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Executive Summary
Osteoporosis is a systemic skeletal condition characterised by low mass and microarchitectural deterioration of bone tissue, with a consequent increase in bone fragility 1.
Considering the global burden of disease imposed by osteoporosis, in particular fragility
fractures, the projected population demographics for Western Australia and the current
evidence-practice gap for osteoporosis management 2, a coordinated and integrated
health service delivery model is required in order to deliver safe and high quality health
care.
The Osteoporosis Model of Care has been developed by an interdisciplinary Working
Group to address this need. To assist with identifying best practice care across the
health continuum, relevant literature and existing service models were reviewed using
forwards and backwards search methods 3. The Osteoporosis Model of Care integrates
with the Falls Prevention, Orthogeriatric and Elective Joint Replacement Models of
Care, the Clinical Services Framework (CSF), Activity-based funding (ABF) policy, the
WA Primary Care Strategy (consultation document) and the WA Chronic Conditions
Framework (draft) to outline optimal health service delivery for osteoporosis and bone
health across the lifespan in Western Australia.
The Osteoporosis Model of Care has been developed in alignment with key national
and international strategies, including the National Service Improvement Framework for
osteoarthritis, rheumatoid arthritis and osteoporosis 4 and the Ontario Osteoporosis
Strategy, 5 and tailored to the needs of Western Australia. The Model of Care is aligned
closely with the RACGP Clinical Guideline for the Prevention and Treatment of
Osteoporosis in Postmenopausal Women and Older Men 6 and recommendations for
treatment of osteoporosis in Australian residential aged care facilities 7. Further, the
Model of Care recognises that falling is the strongest single risk factor for fracture,
therefore a consideration for falls prevention interventions in addition to osteoporosis
management is warranted in all patients 8. The Model is presented in five focus areas:
Health promotion, Lifetime fracture risk assessment, Treatment, Workforce
development, and Research and evaluation. Key recommendations in each of the
Model of Care focus areas include:


Health promotion
 Ensure health promotion messages and methods of delivery are evidence
based, culturally appropriate and suited to target groups. In particular, healthy
lifestyle habits that are known to positively influence bone health and falls risk
should be disseminated.
 It is important that health promotion includes messages about the importance of
early identification of people who have sustained fractures and initiation of
appropriate treatments.
 Deliver bone health messages across the lifespan towards particular ‘at risk’
groups, emphasising the role of prevention in osteoporosis and prevention of
falls.
 Appoint coordinators and form strategic partnerships to improve development
and dissemination of bone health promotion and falls prevention resources and
activities.
 Identify champions to improve the reach of health promotion efforts in the
context of bone health and falls prevention.
 Optimise nutritional content of meals provided in health and aged care facilities
and home deliveries, especially calcium content.
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Lifetime fracture risk assessment
 Improve compliance with evidence based guidelines on screening including the
RACGP Clinical guideline for the prevention and treatment of osteoporosis in
postmenopausal women and older men6 and the 2007 Position Statement of the
International Society for Clinical Densitometry (ISCD)9.
 Utilise information communication and technology (ICT) systems to provide
prompts for follow-up and improve referrals from EDs to primary care facilities.
 Promote screening for osteoporosis, fracture risk and falls risk in primary care
settings among all health practitioners, especially community pharmacy, practice
nurses and nurse practitioners. Utilise pre-screening tools (such as OST and
PROSPECT) to reduce unnecessary radiology tests 10-12.
 Refer all patients presenting to emergency departments with minimal trauma
fractures to a fracture clinic and their GP to initiate appropriate assessment and
treatment.
 Refer patients who have a history of falls or identified risk factors for falling to a
falls clinic.



Treatment
 Ensure health professionals consider the clinical risk factors of patients and use
evidence based guidelines such as the RACGP Clinical guideline for the
prevention and treatment of osteoporosis in postmenopausal women and older
men 6 and consensus recommendations for the treatment of osteoporosis in
Australian residential aged care facilities 7 to guide the prescription of
treatments.
 Consumers should be educated about the efficacy of pharmacologic treatments
for osteoporosis, in particular the significant benefits of treatment relative to the
risks of not receiving treatment.
 Promote the importance of self-management in the prevention and treatment of
osteoporosis and post-fracture care.
 Establish fracture liaison positions to coordinate care between hospital and
community settings. Hospital GP Liaison Officers can contribute to this role.
 Introduce comprehensive electronic discharge summaries from hospitals to GPs
that outline an appropriate management plan.
 Broader dissemination of detailed clinical guidelines and treatment algorithms to
assist GPs to undertake appropriate and evidence-based management.
 Initiate evidence-based, multimodal interventions for individuals who have
identified risk factors for falling 13, 14.



Workforce development
 Identify training needs by consulting with ‘frontline’ providers, eg carers,
pharmacists, practice nurses, allied health professionals, GPs.
 Develop educational strategies to broaden health professionals’ knowledge of:
 The significance of bone fragility and that osteoporosis is not just a condition
affecting postmenopausal women.
 Appropriate points of referral and follow up across the health system.
 Prevention and management of osteoporosis and falls risk across the
lifecourse, especially within the primary care setting, involving GPs,
pharmacy, practice nurses, nurse practitioners, and allied health
professionals
 Working within a multidisciplinary context to optimise patient care.
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Link any education initiatives with community-based services (either planned or
currently available).
Deliver professional development opportunities in an inter-disciplinary context
and offer a variety of learning platforms – lectures, workshops, e-learning,
written materials, case studies, simple evidence-based practice algorithms.
Evaluate the effectiveness of any workforce development initiatives.
Support the dissemination of resources aimed at health professionals that
outline best practice management of osteoporosis and falls prevention
strategies.
Ensure all health professionals are aware of the role they play in osteoporosis
and falls prevention risk factor identification, assessment and treatment. The use
of case-based learning in this context may be particularly helpful, particularly
during University training.

Research and evaluation
 Evaluate the efficacy of resources aimed at increasing consumer awareness of
osteoporosis, and encourage the roll out of those resources that are shown to be
effective.
 Collect prospective clinical and economic data to substantiate the need for
fracture liaison positions in WA.
 Investigate more thoroughly the barriers and enablers to undertaking evidencebased and/or guideline-consistent care for osteoporosis and falls prevention by
engaging with ‘front line’ professionals, eg GPs, pharmacists practice nurses and
carers.

Staged implementation of these recommendations will be considered by a dedicated
working group after the endorsement of the Model of Care.
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1.

Justification for a Model of Care for Osteoporosis in WA

Models of Care describe evidence-based policy and practice frameworks for the way
health services could be delivered in Western Australia to ensure the right care is
delivered at the right time, in the right place and by the right team 15. Considering the
global burden of disease imposed by osteoporosis, in particular fragility fractures, the
projected population demographics for Western Australia and the current evidencepractice gap for osteoporosis management 2, a coordinated and integrated health
service delivery model is required in order to deliver safe, high quality health care.
The development of the Osteoporosis Model of Care for WA is a key recommendation
of the Model of Care for Falls Prevention for the Older Person in Western Australia. It
will also complement the key aims and priorities of the previously developed
Orthogeriatric Model of Care that describes best practice approaches in the care of
older people who experience fragility or minimal trauma fractures.
Models of Care are critical to informing health service delivery in WA. For example,
Models of Care are used in conjunction with other policies to develop funding models
through Activity Based Funding (ABF) and identify appropriate service delivery
strategies through the Clinical Services Framework (CSF) for WA. WA Health is moving
to an ABF model for all health services. This is aligned with the national health reform
to introduce a national activity based funding model. ABF means that health service
providers will be funded on the basis of expected activity. Previously, health services in
WA have been funded largely on an historical basis. Activity Based Management
(ABM) is the approach used by WA Health to plan, budget, allocate and manage
activity and financial resources to ensure delivery of safe high quality health services to
the WA community. ABF, the CSF and Models of Care provide the components to
define a cycle of care for health consumers for a given condition. The Osteoporosis
Model of Care integrates with the Falls Prevention, Orthogeriatric and Elective Joint
Replacement Models of Care, the CSF, ABF and the WA Chronic Conditions
Framework (draft) to outline optimal health service delivery for osteoporosis and bone
health across the lifespan in Western Australia

2.

Method

In December 2009, the Musculoskeletal, Diabetes and Endocrine, Falls Prevention,
and Aged Care Health Networks collaborated to host an Osteoporosis Model of Care
Stakeholder Workshop. The workshop brought together relevant stakeholders from
across the State to discuss the key issues relating to the prevention, treatment and
management of osteoporosis in WA.
The Osteoporosis MOC Working Group was then established in April 2010, with broad
representation from relevant professions and backgrounds. Building on the discussions
and outcomes from the Stakeholder Workshop, the Working Group developed the
Osteoporosis MOC for WA. The Model of Care is based around a lifespan approach to
bone health, and therefore extends the Orthogeriatric and Falls Prevention Models of
Care.
The Osteoporosis Model of Care has been developed in alignment with key national
and international strategies, including the National Service Improvement Framework for
osteoarthritis, rheumatoid arthritis and osteoporosis 4 and the Ontario Osteoporosis
Strategy 5. Recommendations and strategies outlined in the Model of Care align with
the Health Service delivery objectives of WA Health 15.
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To assist with identifying best practice care across the health continuum, relevant
literature and existing service models were reviewed using forwards and backwards
search methods 3. The Osteoporosis Model of Care aligns with and is informed by the
following key documents:













National Service Improvement Framework for Osteoarthritis, Rheumatoid Arthritis
and Osteoporosis 4
Australian Fracture Prevention Summit 16
The NHMRC clinical guidelines for management of osteoporosis / RACGP Clinical
guideline for the prevention and treatment of osteoporosis in postmenopausal
women and older men 6
Preventing falls and harm from falls in older people
Assessing Cost-Effectiveness in Prevention (ACE prevention study) 17
The WA Primary Care Strategy: Consultation Document (draft)
The WA Chronic Conditions Framework (draft)
The WA Health Promotion Strategic Framework 2007-2011
US National Action Plan for Bone Health: Recommendations from the Summit for a
National Action Plan for Bone Health
National Partnership Agreement on Closing the Gap in Indigenous Health
Outcomes 2009
The strategic intent of the WA Department of Health (2010-2015):
 Caring for individuals and the community
 Caring for those who need it most
 Making best use of funds and resources
 Supporting our team.

Before finalising the MOC, the draft document was released for broad consultation to
allow for further comments and feedback. The Executive Advisory Groups of the
Musculoskeletal, Diabetes and Endocrine, Falls Prevention and Aged Care Health
Networks endorsed the final draft of the Model of Care.

3.

Model of Care

The Model of Care is based around the following objectives:








3.1

Align with the WA Primary Care Strategy (draft), WA Chronic Conditions Framework
(draft), Orthogeriatric and Falls Prevention Models of Care
Align with the National Service Improvement Framework for Musculoskeletal
Conditions 4
Improve bone health across the lifecourse
Prevent minimal trauma fractures
Promote and facilitate early recognition of high osteoporotic fracture risk
Improve utilisation and quality of treatment
Develop an adequately skilled workforce and community-based services

Health promotion

Introduction
Health promotion initiatives, including education, skills development and the creation of
supportive environments, are relevant for the prevention, early detection and optimal
management of osteoporosis.
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These initiatives are appropriate for delivery across the lifecourse to reduce the risk of
developing osteoporosis , the occurrence of minimal trauma fractures and to increase
early detection and foster optimal management of this disease.
The adoption of positive lifestyle-related behaviours that optimise peak bone mass,
reduce age-related bone loss, and reduce the risk and consequences of falls have an
important role in the prevention of osteoporosis, falls and related fractures 18.
Appropriate lifestyle behaviours may include a diet rich in calcium, adequate (and safe)
sunlight exposure for vitamin D synthesis, physical activity of sufficient frequency and
intensity, avoidance of excessive alcohol consumption, smoking cessation interventions
and maintenance of a healthy body mass index (BMI). All health professionals have a
role in delivering these positive lifestyle messages, particularly those working in primary
care. For example, community pharmacists who interface regularly with consumers are
in an ideal position to provide and reinforce such health promotion messages.
The development of supportive environments through environmental design to reduce
the risk of falls also has an important role in the prevention of osteoporosis, falls and
related fractures. In addition, the development of policy to support positive lifestyle
behaviours are also important, for example the provision of foods rich in calcium and
vitamin D in institutions such as schools and aged care settings.
Current situation in WA
Nutrition
Maintaining a well balanced diet and healthy weight from in utero to old age is
important in promoting bone mass accrual and limiting bone loss 19. The evidence to
support the benefits of good nutrition for overall health has recently been analysed by
the NHMRC and guidelines developed for all Australians. The NHMRC has also
developed nutrient reference guidelines for Australia that outline recommended nutrient
intake for optimal health. In particular, calcium is vital for the growth and maintenance
of the skeleton by providing structure and strength to bones. Calcium intake is of
particular importance during periods of bone growth during childhood and adolescence
and bone loss in later life. The 2007 Australian National Children’s Nutrition and
Physical Activity Survey reported that 82 to 89% of females aged 14 to16 years were at
risk of not meeting their dietary requirements for calcium. Similarly, 44% of males in the
same age group were not meeting their calcium dietary requirements 20. This is of
particular concern given that the majority of the body’s mineral reserves are
accumulated by the age of 20 years 21, which have a direct relation to peak bone mass.
Vitamin D
Vitamin D is essential in promoting bone health as it enhances the ability of the small
intestine to absorb calcium and phosphorus from the diet and promotes resorption of
calcium from the kidneys 22. Vitamin D can be either produced by sun exposure on the
skin, specifically ultraviolet-B (UV-B) light radiation, or absorbed through a small range
of foods 22. Current evidence suggests most people do not consume sufficient levels of
vitamin D from dietary sources 23. The Working Group of the Australian and New
Zealand Bone Mineral Society (ANZBMS) prepared a position statement on Vitamin D
and adult bone health in Australia and New Zealand in 2005 24 (2010 draft revised
version available). The Statement suggests a significant number of Australians are
deficient in vitamin D and recommends exposure of the hands, face and arms to one
third of a minimal erythemal dose of sunlight on most days. Different durations of
exposure are recommended depending on the region of Australia and season.
Adequate vitamin D deficiency is particularly problematic for people in residential care
facilities, those who avoid sun exposure due to skin conditions, veiled persons and
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those with malabsorption problems 24, 25. In these circumstances, vitamin D
supplementation may be indicated (refer to section 3.3).
Physical Activity
Physical activity is considered an important factor in overall musculoskeletal health, and
particularly for falls prevention 13, 14. In the context of osteoporosis, physical activity is
important for achieving maximal peak bone mass and bone strength during growth 26,
maintaining bone mass and minimising the risk of falls 16. Data from the WA Health
and Wellbeing Surveillance System (HWSS) (January to December 2009) suggest that
individuals in WA who self-report osteoporosis do not engage in adequate physical
activity. Sufficient levels of physical activity for adults is defined as accruing at least 150
minutes of physical activity over 5 or more sessions in a week (National Physical
Activity Guidelines for adults in Australia). Children and young people should
participate in at least 60 minutes (and up to several hours) of moderate- to vigorousintensity physical activity every day. Children and young people should not spend more
than 2 hours a day using electronic media for entertainment (eg computer games,
Internet, TV), particularly during daylight hours (National Physical Activity Guidelines for
Children and Young People).
Table 1 outlines the proportion of adults meeting the recommended amount of physical
activity, by osteoporosis diagnosis, in Western Australia.
Table 1. Prevalence of people meeting recommended physical activity level, HWSS
2009.
%

95% CI

Adults aged 16 years and over
Diagnosed with osteoporosis

32.4 (

27.6 -

37.2 )

Never diagnosed with osteoporosis

52.7 (

51.1 -

54.3 )

Diagnosed with osteoporosis

30.5 (

25.0 -

36.0 )

Never diagnosed with osteoporosis

38.9 (

36.0 -

41.8 )

Adults aged 65 years and over

A significantly lower proportion of adults with osteoporosis are meeting the
recommended levels of physical activity compared to adults without osteoporosis. Data
from the 2004-05 National Health Survey suggest that 70% of Australians aged 15
years and over were classified as having low exercise levels and 48% of this group
reported little or no exercise in the past two weeks 27.
“I’ve been told that exercise is important for osteoporosis, so I try to do whatever I
can to stay active as I know that every little bit helps”
Consumer comment from the Osteoporosis MOC Stakeholder Workshop, Dec 2009

Living Longer Living Stronger™ is a tiered, group-based strength training program
targeted towards individuals over the age of 50. Participants are referred by a health
professional according to individual assessment.
Community Awareness
Although there are a number of programs and resources currently aimed at raising
awareness of osteoporosis, for example through Osteoporosis Australia and the
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Arthritis Foundation of Western Australia, the effectiveness of these is unknown.
Further, web-based resources for osteoporosis are reported to be of variable quality 28.
A suite of guidelines for preventing falls has been developed for Australia.
Implementation of these guidelines will have significant implications for the incidence of
low trauma fractures.
The efficacy of mass media campaigns for changing health beliefs and/or behaviour
have been established for health issues such as back pain 29, smoking cessation
(QUIT) 30, 31, sun protection (Slip, Slop, Slap and SunSmart) 32, and cervical cancer
screening 33, 34. Mass media campaigns are most effective when they are prolonged
and use mutli-media. 35. Although brief and focussed campaigns have been launched
for osteoporosis and falls prevention, for example Healthy Bones Week and Stay On
Your Feet WA®, campaigns targeted at health professionals and exercise campaigns
for children 36, exhaustive campaigns targeted at a societal level have not been
undertaken for osteoporosis, falls prevention and bone health in Australia, despite the
burden of disease and recommendations of the Australian Fracture Prevention Summit
16
. The efficacy of an intensive and prolonged osteoporosis health promotion campaign
in Belgium has been reported 37, and a similar model may be appropriate for WA.
Including health promotion messages about osteoporosis in existing campaigns that
target risk factors such as nutrition, physical activity, smoking cessation and excessive
alcohol consumption, is another way to deliver messages to the community.
A major consumer barrier to the maintenance of optimal bone health and prevention of
osteoporosis is the lack of awareness of osteoporosis amongst the general population
and a lack of recognition of the personal risk associated with the condition for those
that have been diagnosed 38.
“I was diagnosed with osteoporosis 15 years ago. At that time I realised how little I
knew about osteoporosis and how important it was to gain as much knowledge as I
could in order to make the impact on myself and my family as minimal as possible”.
Consumer comment from the Osteoporosis MOC Stakeholder Workshop, Dec 2009

Summary of current gaps and priorities in health promotion approaches:









Raising awareness of osteoporosis in childhood and adolescence to ensure
maximal peak bone mass is attained and optimal bone health maintained
throughout adulthood.
Current awareness raising campaigns/efforts are limited and lack intensity and
longevity.
Education about the importance of vitamin D for bone health is not well delivered
across the lifecourse, especially in residential care facilities.
Difficulties in balancing the promotion of adequate sun exposure for vitamin D
intake with safe sun exposure messages for skin cancer.
Despite current social marketing campaigns, many Australians are not reaching
adequate levels of physical activity and calcium intake.
Lack of tailored educational materials for target groups such as children,
premenopausal female athletes, people in residential care.
A national approach to increase the uptake of Vitamin D in residential care.
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Model of Care for a lifecourse approach to promoting bone health
RIGHT CARE
While whole of population health promotion and healthy lifestyle strategies to optimise
bone health are important and should be developed for WA, particular attention
should focus on specific at-risk population groups, including:









People presenting to hospitals with falls and/or low trauma fractures
Older/ elderly people, including men and Aboriginal Australians and those in
residential aged care.
Pregnant women and their child in utero
Children and adolescents who are in a period of progressive bone growth
Middle-aged and postmenopausal women including dark skinned and veiled
communities
Premenopausal female athletes
People taking medications or treatments that have a deleterious affect on bone,
particularly glucocorticoid medications.
People who have conditions or diseases associated with impaired bone health
such as inflammatory bowel disease and rheumatoid arthritis.

Parents, carers and educators are other key target groups for health promotion
messages. Key messages in health promotion campaigns should include:









Importance of identifying people early with osteoporotic fracture(s) and initiating
appropriate treatment
Importance of overall nutrition, particularly calcium and vitamin D, consistent with
the ANZBMS position statements. The NHMRC has released a suite of dietary
guidelines and resources for all Australians that contain essential and evidencebased messages about nutrition for optimal health and recommendations for
nutrient intake.
Importance of skeletal loading such as weight bearing physical activity, especially
during growth
Importance of avoiding poor health behaviours such as smoking and excessive
alcohol intake for bone health
Importance of discussing bone health with your health care provider
Importance of falls risk screening and falls prevention strategies
Importance of prescription of Vitamin D to the frail housebound and those in
residential care.

Such messages can be disseminated through social marketing strategies such as
mass media campaigns, school education and education by health professionals.
Health promotion through community pharmacies may be particularly useful.
According to the findings of the ACE-Prevention Study, mass media campaigns
targeting physical activity in women aged 25–60 years are considered to be a costeffective intervention with positive health outcomes 17. Evidence suggests that media
campaigns are more successful when there is also the availability and access to
services and products and legislation and policy to support the behaviour change 39.
Refer to Table 2 for an overview of strategies for specific target groups. It is important
that health promotion messages and programmes are delivered in areas outside
metropolitan Perth, such as regional WA. For regional WA in particular, health
promotion initiatives should be coupled with local services and programmes so that
messages are reinforced and implemented in a manner applicable to the local
community.
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Falls prevention strategies should be considered hand in hand with osteoporosis
treatments for those with those with fragility fractures caused by falling and those with
osteoporosis and at risk of falling. These interventions should be consistent with the
strategies outlined in the Falls Prevention MOC and national falls prevention
guidelines.
For advice on smoking cessation interventions and treatments refer to the Framework
for the Treatment of Nicotine Addiction.
Where possible, health promotion efforts to improve knowledge should be combined
with strategies aimed at improving the self efficacy of the patient as evidence
suggests this is linked with better patient outcomes in terms of behaviour change 38,
40
.
RIGHT TIME
Health promotion efforts to prevent and manage bone loss and prevent falls and
minimal trauma fractures should occur across the lifecourse. In particular, awareness
raising messages should be aimed at changing perceptions of osteoporosis as a
condition of the ‘older person’ and falls as ‘an inevitable part of aging’ so that
prevention strategies are adopted earlier in life. One of the most important initiatives
for minimising the burden of osteoporosis related fractures is to identify people who
have sustained a minimal trauma fracture early and initiate appropriate treatments.
RIGHT TEAM
A key aspect of the success of the Ontario Osteoporosis Strategy 5 was appointing of
area managers who were responsible for disseminating education and information
across their region. Consideration must be given to appointing dedicated personnel
with a background in health/health promotion and with the ability to collaborate and
communicate across professions and in the broader community. Although evidence
on the effectiveness of coordinators for osteoporosis-specific health promotion
activities is limited, there are numerous studies from health promotion programs
which support the importance of such roles 41, 42. Similarly, ‘champions’ should be
identified to further promote messages 43, 44.
RIGHT PLACE
The form of media chosen to deliver the health promotion messages should be
tailored to suit the needs of the individual or target groups and their place of
residence (e.g. regional vs. metropolitan WA). Table 2 outlines suggested
communication strategies to target ‘at-risk’ groups. For a more comprehensive list of
organisations, services and institutions that can be involved or targeted for health
promotion activities see Appendix 1.
ENABLERS
Health promotion resources and information should be accessible to all, using easy to
understand language and made available in languages other than English and in a
culturally appropriate manner. This is particularly relevant for Aboriginal people and
individuals of culturally and linguistically diverse backgrounds. All messages
promoting bone health and reducing the risk of falls need to be consistent and simple
with terminology explained. The target audience should be consulted during the
development of resources to determine their appropriateness and effectiveness 39.
Organisational support and reform are critical to the effective implementation and

16

sustainability of osteoporosis prevention program 45.
Strategic partnerships should be established to facilitate the development and
dissemination of health promotion resources and activities, these include:



















Public Health Division, Department of Health
WA Health Networks
Community Pharmacies
General Practice Networks/Divisions and Medicare Locals
Arthritis and Osteoporosis WA
Osteoporosis Australia
Health professional associations and colleges such as the Royal Australian
College of General Practitioners (RACGP), Australian Physiotherapy Association
(APA), Australian Nursing Federation and the Pharmaceutical Society of WA.
Professional societies such as Australian and New Zealand Bone and Mineral
Society (ANZBMS) and Australian Rheumatology Association (ARA)
Carers WA
Exercise & Sports Science Australia (ESSA)
Education sector such as universities and schools
Better Health Improvement Program, Health Networks
Health Consumers Council WA
Council of the Ageing (COTA)
WA Falls Prevention Health Network and WA Falls Prevention Community of
Practice
WA Aged Care Health Network
WA Primary Care Health Network

Refer to Appendix 1 for a list of additional organisations and institutions for
collaborations and partnerships.
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Table 2. Target groups and how to reach them
Target groups
Older/ elderly
people

Key messages

Channels

 Fracture prevention is critically important
 The rate of bone loss increases with age.
 Healthy bone habits including calcium intake,

 Displays, presentations or information sharing at:
 Lions Australia

Rotary Australia
 Probus South Pacific

Vietnam Veterans Association
 RSL of Australia WA

Health Consumers Council WA
 Living Longer Living Stronger™
 Outpatient Day Therapy Centres, eg Moss Street Centre
 Integrate messages with existing social marketing campaigns such as Stay

vitamin D, skeletal loading, avoidance of smoking
and alcohol intake are important to minimise agerelated bone loss.
 Falls prevention techniques are important in
preventing fractures.
 People in aged care facilities are at risk of vitamin D
deficiency due to inadequate sun exposure.
 It is important to be informed about osteoporosis
and discuss investigation and treatment options with
a health care professional.
Pregnant
women and
their child in
utero

 A balanced diet, high in calcium and vitamin D,

Children and
adolescents

 Osteoporosis is not just a condition of the ‘older

during pregnancy can promote healthy bone
formation for the child in utero.

On Your Feet®
 Mass media - television and radio campaigns or talk back radio
 Run healthy lifestyle programs at aged care facilities for staff and residents

ie. Exercise, falls prevention
 Ensure mandatory requirements are in place at aged care facilities to create
safe environments that support maintenance of healthy bone
 Antenatal clinics
 Encourage GPs to discuss bone health with patients who are pregnant
 Raising awareness of importance of nutrition during pregnancy for bone

health amongst health professionals. Target through:
 Australian College of Midwives
 Royal Australian & NZ College of Obstetricians & Gynaecologists
person’ as prevention begins early in life.
 Healthy bone habits including a well balanced diet,
calcium intake, vitamin D and skeletal loading are
important during growth to reach a high peak bone
mass.
 Nutritional habits and eating disorders are a risk
factor for osteoporosis later in life

 Schools





Distribute information through school nurses
Greater emphasis on bone health in health and sport curriculum
Provide education to parents on how to promote their children’s bone
health by targeting P&Cs
 Educate physical education teachers
 School art competitions to convey bone health messages
 Promotion of high calcium foods through school canteens
 Local junior sporting clubs
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 Child and adolescent health services such as Princess Margaret Hospital,

child health clinics
 Mass media – television, web-based and radio campaigns
 Online forums – Facebook, Twitter
 Use young media personalities as spokespersons

Middle age
and
postmenopa
usal women

 Rapid bone loss occurs in the years following

menopause and it is a common time for women to
develop osteoporosis.
 Calcium absorption becomes less efficient during
this stage of life.
 Healthy bone habits including calcium intake,
vitamin D, skeletal loading, avoidance of smoking
and alcohol intake are important to maintain bone
mass and minimise age-related bone loss.
 It is important to be informed about osteoporosis
and discuss it with your health care professional if
you think you are at risk. The Osteoporosis SelfAssessment Tool is a simple way to assess risk.

Hairdressers
 Day Spas
Women’s Gyms
 Manicurists
Naturopaths
 Beauty Therapists
Herbalists
 Coffee Shops
 Sports clubs or events
 Public toilets
 Bus/train stations
▪
Health Consumers Council WA
 Mass media - television and radio campaigns or talk back radio
 Encouraging GPs and Pharmacists to discuss bone health with patients at
risk of developing osteoporosis. ie. During the MBS 45-49 year old Health
Assessment and the ATSI Peoples Health Assessment

Men

 Men can develop osteoporosis and it is often under-

 Displays, presentations or information sharing at:
 Gyms, sports clubs/events
 WA Men’s Shed Association
 Mens Groups
 Men’s Advisory Network (M.A.N)
 Rotary Australia
 Health Consumers Council WA
 Returned & Services League of Australia WA
 Bus/train stations
 Public toilets
 Mass media - television and radio campaigns or talk back radio
 Using male media personalities as spokespersons
 Encouraging GPs and Pharmacists to discuss bone health with patients at

diagnosed and undertreated, more so than in
women.
 Healthy bone habits including calcium intake,
vitamin D, skeletal loading, avoidance of smoking
and alcohol intake are important to maintain bone
mass and minimise age-related bone loss.

 Displays, presentations or information sharing at:






risk of developing osteoporosis. ie. During the MBS 45-49 year old Health
Assessment and the ATSI Peoples Health Assessment
Premenopausal
female

 Female athletes are at risk of developing

amenorrhea which can affect the ability to maintain
bone mass.

 Advertisements at sporting events
 Mass media - television and radio campaigns or talk back radio
 Raising awareness of the risks amongst sporting health professionals.
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athletes

 Healthy bone habits including calcium intake, vitamin

D, skeletal loading & avoidance of smoking/ alcohol
are important to maintain bone mass.

Target through:
 Exercise & Sports Science Australia (ESSA)
 Sports Dieticians Australia

People
taking
certain
medications
or treatments

 People undergoing chemotherapy and long term

 Education for pharmacists to highlight risks. Target through:

users of glucocorticoid therapies are at increased
risk and should discuss prevention/treatment options
with a health care professional.
 Healthy bone habits including calcium intake,
vitamin D, skeletal loading, avoidance of smoking
and alcohol intake are important to maintain bone
mass.

 Australian Association of Consultant Pharmacy
 Pharmaceutical Society of Western Australia
 Education for GPs to highlight risks. Target through:
 General Practice Networks/ Divisions & Medicare Locals
 Australian Medical Association (AMA)
 Educate public about the risks through National Prescribing Service
 Education of relevant health professionals regarding risks (see Appendix 1)

People with
co-morbid
conditions

 Certain conditions or diseases can increase the risk

 Education for GPs to highlight risks. Target through:

of developing osteoporosis, sometimes earlier in life.
 Healthy bone habits including calcium intake,
vitamin D, skeletal loading, falls prevention,
avoidance of smoking and alcohol intake are
important to maintain bone mass and minimise agerelated bone loss.

 General Practice Networks/ Divisions & Medicare Locals
 Australian Medical Association (AMA)
 Educate public about the risks through presentations and information
sharing. Target through:
 Asthma Foundation of WA
▪ Arthritis Foundation WA (AFWA)
 Kidney Health Australia
 Education of relevant health professionals regarding risks (see Appendix 1
for list of health professional organisations)
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3.2

Lifetime fracture risk assessment

Introduction
Awareness of the importance of assessing skeletal integrity and falls risk is important
for all healthcare professionals who encounter patients with risk factors for
osteoporosis and minimal trauma fractures. This is particularly important for health
professionals in primary care, such as pharmacists, allied health professionals and
GPs. Early diagnosis, fracture risk assessment and fracture prevention are important
aspects of managing impaired bone health and osteoporosis. Secondary fracture
prevention is of particular importance, as mortality and morbidity rates increase within
the first year after sustaining an initial fracture 46. It is important that risk assessment
measures are focussed not only at the right place and right time, but also to the right
people, that is those at risk of fracture.
Although fracture risk is directly influenced by bone strength, reliance on bone mineral
density (BMD) alone (a surrogate measure of bone strength) is often insufficient in
providing reliable information about fracture risk in individual patients, highlighting that
other clinical risk factors should also be considered. In particular, the risk of falls should
be considered, especially for inferring the risk of hip fracture. In the context of vertebral
fractures, consideration of clinical risk factors is particularly important for inferring
fracture risk 47, 48. In addition, there are several other risk factors that also should be
taken into consideration when assessing individuals for fracture risk, including previous
fragility fracture, family history, gender (female), age, back pain and significant height
loss 38, 49. An awareness and understanding of these risk factors can inform health
professionals about fracture risk status 49. Importantly, the cumulative history of these
risk factors across the lifecourse should be considered when inferring fracture risk. This
highlights the importance of a lifecourse approach to managing bone health,
incorporating multiple lifestyle, biomedical, and genetic factors.
Current situation
Recently, a number of fracture risk assessment tools have been developed to inform
clinicians about absolute fracture risk for patients, based on BMD values and other
clinically-relevant risk factors, often weighted according to importance. Examples of
these online tools include FRAXTM, the Garvan Institute Fracture Prognostic Tool, and
the University of Western Australia Fracture Risk Calculator. Although the risk
algorithms differ between the tools, these resources provide users with an absolute
fracture risk, rather than a relative fracture risk for their patients based on BMD values
alone, and most tools have comparable validity 50. Bone mineral density data are
critical to assessing and monitoring skeletal integrity and determining eligibility for
therapy in Australia. Access to BMD testing, specifically DXA scanners, is important,
although in WA access is limited in some areas while units are under-utilised in others.
Early diagnosis, fracture risk assessment for osteoporosis, that is measurement of
BMD in the absence of prevalent osteoporotic fractures, is important for those patients
who are deemed ‘at risk’ of fracture, based on established clinical risk factors such as
those individuals who have already sustained a low trauma fracture and individuals
aged ≥ 70 years of age. Unlike other health conditions such as skin and cervical
cancer, population based screening is neither cost effective nor feasible. Therefore,
priority and resources should be directed to ‘at risk’ individuals, rather than a
population-based approach. The Federal Government recognised this importance by
establishing a Medicare rebate for BMD testing for Australians aged 70 years and over
in 2007, although it may be cost effective to lower this age threshold further, consistent
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with the position statement of the International Society of Clinical Densitometry (ISCD)9.
Screening for osteoporosis and implementation of a treatment plan is particularly
important for those individuals who sustain low trauma fractures and present to
Emergency Departments (EDs) or other health providers. Evidence suggests that many
patients who sustain an initial low trauma fracture are not assessed for osteoporosis 5153
. Similarly, many people with established risk factors for falls may not be assessed for
falls and referred to falls clinics. A hospital-based falls risk management tool has been
endorsed for use in WA by the Falls Prevention Health Network.
The ACE-Prevention Study identified screening programs for low BMD in elderly
women as a missed opportunity at a national level despite the fact that there is strong
evidence to support screening as a cost-effective intervention with a moderate impact
on population health 17.
The diagram in Appendix 2, produced by Osteoporosis Australia, provides an overview
of the screening, diagnosis and treatment process for women and men over 50 years.
Summary of current gaps in lifetime fracture risk assessment
Lack of screening for ‘at risk’ individuals, especially those who present to ED with
low trauma fractures and risk factors for falls
 Under-utilisation of DXA units within the community
 Poor awareness and utilisation of absolute fracture risk tools


Model of care for lifetime fracture risk assessment
RIGHT CARE
The RACGP Clinical guideline for the prevention and treatment of osteoporosis in
postmenopausal women and older men,6 the RACGP Algorithm and the 2007
Position Statement of the International Society for Clinical Densitometry (ISCD)9
provide guidance on the screening for osteoporosis. All patients who have had a
minimal trauma fracture or patients with multiple risk factors for osteoporosis should
undergo diagnostic assessment (see Table 3 for a list of risk factors) 54.
It is recommended that diagnostic assessment for osteoporosis and fracture risk
consist of medical history, clinical examination, and DXA BMD measurements 54.
Screening and diagnosis of osteoporosis in children differs greatly from that in adults
and should be based around the recommendations of the ISCD9. The diagnosis of
osteoporosis in children should not be based on BMD alone and requires the
presence of a significant fracture history i.e. long bone fracture of the lower
extremities, vertebral compression fracture, two or more long bone fractures of the
upper extremities 9.
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RIGHT TIME
According to the 2007 Position Statement of the International Society for Clinical
Densitometry9, the indications for Bone Mineral Density (BMD) testing are 9:












Women aged 65 and older
Postmenopausal women under age 65 with risk factors for fracture
Women during the menopausal transition with clinical risk factors for fracture,
such as low body weight, prior fracture or high risk medication use
Men aged 70 and older
Men under age 70 with clinical risk factors for fracture
Adults with a fragility fracture
Adults with a disease or condition associated with low bone mass or bone loss
Adults taking medications associated with low bone mass or bone loss
Anyone being considered for pharmacotherapy
Anyone being treated, to monitor treatment effect
Anyone not receiving therapy in whom evidence of bone loss would lead to
treatment

The Osteoporosis Self Assessment Tool (OST) is a simple instrument which uses age
and body mass to predict an individual’s BMD. Encouraging the use of this tool within
the community provides a cost-effective way of identifying men and women for BMD
assessment through DXA 10, 12. More research and comparative analysis of a high
methodological quality is recommended 55. The International Osteoporosis
Foundation has also released a One-Minute Osteoporosis Risk Test for consumers.
Community pharmacists and nurse practitioners are in an ideal position to promote
self-assessment tools.
Recently, the Male Osteoporosis Screening Tool (MOST) was evaluated in a large
cohort of men from the MrOS study and found to be effective for Chinese and
Caucasian men 56. The MOST is similar to the OST, except that it uses body weight
and a quantitative ultrasound index (QUI). Both OST and MOST have been used to
assess risk in men with equal validity and either when used as screening tools may
save approximately one third of screening DXA studies in elderly male populations 56.
The PROSPECT tool has been developed in Australia to help guide general
practitioners to identify women aged 70 years and older who are at risk of fracture
and should be referred for radiological screening. An evaluation of the tool found that
its use facilitates targeted screening, therefore reducing the need for unnecessary
radiology tests 11.
Monitoring should be done at intervals according to each patient’s clinical status and
level of risk 54. Monitoring through BMD testing is generally not recommended at
intervals of less than 2 years 54, unless in certain circumstances such as in patients
with conditions associated with rapid bone loss 9 or patients receiving treatment
where assessments at yearly intervals are recommended.
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RIGHT TEAM
Education and training to promote adherence to clinical guidelines amongst health
professionals will have a significant impact on ensuring patients at risk of
osteoporosis and fracture are identified and diagnosed in a timely manner (See
section 3.4 for the model of care for workforce development). Raising awareness of
simple assessment tools such as OST, PROSPECT and MOST may encourage
health professionals to undertake assessments more readily when shown the process
can be relatively quick and easy. An audit of uptake of these resources by health
professionals is also critical.
RIGHT PLACE
Screening of individuals for osteoporosis and fracture risk should primarily take place
in the primary care setting. The involvement of community pharmacy and communitybased nurse practitioners in pre-screening using QUI of the heel as well as social
marketing resources may be useful in raising awareness about osteoporosis,
identifying ‘at risk individuals’ and reducing the need for more expensive screening
tools 50 57. However the measurement of QUI requires appropriate training and
rigorous adherence to quality control. To that end, professional practice standards,
with external assessment of technique and record-keeping is important 58.
There are significant differences in the DXA reference ranges currently used in
Australia for both the proximal femur and the lumbar spine. These differences may
lead to differences in the diagnosis of osteoporosis, and hence differences in
therapeutic decisions. To overcome these problems the ANZBMS recommends that
the Geelong Osteoporosis Study (GOS) reference range is used in Australia for
interpretation of DXA scans in Caucasians.
When patients present to emergency department with minimal trauma fractures they
should be referred to a fracture clinic and GP to initiate appropriate assessment and
treatment.
ENABLERS
The RACGP clinical guideline for the prevention and treatment of osteoporosis in
postmenopausal women and older men and the associated nomogram provide a
detailed resource to guide clinicians in the assessment and management of
osteoporosis 6.
Existing fracture risk calculators may be utilised to provide 5-10 year estimates of
absolute fracture risk. These tools may be used in the absence of BMD data offering
an advantage in circumstances where DXA data are not available. Clinical judgement
must be used when interpreting results, as a tool does not account for dose
responses where ‘yes’ or ‘no’ answers are provided and in some cases may
underestimate the risk of fracture. Also, these tools may show modest predictive
power when applied to local populations. In one recent study neither the FRAX nor
Garvan Institute tools discriminated prospective fractures better than age combined
with BMD 59 and a similar finding was identified in a systematic review 50.
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The WHO Fracture Risk Assessment Tool (FRAX) evaluates the major fracture risk of
patients 40 years and over 60. A number of models using data from population-based
cohorts have been developed for different countries, including Australia. The
algorithms use clinical risk factors, either with or without hip BMD, to give the 10-year
probability of a femoral neck fracture 60.
The clinical risk factors assessed by FRAX include:






age
sex
weight and height
previous fracture
parent fractured hip







glucocorticoid medication use
rheumatoid arthritis
secondary osteoporosis
three or more units of alcohol per day
current smoking

The Garvan Institute Fracture Risk Calculator is based on Australian data from the
Dubbo Osteoporosis Epidemiology Study conducted by the Bone and Mineral
Research Program. This tool can only be used for those above the age of 60 years
and takes into account the following factors:




sex
age
number of fractures
since age 50




falls over the last 12 months
BMD measurement

A University of Western Australia (UWA) fracture risk calculator has also been
developed using data from women aged over 70 years. The tool can be used for
patients aged 70 years based on mathematical extrapolation.
The WA Health Diagnostic Imaging Pathways e-resource for suspected osteoporosis
also provides information about appropriate screening and management pathways.
Appropriate ICT systems will provide prompts for follow-up and recall of patients who
are identified as being at risk of fracture or developing osteoporosis and need to be
reassessed regularly. In particular, effective and timely communication between
hospitals and GPs is critical to initiating treatment and screening for patients who
present to EDs with low trauma fractures. One strategy may be that radiology reports
could highlight the presence of a minimal trauma fracture and recommend
considering referral for BMD screening.
The establishment of a register of DXA units in WA would be a useful resource for
both research and clinical practice.
The Medicare Benefits Schedule (MBS) provides reimbursement for BMD testing for
a number of defined categories of patients. A summary has been compiled by
Osteoporosis Australia: Medicare Items. Although according to the evidence, BMD
testing may be warranted in some individuals who do not comply with the MBS
eligibility criteria.
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3.3

Treatment

There are a number of treatments available to prevent or slow the progression of bone
loss and minimise the risk of osteoporotic fractures. Efforts should be targeted at
ensuring these treatments are appropriately utilised 16. Importantly, falling is the
strongest single risk factor for bone fracture, rather than osteoporosis. Falls prevention
interventions are therefore equally, if not more, important than treatments for
osteoporosis per se 8. The WA Falls Prevention Model of Care and national falls
prevention guidelines provide recommendations to address falls risk.
Current situation
Evidence suggests there is a large disconnect in terms of current practice and
recommendations outlined in evidence based clinical guidelines 2, 38, 61 62 63. Possible
reasons for this disconnect include a lack of continuity of care between health systems,
lack of familiarity with osteoporosis screening, BMD measurement and osteoporosis
treatment amongst health professionals, the cost of prescription drugs, and a general
lack of knowledge about osteoporosis amongst health consumers 61.
This lack of adherence to best practice results in the under-treatment of osteoporosis in
Australia 61 62. An Australian review of 88,000 postmenopausal women attending GPs
found that 29% had at least one osteoporotic fracture, yet less than one third of these
women were receiving specific treatment for osteoporosis and 7% of these women
were taking calcium only 64. Similar results were found among patients presenting to
Australian emergency departments with low trauma wrist fractures 51 while a recent
Australian study reported that 75.9% who had sustained an incident fracture remained
untreated for osteoporosis 12 months after sustaining the fracture 62.
Consumer compliance with osteoporosis medication is also a barrier to effective
treatment regimes. Access Economics estimated that some 2,759 fractures occurred in
Australia in 2005 due to non-adherence to medication 65. Given the costs, difficulty
experienced by consumers in taking some medications, complex administration of some
agents, and side effects of some osteoporosis medications 66, patients are sometimes
unmotivated to take them which impacts on carer time and responsibilities 67.
The diagram in Appendix 2, produced by Osteoporosis Australia, provides an overview
of the screening, diagnosis and treatment process for women and men over 50 years.
This diagram should be used as a guide only, and be used in conjunction with the
RACGP clinical guidelines for osteoporosis 6.
Summary of current gaps in treatment of osteoporosis








Disconnect between current clinical practice and that recommended by clinical
guidelines.
Low rates of identification of osteoporosis, particularly of individuals in the 70+
year age group and other at risk groups (eg users of glucocorticoid medications
and men), and initiation of treatment.
Patient adherence to medication is low.
Lack of recognition of the significance of high fracture risk and osteoporosis by
the general public and health practitioners.
Disconnect between eligibility for PBS-subsidised medications and the evidence
suggesting drug treatment efficacy in some groups of patients.
Lack of providing falls risk assessment and intervention plan for older people who
present with a fall to either primary care or hospital
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Model of Care for treatment
RIGHT CARE
The first step to optimal treatment of osteoporosis is improving rates of diagnosis to
increase opportunities to initiate treatment (see section 3.3 Lifetime Fracture Risk
Assessment). Following diagnosis, secondary causes of osteoporosis should be
addressed. Health professionals should consider their patients’ clinical risk factors 68
and use evidence based guidelines (such as the RACGP Clinical guideline for the
prevention and treatment of osteoporosis in postmenopausal women and older men6)
to guide the prescription of treatments for their patients. The physical, psychosocial
and economic impacts of osteoporosis and fragility fractures should be considered in
all aspects of treatment, consistent with the National Service Improvement
Framework principles 4.
Exercise
Regular, low impact, weight bearing exercise can be recommended to those
diagnosed with osteoporosis in an attempt to reduce bone loss 26. Exercise also has
benefit in improving balance and reducing falls risk 13, 14. Refer to the ANZBMS
Exercise Recommendations for Osteoporosis.
Drug treatments
Pharmacotherapies available for the treatment of osteoporosis include 54:








Bisphosphonates
 alendronate
 risedronate
 zoledronic acid
Strontium ranelate
Denosumab
Selective oestrogen receptor modulators (SERMs)
Parathyroid hormone (including teriparatide) (PTH)
Hormone therapy (HRT)

Calcium and Vitamin D




Calcium (diet and supplementary) with other key nutrients such as protein and
magnesium 7, 66, 68-70.
Refer to the ANZBMS, Osteoporosis Australia and Endocrine Society of Australia
position statement on calcium and bone health
Vitamin D (diet and supplementary and education on safe/adequate sun
exposure) 7, 66, 68-70.
Refer to the ANZBMS, Endocrine Society of Australia and Osteoporosis Australia
position statement on vitamin D and adult bone health (2010 draft revised version
available) and the recommendations for Australian residential aged care facilities
7

.
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Possible risks associated with treatments
Evidence continues to emerge on the effectiveness of relevant treatments and in
some cases, possible links with adverse health outcomes. Health professionals
should remain aware of emerging evidence and ensure patients are well informed of
any risks and the likelihood of these occurring relative to the benefit of the treatment –
that is the number needed to treat and the number needed to harm – and relative to
the risk of not initiating treatment. Importantly, the effectiveness of therapy for
reducing the risk of osteoporotic fracture 50, 71 should be considered against the small
risk of developing adverse side effects (eg oesophagitis, atypical femoral fractures,
osteonecrosis of the jaw). For example, the risk of developing osteonecrosis of the
jaw in patients with osteoporosis or Paget’s disease who are taking bisphosphonates
is between 1 in 10,000 to 1 in 100,000 72.
Surgical management
For some fractures, orthopaedic surgery is indicated (e.g. hip fracture). Refer to the
Orthogeriatric Model of Care and the Elective Joint Replacement Service Model of
Care for further information on post fracture surgical interventions. Although
vertebroplasty has been used to treat vertebral fractures commonly associated with
osteoporosis, results from two recent randomised control trials reported no
differences between treatment groups (intervention and placebo) for any measures
throughout the trials 73, 74, raising major uncertainty about the efficacy of this
procedure 75, 76.
Residents of aged care facilities
Older people living in residential aged care facilities are at considerably higher risk of
suffering fractures than older people living in the community 7 and have a much
higher incidence of falls 13. A recent position statement for the treatment of
osteoporosis in Australian residential aged care facilities provides recommendations
on the use of pharmacotherapies (vitamin D supplementation, bisphosphonates and
strontium ranelate) as well as non-pharmacologic treatment opportunities for this
population 7. Similarly, specific guidelines for falls prevention in this population have
been developed.
Self management
Self management is an important aspect of overall osteoporosis treatment as it
empowers people with the skills to slow disease progression and reduce the risk of
further fractures 49. The Osteoporosis Australia website is a useful resource for
consumers in this context. Community pharmacies are an ideal vehicle to disseminate
self-management information about osteoporosis to consumers. A review of public
health interventions found that community-based self management programs were
found to promote knowledge of osteoporosis and encourage self-efficacy with healthy
lifestyle behaviours 38. Health literacy surrounding osteoporosis has been suggested
as a barrier to engaging in self management and should be addressed 77. The Stay
On Your Feet WA® website contains consumer-based information about falls
prevention.
Where patients are reluctant to adhere to treatments, health professionals should
identify the cause and propose solutions or alternatives. Ensuring patients are well
educated about osteoporosis and falls risk, and the risks involved with refusing
treatment is one strategy for improving adherence 78 79. The Medicare Chronic
Disease Management (CDM) plans provide an opportunity for interdisciplinary health
professionals to deliver self management information to patients with osteoporosis.
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RIGHT TIME
Pharmacological treatment should be considered in the following circumstances 16, 54,
68
:






Individual with osteopenia (T score between -2.5 and -1) and a fracture
Individual with fragility fracture independent of bone density 80
Individual with osteoporosis (T score -2.5), with or without a fracture
Individuals receiving a sustained high dose of glucocorticoid medications (7.5mg
of steroid medication for 3 months or more)
Individuals aged 70 years and over with a T ≤ -3.0.

For patients with osteopenia or normal BMD and no history of fracture, lifestyle
measures should be encouraged and pharmacologic treatment should be deferred.
Evidence-based prevention strategies should be recommended, such as adequate
levels of calcium and vitamin D, exercise and falls prevention activities (refer to the
National Guidelines for Falls Prevention). In some circumstances, people with
identified clinical risk factors for osteoporosis are ineligible for PBS-subsidised drug
treatments. Nonetheless, it may still be appropriate to initiate therapy for these
patients. Treatment eligibility criteria and algorithms for local sites may need to be
developed through Drug and Therapeutics Committees to optimise access for
patients to therapeutic agents.
It is recommended that general practitioners follow up with patients at 3 to 6 months
after the initiation of pharmacological treatment and on an annual basis thereafter 54.
Formal processes of review should also be put in place for patients with whom the
decision is made not to recommend specific preventive anti-osteoporotic therapy 54.
Multi-factorial assessment and intervention should be considered for all those
presenting to hospital with a fall.
RIGHT TEAM
Fracture liaison (coordination) positions (e.g. trained specialist nurses) should be
established within hospitals to coordinate care between hospital and communitybased care settings 81. This is particularly important for optimally managing patients
who present to EDs with minimal trauma fractures. These positions are critical to
ensure that patients have access to interdisciplinary care which is based around an
appropriate and evidence-based management plan including falls prevention
interventions. The use of an interdisciplinary approach for the identification and
treatment of osteoporosis (eg physiotherapy, occupational therapy, pharmacy,
dietetics) has been demonstrated to improve fragility fracture management 38, 82 83, 84
and has been shown to be cost effective 85. A recent review describes the
components of various coordinator positions around the world, including the elements
of an effective service and implementation issues 84. Notably, network-supported
models tend to achieve better sustainability and outcomes 84.
GPs should utilise Chronic Disease Management (CDM) Medicare Items where
possible to plan, review and coordinate the care of patients with osteoporosis.
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Community pharmacists have a role to play in identifying patients at risk of fracture or
falls, improving adherence to medication and linking eligible individuals with programs
such as the Home Medicines Review and other community-based services in their
area. In addition, a medication management review conducted by a pharmacist in
collaboration with a GP is available for every resident in an aged care facility on an
annual basis. This is an ideal opportunity to identify residents at risk and optimise
medications; both anti-osteoporotic treatment and review of medications which can
increase falls risk.
RIGHT PLACE
The identification of osteoporosis and initiation of appropriate treatment in primary
care facilities is likely to lower the incidence of low trauma fractures, thus minimising
emergency department presentations. However, hospitals need adequate procedures
and systems in place to ensure patients that do present to emergency departments
are promptly identified, recorded and referred to relevant community-based care for
osteoporosis treatment and secondary fracture prevention 82. The efficacy of fracture
liaison services in this context has been widely reported 84.
Densitometry utilisation rates are significantly lower in rural and remote areas than in
metropolitan areas, possibly due to access issues to primary health care 54.
More attention should be targeted towards educating health professionals who have
the opportunity to identify, refer and treat at risk patients with non-pharmacologic
modalities.
ENABLERS
Health professional compliance with best practice guidelines for the treatment of
osteoporosis can be encouraged through the promotion of easy to use resources,
such as those produced by Osteoporosis Australia and the RACGP, which outline
simple treatment algorithms.
Ensuring the availability of consumer and carer-specific information on osteoporosis
treatments, including side effects, risks, costs and benefits will help address issues
relating to patient adherence to medications. Furthermore, raising awareness and
utilisation of osteoporosis treatments listed on the MBS and PBS (visit Osteoporosis
Australia for a list of Subsidised Items) may provide further motivation to commence
treatment.
The use of telemedicine and involvement of nurse practitioners to ease the burden on
health professionals in under-resourced areas 86.
The introduction of comprehensive electronic discharge summaries from hospitals to
GPs which outline an appropriate management plan will provide GPs with more
robust information in order to undertake appropriate care coordination. This process
may also be facilitated with hospital liaison GP roles. High level evidence
substantiates the clinical benefit 87 and cost effectiveness 88 of implementing
standardised communication strategies including evidence-based treatment
guidelines to primary care physicians.
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The broader dissemination of detailed clinical guidelines and treatment algorithms,
especially for specific ‘at risk’ groups, will assist GPs to undertake appropriate and
evidence-based management.
Implementation of the Falls Prevention and Aged Care Models of Care will also
address the burden of low trauma fractures in WA.

3.4

Workforce development

Introduction
Having an adequately educated and trained health workforce is essential to ensure
people receive the right care at the right time for osteoporosis. In particular, the early
detection of osteoporosis and secondary prevention of minimal trauma fractures is
reliant upon the capacity of the health workforce, particularly those health professionals
in primary care, to recognise the public health significance of osteoporosis, identify
individuals at risk of osteoporosis and initiate appropriate management strategies. The
role of carers is also recognised as critical to optimising bone health and preventing
minimal trauma fractures.
Current situation
A large number of health professionals are involved in the diagnosis, treatment and
management of osteoporosis. Nonetheless, current evidence suggests that Australians
with osteoporosis are not receiving the right care at the right time, discordant with
clinical guidelines 51, 53, 64, 89-91 62. The failure to detect bone fragility and initiate
treatment is also an international problem 92. These data highlight that professional
development of the health workforce and improved inter-professional practice are
critical in order to meet the predicted escalating burden of osteoporosis and minimal
trauma fractures. Indeed, the need for further education for health professionals across
the spectrum of musculoskeletal conditions has been recognised in Australia through
the Musculoskeletal Core Competencies Project 93 and internationally 94.
Appropriate integration and communication between health professionals will provide
ample opportunities to identify and treat osteoporosis and minimal trauma fractures.
Moreover, better utilisation of the existing workforce, such as allied health professionals
and community pharmacy staff, may provide more comprehensive and timely services
to consumers. The importance of integration and strategies to achieve this are outlined
in the WA Primary Care Strategy (consultation document) and WA Chronic Conditions
Framework (draft). When the roles and responsibilities of each of these health
professionals are unclear, opportunities for identification and treatment can be missed
38
. For instance, an Australian study reviewed almost 30,000 patient records from 23
GPs and found the rate of diagnosis of osteoporosis for those aged over 59 years of
age was 12.6 per cent for women and 3.8 per cent for men 95. This indicates rates of
diagnosis are well below the national estimated prevalence of osteoporosis in Australia.
Both GPs and orthopaedic surgeons saw the benefit of having Osteoporosis Nurse
Specialists to recruit appropriate patients to Osteoporosis Clinics 96.
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The appointment of suitably qualified practitioners (eg nurse, nurse practitioner,
physiotherapist) to coordinate care for individuals who sustain incident minimal trauma
fractures is a key recommendation of a recent report from Osteoporosis Australia and
International Osteoporosis Foundation 81, the Australian Fracture Prevention Summit 16
and the draft NSW Model of Care for Osteoporotic Fracture Prevention 97. The efficacy
of such a position in the Australian public health system has been established 82, 98 and
highlights a critical area of workforce development for Western Australia and
internationally 99.
Summary of current gaps in workforce development





Lack of clarity regarding the responsibility of different health professions in
diagnosis and treatment of bone fragility and falls risk factors.
Inadequate professional development opportunities for health professionals in the
context of osteoporosis.
Poor communication between care providers and a lack of coordinated
multidisciplinary teams to manage patients with identified bone fragility.
Lack of awareness amongst health professionals to identify the link between
minimal trauma fractures and osteoporosis 86.

Model of Care for workforce development
RIGHT CARE
Educational strategies should be developed to broaden the awareness of health
professionals that osteoporosis and bone fragility is not just seen as a condition
affecting postmenopausal women. Evidence suggests women are more likely to
receive treatment than men and that people aged over 95 are not as likely to receive
post fracture treatment than those aged 65 to 69 years 100, 101. In addition to providing
education to health professionals it is equally important to evaluate the uptake of
information, knowledge shift, and changes in practice behaviours associated with any
interventions.
Pharmacists, nurses in aged care facilities and practice nurses are in an ideal position
to easily provide opportunistic education and they should be provided with
educational strategies in a simple format for bone health and falls risk. However,
education interventions in isolation are unlikely to be effective 102, and therefore
linkages with other services are important.
RIGHT TIME
Education about osteoporosis and falls risks should be delivered during university
education to capture undergraduate health professionals. Where possible, this should
be incorporated as a mandatory component of the health curriculum. Key educational
messages include:




To ensure the patient receives best-practice continuous care, all health
professionals need to be adequately educated to identify points of referral and
follow up across the healthcare system.
To consider the prevention and management of osteoporosis across the
lifecourse and within a multidisciplinary context, consistent with Models of Care
for other chronic conditions and evidence which supports inter-professional
collaboration 103.
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Opportunities for ongoing information sharing, professional development and skills
maintenance in the diagnosis and treatment of osteoporosis are required for all health
professionals. Maintaining the capacity and competency of the workforce needs to be
considered by WA Health Area Health Service workforce planners.
Vertebral fractures, one of the most common osteoporotic fractures and significant
predictors of future fracture and morbidity, are largely under-diagnosed 104. Education
aimed at radiologists 105 and internal medicine specialists may be beneficial in
improving diagnosis rates 106.
RIGHT TEAM
Strategies to optimise care for bone health and minimal trauma fracture include:


Support the dissemination of education and training resources related to bone
health, falls risk and minimal trauma fractures, such as the Osteoporosis
Australia Awareness Campaigns “Think Osteoporosis!” and “Prevent the Next
Fracture”, Healthy Bones Week and the Stay On Your Feet® Campaign



Support the further development of educational materials using evidence-based
methods of delivery. Evidence suggests that educational interventions targeting
patients and all care providers involved in osteoporosis management, in
combination with a practice structure that is supportive of change, are more likely
to have a positive impact on rates of screening and treatment for osteoporosis in
comparison to isolated educational interventions targeting a single care provider
102, 107-109

.
Fracture liaison (coordination) positions (eg. trained specialist nurses, nurse
practitioners or physiotherapists) should be established within hospitals to coordinate
care between hospital and community-based care settings 81. This is particularly
important for optimally managing patients who present to EDs with minimal trauma
fractures. These positions are critical to ensure that patients have access to
interdisciplinary care 82.
The provision of post-fracture care is out of scope for emergency departments and
fracture clinics but it is their responsibility to refer patients to their primary care
practitioner with a flag for osteoporosis 86. Post fracture management should not be
the sole responsibility of the GP as other health professionals such as pharmacists,
rehabilitation professionals, practice nurses and dieticians should play a role 86, 109.
For instance, a trial of a pharmacist-initiated osteoporosis screening program found
that the number of patients tested or treated for osteoporosis doubled within 4 months
when compared to usual care, although there were still a number of patients who did
not receive appropriate care suggesting the need for a more intensive intervention 110.
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Primary care clinicians have an important role to play in osteoporosis care. However,
evidence suggests there is confusion amongst this cohort in terms of the use of
screening bone densitometry, who to treat and what treatment to provide, as existing
guidelines can be too complicated 100. A study of family physicians in Ontario in 2000
suggested the use of simple, easy to understand, one page information that can be
displayed in the surgery to improve adherence to clinical guidelines 100. The provision
of simple flow charts for practice nurses to follow would also be beneficial. The study
participants also highlighted the need to address patient education so they were
adequately informed to be able to know what to ask for and when, therefore providing
a prompt for the physician 100. Primary care clinicians also express a lack of time to
address the prevention of osteoporosis and fractures 100. Resources developed by
Osteoporosis Australia should be promoted to all health professionals.
RIGHT PLACE
Ongoing opportunities for training should be accessible to all health professionals and
available in both face-to-face and online programs. A study of the effect of an online
lecture in influencing health professionals approach to osteoporosis found that there
were improvements in knowledge however this did not translate into changes to
patient care 111. It was suggested case-based learning may be more effective in
providing practical techniques and knowledge that can be easily translated into
practice 111.
A UK study suggests that a structured training program delivered by specialist
osteoporosis nurses to residential care facility staff increased rates of prescription of
calcium, vitamin D and bisphosphonate therapies, although not to the extent to meet
current guideline standards 112. Training materials included a half-day face to face
training session and a written resource pack 112. In Australia, the National Prescribing
Service provided an educational outreach program in 2007/2008 focussed on
preventing osteoporosis 113. Upskilled facilitators provided current, evidence based
messages and resources to 8,982 GPs through either a 1:1 educational visit, or a
small group case study.
ENABLERS
Discussions with frontline staff, including practice nurses and nurse practitioners, to
understand barriers and enablers to delivering best practice care should be the first
step in ensuring that strategies for workforce development are appropriate and
effective. In particular, education provided to practice nurses on brief intervention
strategies would be beneficial given the many opportunistic occasions to promote
bone health within general practice.
Adequate information communication and technology (ICT) infrastructure support is
required to facilitate referrals and communications between health professionals.
Evidence suggests that having printed materials such as brochures to give to patients
would be beneficial from both a patient and physician perspective 86, 100.
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Integration with local initiatives such as the Friend-In-Need-Emergency (FINE)
Scheme will help to ensure those working with target groups such as the elderly are
well placed to identify and refer those at risk and prevent minimal trauma fractures.
The FINE Scheme aims to improve access to health care for people with chronic
health conditions and the frail aged who could be cared for in their home rather than
being admitted to hospital. Similarly, integrating with the National Prescribing Service
(NPS) may be a way to deliver osteoporosis specific education to pharmacists and
GPs within the existing program.
Adopting interdisciplinary models of professional education for osteoporosis, utilising
a range of delivery methods – online learning, case studies, workshops, lectures,
practice guidelines and electronic clinical support tools – will improve workforce
development outcomes 102, 107-109.
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3.5

Research, evaluation and horizon scanning

Although the mortality associated with musculoskeletal health conditions is low relative
to other chronic disease, the morbidity and costs imposed on the individual and
community are enormous. Research efforts should therefore continue to be progressed
into priority areas of musculoskeletal health, especially the prevention and
management of osteoporosis and minimal trauma fracture.
In 2010 NHMRC research funding expenditure for arthritis and osteoporosis was more
than $32 million for 186 active research grants. More than $215 million has been
invested in this priority area in the ten years since 2001. Within the context of this MOC,
the following areas require further research and evaluation:








The effectiveness and reach of osteoporosis-specific social marketing campaigns
and the targeted health promotion messages with the greatest impact for high risk
groups (refer to Table 2).
Improving the coordination of osteoporosis management through interdisciplinary
teams.
The efficacy of fracture coordinators for osteoporosis treatment and management
in WA.
Effective forms of education, training and information distribution to health
professionals 102.
Strategies for improving health professional adherence to clinical guidelines.
An examination of the cost effectiveness and clinical outcomes of changing the
MBS and PBS criteria so that screening and treatment options may be initiated
earlier for patients with established risk factors for osteoporotic fracture.

At the time of producing this Model of Care, the information presented reflected the
state of evidence and health policy at that time. Users should be aware that as
evidence changes constantly, further evidence may have emerged since publication.
The content and recommendations of the Model of Care should be reviewed within 5
years. Findings from the implementation of other health service Models of Care for
osteoporosis should also be considered for Western Australia, in particular the NSW
Model of Care for Osteoporotic Fracture Prevention and its associated data acquisition
projects regarding minimal trauma fractures.
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4.
Model
of Care
Goal

RIGHT
CARE

Implementation and recommendations matrix
Focus area
Health promotion
Ensure health promotion
messages and methods of
delivery are evidence-based
and suited to target groups.
In particular, healthy lifestyle
habits which are known to
positively influence bone
health and falls prevention
should be emphasised.
The use of exhaustive mass
media campaigns should be
prioritised for the 25-60 yr
age group.
Identify the most effective
health promotion strategies
to reach ‘at risk’ groups in
the context of bone health.
Facilitate the dissemination
of established health
promotion guidelines to
consumers and health
professionals, especially
falls prevention guidelines.

Lifetime fracture risk
assessment
Improve compliance with
evidence based guidelines
on screening including the
RACGP Clinical guideline for
the prevention and treatment
of osteoporosis in
postmenopausal women and
older men6 and the 2007
Position Statement of the
International Society for
Clinical Densitometry
(ISCD)9. The national
guidelines for falls
prevention should also be
disseminated through the
WA Falls Prevention Health
Network.

Treatment

Workforce development

Ensure health professionals
consider the clinical risk
factors of patients and use
evidence based guidelines
(such as the RACGP Clinical
guideline for the prevention
and treatment of
osteoporosis in
postmenopausal women and
older men6 and the
recommendations for the
treatment of osteoporosis in
Australian residential aged
care facilities 7 to guide the
prescription of treatments.
Consumers should be
educated about the efficacy
of pharmacologic treatments
for osteoporosis, in particular
the significant benefits of
treatment relative to the risks
of not receiving treatment,
side effects and ceasing
treatment.
Appropriate therapy for
residents of aged care
facilities should be promoted
through dissemination of
treatment guidelines.
A focus on falls prevention

Develop educational
strategies to broaden health
professionals’ knowledge
and awareness of:
 The significance of bone
fragility and that
osteoporosis is not just a
condition affecting
postmenopausal women.
 Appropriate points of
referral and follow up
across the health system.
 Prevention and
management of
osteoporosis and falls risk
across the lifecourse,
especially within the
primary care setting,
involving GPs, pharmacy,
practice nurses, nurse
practitioners, and allied
health professionals
 Working within a
multidisciplinary context to
optimise patient care.

Research and
evaluation
Evaluate the efficacy of
resources aimed at
increasing consumer
awareness of
osteoporosis, and
encourage the roll-out
of those resources
which are shown to be
effective.
Collate and synthesise
evidence-based
pharmacologic
treatment
recommendations for
particular ‘at risk’
groups for use in
primary care.

Support the dissemination of
resources aimed at health
professionals which outline
best practice management
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Model
of Care
Goal

Focus area
Health promotion

Deliver bone health
messages across the
lifespan towards particular
‘at risk’ groups, emphasising
the role of prevention in
osteoporosis. eg target
children and adolescents
who are still accumulating
bone mass

RIGHT
TIME

RIGHT
TEAM

Optimise nutritional content
of meals provided in health
and aged care facilities and
home deliveries, especially
calcium content.

Ensure health professionals
in all settings play a role in
health promotion, including
falls prevention.

Lifetime fracture risk
assessment

Treatment

Workforce development

should accompany all
osteoporosis targeted
treatment strategies.

of osteoporosis and falls
prevention (eg evidencebased recommendations
about calcium-rich foods).

Ensure health professionals
initiate BMD testing in those
outlined by the RACGP
Clinical guideline for the
prevention and treatment of
osteoporosis in
postmenopausal women and
older men6 and the 2007
Position Statement of the
International Society for
Clinical Densitometry
(ISCD)9.
Utilise pre-screening tools
(such as OST and
PROSPECT) to reduce the
occurrence of unnecessary
radiology tests. Raising
awareness of these tools in
primary care would assist
with screening initiatives.
Refer patients who have a
history of falls or identified
risk factors for falling to a
falls clinic.

Ensure timely initiation of
treatment through
compliance with evidence
based guidelines such as
RACGP Clinical guideline for
the prevention and treatment
of osteoporosis in
postmenopausal women and
older men6 and the use of
clinical discretion.
Establish review processes
in clinical settings to monitor
patient treatment outcomes.
Initiate evidence-based,
multimodal interventions for
individuals who have
identified risk factors for
falling

The significance of
osteoporosis and treatment
opportunities within a
multidisciplinary context
should be included in
University curricula.

Promote awareness among
health professionals and
consumers regarding the
importance of assessing

Promote the importance of
self management in the
prevention and treatment of
osteoporosis, falls

Ensure all health
professionals are aware of
the role they play in
osteoporosis and falls risk

Research and
evaluation

Identify training needs by
consulting with ‘frontline’
providers, eg carers,
pharmacists, practice
nurses, allied health
professionals, GPs.

Investigate more
thoroughly the barriers
and enablers to
undertaking evidence-
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Model
of Care
Goal

Focus area
Health promotion
Appoint coordinators to
reduce duplication and
improve dissemination of
bone health promotion
resources and activities.

RIGHT
TEAM
(cont.)

Identify champions to
improve the reach of health
promotion efforts.
Engage community
pharmacy in health
promotion activities and
messages.

Lifetime fracture risk
assessment
skeletal integrity for ‘at risk’
groups.

Treatment

prevention and post fracture
care.
Establish fracture liaison
positions to coordinate care
between hospital and
community settings. Hospital
GP Liaison Officers can
contribute to this role.
Engage pharmacists in
Promote screening for
identifying patients at risk of
osteoporosis, fracture risk
fracture or falls, improving
and falls risk among primary adherence to medication
care providers especially
and linking eligible
community pharmacists,
individuals with programs
practice nurses and nurse
such as the Home Medicines
practitioners.
Review. Residential
Medication Management
Reviews in collaboration with
a GP should be available for
every resident in an aged
care facility on an annual
basis.
Facilitate coordinated GP
care through Chronic
Disease Management
Medicare Items.
Improve knowledge among
primary care providers
regarding pharmacologic
treatment options for
osteoporosis.

Workforce development
identification, assessment
and treatment. The use of
case-based learning in this
context may be particularly
helpful, particularly during
University training.

Identify ongoing
opportunities for information
sharing, professional
development and skills
maintenance. Ensure they
are accessible to all health
professionals and available
in both face to face and
online programs with casebased learning incorporated
where possible. Accrediting
professional development
opportunities for CPD points
may be an enabler to
stakeholder engagement.

Research and
evaluation
based and/or guideline
consistent care for
osteoporosis by
engaging with ‘front line’
professionals, eg GPs,
pharmacists, practice
nurses and carers.
Collect prospective
clinical and economic
data to substantiate the
need for fracture liaison
positions in WA.
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Model
of Care
Goal

Focus area
Health promotion

Lifetime fracture risk
assessment

Disseminate health
promotion messages
through a broad variety of
channels to maximise reach.

Promote screening of
individuals for osteoporosis
and fracture risk in primary
care settings.
Refer all patients presenting
to emergency departments
with minimal trauma
fractures to a fracture clinic
and their GP to initiate
appropriate assessment and
treatment.

Form strategic partnerships
to facilitate the development
and dissemination of health
promotion resources and
activities. Eg engage with
ENABLERS schools
Develop health promotion
resources and information
that is specific to the needs
of those at risk of developing
osteoporosis.

Utilise Information
Communication and
Technology (ICT) systems
to:
 provide prompts for
follow-up assessments
 improve referrals from
EDs to primary care
facilities
Establish a register of DXA
units in WA.
Raise awareness of online
fracture risk calculator tools,
particularly in settings where
DXA data are not available.
Increase awareness of the
MBS criteria for osteoporosis
screening among health
professionals.

RIGHT
PLACE

Treatment

Workforce development

Use telemedicine to ease
the burden on health
professionals in underresourced areas.
Introduce comprehensive
electronic discharge
summaries from hospitals to
GPs which outline an
appropriate management
plan.
Increase awareness and
compliance of evidence
based guidelines through the
promotion of simple to use
resources eg. Osteoporosis
Australia and RACGP
resources
Increase awareness and
utilisation of osteoporosis

Improve access to
Information Communication
and Technology (ICT)
infrastructure support to
facilitate referrals and
communications between
health professionals.
Integrate with local initiatives
such as the Friend-In-NeedEmergency (FINE) Scheme
and the National Prescribing
Service to improve
opportunities for
identification and treatment.
Adopt interdisciplinary
models of professional
education for osteoporosis,
utilising a range of delivery
methods.

Research and
evaluation
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Model
of Care
Goal

Focus area
Health promotion

Lifetime fracture risk
assessment

Treatment

Workforce development

Research and
evaluation

treatments listed on the MBS
and PBS.
Develop consumer and carer
resources with information
on medications and
treatments to increase
patient adherence.
Broader dissemination of
detailed clinical guidelines
and treatment algorithms to
assist GPs to undertake
appropriate and evidencebased management.
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5.

Osteoporosis: Background, epidemiology and diagnosis

5.1

Osteoporosis: background and epidemiology

Osteoporosis is a systemic skeletal condition characterised by low mass and
microarchitectural deterioration of bone tissue, with a consequent increase in bone
fragility 1. Osteoporosis may be classified as primary or secondary:




Primary osteoporosis is associated with hormonal changes which accompany
menopause (Type 1) usually between the ages of 50-70 years, or with the aging
process in people aged more than 70 years (Type 2).
Secondary osteoporosis may occur as a result of many other conditions associated
with chronic medical conditions, drug treatments e.g. glucocorticoid or thyroxine
treatment or lifestyle diseases.

Bone tissue is remodelled through resorption and formation across the lifecourse as a
normal physiologic process. Peak bone mass is reached in adolescence, highlighting a
window of opportunity to optimise bone health during growth, while bone resorption
occurs in later adulthood, accelerating after menopause. Osteoporosis manifests when
the rate of bone resorption exceeds that of bone formation, resulting in a loss of bone
mass and disruption in bone quality 114, leading to reduced bone strength and increased
propensity to fracture. Low trauma fractures are the most significant outcome of
osteoporosis and occur most frequently at the hip, spine and distal forearm. Osteoporotic
fractures occur as a consequence of a triad of factors: osteoporsis, falls and the
interface/impact. Notably, the strongest single risk factor for fracture is falling, rather than
osteoporosis per se 8 115, 116.
Osteoporosis is recognised as a National Health Priority Area in Australia owing to the
burden imposed on the Australian community as a result of the condition, in particular the
personal and societal impact of fractures. A National Service Improvement Framework for
osteoarthritis, rheumatoid arthritis and osteoporosis was established in 2005 to outline
strategies to address the population burden of the condition 4. The burden of disease,
expressed in disability-adjusted life years, is greater for osteoporotic fractures than for
many other chronic conditions, including common cancers 117. The annual direct
healthcare cost attributable to osteoporosis in Australia is estimated to be $1.9 billion 118.
“More than half of older Australian women and perhaps a third of older Australian men will
suffer an osteoporotic fracture during their lifetime.” 118

A recent report estimates that 2.2 million Australians have an osteoporosis-related
condition and the prevalence is expected to rise to 3 million by 2021. In parallel, the
number of Australians expected to sustain a hip fracture is estimated to increase by 15%
every 5 years until 2026, representing a four-fold increase in hip fractures by 2051 119.
This estimate is largely based on the projected age distribution of the Australian
population which reflects an absolute and relative increase in population within the 60-85+
years age bracket 120. Population projections also suggest that the rate of spine, pelvic
and arm fractures will increase by 12% every five years until 2036 and subsequently by
6% every five years until 2051 121.
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Although osteoporosis is most commonly associated with females, the prevalence of
osteoporosis in older men is often under-recognised. For example, recent data from the
Concord Health and Ageing in Men Project (CHAMP) highlighted that 90% of men who
satisfied the criteria for federally subsidised osteoporosis medication were unaware they
had osteoporosis and only a small proportion were receiving osteoporosis-specific
treatment 89. These findings suggest that the self-reported prevalence of osteoporosis in
elderly men may be substantially underestimated. This raises concern considering that
osteoporotic fractures in elderly men are associated with greater morbidity, mortality,
functional decline and health cost compared to women 122, 123.
The burden and prevalence of osteoporosis in Australia is mirrored by reports in the
United States 124 and the United Kingdom 125. Strategies to optimise health service
delivery to meet the challenge osteoporosis presents are therefore required.
In recognition of this burden and projected population demographics for Western
Australia, development of a Model of Care for osteoporosis was prioritised by the
Diabetes and Endocrine, Musculoskeletal, Aged Care and Falls Prevention Health
Networks. The aim of a Model of Care is to outline a framework for WA that describes
how health services should be delivered to prevent bone loss and manage low trauma
fractures so that the right care is delivered at the right time, by the right team, in the
right place 15.

5.2

Development of osteoporosis and fragility fracture

Bone mass in adulthood depends on the peak amount of bone accrued during growth and
the subsequent rate of bone loss later in life 126. Although a range of genetic and
environmental risk factors have been identified for bone loss 127 (see Table 3), the
importance of bone accretion during childhood and maximising peak bone mass during
adolescence is increasingly recognised. Evidence suggests that childhood represents a
window of opportunity to strengthen the skeleton 128, and reinforces the need for health
promotion initiatives to be directed towards this age group. Although physical activity
during growth contributes to greater gains in bone accrual into young adulthood relative to
less physical activity 129, 130, there remains insufficient evidence to conclude that exercise
during growth prevents fragility fractures in late adulthood 131.This evidence gap largely
reflects the difficulty in undertaking robust research to address this question. The
importance of the in utero period for influencing peak bone mass, particularly with respect
to nutrition during foetal development, is also recognised 126, 132. Fracture risk is
dependent not only on osteoporosis but also on exposure of the skeleton to trauma, in the
older age groups most commonly as falls. Many of the risk factors for falls are modifiable
and there is robust evidence for the effectiveness of multimodal interventions to prevent
falls in people in the community and in care facilities 13, 14.
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Table 3. Established risk factors for osteoporosis, falls and fracture
 An inactive lifestyle and/or low levels of
















physical activity
Cigarette smoking
Regular and excessive alcohol intake
A diet low in calcium
Vitamin D deficiency
Frequent falls
Eating disorders
Being female
Being Caucasian or Asian
A small body frame
Previous osteoporotic/fragility/minimal
trauma fracture
Maternal family history of osteoporosis
Being over 60 years of age
Low body mass and/or low body mass
index
Delayed puberty (menarche) or early
menopause
Low testosterone levels (men)

5.3

 Rheumatoid arthritis, chronic liver















disease, renal failure
Malabsorption syndromes such as
inflammatory bowel disease and coeliac
disease.
History of over-active thyroid or
parathyroid glands
Prolonged exposure to corticosteroid
therapy
Prolonged bed rest or immobilisation
Polypharmacy
Malnutrition
Visual impairments
Foot impairments
Inappropriate walking aids
Poor balance
Cognitive impairment
Impaired mobility and gait
Reduced muscle strength

Epidemiology of Osteoporosis in Western Australia

The self-reported prevalence of osteoporosis in WA for men and women aged ≥16 years
was estimated to be 4.6% in 2009 (Epidemiology Branch, Department of Health). Further
breakdown of prevalence is provided in Tables 4 and 5. All information in the tables is
based on self-reported data from the Health and Well Being Surveillance System (HWSS)
(January to December 2009). Data are weighted to account for the oversampling in the
rural and remote areas of WA and then standardized to the age and sex distribution of the
2009 Estimated Resident Population. The HWSS is managed by the Health Outcomes
Assessment Unit of Epidemiology and Analytical Services, Department of Health,
Western Australia, under the direction of the Health Surveys Advisory Group. The data
are collected via a monthly Computer Assisted Telephone Interview involving 550
randomly selected Western Australians of all ages who are asked a range of questions
about their health and lifestyle.
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Table 4

Prevalence of osteoporosis in WA, 16 years & over, Health and Wellbeing
Surveillance System, Jan to Dec 2009
Osteoporosis
95% CI
%
16 to 44 yrs
Males

0.4 ( 0.1 - 1.0 )

Females

0.7 ( 0.3 - 1.3 )

Persons

0.5 ( 0.3 - 0.9 )

45 to 64 yrs
Males

2.0 ( 1.3 - 3.3 )

Females

7.0 ( 5.7 - 8.6 )

Persons

4.5 ( 3.7 - 5.4 )

65 yrs & over
Males

8.5 ( 6.5 - 11.0 )

Females

28.5 ( 25.5 - 31.7 )

Persons

19.2 ( 17.3 - 21.4 )

Total
Males

2.0 ( 1.6 - 2.6 )

Females

7.2 ( 6.5 - 8.0 )

Persons

4.6 ( 4.1 - 5.1 )

(Epidemiology Branch, Public Health Division, WA Department of Health)

The prevalence of osteoporosis increased significantly with age (Table 4). Respondents
aged 65 years & over, were 37 times as likely to report osteoporosis compared with those
aged 16 to 44 years (19.2% compared with 0.5%). Females were also significantly more
likely to report osteoporosis.
Table 5 shows the standardised annual prevalence of osteoporosis for adults aged 25
years and over. There has been no significant change over time for the prevalence of
osteoporosis for either males or females.
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Table 5

Trend for the prevalence (%) of osteoporosis in WA, 25 years & over, Health
and Wellbeing Surveillance System, 2003-2009
Osteoporosis
Males

Females Persons

2003

2.1

8.1

5.1

2004

2.1

9.8

6.0

2005

2.8

8.8

5.8

2006

2.7

8.4

5.6

2007

2.9

8.2

5.5

2008

2.4

9.1

5.7

2009

2.4

8.5

5.5

(Epidemiology Branch, Public Health Division, WA Department of Health)

Using 2009 resident population estimates, a prevalence of 5.5% equates to 81,476
people aged 25 years and over. Assuming that the prevalence of osteoporosis remains at
2009 levels, the projected population estimates for WA suggest that the number of people
aged 25 years and over with osteoporosis will increase by 9-15% every five years, up to
2025. The prevalence of osteoporosis in Australia is likely to be underestimated using
National Health Survey Data since these data only capture diagnosed osteoporosis 133
The prevalence of low trauma fractures is high (>80%) in people who do not have
osteoporosis 134, thus highlighting the need for effective fracture prevention strategies, in
particular falls prevention strategies.

5.4

National and State epidemiology of low trauma fractures.

The incidence of low trauma fracture is most easily monitored through hospitalisation.
However, hospitalisation data for low trauma fracture will most likely underestimate the
true incidence since many low trauma fractures neither require hospitalisation nor come to
clinical attention, especially vertebral fractures. In 2008-09 over 56,000 hospitalisations
for low trauma fracture in people aged 55 years and over were recorded in Australia.
More than half those hospitalised were aged 80 years and over and the majority were
female. Hip fractures were the most common reason for hospitalisation, accounting for
39% of all minimal trauma fractures in people aged 55 years and over and 54% in those
aged 80 years and over 133. Over 95% of osteoporotic hip fractures are due to falls 133.
Although the age-adjusted incidence of osteoporotic hip fracture has decreased by 14%
among males and 20% among females over the last decade to 2006-07, the number of
cases continues to increase in accordance with changes in the age distribution of the
population 133. This finding is consistent with recent reports from Austria 135 and France 136
that have described a decreasing age-standardized incidence of hip fracture.
Nonetheless, the absolute number of hip fractures is likely to continue to increase as the
population ages 135.

46

The WA Hospital Morbidity Data System (HMDS) contains information concerning all
inpatient discharge summary data from all public and private hospitals in Western
Australia. A list of collected data items is updated and published annually in the HMDS
Reference Manual, to meet state and national requirements. Consistent with national
data, the HMDS highlights a greater incidence of low trauma fractures with increasing age
and female gender, with the majority of hospitalisations due to hip fractures (Figure 1) and
the vast majority attributable to falls.

Figure 1

Incidence of hip, spine and wrist low trauma fractures requiring hospitalisation
for individuals by age and gender (2000-2009) using data from the WA
Hospital Morbidity Data system.

When comparing age-standardised rates of low trauma hip fracture across WA the
Goldfields, Kimberley, Mid West and Pilbara regions had a greater rate of fracture
compared to the State as a whole over 2000-2009. Similarly, national data suggest that
females living outside major cities have an increased risk of sustaining an osteoporotic hip
fracture 133.
Aboriginal and Torres Strait Islander (ATSI) people are more likely to be hospitalised for
osteoporotic hip fracture than other Australians. Data from the AIHW which represent
hospitalisations for osteoporotic hip fracture between 2005-07 indicate that indigenous
males are twice as likely to sustain an osteoporotic hip fracture and indigenous females
26% more likely to sustain an osteoporotic hip fracture than non-indigenous Australians
133
. The AIHW data are based on the number of hospital separations for hip fracture,
rather than number of persons, which may create inaccuracies in the results. To
overcome this limitation, a recent study in WA was conducted using linked data over the
period 1999-2000 to 2008-09. Indigenous males were hospitalised for osteoporotic hip
fractures at 3.29 times the rate of other males (95% CI 2.66-4.05) while indigenous
females were hospitalised for osteoporotic hip fractures at 1.79 times the rate of other
females (95% CI 1.48-2.17). The average age at which Indigenous Western Australians
experienced a hip fracture was much younger than that of other Western Australians – 66
for Indigenous males (compared with 80 for other males) and 73 for Indigenous females
(compared with 83 for other females) (Waldron et al, unpublished data).
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5.5

Outcomes of fractures

Osteoporotic fractures are most commonly sustained at the hip, spine and wrist and are
associated with both mortality and morbidity 137. Hip fractures in particular are associated
with significant mortality and morbidity. For example, up to 36% of individuals who sustain
a hip fracture die within one year 138, and this rate increases among older populations and
those with underlying co-morbidities. Excess mortality after hip fracture persists over time,
particularly in men 139. Increasing age, co-morbidity, pre-fracture disability and time to
surgery exceeding 48 hours have been identified as factors predictive of mortality within 6
months of incident fracture 140. Elderly individuals who sustain hip fractures are
particularly susceptible to acute complications such as infections, pressure sores and
bronchopneumonia which contribute to mortality 137 and experience a significant
deterioration in quality of life 141.
Vertebral (spinal) fractures are recognised as a hallmark of osteoporosis, accounting for
46% of all osteoporotic fractures 142, although only about one third come to clinical
attention 143. Although not associated with mortality to the same extent as hip fractures
121
, vertebral fractures are associated with significant functional disability, reduced quality
of life and often chronic back pain 47 144.
Of particular concern is that the risk of sustaining subsequent vertebral and hip fractures
increases markedly after an initial vertebral fracture is sustained, in the order of 7-10 and
2-4 fold, respectively 47, 145, 146. Both Australian and international data highlight an
increased risk of subsequent fracture after any low trauma fracture, particularly at the hip
and spine 147, 148 and beyond which can be explained by low bone mineral density alone
149
. This phenomenon, termed the ‘fracture cascade’, highlights the need to identify and
treat individuals at risk of fracture in a timely fashion in an attempt to arrest the fracture
cascade and minimise disability. Recent data from the NSW Agency for Clinical
Innovation highlight the public health burden of the fracture cascade. Data examined from
the NSW Department of Health from June 2002-June 2008 across all area health services
identified that 35% of individuals admitted to a hospital over the 6 year period with a
minimal trauma fracture were re-admitted to the same hospital for a secondary fracture.
Re-admissions accounted for over 97,000 bed days which equated to an average annual
cost of over $12 million to the NSW health system budget. These data do not represent
those individuals who were admitted with a secondary fracture to a different hospital and
therefore the estimates may under-represent the total health system costs 150. Recent
evidence suggests that targeted therapy for those patients at risk of subsequent nonvertebral fracture is effective, resulting in a risk reduction for subsequent fracture of up to
5.3 fold 151. Of concern is that patients admitted with hip fracture may not receive a
standard falls risk assessment and referral to treatment 152.
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5.6

Diagnosis of osteoporosis

A diagnosis of osteoporosis may be reached on the basis of one of two criteria, including
(i) The presence or history of a minimal trauma fracture


A minimal trauma fracture is caused by a fall from standing height or less, or a fracture
caused by an activity which would not normally cause a bone to fail

(ii) The finding of low bone mass in the absence of fracture, usually measured by dualenergy x-ray absorptiometry (DXA).


DXA is used to measure areal bone mineral density (BMD), which is defined as the
amount of mineral measured within the scanned skeletal region which is partially
adjusted for the bone size.16. Osteoporosis is defined as a deficit in BMD of at least 2.5
standard deviations (T score -2.5) below the young adult (30 year old) reference
mean in male and female Caucasian populations. Osteopenia is defined as T score
between -2.5 and -1 (WHO, 2007). Normal BMD is defined as a T score of greater
than -1.0. Generally, the risk of bone fracture doubles with every one standard
deviation decrease in BMD. In addition to T scores by skeletal site, bone
densitometers also calculate a Z score. The Z score indicates the number of standard
deviations a person’s BMD differs from the average of their age, gender and ethnicity.
A recent Australian study evaluated the lifetime risk of osteoporotic fracture according
to BMD level. Residual lifetime risk of fracture, adjusted for mortality, for all females
and males from 60 years of age was estimated to be 44% and 25%, respectively,
while the risk for those females and males who had a BMD score of T-2.5 the risk
increased to 65% and 42%, respectively 153. Although this study provides evidence of
increased fracture risk among individuals with a BMD threshold for osteoporosis, other
data highlight that attention should also be directed towards individuals with
osteopenia who also have a higher risk of fracture, particularly when associated with a
prevalent fracture 148, 154. Increasingly, interest is being directed toward the calculation
of absolute fracture risk using tools such as FRAX, rather than relative fracture risk
using BMD data derived from DXA 155, 156 (refer to section 3.2 of the Model of Care).
The RACGP Clinical guideline for the prevention and treatment of osteoporosis6
recommend that DXA scans should be performed every two years for those identified
as being at risk of developing osteoporosis to monitor bone status. In the two years
prior to the 2007-08 National Health Survey 356,000 people (51.5% of people with
osteoporosis) reported having their bone mineral density measured 133.
Apart from the fracture event per se, the burden of osteoporotic fractures fall into three
broad categories: worsened quality of life, substantial health care costs and associated
premature morbidity and mortality. 54
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Appendices
Appendix 1: Organisations, services and institutions to involve in Osteoporosis MOC implementation
Community Health Organisations

Community Organisations

Health Professional organisations

 Asthma Foundation of WA
 Arthritis Foundation WA (AFWA)
 Australian and New Zealand Bone and
Mineral Society (ANZBMS)
 Breast Cancer Care WA
 Cancer Council WA
 Carers WA
 Commonwealth Respite & Carelink
Centres – access to Aged Care
Assessment Teams (ACAT) providers
and carers
 Council of the Ageing (COTA)
 Diabetes WA
 Family Planning Association of WA
(FPWA)
 Health Consumers Council WA
 Injury Control Council of WA (ICCWA)
 Kidney Health Australia
 National Prescribing Service
 Osteoporosis Australia
 Prostate Cancer Foundation of
Australia
 Silver Chain
 Stay On Your Feet WA® (SOYFWA®)
 Day Therapy Centres

 Association for Tertiary Education
Management
 Association of Independent Schools of
WA
 Australian Council of Deans of
Education
 Catholic Education Office of WA
 Country Women’s Association of WA
 Lions Australia
 Playgroup WA
 Probus South Pacific
 Returned & Services League of
Australia WA
 Rotary Australia
 Universities in WA
 WA Council of State School
Organisations (WACSSO)
 WA Department of Education & Training
 WA Men’s Shed Association





























Allied Health Professions Australia
Australian & NZ Society for Geriatric Medicine
Australian & NZ Society of Nephrology
Australian Association of Consultant Pharmacy
Australian Association of Occupational Therapists WA
Australian Association of Practice Managers
Australian Medical Association (AMA)
Australian Health Practitioner Regulation Agency
Australian Institute of Radiography (AIR)
Australian Physiotherapy Association (APA)
Australian Rheumatology Association (ARA)
Department of Veteran’s Affairs
Dietitians Association of Australia (DAA)
General Practice Networks/ Divisions & Medicare
Locals
Endocrine Society of Australia
Exercise & Sports Science Australia (ESSA)
Local Hospital Networks
Pharmaceutical Society of Western Australia
Rural Health West
Royal Australasian College of Physicians
Royal Australian & NZ College of Radiologists
Royal Australian College of General Practitioners
(RACGP)
Royal College of Nursing WA
Society of Hospital Pharmacists of Australia
Sports Dieticians Australia
Thoracic Society of Australia & NZ
WA Practice Nurses Association
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Appendix 2: Osteoporosis diagnosis and treatment algorithm for men and
women over 50 years

* People ≥70 years with a BMD T-score ≤-3.0 can receive treatment on the PBS, without having
sustained a fracture (ie for primary prevention).
• Patients of any age with osteoporosis who have sustained a minimal-trauma fracture can also
receive treatment on the PBS.
• Patients on prolonged (at least 3 months), high dose (≥7.5 mg per day prednisolone or
equivalent) corticosteroid treatment with a BMD
T-score ≤-1.5 can receive treatment on the PBS.

For more information refer to the RACGP Clinical guideline for the prevention
and treatment of osteoporosis in postmenopausal women and older men6
Algorithm reproduced with permission from Osteoporosis Australia
http://www.osteoporosis.org.au/health_resources.php
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