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Background

– The University of Sydney
– Oldest university in Australia
– Founded in 1850
– University of Innsbruck 1669

– Australia
– One of the oldest continuing 

populations outside of Africa: 
Aboriginal and Torres Strait Islands

– 62,000-75,000 years ago
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Overview

– Background and rationale for MMR

– Overview of MMR – including Australian model

– Evidence for and considerations for the evaluation of MMR 
services

– Concluding comments
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Background: Ageing population 
Europe 2024      Europe 2074
745m        639m
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Ageing population 
Europe 2024      Europe 2074
745m        639m
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Prevalence of polypharmacy in Europe
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Implications of Polypharmacy
Amy T Page et al, 2019
https://www.mja.com.au/journal/2019/211/2/polypharmacy-among-older-australians-2006-2017-population-based-study

9

– Polypharmacy among older 
Australians, 2006–2017: a 
population‐based study

Polypharmacy is 
associated with poor 

clinical outcomes, 
including more 

hospitalisations and 
premature mortality

https://www.mja.com.au/journal/2019/211/2/polypharmacy-among-older-australians-2006-2017-population-based-study
https://www.mja.com.au/journal/2019/211/2/polypharmacy-among-older-australians-2006-2017-population-based-study
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Global Context
WHO Global Patient Safety Challenge;      FIP Pharmacist’s role in medication 

         without harm

Medication Without Harm - Global Patient Safety Challenge on Medication Safety. Geneva: World Health Organization, 2017. 
Licence: CC BY-NC-SA 3.0 IGO.

Medication 
Harm = DRP
a negative 

clinical 
outcome
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https://www.who.int/initiatives/medication-without-harm
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Medication Safety in Australia

• 250,000 
hospitalisations 
pa due to drug 
related problems 
with 50% 
preventable 
($1.4bn)

• 90% of patients 
have a medication 
related problem 
post-discharge

• 98% of residents 
in aged care 
facilities have 
drug related 
problem

• 1.2m experienced 
adverse drug 
event in last 6mth 
in community
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Pharmaceutical Care … a logical solution to medication 
without harm 

Hepler and Strand, 1990

“Pharmaceutical care is the responsible provision of drug therapy 
for the purpose of achieving definite outcomes which improve a 
patient’s quality of life”
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– “Pharmaceutical Care is the pharmacist’s contribution to the 
care of individuals in order to optimize medicines use and 
improve health outcomes.”

Meeting immediately prior to 
PCNE Berlin 2013
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Medication Management 
Review – an established 
pharmaceutical care service
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Europe: PCNE Types of Medication Review
https://www.fip.org/file/5100
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Royal Pharmaceutical Society, UK - https://www.rpharms.com/
Medication Review
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Royal Pharmaceutical Society, UK - https://www.rpharms.com/
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Medication Management Review, USA

Medication Therapy Management (MTM)

MTM is defined as a distinct service or group of services that optimize 
therapeutic outcomes for individual patients (profession-wide consensus 
definition)

Comprehensive Medication Management

– “a patient-centered approach to optimizing medication use and improving 
patient health outcomes that is delivered by a clinical pharmacist working in 
collaboration with the patient and other health care providers”

Adapted from Prof Gary Yee, University of Nebraska; Based on the work of the Patient-Centered 
Primary Care Collaborative (www.pcpcc.org) and Drs. Robert Cipolle and Linda Strand
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Medicare.gov, USA
https://www.medicare.gov/drug-coverage-part-d/what-medicare-part-d-drug-plans-
cover/medication-therapy-management-programs-for-complex-health-needs
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Australia: Medication Management Review
https://www1.health.gov.au/internet/main/publishing.nsf/Content/consumer-
pharmacy#Home%20Medicines%20Review
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Paradigm Shift: Concept of Medication Management Review - 
from drug to patient  / person focus (about 30 yrs ago)

Supply or
Dispensing

role

Provision
of service in 

collaboration1

with other
health care professionals

HMR / RMMR

Medicine
Patient / 
Person Person focus - 

Quality
Use of Medicines

(QUM)

Chen TF, AC de Almeida Neto. Pharmacy World and Science, 2007, 29:574-576.
Chen T, Crampton M, Krass I, Benrimoj S. Journal of Social and Administrative Pharmacy, 2001; 18:83-90
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Key Design Elements of Medication Management Review:
mid-late 1990s

5. Case conference meeting

4. Documentation

3. Patient interview

2. Clinical information

1. Collaboration
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Domiciliary Medication Review (1999-2000)
Chen, Bennett, Smith et al., 2000;  http://www.guild.org.au/public/dmmrfiles/report_stgeorge.pdf

– To establish a sustainable, cost-
effective and transportable mechanism 
for referral of domiciliary patients by 
GPs to community pharmacists for in-
depth medication review
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Theoretical Framework for Dissemination of Medication 
Management Review 

Chen, T. F., Crampton, M., Krass I., Benrimoj S.I. (1999). Journal of Social & 
Administrative Pharmacy 16(3-4): 134-144.
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Actions resulting from medication review (N=362 
cases) (1999-2000)
Chen, Bennett, Smith et al., 2000;  
http://www.guild.org.au/public/dmmrfiles/report_stgeorge.pdf

Purely empirical list of findings / recommendations – 
with no specific taxonomic considerations
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Actions resulting from medication review (N=362 
cases) (1999-2000)
Chen, Bennett, Smith et al., 2000;  
http://www.guild.org.au/public/dmmrfiles/report_stgeorge.pdf

“Deprescribing”

“Prescribing”

Purely empirical list of findings / recommendations – 
with no specific taxonomic considerations

“Monitoring”

“Dose reduced 
/ medicine 
ceased”
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Impact on use of medicines (N=362 cases)
Chen, Bennett, Smith et al., 2000;  http://www.guild.org.au/public/dmmrfiles/report_stgeorge.pdf

Number of medicines per patient by 
study arm

Time 1
Baseline

Time 2
Post-CA

Time 3
Post-MR

Model 1 (MR) 10.6 10.6 8.9
Model 2 (CA+MR) 10.8 10.7 9.6

Overall 10.7 10.6 9.2

• 9.1% reduction in medication costs from Government 
PBS perspective … HMR funding

• Clinical pharmacy support: Debbie Rigby, Genevieve 
Peacoke, Beata Bajorek, Betty Chaar, Ceridwen Jones, 
Lisa Girlie
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Home Medicines Reviews
http://medicarestatistics.humanservices.gov.au/statistics/mbs_item.jsp

http://medicarestatistics.humanservices.gov.au/statistics/mbs_item.jsp
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Consideration for effective implementation of Medication 
Therapy Management

Education

Practice

Research

Policy & 
systems

3
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Considerations for the 
evaluation of Medication 
Management Review services – 
including instrument 
development and classification 
systems
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Med Rec, Med Rev, Education
of pt and HCP, transitions of care
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Impact of MMR on Drug Burden Index

RMMR                                                                         HMR

3Nishtala PS et al. Drugs & Aging 2009; 26: 677-86; Castelino RL et al. Drugs & Aging 2010; 27: 135-48. 

Pre-DBI = 0.50  (equivalent to 1 AC/S)

Post-DBI = 0.22 (equivalent to ½ AC/S

Pre-DBI = 0.50  (equivalent to 1 AC/S)

Post-DBI = 0.33 (equivalent to ½ AC/S)
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Conceptual framework for evaluation of medication 
management review

The 
system

The 
Person

The 
Medicine
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Conceptual framework for evaluation of medication 
management review
using mixed methods (qualitative and quantitative)

The 
system

The 
Person

The 
Medicine

e.g.,
Causes of 
drug 
related 
problems; 
DRPs; 
recommen
dations

e.g.,
Change in 
clinical or 
humanistic 
parameter
; ECHO

e.g.,
Cost 
effectiveness 
of the service 
from funder / 
Government 
perspective;
Policy
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Methods informed by underpinning disciplines used in 
Pharmacy Practice and the social sciences

– Psychology
– Understanding of behaviour at individual level
– … e.g., consumer medication adherence 
– … e.g., pharmacist behaviours - pseudo-patient 

method 

– Sociology
– Understanding pharmacy practice in the context 

of society
– … e.g., understanding of health care systems

– Public health and health services research
– Preventing disease, prolonging life, promoting 

health
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Methods used in Pharmacy Practice … 
to evaluate economic, clinical, humanistic outcomes

– Economic
– … e.g., cost effectiveness analysis – cost needed 

to effect a one unit change in the outcome of 
interest

– … (not just the cheapest option)

– Clinical
– … e.g., HbA1c, BP, AMI
– … (medicines are not the sole determinant)

– Humanistic
– … e.g., patient satisfaction
– … e.g., QoL
–  … (medicines are not the sole determinant)

ECHO 
Model
… proximal or 
distal; direct or 
indirect
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Methods used in Pharmacy Practice … 
to evaluate pharmaceutical care interventions

– Process measures
– E.g., proportion of consumers counselled 

about their medicines
– E.g., the proportion of consumers diagnosed 

with diabetes who have their BSL measured
– Quality indicators

– Implementation science
– Theories and frameworks for evaluation of 

the implementation of the complex 
intervention
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Focus on reliable and valid measurements in MMR research: 
medication discrepancies

A content valid 
and reliable 
taxonomy for 
classifying 
medication 
discrepancies
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Focus on reliable and valid measurements in MMR research: 
causes of DRPs

A 
comprehensive 
aggregated 
system for 
classifying 
causes of 
DRPs

PLUS … a comprehensive aggregated system for classifying the 
recommendations (and actions) arising from MMR – PCNE workshop 2025
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Focus on reliable and valid measurements in MMR research: 
medication related burden
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Concluding comments (1)

– There is going to be an increasing need for experts in pharmaceutical care 
as our populations age, the prevalence of polypharmacy increases and 
there is a corresponding increase in the risk of DRPs

– Medication management reviews have been an established funded service 
provided by pharmacists in a growing number of countries with an 
opportunity for Austria ahead

–  Evaluation of MMR services should be broad-based and include process/ 
impact measures such as resolution of DRPs as well as broader outcomes-
based on the ECHO model BUT note that many outcome measures are 
determined by factors other than resolution of DRPs

– Measurement properties of evaluation measures is an important 
consideration: medication reconciliation, causes of DRPs, and at this 
workshop,  recommendations (and actions) for resolution of DRPs  
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Concluding comments (2)

– In the case of HMR in Australia, much of the evidence for efficacy and 
effectiveness has been obtained after funding of the services commenced 
… so, the level of “evidence” to enable funding of a service at initiation is 
context specific

– MMR should be a “core” activity for pharmacists and pharmacists should 
maintain their key expertise in this area, despite it being collaborative in 
nature

– Agnes Heller – “The modern world cannot function without doubt” … as 
pharmaceutical care researchers, clinicians and educators, we have the 
responsibility to keep on challenging existing paradigms to improve things 
for the future and in my view, PCNE has had a long tradition of doing this!
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