 
to clinical attention and they are reported as incidental 
finding in the radiology reports [17].

The structure of the FLS must be set up to deliver 
optimum secondary preventive care in the local set-
ting. Internationally, FLSs have been established in the 
hospital setting [18], in primary care organisations [19] 
and, in Health Maintenance Organisations (HMOs) 
[in the United States] [20]. Locally, in Egypt, the opti-
mal FLS model of care has been agreed to be in the sec-
ondary care—hospital setting, where most, if not all, of 
the fractured patients receive their orthopedic surgery 
management.

FLS is centred around an FLS Lead Clinician who 
would establish a multi-disciplinary group to design the 
local FLS model of care; and a devoted FLS coordinator 
who operates to pre-agreed protocol to case-finding and 
consequently assessment of the patients who present with 
a fragility fracture. An integrated care pathway should be 
agreed with other specialities dealing with patient frac-
tures such as orthopedic and radiology departments. A 
quality improvement process to develop the FLS should 
be monitored with ongoing auditing of the FLS to con-
firm that the fragility fracture sufferers receive appropri-
ate assessment and long-term care (Fig. 1).

Clinical standards for fracture liaison service
All relevant professional organisations [21, 22], have rec-
ognised the need for universal access to FLSs. In 2015, 
the Royal Osteoporosis Society (ROS) in the UK pub-
lished standards drafted by a multidisciplinary group 
which were endorsed by all relevant national professional 
organizations and IOF [23]. The ROS standards were 
based on the ‘5IQ’ approach, relating to the key functions 
of an FLS including the following: (1) identification; (2) 
investigation; (3) information; (4) intervention; (5) inte-
gration and quality. In concordance, the clinical stand-
ards for FLS in Egypt have adopted similar approach with 
some amendments (Table 1).

Key performance indicators
The identification of the parameters that reflect the ser-
vice performance and outcomes are not only the key fac-
tors for the service improvement, but also indicators for 
aspects of the service that require further development. 
Consequently, the impact of these developments on the 
service delivery can be evaluated in a later assessment. 
The Egyptian framework identified 19 key performance 
indictors to assess the Egyptian FLSs at the organisational 
level (Fig. 2). Among these are the 13 standards proposed 
by The Capture the Fracture Best Practice Framework 
(BPF) [29] and identified as key performance indicators 
for measuring the FLS scope.

Other values of these key performance indicators are 
comparative analysis of the FLSs across different organi-
zations at the global level, namely the global rates of 
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identification, fracture as well as falls risk assessment, 
categories of management, communication, and moni-
toring. These standards are helpful for recognizing major 
gaps in the delivery of the service such as types of the 
identified patients presenting with fractures and the con-
tinuity of the follow up process. On the other hand, they 
are less helpful for supporting established FLSs achieve 
their peak potential targets for preventing secondary 
fractures.

The clinical Standards in Lay‑man’s terms for the people 
receiving the care
Education for patients, family and carers are vital to 
achieve optimum FLSs utilization and should be incor-
porated into the contemporary clinical standards. Rep-
resenting one of the evidence-based care parameters, 
these clinical standards should be available for patients 
in simplified style. Each unit should describe what each 
standard means to adults over the age of 50 who sustain a 
fragility fracture. By clarifying the main standards of the 
service, the patients will be able to have informed dia-
logue with their healthcare professionals. Figure 3 shows 
the FLS clinical standards in a patient-friendly format.

Data base
Egyptian Academy of Bone Health and Metabolic Bone 
Diseases has commissioned its own electronic data 
recording for the FLSs in Egypt. The Fracture Liaison 
Service Database (EABoM) is a clinically led, web-based 

national software for secondary fracture prevention in 
Egypt. The EABoM comprises 9 Components: patient’s 
data, survey, DXA results, lab results, fracture and falls 
risk, sarcopenia risk, reports, demographics, and sta-
tistical analysis. It facilitates not only recording of the 
patients’ data in their initial visit, but also all their data 
in the follow up visits. Its statistical analysis tool facili-
tates the auditing process and evaluation of the services 
provided against the clinical standards as well as the FLS 
agreed key performance indicators/outcomes as well as 
the national guidelines for osteoporosis management.

Implementing the FLS standards
Several factors should be considered when setting up 
a model for FLS. These include the presence of current 
pathways, the local network as well as the facility of col-
laborative work with other departments such as ortho-
pedic surgery, geriatrics, and radiology. Also, it may vary 
depending on local resources and the local health system 
facilities as well as priorities. However, the advantage 
is that adopting these standards is expected to facili-
tate the opportunity of replicating the principles of evi-
denced-based best practice effectively across the country. 
Setting up any new service necessitates time and dedi-
cation. Over the past 2 years, the Egyptian Academy of 
Bone Health has provided bespoke and expert support 
to launch the FLS in different centers across Egypt. This 
was carried out through online virtual meetings and in 
other occasions through inviting international speakers 

Fig. 1  The structure of the FLS service
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as well as the IOF masters with experience in setting up 
the FLS centers. Locally, the academy also provided assis-
tance with induction and training of the FLS coordinator; 
advice regarding relevant protocols and care pathways 
for the service; as well as advice regarding data collection 
and methods of analysis, reporting and evaluation.

An estimated 71.8% of the Egyptian population cur-
rently have access to a local FLS. However, the strategies 
implemented for providing the service may vary accord-
ing the resources and staffing.

Working with national guidelines
These FLS clinical standards have been set up to be 
implemented adopting the national guidelines [16] for 
the assessment and prevention of fragility fractures as 
well as falls, in addition to management of osteoporosis. 
Also, to prevent the development of any further fractures 
after the primary one. Clinical protocol has been devel-
oped and shared across the country to be implemented 
locally. The osteoporosis management algorithm set in 
the guidelines provide a road map which support all the 
5 FLS clinical standards identified in this report. This 

ensures harmony and equivalence of the management 
approaches all over the country.

Discussion
The gap in osteoporosis care recognized after fragility 
fractures is noticeably growing. The cause for this care 
gap to exist and continue is multifaceted [21]. One of 
the major contributing factors is the un-clarity concern-
ing where clinical responsibility lies [30]. Neither ortho-
pedic surgeons who manage the acute fractures nor the 
primary care health care professionals who are respon-
sible for provide long-term patient management, appear 
to be interested in getting engaged in secondary fracture 
prevention [2–26, 29, 30]. The net result is poor provi-
sion of proper pre-emptive measures to prevent subse-
quent fractures. By developing and applying these clinical 
standards, evidence-based best practice can be imple-
mented and effectively simulated across the country. This 
will help to enhance the patients’ outcomes, reduce the 
future fractures burden and ensure operative and proper 
use of health resources. FLS may also reduce post-frac-
ture mortality [8–11].

Table 2  Fracture risk assessment: FRAX model

Table 3  Falls risk assessment
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Clinical Standards for Fracture Liaison Services have 
been developed in Canada [28] and the UK [21, 23]. The 
International Osteoporosis Foundation (IOF) has also 
developed internationally endorsed standards for FLS 
in the form of the Capture the Fracture® Best Practice 
Framework [21, 23, 31]. The purpose of these documents 
is to set evidence-based standards of post-fracture care 
that health professionals and patients should expect. The 
Egyptian FLS clinical standards are in agreement with 

the international recommendations and were based on 
the ‘5IQ’ approach, relating to the key functions of the 
FLS. However, the Key performance indicators identi-
fied in the Egyptian model have included 6 more param-
eters. Four items for risk assessment namely: bone health 
evaluation, functional assessment, sarcopenia assess-
ment, cognition evaluation; and 2 items for management 
namely, strengthening/balance exercise, and rehabilita-
tion management program. Fractures have a significant 

Fig. 2  Key performance indicators of the FLS in Egypt

Table 4  Functional disability assessment
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Fig. 3  The FLS clinical standards in a patient-friendly format

Table 5  Arabic SARC-F questionnaire
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negative impact on the patients’ functional abilities as 
well as health-related quality of life. Fractures are also 
associated with high rates of morbidity and mortality 
[32]. The strategy to osteoporotic fracture management 
should be comprehensive and includes a combination 
of medical therapy, nutritional management as well as a 
rehabilitation program tailored to the individual patient’s 
fracture type and risk factor [33]. The target is to improve 
activities of daily living, reduce the risk of falling and 
increase safety while reducing the degree of bone mass 
loss. Therefore, the added parameters are relevant to the 
FLS clinical standards as it will help in minimizing the 
risk of having a re-fracture.

Conclusion
Whilst fracture occurrence can be a life-changing expe-
rience at the individual’s level, with significant negative 
impact on the persons’ mobility as well as consequent 
negative impact on the subject’s quality of life causing 
social isolation and possibly depression, FLSs present a 
golden opportunity to minimize these risks and reduce 
the likelihood sustaining another (i.e., a secondary frac-
ture). The Egyptian FLS clinical standards are in agree-
ment with the international protocols and are an effective 
approach to target interventions to the properly identi-
fied patients at risk.
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