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Aims 

• UK care gap 

 

• FLS challenges 

 

• Quality improvement  



More than 80% of patients after a 
seeing a doctor with a fragility fracture 

receive inadequate care.  



Prescriptions 0-6 months prior Prescriptions 0-4 months post 

10% to 14% 
15% to 19% 
20% to 24% 
25% to 29% 
30% to 34% 

Shah 2016 OI Accepted 

Incident prescriptions of all anti resorptives before and after hip fracture 



What are the barriers? 



Prioritization for UK health care system-  

Reduce  
Premature  
Mortality  
in young 

Prevent  
Avoidable  
Morbidity 
in elderly 

In 35 years:  
30% increase in >65yr 
100% increase in >85yr 

Overwhelm health systems 
Divert investment away from younger 
 
> URGENT need to address and prevent avoidable fractures 



A post menopausal woman who has already 

had a fracture after the age of 45…. 

Benefits of 

treatment 

= Current risk & 

drug effect 

Risk of treatment 

harm and 

inconvenience 

Is your risk higher compared with women 

of the same age without a fracture? 



Siris 2011 OI 

36% 

YES 

Low awareness of osteoporosis and fragility fracture in the UK 





Jha JBMR 2015; van der Velde Bone 2016 

UK Incident Use of Alendronate 

ONJ lawsuit 

Atr Fib AIM 

Television 
AFF and BP 



80% 
reduction 

Isn’t effectiveness obvious?  



Andrew Judge 
 

M Kassim Javaid, Cyrus Cooper, Nigel Arden, Dani Prieto-Alhambra,  
Andrew Farmer, Janet Lippett, Rachael Gooberman-Hill, Jose Leal, Jasroop Chana, 

Alastair Gray, Michael Goldacre, Laura Graham, Sam Hawley, Sally Sheard, Sarah Drew  

 

Regional Evaluation of Fracture 
Reduction Services after hip Fracture 

(REFRESH) 



Hospital coding: Primary hip fractures at 11 hospitals  

What was the effect of FLS on re-fracture rates? 

Hospital 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Total 

1 255 252 298 304 341 367 344 321 347 286 3,115 

2 413 380 376 374 431 375 403 386 422 384 3,944 

3 178 185 183 90 199 241 205 217 179 181 1,858 

4 133 165 248 330 300 341 335 327 327 313 2,819 

5 198 172 165 158 171 183 189 190 209 202 1,837 

6 62 69 80 94 109 22 125 105 131 233 1,030 

7 583 580 543 583 662 550 584 601 622 587 5,895 

8 488 473 487 472 527 529 504 464 510 483 4,937 

9 189 201 194 204 158 209 211 210 202 216 1,994 

10 400 412 427 435 412 400 416 404 476 436 4,218 

11 142 152 135 134 173 151 160 176 154 129 1,506 

Total 3,041 3,041 3,136 3,178 3,483 3,368 3,476 3,401 3,579 3,450 33,153 

Hawley Age & Aging 2016 



Findings: second fracture within 2-years before 
and after FLS implementation 

Hawley Age & Aging 2016 



Unable to detect a change in hip re-fracture rates  
after introduction of an FLS with over 33,000 hip fractures  

Observational study:  
Before/ after time series design 

Hip fractures – “too late” 

No FLS delivered monitoring 

Services pre-dated  
FLS standards 

Hawley Age & Aging 2016; Drew OI 2016;  

Qualitative study–  
“Adherence is a major issue” 



Not every FLS is automatically effective  



IOF standards 
 

Aim: 
1. Set the standard for FLS 

2. Guidance 

3. Benchmarking and fine-tuning 

 

5 domains, 13 standards 

- Hip fracture patients 

- Inpatient 

- Outpatient 

- Vertebral fracture patient 

- Organization 

Akesson OI 2013 





Different 
Hospitals 

Identify 

Investigate 

Initiate 

Monitor 

As part of trauma visit 

Invite to separate  
appointment 

DXA scan  
Availability 

Who does/ pays  
for bloods 

Ward patients 

Clinic patients 
Orthopaedic Geriatrics 

Medicine 
Emergency room 

In person 
Lists/ IT  

Prescribing records 

Letter 

Telephone 

Email Clinic 

Recommend to  
or Initiate treatment?  Oral +/- injectables Affordability  

of therapy 

‘Ownership of patient’ 
Access to patient 

Local decisions for an FLS > €€ vs. €€€€€€€€  



b) More investment > higher benefit 

c) Reach Plateau >  
then need  

more to  
maximize benefit 

d) Minimal benefit unless whole package 

a) Minimum investment 
Maximum benefit 



Key Steps in UK 

Political 
Prioritization 

Get 

Funded 

Get 

Started 

Improve and 
sustainable 



Political Prioritization 



Everyone had same message 

Department of Health Prevention Package for Older People: Falls and Fractures - Effective 

interventions in health and social care, 2009 



Step 2 

Political 
Prioritization 

Get 

Funded 

Get 

Started 

Improve and 
sustainable 



Who benefits vs. who pays?  

 

• Benefit 

– Community care / Social care 

– Patients and family 

 

• Costs 

– Specific department in hospital 

– Lower emergency admissions / income 

– Regional health board 

 



 The saving: 5 year Oxford model 

• Population of 620,000 

 

UK National Osteoporosis Society Economics Benefit Calculator 2014 



The cost: How big should the FLS be? 



Identification is key 

Naranjo OI 2015 

Need to find them all.  



24 hours pre-hip fracture network 

May 2014 

Minimally disruptive Intervention 



Minimally disruptive Intervention 

48 hours pre-discharge: having a fracture is a full time job 

May 2014 



48 hours pre-discharge: having a fracture is a full time job 

May 2014 

Fracture Liaison service 

Minimally disruptive Intervention 



Trauma 

ward patient 

UNDER 75 years 

DXA 

Assess & Treat 

OVER 75 years 

Assess & Treat 

Recommend to Patient and GP 

4 & 12 months Monitor 

Community 
based 

Hospital 
 based 

Trauma  

clinic patient 

FLS: Minimally disruptive Intervention 

Invisible to  
Patient and  

Trauma 

Care close to  
home 

Limit 
Extra visits 

Letters 
telephone 



PILOT – can it work in your hospital 

• Plan 

 

• Do 

 

• Study 

 

• Act 

Orthopaedic 

OT/PT 

Plaster 

Radiology 

? FPS 

Trauma nurse 

Invisible to  
Patient and  

Trauma 



Monitoring 

• Most important step 

 

 

 



Adherence matters: UK CPRD 

• 66,116 PMO women 

Li Menopause 2012 
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Shah OI accepted 

Prescriptions post hip fracture: UK CPRD 
N= 13,069  



White Fam Pract 2010 

Statistical but minimal clinical effect on adherence 



Poor adherence: then what? 
 

• Non-adherence is no worse than other diseases. 

 

• Minimal impact motivation 

 

• Switch to intermittent 

parenteral therapy? 

 

 Zoledronate 

 Denosumab 

Hadji OI 2015 



UK Key performance indicators 

• Meaningful 

• Measurable 

 

• Fracture rates 

• Re-fracture rates 

 

• Time to first monitoring visit 

• Number and % on anti-osteoporosis medication at 4 and 12 months  

• Starting exercise within 4 months 

 

…...from date fracture diagnosed in NHS 





Oxford stakeholder map 

Stakeholder

Mapping

1
o 

care

GPs

GP trainee

Nurse
District

Practice

Advisor

Falls

Physio/
Occupational

Therapy

Pharmacy

CCG

Board

Speciality GPs

Public Health
CCG-SU

Health + Wellbeing board

Social Services
Local Area teams

Patients

Carers

NOS

AgeUK

Arthiritis
Research

2
o 

care

Trust
Executive

Finance

General Manager

Directorate lead

Information

Audit

Coding

Activity

Appointment

DNA

KPI

Radiology/
DXA

Department

Medicine

Trauma

Geriatrics

Rheum

Endo

Other



Step 3 

Political 
Prioritization 

Get 

Funded 

Get 

Started 

Improve and 
sustainable 



staged implementation 

Set up core service 

Collect outcomes 

Widen case mix 



Staged implementation 

Hip Fractures 

+Other Inpatient 
Fractures 

+Outpatient 
Fractures 

+Vertebral 
Fractures 

Case mix 

Service scope 

Database /  
Organizational 



0 – seeing patients 
 

1. Job banding, hours, start/ end date 

2. Vacancy control forms 

3. Adverts & Short listed 

4. Interview panel 

5. Notice 

6. Contracts 

7. Occupational health 

8. Induction / FPP 

9. Mandatory training 

10. Apprenticeships 

 

 

The longer you take to start  
the shorter the time  

to demonstrate outcomes 

6 month project manager 
Work with Local Patient group 



Make sure your team are trained 

Introduction  
 
Module 1 (Foundation)  - Epidemiology of Osteoporosis  
         - Section 1 – Definition 
         - Section 2 – Incidence  
         - Section 3 – Risk Factors  
 
Module 2 (Foundation) – Fracture Risk Assessment  
           - Section 1 – Fracture Risk Assessment Tools  
           - Section 2 – Nutritional Assessments  
           - Section 3 – Bone Density Scanning (DXA)  
           - Section 4 – Impact of Osteoporosis on the Body  

 

Fracture Prevention Practitioner 
certification 

 

o Foundation and Advanced 

o Launch @ NOS 2014 

o Web based podcast and assessment 

 



Aims 

Political 
Prioritization 

Get 

Funded 

Get 

Started 

Improve and 
sustainable 



FLS should perform  FLS does perform  



Process 

• FLS-DB Facilities audit 
 

• The FLS-DB audit – patient centred 





Reported number of patients identified by FLS  (n=52) vs estimated fragility fracture 
caseload 

Most FLSs did not see as many 
patients as expected: 
 24% FLS  >80% estimated 

caseload 
 

 57% LFS < 50% caseload 

FLSDB RCP report 2015 



Service structure: FLS nurse time and Estimated fragility 
fractures 

FLSDB RCP report 2015 



Investigation: Standard panel? 
England 

FLS n

England 

FLS %

England 

non FLS 

n

England 

non FLS 

%

Wales 

FLS n

Wales 

FLS %

Wales 

non FLS 

n

Wales 

non FLS 

%

Renal function tests 41 85.4 19 73.1 4 100.0 1 25.0

Serum Calcium 40 83.3 18 69.2 4 100.0 1 25.0

Liver function tests 38 79.2 18 69.2 4 100.0 1 25.0

Full blood count 37 77.1 19 73.1 2 50.0 1 25.0

Serum alkaline phosphate 37 77.1 17 65.4 4 100.0 1 25.0

Serum phosphate 37 77.1 15 57.7 4 100.0 1 25.0

Thyroid function 37 77.1 16 61.5 4 100.0 1 25.0

Serum 25OH vitamin D 36 75.0 16 61.5 3 75.0 1 25.0

Erythrocyte sedimentation rate / 

ESR Liver function
29 60.4 9 34.6 1 25.0 1 25.0

Coeliac disease screen 28 58.3 6 23.1 3 75.0 1 25.0

Serum Electrophoresis for 

myeloma screen
27 56.3 15 57.7 4 100.0 1 25.0

Serum Parathyroid hormone 26 54.2 12 46.2 3 75.0 1 25.0

Testosterone/ Sex hormone 

binding globulin
24 50.0 9 34.6 4 100.0 1 25.0

C-reactive protein 20 41.7 11 42.3 2 50.0 0 0.0

Other 16 33.3 6 23.1 0 0.0 1 25.0

Missing 6 12.5 6 23.1 0 0.0 2 50.0

24 hour urinary calcium 3 6.3 2 7.7 0 0.0 0 0.0

Spot urinary calcium 3 6.3 1 3.8 0 0.0 0 0.0



Major trauma centre 
(n=625 hips) 

General hospital 
(n=200 hips) 

Specialist Orthopaedic  
(DXA) 

30 miles 
bus/ train = 90 minutes 

Oxford  
3 hospital 



Real time data 



Real time data 



Real time data 



Real time data 



A work in progress….  



Management: more than osteoporosis 
medication 

• Paracetamol 

• Tramadol 

• (NSAIDS) 

• Opioid patches (3 days) 

 

 Bowel care 

 

 Physiotherapy 

 

 Interventional radiology 



Translation to patient care 

13% of vertebral fractures are not reported by radiologists1 

 

 

35% of reports are noted by clinicians and alter patient care2 

 

 

Vertebral fractures are the single most preventable fracture 
with current therapies (60 – 90%)3 

 

1Williams Eur J Rad 2009, 2Freedman Spine J 2008, 3Freemantle OI 2013 



Oxford audit 

732 hip fracture patients 

157 had previous imaging 

65/157 had vertebral fracture(s) 

30/65 (46%) mentioned in report 

45/65 (54%) not reported 



Strategy  

• Training 

 

• Audit 

 

• Staged introduction 

 

• Feedback 





All patients with  
vertebral fragility fractures 

Present with a 
fragility fracture 

Have a VFA 

FLS 

Another  
presentation 

Have 
spinal 

imaging 

Image shows  
vertebral 
fracture 

Reported as  
vertebral fracture 

Clinical  
service 

Stage  1- VFA 



ICSD 2015 



All patients with  
vertebral fragility fractures 

Present with a 
fragility fracture 

Have a VFA 

FLS 

Another  
presentation 

Have 
spinal 

imaging 

Image shows  
vertebral 
fracture 

Reported as  
vertebral fracture 

Clinical  
service 

Stage 2- clinical referral 



All patients with  
vertebral fragility fractures 

Present with a 
fragility fracture 

Have a VFA 

FLS 

Another  
presentation 

Have 
spinal 

imaging 

Image shows  
vertebral 
fracture 

Reported as  
vertebral fracture 

Clinical  
service 

Stage 3- Report scanning 



Choose your words wisely 

End plate depression 

Vertebral deformity 

Biconcave/ wedge deformity 

Vertebral body height loss 

vertebral body collapse 

 

 

 



All patients with  
vertebral fragility fractures 

Present with a 
fragility fracture 

Have a VFA 

FLS 

Another  
presentation 

Have 
spinal 

imaging 

Image shows  
vertebral 
fracture 

Reported as  
vertebral fracture 

Clinical  
service 

Stage 3- Image scanning 

? 



Vertebral fracture  
list 

All radiographs 
CT/ MR/ Pet-CT 

in patients aged 50+ 

Search reports 
modified list 

Searched  
positive 

Given  
to FLS 

Not already 
 in FLS 

On bone  
treatment 

Image 
Exchange  

Portal 

Machine  
reading 

Clinical  
Radiology 

verification 

 
Vertebral  

fracture list 
sent to FLS 

Not high  
trauma  

Integration with FLS 

Searched 
/ screened  

Negative 

Screened  

Monitoring  
pathway DXA/  

Clinic  

Screened 
positive  

Yes 

No 



Falls 

 

• Anti-osteoporosis Medication take >6 months to reduce fracture 

 

• Falls interventions 

– Timely 

– Adhered to 

• Strength and Balance exercise program 
• Medication review 
• Eye sight 
• Home Occupational therapy review 



Help is at hand 

? 
? ? ? 

? 
? 

? 
? ? ? ? ? 

? 



5 site visits 
sponsored 
each year 

2 workshops this 
year: Russia & 
Czech Republic 



1. Describe the patient pathway 

2. Find the GAPS 

3. Find the solutions 

4. How to get funded 

5. How to start well 

6. How to be sustainable 

Aims of Mentoring:  
Achieving the FLS escalator 



1. Describe the patient pathway 

Hip 

Other inpatients 

Outpatients 

Spine 
2. Find the GAPS 

3. Find the solutions 

4. How to get funded 

5. How to start well 

6. How to be sustainable 

Benefits 

Costs 

Patient 
Economic / Hospital 
Society / Family 

Numbers 
 Population 
 Fracture types
Sites  
Databases 

clinical 
VFA 
Incidental 

Identification 
Investigation 
Initiation 
Monitoring 

BPT framework 
Priotization 
Stepwise escalation 

Does it work? 



Regional network 



AIM: 

Every patient with a fragility fracture  

over the age of 50yr in South Central is:  

1. Identified 

2. Assessed 

3. Treated effectively for at least five years 

 for both bone and falls health 

A 
network 
of every 
bone 
clinician/ 
Nurse 
(11 
hospitals) 
  

Fracture Reduction in South Central PolicY 
group 

Fracture Liaison Service > Fracture Prevention Service 



What is the regional gap: 2009 



What is the regional gap: 2015 



Developed shared guidance 

Who to assess 
Secondary Screen 

DXA indications 

Treatment thresholds 

Tailored treatment initiation 

Switching after adverse events 

Switching after re-fracture 

Monitoring frequency 

Monitoring Questions 

Atypical fractures 

Vitamin D therapy 

Renal disease 

Treatment duration 



Developed shared guidance 

Who to assess 
Secondary Screen 

DXA indications 

Treatment thresholds 

Tailored treatment initiation 

Switching after adverse events 

Switching after re-fracture 

Monitoring frequency 

Monitoring Questions 

Atypical fractures 

Vitamin D therapy 

Renal disease 

Treatment duration 



SUMMARY 

• UK Focus on secondary fracture prevention 
 

– Multiple stakeholders > unified goal with patients 

 

– Population approach not hospital based 

 

– Start small and build up 

 

– Use the CTF (toolkit, implementation team, events) 
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A Soni, K Leyland, S Sheard, R Warne, D Prieto Alhambra, A Judge, S Hawley,  
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Stuart <Stuart.Ralston@ed.ac.uk>, VANTHW@gosh.nhs.uk, Bockenhauer Detlef (GREAT ORMOND STREET HOSPITAL FOR CHILDREN NHS 
FOUNDATION TRUST) <detlef.bockenhauer@nhs.net>, Graham.williams@imperial.ac.uk, d.bassett@imperial.ac.uk, Peter Selby 
<peter.selby@man.ac.uk>, n.j.bishop@sheffield.ac.uk, No Name <r.eastell@sheffield.ac.uk>, Eugene McCloskey <e.v.mccloskey@sheffield.ac.uk>, 
cc@mrc.soton.ac.uk Cooper <cc@mrc.soton.ac.uk>, keen, richard keen <richard.keen@ucl.ac.uk>, ali.jawad@bartshealth.nhs.uk, Paul Wordsworth 
<paul.wordsworth@ndorms.ox.ac.uk>, Offiah Amaka <amaka.offiah@nhs.net>,Shaw Nick Dr (RQ3) BCH <NICK.SHAW@bch.nhs.uk>, Hogler Wolfgang 
(RQ3) BCH <Wolfgang.Hogler@bch.nhs.uk>, Ken Poole <kp254@medschl.cam.ac.uk>, stephen.gallacher@ggc.scot.nhs.uk, 
M.W.Beresford@liverpool.ac.uk, p.arundel@sheffield.ac.uk, Christine Hall <c.hall-cooper@waitrose.com>, christine.burren@uhbristol.nhs.uk, "Blair Ed 
(RTH) OUH" <Ed.Blair@ouh.nhs.uk>, "Shears Debbie (RTH) OUH" <Debbie.Shears@ouh.nhs.uk>, Meena.Balasubramanian@sch.nhs.uk, 
s.clarke@bristol.ac.uk, Terry Aspray <Terry.Aspray@newcastle.ac.uk> andrew.carr@ndorms.ox.ac.uk, robin.lachmann@uclh.nhs.uk, 
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31, 000 hip fractures 
155, 000 fragility fractures /yr 
Over 5 yrs 
 28,600 fewer fractures 
 £28million saving 



250 hip fractures 
1,150 fragility fractures / yr 
 
Over 5 years 
 230 fewer fracture (96 hips) 
 £230,000 saving per year  
> x2 0.6 WTE nurses + 0.5 admin  
  


