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Why monitoring matters?

• Suboptimal adherence in osteoporotic patients with oral 
bisphosphonates;

• Suboptimal adherence in osteoporotic patients with parenteral drugs;

• Reasons/mechanisms for non-adherence;

• Effects of BMD measurement and of Bone Turnover Markers on 
adherence;

• Some experiments with positive effects on adherence.



Approximately 30% of patients in NL stop taking their 
osteoporotic tablets within three months after start !

Netelenbos et al. Osteoporos Int 2011; 22: 1537-1546

57% of patients 
stop taking their     
tablets within 
one year!
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• Review based on 89 observational studies from 15 different 
countries;

• Calculation of persistance and adherence were heterogeneous, 
so no meta-analysis was possible;

Period with Persistance 
of Oral Bisphosphonates

Percentages Persistance in Different 
Studies

- 6 months 34.8% to 71.3%

- 12 months 17.7% to 74.8%

- 24 months 12.9% to 72%

- 36-60 months No data presented

2019







Poor adherence is a 

problem for other

long-term drugs for 

prevention as well. 

Huber Cl Ther 2019

Adherence after MI
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Reasons for non-adherence 
are numerous and multidimensional

• Patient-related: misconception about osteoporosis (“traumatic 
fracture”, lack of insight in high risk for future fractures),fear for side-
effects, preferrring healthy life style above drugs; 

• Physician related: also misconception about osteoporosis (!), too busy 
with other items;

• Therapy related: side-effects, complex intake regimens (daily versus oral 
bisphosphonates);

• Condition-related: polypharmacy, upper GI-diseases and GI-complaints;

• Health-system related: costs, but also care under different specialties 
(hospital specialist and general practitioner)
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www.shef.ac.uk/bmg

The Average Response to Risedronate 5 mg Exceeds 

LSC Earlier for BTMs (3 Months) than BMD (18 Months)
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LSC = least significant change.



Can the Bone Turnover Markers P1NP and CTX be used to identify 
low adherence in oral bisphosphonate users?

EFFECT OF BPS ON SERUM P1NP 









Monitoring??
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• Adherence to drug treatment is a serious topic in osteoporotic patients; 
adherence of around only 50% after 1 year is often observed;

• For parenteral osteoporotic drugs, adherence is around 50% after 2 
years;

• Clearly, a low adherence of around 50% after 1 year has a negative 
effect on fracture reduction (often intentional 3-5 years treatment);

• There are many reasons for low adherence (patient-related, physician 
related, drug-related, system related);



• Monitoring by bone turnover markers might be helpful in improving 
adherence: by finding a decrease in bone turnover above the treshold, it 
might reinforce patients already after 3 months that the therapy is 
effective. 

• On the other hand, it may help to early detect ineffectiveness, due to 
lack of adherence or other reasons;

• NB monitoring by regularly contacts with nurse might also be helpful;



• Promising experiments:

• Both 1) Educational and Motivational programmes and 2) intensive follow-up 
with bone turnover markers and DXA have been shown to show favorable 
results;

• Adherence after 1 year of up to 90% (!) have been found in FLS, probably 
because of fear of another fracture and because of selection of patients who 
accept the invitation to vist FLS.

• Can in the Real-World, the Fracture Liaison Service be a helpful instrument in 
improving adherence? 



• Thank you for 
your attention.

• Questions?

Email: 

wf.lems@amsterdamumc.nl.

mailto:wf.lems@vumc.nl


Part 2: Challenges to monitoring in the FLS setting
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• Nuffield Department of Orthopaedics, Rheumatology and Musculoskeletal 
Sciences (NDORMS), University of Oxford
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Overview 

• Why monitoring is important 

• Current monitoring 

• Monitoring in FLS setting 

• Challenges from FLS Perspective 
1. Environment
2. Awareness
3. Capability
4. Capacity 
5. Local FLS delivery

Chesser OTA 2022; Mitchell Curr Osteo Rep 2019 



What is a Fracture Liaison Service/ FLS?

QI

Small group of doctors
nurses, administrators and other 
healthcare professionals 

Follow templated pathways

High volume/ low complexity
Suitable for 80 to 90% of patients

Leave complex patients for 
bone specialist



Fracture Liaison Service (FLS) pathway: what is monitoring 

Monitoring at 16 and 52 weeks

Check patient started recommended treatment
Reinforce motivation 
Check if needs to switch or stop

Following administration 
Following frequency of dosing 
Tolerability / Unwanted effects
Emergent cautions 
Change in fracture risk 



Why Monitoring is even more important for FLS?

QI



All patients aged 50 years and over 
with a recently diagnosed fragility fracture 

effectively managed 
for bone and falls health

Optimal 
Number 
of fractures
avoided

No of patients 
identified 

% Recommended
Treatment 

% Starting 
treatment 

Quickly

% Staying
on 

Treatment
= x x x

80% 50% 80%



Why 80 / 50 / 80 matters 

N= 78 2021 (n=73,615) 2023 “80/ 50 / 80”

Identification 39.1% 80%

Treatment 55.8% 50%

Monitoring 18.8% 80%

Number of patients on 
treatment at 12 months 

3,020 23,557 (x7.8 fold)

https://www.fffap.org.uk/FLS/charts.nsf/Benchmarks?ReadForm&yr=2021&vw=BALL&org1=



Challenge 1: Environment: Fracture patient journey

Volatile – big changes in patient numbers, staffing, hospital systems, primary care activity 
Uncertainty – not predictable 
Complex – many factors are involved
Ambiguity – never know all the information

Index 
fracture

ER

Trauma 
clinic

FLS identifies 
patients 

Inpatient 
admission

Opportunistic
Spine

Fractures

Assessment for 
bone health 
and falls risk 

+ Anti-osteoporosis
therapy & 

Ca/D supplementation

+ Evidence-based 
Falls reduction interventions

Monitoring 
short and 

medium term 

Lifestyle advice 

Secondary care setting 

Primary care community setting 

Emergency/ orthopaedics/ geriatrics/ 
rheumatology/ endocrinology/ radiology/ biochemistry

GP/ Practice nurse/ Pharmacist 
Comm. therapy / Falls/ Care home/ Patient groups



Chasm of patient care 

Hospital Setting 

Community setting 



Challenge 2: awareness 

Not every FLS is automatically effective 

Not every FLS is
optimally effective and efficient

Is your proposed or current FLS is
optimally effective and efficient?

How would you know? 



Effective at organisational level?

Effective at patient level?



AIM:

1. Set the standard for FLS (13 criteria)

2. Guidance

3. Benchmarking and Quality improvement

➢ Available in 15 different languages

BEST PRACTICE FRAMEWORK
HEALTH CARE QUALITY

Akesson OI 2013

1. Patient Identification

2. Patient Evaluation

3. Post Fracture Assessment Timing

4. Vertebral Fracture (VF) ID 

5. Assessment Guidelines

6. Secondary Causes of OP 

7. Falls Prevention Services

8. Multifaceted Assessment

9. Medication Initiation

10. Medication Review

11. Communication Strategy

12. Long-term Management

13. Database



Akesson OI 2013







FLS REVIEW AT ORGANISATIONAL LEVEL 
Standards of care Hips Other Inpatients Outpatients Spine fracture 

1. Patient Identification Yes Yes Yes No

2. Patient Evaluation Yes Yes Yes No

6. Secondary Causes of OP Yes Yes Yes No

7. Falls Prevention Services Yes Yes No No

9. Medication Initiation Yes Yes No No

10. Medication Review Yes Yes Yes No

11. Communication Strategy Yes Yes No No

12. Long-Term Management No No No No

13. Database Yes No No No



11 Key performance indicators (KPI) to track patient journey > find the gaps 

Javaid OI 2020

START AND 
STAY ON TREATMENT



Patient level FLS  Snapshot My current PFC/ FLS  is: Oxford

Approximately how many patients did your service identify in last 12 months= 2400  patients 

Index fragility fracture site: Hip Other 
inpatient 

Trauma 
outpatients

Clinical Spine Radiological 
Spine

1. Proportion of patients identified by FLS (>80%, 50-79%, <50%, No, DK)

2. Time from fracture diagnosis to start FLS assessment

(<12wks, >12wks, DK, NA)

3. Time from fracture diagnosis to DXA scan  (<12wks, >12wks, DK, NA)

4. Falls Assessment by local guidelines (By FLS, By other, No)

5. Recommended anti-osteoporosis medication (>50%, <50%,DK NA)

6. Started AOM by 16 weeks from fracture  (>80%, 50-79%, <50%, No, DK)

7. On AOM at 52 weeks from fracture  (>80%, 50-79%, <50%, No, DK

8. Database (national, local, none)

9. Service improvement cycle completed in last 12 months (yes / no)

AOM – anti-osteoporosis medication 



Patient level FLS  Snapshot My current PFC/ FLS  is: Oxford

Approximately how many patients did your service identify in last 12 months= 2400  patients 

Index fragility fracture site: Hip Other 
inpatient 

Trauma 
outpatients

Clinical Spine Radiological 
Spine

1. Proportion of patients identified by FLS (>80%, 50-79%, <50%, No, DK) >80% 50-79 >80 <50% DK

2. Time from fracture diagnosis to start FLS assessment

(<12wks, >12wks, DK, NA)

< 12  < 12 > 12 >12 x

3. Time from fracture diagnosis to DXA scan  (<12wks, >12wks, DK, NA) > 12  >12 <12 < 12 x

4. Falls Assessment by local guidelines (By FLS, By other, No) Other FLS FLS No x

5. Recommended anti-osteoporosis medication (>50%, <50%,DK NA) > 50% >50% <50% >50% x

6. Started AOM by 16 weeks from fracture  (>80%, 50-79%, <50%, No, DK) < 50% >80% <50% <50% x

7. On AOM at 52 weeks from fracture  (>80%, 50-79%, <50%, No, DK DK 50-79 <50 <50 x

8. Database (national, local, none) Natio
nal

Local Local Local x

9. Service improvement cycle completed in last 12 months (yes / no) No No Yes No No

AOM – anti-osteoporosis medication 



Challenge 3: Capability 



Challenge 3: Capability 

Osteoporosis
definition

Service 
improvement

Identify the team

Check the pathway

Prioritise the gaps 

What is your aim
Understand why

Design the 
intervention

Implement
Review
Scale 
Spread 

Patient and carer
Co-production 

Quality / Healthcare
Improvement 

Monitoring detail
Who

When 
What 

Consequence 



Becoming more 
Effective 

Identify the team

Check the pathway

Prioritise the gaps 

What is your aim
Understand why

Design the 
intervention

Implement
Review
Scale 
Spread 

Leads to: 

Equipment Process People

Materials Environment Management

Headset & microphone

Video camera

Good wifi

Telemedicine
training for 
FLS and admin.  

(deaf patients) 
Telemedicine 

safety 

Rota for
appointments

Minimal-DXA 
assessment

Simpler letters to 
Primary care  

Guidelines for patients,
carers, care homes

Guide for patients

Patient survey 

Home working 
environment

Home 
schooling 
children

Remote job 
planning

Recording 
outcomes

Share benefit
/ secure service

80% of remote 
consultations will be 
good enough to lead 

to a treatment 
recommendation by 

December 2021

Content
Outcomes

Process
Clinical
Balancing

Training
Support 
Communication
Evaluation

Learn 
Refine

Sustainability
Embed
Report 
Share
Spread



Challenge 4: Capacity

Under staffed
Under supported

See more patients 

See fewer patients 
& Monitor more



Challenge 4: Capacity

Under staffed
Under supported

Service 
improvement

Identify the team

Check the pathway

Prioritise the gaps 

What is your aim
Understand why

Design the 
intervention

Implement
Review
Scale 
Spread 

See more patients See fewer patients 
& improve

Evidence for the impact of implementing QI for patient benefit 



Challenge 4: Capacity

Under staffed
Under supported

Service 
improvement

Identify the team

Check the pathway

Prioritise the gaps 

What is your aim
Understand why

Design the 
intervention

Implement
Review
Scale 
Spread 

See more patients See fewer patients 
& improve

Evidence for the impact of implementing QI for patient benefit 

NEED TO OPRIMIZE: implementing QI for FLS MODEL FIRST 



England and Wales FLSDB audit: 

How many 
Extra fractures 
Avoided? 



Challenge 4: Capacity – Become leaner

See more patients
with fewer staff  

Fully implemented Digital solutions

a) PATIENT pathway management

b) AI Identification of patients 

Deliver Monitoring
more efficiently 

A) Evidence based DXA inverval

B) Remote assessment

C) Primary care prescription data

D) Clear next steps in pathway



Challenge 4: Capacity – Become leaner

See more patients
with fewer staff  

Fully implemented Digital solutions

a) PATIENT pathway management

b) AI Identification of patients 

Deliver Service Improvement
more efficiently 

A) SEMI AUTOMATIC
Patient level data
Performance charts and tables

B) Digital Resources / Workbooks



Challenge 4: National patient level databases

National FLS database 

www.fffap.org.uk



www.fffap.org.uk

Is that 
Enough? 
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Challenge 5: Local delivery of improvement 

Take the FLS knowledge, experience, expertise in 
FLS, Monitoring, Service improvement 

Deliver local service improvement



Challenge 5: Local delivery of improvement 

REGIONAL
FLS 

Networks 
Mentors support FLSs 

Get started
Get mapped
Become more effective

Coaching calls 

FLS <> FLS learn from each other

Digital platforms to support local activities 

Cluster of 
Practice

Behaviour change

Ownership

Regional 
Advocacy 
Guidelines 



Objectives 

• Challenges

1. Environment –volatile, uncertain, complex, ambiguous 

2. Awareness – organisational / Patient level 

3. Capability – monitoring / service improvement 

4. Capacity – monitor more/ improve / leaner 

5. Local FLS delivery – regional networks 

Moni t or ing det ai l

Who
When 

What  

Consequence 

REGIONAL
FLS

Networks 
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