


























Prescription symmetry analysis
Adjusted (95%CI)

Calcium channel blockers (C08)- prochlorperazine 1.26 (1.16-1.36)
Beta-blockers (C07)- prochlorperazine 1.13 (1.05-1.21)
ACE inhibitors (C09A) – prochlorperazine 1.22 (1.14-1.31)
A2RB (C09C) – prochlorperazine 1.20 (1.11-1.30)
Diuretics (C03) – prochlorperazine 1.07 (1.01-1.14)
Nitrates (C01DA) – prochlorperazine 1.12 (1.03-1.21)
Statins (C10AA) – prochlorperazine 1.50 (1.40-1.61)
NSAIDs (M01A) - prochlorperazine 1.37 (1.27-1.47)
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Background 
• Candidates for joint arthroplasty have failed several pain 

management interventions 

• Opioid use: 

– Globally: use increased since the 1990s 

• In part due to the relaxing of prescription restrictions, 
regulations,  and changes in guidelines for non-cancer 
chronic pain 

– Australia: 15 fold increase  

– For musculoskeletal pain: increased 50% (2001-2010)   

• However, no estimates exist for the treatment of arthritis or 
patients undergoing joint arthroplasty, and how this changed 
the use of other pain medication use 



Opioid use: Australia 
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Source: Australian Government Drug Utilisation Subcommittee 







Purpose 

To evaluate trends in prevalence and rate of 
change in analgesic medication dispensing in 
patients prior to undergoing joint arthroplasty. 



Methods  
 

• Design: population based epidemiological study 

 

• Population and Data source: Australian 
Government Department of Veterans’ Affairs and 
their health claims database 

 

• Cohort: adult, primary unilateral elective total hip 
(THA) or primary total knee arthroplasty (TKA), no 
history of cancer,  

 



Australian Government Department of 
Veterans’ Affairs (DVA) Health Database  

• All prescription medications, medical, allied 
health services, and hospitalizations for 
veterans which DVA pays a subsidy 

– Medications: 

• ATC and PBS item coding scheme 

– Hospitalizations: 

• ICD-10-AM coding scheme 



Methods  
• Time Frame: Procedures between 2001-2012 

• Primary outcome: dispending of opioids in the year 
prior to surgery  

• Secondary outcomes: NSAIDs, corticosteroid 
injections, neuropathic pain medication, hypnotics, 
and muscle relaxants supply in the year prior to 
surgery 

• Covariates: gender, age, primary diagnosis and co-
morbidities and use of the other analgesics 

• Analysis: prevalence and adjusted prevalence rate 
ratios (PRR) 

 



Results 
Primary Total Hip Replacement Surgery  

 















Results 
Primary Total Knee Replacement Surgery  

 













Discussion 
– Approximately half of all patients receiving a total hip or 

total knee replacement were dispensed opioids in the 
year prior to their surgery  
• We identified only a small increase in opioid use over time  

 

– Utilisation of other analgesic medications prior to a 
patient’s joint replacement surgery changed significantly 
over time 
• Decreased utilisation of NSAID 

• Relative increase in anti-neuropathic pain medication but 
prevalence is still low   



Conclusion 
– Use of opioids prior to JR surgery was high with            

half of all patients using  opioids  

– Unlike the general population there has been only 
marginal increases in utilisation in this population over 
time  

– Future work will determine whether utilisation of 
opioids after joint replacement surgery has changed 
over time  



Thank you 
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Veterans’ MATES aim:

• to improve medication use for veterans by 
delivering eighteen educational modules 
over the five years, June 2004 to May 2009 



Method
• Providing patient specific feedback and educational 

material to Local Medical Officers (LMOs) 
• Supported by educational brochures to veterans 

encouraging them to talk to their doctor and 
pharmacist

• Educational brochures to pharmacists on the topic
• Academic detailing and opinion leader education to 

selected groups







Therapeutic area selected

Medication-related problem analysis

Patient specific feedback 
developed

Module implementation

Evaluation

Module topic selected



• This paper presents both the medication 
related problem analysis and impact of the 
program for the eighth module;
– Potentially inappropriate medication use 

in the elderly



Inappropriate medicine use is 
common

• Use of potentially inappropriate medicines  
in the elderly is common
– ranging from 17% to 25%1-3

• Even higher in the frail elderly or nursing 
home residents 
– ranging from 20 to 50%4-5

1-3 Stuck et al., 1994; Sloan et al., 2002; Pitkala et al., 2002
4-5 Fick et al., 2001; Fu et al., 2004



Leads to poorer health outcomes

• These medicines have the potential for 
harm

• Intermittent and chronic use have both 
been found to be problematic6

• Observational studies have shown
– increased hospitalisation (OR = 1.27, p = 

0.002)6

– death (OR = 1.28, p = 0.01 ) 6
– Self-reported poorer health status7

6 Lau et al., 2005; 7 Fu et al., 2004



• Extent of potentially inappropriate medicine 
use had not been assessed in Australia

• However, studies had shown 1 in 5 
unplanned hospital admissions in the 
elderly in Australia is due to medication 
related problems8

8 Roughead et al., 1998



• Aim:
– To determine the extent of potentially 

inappropriate medicine use in the 
Australian veteran population

– Evaluate the impact of a prescriber 
feedback intervention to reduce use of 
potentially inappropriate medicines



Identifying potentially inappropriate 
medicine utilisation

• Medicines considered inappropriate in the 
elderly were those identified within  the 
Beers9 (USA)  or McLeod10 (Canada) criteria 
adapted for Australia
– all medicines requiring diagnostic 

information were excluded (data 
unavailable), as were all medicines not 
available under Australia’s subsidised 
scheme  

9 Fick et al., 2003; 10 McLeod et al., 1997



Final list of potentially inappropriate 
medicines

• long-acting 
benzodiazepines

• primidone
• dexamphetamine
• thioridazine
• amitriptyline. doxepin, 

imipramine, fluoxetine
• propoxyphene 
• methyldopa, short acting 

nifedipine, clonidine
• amiodarone, disopyramide

• antihistamines 
• oxybutinin, propantheline
• ergot alkaloids
• ticlopidine
• indomethacin, high dose 

naproxen, high dose 
piroxicam, high dose 
ketoprofen, mefenamic acid 

• nitrofurantoin
• cimetidine



Method: medication related 
problems

• Department of Veterans’ Affairs (DVA) pharmacy 
claims database 

• 75 million pharmacy records for a treatment 
population of approximately 320,000 veterans, with 
a median age of 80 years

• Subjects included
– aged 70 years and over at Jan 1st 2005 and 

eligible for all DVA services
• Outcome 

– dispensed at least one potentially inappropriate 
medicine between Jan 1st and June 30th 2005 



Evaluating the intervention

• Method
– Rate of potentially inappropriate 

medicine use in veterans who were 
targeted 

– Compared to historical controls
– Data source: Department of Veterans 

Affairs pharmacy claims data



Results 

• 192,363 veterans included
• 53%  male and 47% female  
• mean age 82 (SD 4.8) years  
• On average, 8.5 prescriptions dispensed per 

month 





The subsequent intervention
• As a result of the analysis
• Prescriber feedback intervention was 

implemented in Sep 2006
• Materials were mailed to 

– 11,050 general practitioners 
– 7,074 pharmacies  
– 32,481 veterans who had been 

prescribed a potentially inappropriate 
medicines 





Conclusion

• Use of potentially inappropriate medicines 
in elderly veterans in Australia was common 
(21%)
– Similar to levels observed in other 

countries
• Prescriber feedback program supported by 

direct mail to veterans was effective in 
decreasing the use of these medicines 
compared to historical controls
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Background
• Observational studies suggest an increased risk of dementia for patients with PTSD
• U SA study 180,000 veterans 55 years or older1

– HR 1.8 (95%  CI 1.7 0-1.85) for all veterans with a diagnosis of PTSD
• U SA study 10,481 veterans 65 years or older2

– OR 2.2 (95%  CI 1.86-2.6) for PTSD and no combat inj ury 
• U SA study, 180,000 veterans 55 years or older3

– PTSD only HR 1.52; 95% CI, 1.41–1.64
– Prisoner of War only HR 1.61; 95% CI, 1.30–1.98
– PTSD and prisoner of war HR 2.24; 95%  CI, 1.7 2–2.92

1. Yaffe et al. Arch Gen Psychiatry 2010
2. Q ureshi et al. JAGS 2010

3. Mez iab et al., Alz heimers Dement 2014



Limitations of the previous research 

• Previous observational research included veterans 65 
years and over
– some participants may have been in prodromal 

phase of dementia

• None of the previous research ex amined the 
influence of medicine use
– Antipsychotic use of particular concern



Why worry about antipsychotic use in PTSD?
• Not recommended in PTSD, but commonly used
• Contribute to development of diabetes and cardiovascular problems

– These comorbidities also associated with increased dementia risk
• Associated with changes in brain structure in patients with 

schiz ophrenia and mood disorders
– So have the illnesses themselves

• Associated with cell death in animal models
– Alz heimer' s disease is caused by the tox ic build-up of the proteins 

tau and amyloid in the brain, which causes brain cells to die

Arnone D et al, Br J Psychiatry 2009
Arnone D et al., Eur Neuropsychopharmacol 2012 

Dean et al., Prog Neuropsychopharmacol Biol Psychiatry 2006





The study cohorts
• Cohort 1

– Had a hospitalisation for PTSD 
• Cohort 2

– PTSD as an accepted service related disability prior but no 
hospitalisation for PTSD

• Cohort 3
– Were not hospitalised for PTSD and no record of PTSD as a 

disability

• All cohorts subsequently stratified by antipsychotic use



Adj ustments
• Age
• Socioeconomic status
• Hypertension, Diabetes 
• Benz odiaz epine use 
• Clinical depression
• Myocardial infarction, Cancer,  Cerebrovascular disease, tobacco use, 

alcohol abuse, other substance abuse

• Sensitivity analysis: Ex cluded all veterans who developed 
dementia within 2 years of follow-up











What does it mean?

• While we found antipsychotic use was associated with risk of dementia, 
– the use of antipsychotics and use in high doses could be due to 

people having more severe PTSD
• Our results cannot determine whether the risk is due to the PTSD or the 

antipsychotics used to manage PTSD
• Our results do raise the hypothesis that use of antipsychotics could be 

contributing to dementia risk

– Only use antipsychotics in patients where there is a 
clear, evidence based indication for use
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We used a previously defined 
clinical indicator set to identify 
medication related admissions
• defines an outcome hospitalisation 

that may be avoidable if a clinical 
guideline recommended process of 
care was followed prior to the 
hospital admission. For example:

• Outcome: hospitalisation for asthma 
• Process of care: regular use of a 

short-acting inhaled beta agonist in a 
patient with a history of asthma, but 
no use of an inhaled corticosteroid



18,87 4 hospital admissions 
were included in the study

10,148
Aged care residents

88 years
median age

70%
30%

53%
of residents had at 

least one admission 
preceded by a sub-

optimal process of care



46%  of admissions were preceded by 
suboptimal medication management

7,655
Admissions for fracture

26%
occurred in people who had a prior 

fracture, and weren’t using 
medicines to reduce fracture risk



46%  of admissions were preceded by 
suboptimal medication management

7,655
Admissions for fracture

87%
occurred in people aged ≥65 years 
who were using a medicine known

to increase falls risk 









Gaps in care prior to hospital admission were 
identified in nearly half of all admissions

• Important to remember that our study only 
included admissions where suboptimal 
medicine use in primary care may contribute 
to the risk of admission.  

• Interventions to improve use of medicines for 
aged care residents in these areas are 
warranted.





Veterans’ MATES

• It is a data driven health promotion program providing 
up-to-date health and medicines information specifically 
tailored for members of the veteran community and their                         
healthcare team. 









The educational material is tailored to identified problems and the 
process includes significant partnership

• A practitioner reference group and a veteran reference group 
meet twice yearly to provide advice

• Materials written by a medical writer supported by clinical 
reference group

• Peer-reviewed prior to publication
• Endorsed by a national, representative editorial committee
• DVA provide a national call centre staffed by pharmacists for 

veterans and health care practitioners to provide additional 
support
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Who is the patient with chronic non-cancer pain using 
opioids chronically?

Women -53%

Married – 50%

Tertiary educated – 50%

Unemployed because of 
pain - 51%

Back pain 76%

More than 1 lifetime 
pain condition -80%

History of abuse

Depression - 60%

Generalised anxiety -32%

Agarophobia – 31%

PTSD – 25%

Smoking – 47%

Alcohol use disorder - 40%

Benzodiazepines 43%

Antidepressants 57%

Antipsychotics 11%

Surgery for pain 25%

Co-prescribed

Pain. 2015 Feb;156(2):231-42.



Who is the patient who dies from opioid use?

• More than half the deaths were unintentional
• 63%  were due to multiple drug tox icity
• Most deaths were

– Male (59% )
– Aged 35-44 years (27 % )
– Who died unintentionally (56% )
– With mental illness (52% )
– And a history of pain (46% )

• 7 5%  of the indications for use were considered appropriate

Pilgrim et al, Forensic Sci Med Pathol. 2015;11:3-12













• So to solve the opioid problem we need to 
intervene early  and focus on pain 
management 

• Identify those at risk of developing chronic 
pain or opioid misuse 
– eg prior history anx iety or substance abuse

















Improving depression 
management





Antidepressant use: Australia



Improving depression management:
The planning stage

Identifying the problem: how many veterans are long 
term antidepressant users?

65,233 veterans who 
received at least one 
antidepressant 
prescription anytime in 
the two year period. 
• 26%  were on the 

same antidepressant 
continuously for 2 or 
more years



Depression management: Nov 2017  

• Aim: To improve management 
depression in veterans with mild 
to moderate depression

• Particular emphasis on
a) Refer new users of antidepressants 

to the psychologist
b) Refer veterans who have changed 

antidepressants multiple times to a 
psychiatrists

c) Consider ceasing antidepressants in 
veterans who are well









U se of psychology services is increasing in 
younger veterans
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Collaborating with veterans to address 
issues of concern to them

• Veterans and DVA came to us with the question is 
post-traumatic stress disorder a risk for dementia in 
Australian veterans



• A number of U S studies have suggested patients with PTSD 
had almost a doubling in risk of developing dementia 

• The previous research included veterans 65 years and over, 
some of whom may have been in the early phases of 
dementia.

What was known?

Clauston et al, Alz heimers Dement. 2016 
Wang et al., J Affect Disord. 2016 
Mez iab et al., Alz heimers Dement 2014
Q ureshi et al. JAGS 2010
Yaffe et al. Arch Gen Psychiatry 2010







What does it mean?

• For the maj ority of veterans who suffer or 
have had post-traumatic stress there is no 
evidence of elevated risk of dementia
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What is Veterans’ MATES?

• Provides patient specific feedback 
& educational material to GPs to 
improve medicine use for veterans

• Supported by educational brochures 
to veterans encouraging them to talk 
to their doctor & pharmacist

• Educational material to pharmacists



Department of Veterans’ Affairs claims data

• Treatment population of approximately 
260,000 veterans; median age 80 years 

• 120 million prescription records over 9 
years

• 200 million Medicare and allied health 
records (GP visits, radiology, pathology etc)

• 6 million hospital records (public and 
private)





Therapeutic area selected

Medication-related problem analysis

Patient specific feedback 
developed

Module implementation

Evaluation

Module topic selected



Selection of module topics
The subject needs to be:
1. problematic in the veteran community of 

Australia;
2. specific to medication management or related 

to health service delivery;
3. amendable to change by the interventions 

employed by this project;
4. evaluable using the available data sets;
5. suitable for repeat messages over time; and
6. relevant to the National Health Priority Areas.



• To date 26 modules delivered
– Disease specific: Diabetes, COPD,

Heart failure, 
– Drug Specific: Wafarin, Clopidogrel, NSAIDs
– Service delivery: Medicines Review, Care Planning

• Participation
– 250,000 veterans
– 25,000 doctors
– 8,500 pharmacies & accredited pharmacists



National Strategy for
Quality Use of Medicines
• The primacy of consumers
• Partnership
• Consultative, collaborative, multi-disciplinary 

activity
• Support for existing activity
• System-based approaches



Partnerships

• The Repatriation General Hospital; Daw Park
• The National Prescribing Service
• The Drug & Therapeutics Information Service 

(DATIS)
• The Australian Medicines Handbook
• Disciplines of General Practice & Public Health; 

University of Adelaide
• The Data Management & Analysis Centre 

(DMAC); University of Adelaide



Antipsychotics in dementia

• Frequently used to treat the behavioural and 
psychological symptoms (BPSD) of dementia

• Limited efficacy for BPSD
• Serious adverse effects in the elderly
• Associated with increased risk of hip fracture, 

pneumonia and all cause mortality
• Not recommended as first line in patients with 

BPSD



Antipsychotic use in veterans
• 21,000 veterans dispensed an antipsychotic 

medication in the last 4 months of 2004
– Almost 6,000 using long term (12 months)
– Average 9 antipsychotic prescriptions (12 months)

• Residential aged-care 
– Over one third with high care needs
– One fifth with low care need

• Care planning
– 31% living in the community, most commonly annual 

health assessment 
– 14% psychiatry consultation, 2% psychology service



Aim

To improve the use of 
antipsychotics in the elderly 

veteran population



Methods
• Patient-specific prescriber feedback for veterans 

aged 65 years and over dispensed at least two 
antipsychotic prescriptions in the 6 months 
December 2006 to May 2007 distributed to 
general practitioners (GPs)

• Tailored educational materials distributed to both 
GPs and pharmacists



Patient specific prescriber feedback







Results

• Module 12 materials were mailed 25th

September 2007
– 3,884 GPs (about 6,990 of their veteran 

patients) 
– 8,085 pharmacies







Monthly trend pre 
mail-out (Sep 05-
Aug 07)

Change in use at 
the time of 
intervention (Sep 
07 – Dec 07)

Monthly trend 
post mail-out 
compared to trend 
prior to the 
intervention (Jan 
08 – Sep 09)

Risperidone use RR 1.036 (1.034-
1.039) p<0.0001
3.6% per month 
increase in rate of 
risperidone use

RR 0.857 (0.82 –
0.89) p<0.0001
14% fall in use of 
risperidone

RR 0.973 (0.970-
0.977) p<0.0001) 
Compared to prior 
3% decrease

Hypnotic use RR 1.00 (0.99-
1.001) p=0.16 
Rate was stable

RR 0.999 (0.990-
1.001) p =0.11 
No change at time 
of intervention

RR 0.998 (0.997-
0.998) p <0.0001 
Rate now 
decreasing at a 
rate of 0.02% per 
month





Conclusions
• Veterans’ MATES is effective 

in promoting the safer use of 
antipsychotics in older patients 
through:
– Patient-specific feedback and education to GPs
– Educational materials to pharmacists

• Consultation, collaboration and 
multidisciplinary approach is critical to 
Veterans’ MATES success

































































































































































































































































Obj ective: To determine whether veterans consider they 
learn new information and whether they consider this 
facilitates conversations with their doctor. 

Background: The Australian Government Department of 
Veterans’ Affairs MATES program provides quarterly 
interventions on a variety of topics to veterans, general 
practitioners and pharmacists. 













Interventions to improve the use of 
medicines often have immediate impact…
• … however, sustaining behaviour change can be 

difficult
• Behavioural theory suggests repetition and 

reinforcement supports sustained behaviour change
• The Australian Government Department of Veterans’ 

Affairs (DVA) Veterans’ MATES and NPS MedicineWise 
have run complementary programs to improve use of 
proton pump inhibitors (PPIs)

• In this presentation, we ex amine the impact of these 
programs on sustained practice change



Proton pump inhibitors are used in the 
management of gastro- oesophageal reflux  disease 

and other stomach acid related problems 
• U se of PPIs increased by 1318%  from 1995 – 2006
• Enough PPIs are now dispensed to treat 7 %  of 

Australians (1.6 million people) every day
• Despite their perceived safety, PPIs are associated with 

rare but serious adverse effects
– osteoporosis /  fractures, hypomagnesaemia, interstitial 

nephritis, enteric infection, community acquired pneumonia 

• Reducing the dose, adopting intermittent use or 
trialling cessation are advocated to maintain symptom 
control while reducing risk of serious adverse events











What is Veterans’ MATES?
• The Veterans’ MATES program provides tailored information on a 

quarterly basis for veterans and their health professionals with 
the aim of improving medicine use.

• Administrative claims data are used to provide direct patient-
based feedback to GPs regarding medicines dispensed to their 
veteran patients.

• Supporting educational material is sent to GPs and pharmacists.
• Targeted veterans are provided with an educational brochure. 
• The national program is evaluated using surveys provided at the 

time materials are distributed as well as observational studies 
using administrative claims data.

• To date more than 35 topics have been delivered involving more 
than 250,000 veterans, 25,000 doctors and 8,500 pharmacists.



Obj ective 

To evaluate whether 
veterans prefer 

receiving more detailed 
information in order to 
aid their understanding 

of medicine related 
issues.







Conclusion

The Veterans’ MATES 
program has successfully 
adapted to the 
information needs of 
veterans providing more 
helpful and detailed 
information as the 
program has developed.

For further information see 
www.veteransmates.net.au  





W hat is Veterans’ MATES?

Funded since 2004 by the Australian Government Department 

of Veterans’ Affairs (DVA), 

Veterans’ MATES provides up-to-date health and medicines 

information specifically tailored for members of the veteran 

community and their healthcare team. 





Health Claims Data are central to the program

• Australian Government Department of Veterans’ 
Affairs health claims data

• Treatment population of approx imately 225,000 
veterans; mean age is 7 6 years, with five co-
morbidities 

• Data over ten years – pharmacy, medical and allied 
health records (no diagnosis, includes GP visits,  
radiology, pathology etc)

• Hospital records (diagnosis and procedures)









Veterans’ MATES highlights
Improving the monitoring of 

renal function
• Renal function declines as we get older. Monitoring is important as 

up to 90%  of renal function can be lost before symptoms become 
evident.

• Many medicines are cleared from the body via the kidneys and 
require dose adj ustment in those with poor renal function.

• Topic distributed in March 2012 aimed to increase the monitoring 
of renal function. 

• Materials sent to over 10,000 GPs, 8,000 pharmacists and 27 ,000 
veterans taking medicines that require renal function monitoring.





Veterans’ MATES highlights
Reducing the risk of falls &  hip 

fractures

• Falls can impact  lifestyle, confidence and independence and 
can result in maj or inj uries including hip fractures

• Our fracture and falls prevention topics were implemented in 
2008 and 2012 aimed to assist appropriate medicine use and 
reduce risk of falls or fracture











Veterans’ MATES highlights
Improving medicines 

management

• Medication-related problems are common in patients on multiple 
medicines. Home medicines review has been shown to resolve these 
problems.

• Topics promoting home medicines review were distributed in 2004, 2006 
2008, 2011

• DVA fund dose administration aids for veterans. A topic promoting dose 
administration aids was distributed in 2008









Digital delivery of audit and feedback – the 
Veterans’ MATES e-delivery project
• Veterans’ MATES: Department of 

Veterans’ Affairs funded program that 
provides medicines advice and 
promotes adoption of best practices

• How to use ex isting digital 
infrastructure to improve veteran 
care?

delivery project



Our solution



Challenges and results
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Digital delivery increased capacity to respond quickly, accurately and at scale

In April/ 2020, we digitally delivered 51,000 letters to over 11,000 General Practitioners 
around Australia, identifying their patients with high risk of poor COVID-19 infection 
outcomes, while providing personaliz ed and timely clinical recommendations











Anticholinergic medicines are 
freq uently prescribed to older people

• U p to 90%  in those aged over 7 5 years

• Medicines with anticholinergic properties 
include: ox ybutynin, tricyclic 
antidepressants(e.g. amitriptyline, dox epin), 
antipsychotics (e.g. haloperidol, risperidone), 
loperamide, Parkinson’s disease medicines (e.g.

biperiden, benz hex ol)



Instruments have been developed to estimate 
cumulative ex posure to anticholinergics;  e. g.

• Anticholinergic Cognitive Burden Scale 
• Anticholinergic Risk Scale
• Anticholinergic Drug Scale
• assign ‘scores’ to medicines

0-1 =  none or limited anticholinergic activity
2 =  moderate anticholinergic activity 
3 =  strong anticholinergic activity

Boustani M, et al. Aging Health 2008;4:311-20.
Rudolph J, et al. Arch Intern Med 2008;168: 508-13.

Carnahan RM, et al. J Clin Pharmacol 2006;
46:1481-86.



Studies using these instruments have shown 
an association between higher scores and

• cognitive decline1

• cognitive impairment2

– Strong vs. no anticholinergic – risk doubled 
– ≥3 mŝůĚ antŝĐhoůŝnergŝĐs ǀs. none – nearly three 

times increased risk

1.Fox C, et al. J Am Geriatr Soc 
2011;59(8):1477-83.

2.Pasina L, et al. Drugs Aging 
2013;30(2):103-112.



Prior studies compared patients using 
anticholinergics with those not using them

• potential for residual confounding
– patient characteristics may effect ex posure       

(e.g. antipsychotics for BPSD)

• no studies have assessed the contribution of 
anticholinergics to hospital admission for 
confusion or dementia in older people 



Aim

• to ex amine the impact of use of 
anticholinergic medicines on the risk of 
hospitalisation for acute confusion, delirium 
or dementia 



Methods
• Retrospective analysis of Department of Veterans’ 

Affairs (DVA) administrative claims data
• Study period: 1 July 2010 – 30 June 2012
• Inclusion criteria: 

– ≥65 years
– �ŝspenseĚ ≥1 antŝĐhoůŝnergŝĐ ŝn year prŝor
– Eligible for all DVA funded health services (Gold card)

• Ex clusion criteria:
– resident in an aged care facility
– palliative care 
– dementia



Primary outcome: Hospitalisation for 
confusion,  delirium or dementia

• Subj ects followed until primary end-point or end 
of the study period; whichever occurred first

• Subj ects censored at:
– Hospitalisation other than primary outcome 
– Entering residential aged care 
– Palliative care 
– Initiation of anticholinesterase (dementia medicine)
– Death



Medicines with moderate or high 
anticholinergic activity were included
• Identified from prior publications, drug 

burden index
• Limited to PBS/ RPBS subsidised medicines
• Propantheline, Atropine, Loperamide, Disopyramide, Ox ybutinin, Baclofen, 

Piz otifen, Carbamaz epine, Benz hex ol, Biperiden, Benz tropine, 
Amantadine, Chlorpromaz ine, Prochlorperaz ine, Trifluoperaz ine , 
Periciaz ine, Haloperidol, Z iprasidone, Olanz apine, Q uetiapine, 
Risperidone, Paliperidone, Imipramine, Clomipramine, Amitriptyline, 
Nortriptyline, Dox epin, Dothiepin, Parox etine, Promethaz ine, 
Cyproheptadine



Daily ex posure to anticholinergic 
medicines was determined

• Total number of anticholinergics per person 
calculated for each day in the study
• assessed risk of hospitalisation on the 

subsequent day 
• Reference period: time when subj ects were 

not taking any anticholinergics



Hospitalisation rates were calculated as the cumulative 
number of hospitalisations in each ex posure category 

divided by the number of days at risk

— age
— gender
— socioeconomic status
— number of medicines

— GP visits
— specialist visits
— hospitalisations
— co-morbidities

• Incidence rate ratios (IRR) were calculated using 
Poisson regression, adj usting for:

• Sensitivity analyses: ex cluded those dispensed 
antipsychotics and ex cluded dementia hospital 
admissions from the outcome



Results

Demographics Cohort ( n= 3 6 , 0 1 5 )

Mean age 83 years

%  Male 40%

Median number of medicines 
used

23

%  of Patients receiving 
antipsychotic medicines

5%



Risk of hospitalisation for confusion or 
dementia significantly increased with 
increasing number of anticholinergics 

N umber of 

anticholinergics

Adj usted IRR ( 9 5 %  CI)

0 1.0 (1.0 - 1.0)

1 1.2 (1.0 - 1.4)

2 2.6 (1.9 - 3.5)

≥3 3.9 (1.8 - 8.2)



Consistent results even after ex cluding 
dementia admissions and those dispensed 

antipsychotics from the outcome 
N umber of 

anticholinergics

Adj usted IRR ( 9 5 %  CI)

0 1.0 (1.0 - 1.0)

1 1.0 (0.8 - 1.2)

2 1.8 (1.2 - 2.8)

≥3 4.0 (1.5-10.6)



Use of anticholinergic medicines is 
associated with increased risk of 

hospitalisation for dementia or confusion

• association remains even after ex cluding those 
with indicators of early dementia 

• risk increases with increasing number of 
anticholinergic medicines



Although hospitalisation for confusion is 
relatively uncommon,  the implications for 

patients are likely to be significant …
• particularly if the association between the 

anticholinergic and confusion is not 
recognised

• Our results likely to be an underestimate –
many patients won’t be hospitalised

• Health professionals should be aware of the 
potential for anticholinergics to be associated 
with confusion
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Results – ex cluding those 
dispensed antipsychotics

N umber of 

anticholinergics

Adj usted IRR ( 9 5 %  CI)

0 1.0 (1.0 - 1.0)

1 1.1 (0.9 - 1.3)

2 1.9 (1.3 - 2.8)

≥3 4.2 (1.7  - 10.1)



Results – ex cluding dementia 
hospitalisation from the outcome

N umber of 

anticholinergics

Adj usted IRR ( 9 5 %  CI)

0 1.0 (1.0 - 1.0)

1 1.1 (0.9 - 1.3)

2 2.3 (1.6 - 3.2)

≥3 4.0 (1.8 – 9.0)



Veterans’ MATES: engaging veterans and 
health professionals to improve 

health outcomes

Lisa - Senior Research Fellow: Veterans’ MATES
Natalie  - Development Coordinator: Veterans’ MATES
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U niversity of South Australia

s 47F
s 47F

s 47F s 47F



Workshop overview

• Overview of the Veterans’ MATES program
– Lisa  

• The Veterans’ MATES approach and stakeholder engagement
– Natalie 

• Evaluation methods used in Veterans’ MATES interventions
– Anna 

s 47F

s 47F
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Veterans’ MATES

Funded since 2004 by the Australian Government Department 
of Veterans’ Affairs (DVA) 
• Aims to improve medicine use and health outcomes for  

veterans
• Program is underpinned by behavioural theory



The Veterans’ MATES approach

Every three months a chosen health 
topic is distributed:

• A letter and educational 
material are sent to:

• targeted veterans

• their main GP

• pharmacists and other 
health professionals

• GPs also receive patient based 
feedback





The behavioural theories underpinning 
Veterans’ MATES

• Social cognitive theory and the Transtheoretical Model 
– Individuals at different states of change 
– Cognitive engagement, repetition, reinforcement, self efficacy and 

motivations

• Precede-Proceed Health Promotion Model 
– Needs assessment, both social and epidemiological
– Barriers, reinforcers, enablers
– Process, impact and outcome measures of evaluation





Consultation &  Collaboration

• National Strategy for Q uality U se of Medicines (Q U M) 
– A foundation of strong partnerships and meaningful consultation.
– Our partners and stakeholders are involved at every stage.
– They assist in identifying emerging topics, review of our materials 

and advice on intervention design. 



Stakeholder involvement in educational 
materials

• Tailored for the veteran community.
• Developed with the support of a multidisciplinary clinical 

reference group that meets twice per topic.
• Reviewed by a national editorial committee that includes 

representatives from veteran and health professional 
organisations.

• A veteran reference group and a practitioner reference group 
meet twice each year.



Veterans are at the core of 
the program 

• Veterans play a central role in 
attaining quality use of 
medicines and providing the 
wisdom of their ex perience.

• Are involved at all stages –
design, implementation and 
evaluation of the program.

• They are asked for their 
feedback for each topic.



Health professionals are involved at every step

• Consultative, collaborative, multidisciplinary activity.

• Involving medical practitioners, other health professionals and 
professional organisations.
– endorsement by RACP, AMA, RACGP, NPS MedicineWise and 

veterans’ organisations

• Targeted health professionals for each topic are asked for their 
feedback.





Health claims data are central to Veterans’ 
MATES

• Australian Government Department of Veterans’ Affairs health 
claims data

• Linked patient level data ~ 2000 to present
– Pharmacy dispensing data
– Medicare services
– Allied health services
– Public and Private hospitals 
– Community Nursing 
– Aged-Care
– Rehabilitation aids and appliances
– Home care and Transport

• Generation of prescriber feedback is automated and tailored



Data are used in every stage of the program



Veterans’ MATES Evaluation

• Main evaluation relies on use of routinely collected 
data
– Measure practice change 
– Health outcomes avoided 
– Impact of repeat messaging 
– Link with commitment and learning questions from 

feedback



Challenge: To reduce the use of 
antipsychotics in dementia

Cohort comparisons and time series analyses



Challenge: To reduce the use of antipsychotics in 
dementia







Veterans’ MATES success

• The multidisciplinary, collaborative approach
– Clinicians, practitioners, veterans, health professional organisations, 

government
– Biostatisticians, behavioural scientists, Pharmacists, general 

practitioners, epidemiologists, computer programmers, database 
managers, security manager

• The analytics are methodologically rigorous
• The clinical information is evidence based



The contributing factors

• There is significant stakeholder engagement
• We only target identified problems
• The interventions are grounded in behavioural theory; target 

one behaviour at a time
• We repeat interventions over-time
• The program has independently audited data and security 

standards



The future: Veterans’ MATES

• Online delivery
• Link with My Health records
• Intervention innovations
• Future topics:

– emerging needs













142,009 admissions
66,415 people

Antipsychotic initiated in 
921 admissions (0.6%)

49.9% 
men

50.1% 
women

Median age 86 years

11% lived in an aged care 
facility before admission

49.5% 
men

50.5% 
women

Median age 89 years

16% lived in an aged care 
facility before admission



























Module 30 –  Renal function testing

49%

43%

9%0%

10%

20%

30%

40%

50%

60%

7 0%

80%

90%

100%

Yes No Not sure

As you get older your kidneys may not work as well.  Has your doctor 
ever talked to you about your kidney function?







Veterans’ Medicines Advice and 
Therapeutic Education Services 

Project
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Sansom Institute 
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Veterans’ MATES aim:

• to improve medication use for veterans by 
delivering ten educational modules over the 
three years, June 2004 to May 2007 



Method

• Providing patient specific feedback and educational 
material to Local Medical Officers (LMOs) 

• Supported by educational brochures to veterans 
encouraging them to talk to their doctor and 
pharmacist

• Educational brochures to pharmacists on the topic
• Academic detailing and opinion leader education to 

selected groups







Therapeutic area selected

Medication-related problem analysis

Patient specific feedback 
developed

Module implementation

Evaluation

Module topic selected



The data set

Primary data set:  DVA Pharmacy Datamart
• Three major tables

– Claims table
– Client table
– Provider table

• Other tables
– Look up tables
– Authority table
– Medication review table



Claims table
• Pharmacy Id
• Prescriber Id
• Client Id
• Prescription date
• Dispensing date
• Claim date
• PBS item number
• Quantity
• Manufacturer

• Safety net indicator & 
id

• Authority indicator & id
• Original or repeat 

indicator
• Repeat number
• Previous supply 

number
• Regulation 24 indicator
• Benefit paid 



Client table

• Date of birth
• Date of death
• Gender
• Card type (eg white, gold, orange)
• Conflict (eg war)
• Relationship (eg spouse)
• Postcode



Provider table

• Speciality codes
• Practice locations



Enables

• Tracking patients, doctors or pharmacies



Types of analyses undertaken



Medication related problem analysis

Types of medication related problems 
• Under utilisation
• Unnecessary medicine
• Wrong medicine
• Inappropriate dose (too much or too little)
• Inappropriate duration (too much or too 

little)
• Adverse drug event



Medication related problem analysis

• Lack of utilisation
– Relatively easy 
– Absence of a prescription or service in specified period 
Examples:
– no medicines review service in the last twelve months in 

the population taking five or more medicines
– no beta-blockers dispensed in the veteran population 

dispensed medicines indicative of heart failure
– no ACE inhibitor/A2RB, lipid lowering agent or anti-

platelet agent in people dispensed medicines for diabetes



Medication related problem analysis

• Unnecessary medicine or wrong medicine
– Usually requires an assessment of concurrent 

use
Examples:
– tiotropium use with long acting beta agonists 
– antidepressant use with interacting medicines



Concurrent medication use

• Two methods:
Where pack sizes are similar
– Identify first dispensing in the month of each 

product
– Take latest date of dispensing of second product 

dispensed (note, they may be the same day)
– Find one or more subsequent dispensings of 

both products after the latest date identified 
above 



Concurrent medication use

• Where pack sizes are dissimilar

2 month window 2 month window

3 month window 3 month window

1 1

11



Concurrent medication use

• Where pack sizes are dissimilar

2 months 2 months

3 months 3 months

2 months2 months

3 months 3 months

1 1 1

1 1 1 1

1



Creation of patient specific 
feedback



Module 1: to increase home medicines reviews for 
those who take multiple medicines

• What definition of “multiple medicines”
• We used patients who were dispensed at least five 

unique medicines every month for four months:  
approximately 40,000 veterans

• Difficulty: those who were dispensed 6, 6, 4, 7, 
would not be in our target list.

• When we examined those who had at least five 
unique medicines dispensed over the four months 
and at least 20 dispensings in the four months, we 
found another 50,000 veterans. 



Module 2: aimed to increase the use of beta-
blockers in patients with heart failure

• Identifying patients with possible heart failure
• Proxy indicators were patients dispensed an ACE 

inhibitor or A2RB AND frusemide
• ACE inhibitors, A2RBs: pack size 30, ~ 1 month
• Frusemide: pack size 100, ~ 90 days
• To determine time period for pack sizes that are 

likely to be more than one months supply, we look 
at median number of dispensings per year for 
people who have had more than 2 dispensings in 
the year



Evaluation: Module 1 

• Stakeholder surveys 
– 1 page questionnaire distributed with the 

module material
• Veteran cohort study
• LMO cohort study



Veteran cohort study

• Changes in rate of HMRs for targeted 
veterans and comparison group

• Veterans who were dispensed five or more 
unique medicines each month for four 
consecutive months (n= 38,570)

• Veterans who were dispensed five or more 
unique medicines over  four months AND 
who had at least 20 dispensings in that four 
months AND who had at least one 
prescription dispensed each month 
(n=49,765)



Changes in HMR rates  



LMO cohort study
• Targeted LMOs

– The primary provider for targeted veterans (i.e. 
those who had written the most prescriptions 
for the targeted veteran)

• Targeted LMOs with targeted veterans (n=2097)
• Targeted LMOs with targeted veterans and comparison 

veterans (n=9287)
• Comparison LMOs

– the primary provider of veterans who met the 
criteria for the comparison group only (n=3630)



Targeted LMOs with targeted veterans only versus 
comparison LMOs with comparison veterans only



LMOs with targeted and 
comparison group veterans 



Other planned endpoints

• Costs of medications
• Number of unique medicines 
• Number of dispensings of medicines
• Number of hospitalisations (any diagnosis)
• Number of general practitioner and 

specialist attendances



Other planned evaluations

• For some of our modules, comparison 
groups will not be possible (eg heart failure 
and diabetes)

• We are considering using case series as a 
method for assessing outcomes for this 
module













Diabetes, NSAID use & hospitalisation

NSAID 
exposure 
Rate per 1000 
patient days 
of follow-up

Non-
exposed 
Group
Rate per 1000 
patient days of 
follow-up

Adjusted 
relative 
risk 

95% CI, p

All hospitalisations 
(CHF, GI ulcer, ARF, AMI or 
hypertension)

0.31 0.22 1.47 1.17-1.84

Congestive heart 
failure 

0.20 0.13 1.53 1.16-2.03

Gastrointestinal ulcer 0.024 0.009 2.82 1.24-6.4

Acute renal failure 0.008 0.008 1.02 0.25-4.13















Andrew  Libby 
Quality Use of Medicines and Pharmacy Research Centre

Sansom Institute
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Home Medicines Reviews 
reduce hospitalisations for 

patients taking warfarin.
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Introduction
• The Department of Veterans' Affairs (DVA), 

operates a national program: Veterans’ MATES. 
• We use DVA’s database, covering 300,000 

veterans, to provide 
– patient-specific-prescriber-feedback,
– therapeutic updates and 
– Medicines and health care information for 

veterans 
to assist veterans and their health practitioners 
improve health outcomes.  

• Over 17000 veterans are being treated with 
warfarin



Introduction
• Warfarin is effective in preventing thrombo-embolic 
events1. 
• Use is associated with a high risk of hospitalisations 
due to bleeds2.
• Rates of major bleeds range from 4.75/100 person 
years in those < 80 years to 13/100 person-years over 
those > 80 years of age3.
• In Australia, it was the second most commonly 
reported medicine implicated in ADE-related hospital 
admissions4.
1.Hart RG, Pearce LA, Aguilar MI. (2007) Meta-analysis: antithrombotic therapy to prevent stroke in patients who have nonvalvular
atrial fibrillation. Ann Intern Med, 146, 857-67.
2.Bereznicki LR, Peterson GM, Jackson SL, Jeffrey EC. (2006) The risks of warfarin use in the elderly. Expert Opin Drug Saf, 5, 417-31.
3.Hylek EM, Evans-Molina C, Shea C, Henault LE, Regan S. (2007) Major hemorrhage and tolerability of warfarin in the first year of 
therapy among elderly patients with atrial fibrillation. Circulation, 115, 2689-96.
4.Runciman WB, Roughead EE, Semple SJ, Adams RJ. (2003) Adverse drug events and medication errors in Australia. Int J Qual 
Health Care, 15 Suppl 1, i49-59.



• Home Medicines Reviews are effective in preventing and 
resolving medication-related problems5.

• Some systematic reviews indicate limited effects of 
pharmacist-led medicines reviews on patient outcomes, 
such as reduction in hospitalisations6.

• RCTs however demonstrate that the effectiveness of 
medicines reviews depends on the type of review and 
disease characteristics7,8. 

• An Australian RCT showed that after warfarin initiation in 
a hospital; home visits (every second day) by a 
pharmacist for 8 days post hospitalisation led to a 
reduction in major and minor bleeding events9.

5. Gilbert AL, Roughead EE, Beilby J, Mott K, Barratt JD. Collaborative medication management services: improving patient care. Med J Aust 2002;177(4):189-92.
6. Holland R, Desborough J, Goodyer L, Hall S, Wright D, Loke YK. Does pharmacist-led medication review help to reduce hospital admissions and deaths in older people? A 
systematic review and meta-analysis. Br J Clin Pharmacol 2008;65(3):303-16.
7. Koshman SL, Charrois TL, Simpson SH, McAlister FA, Tsuyuki RT. Pharmacist care of patients with heart failure: a systematic review of randomized trials. Arch Intern Med
2008;168(7):687-94.
8. Holland R, Brooksby I, Lenaghan E, Ashton K, Hay L, Smith R, et al. Effectiveness of visits from community pharmacists for patients with heart failure: HeartMed randomised 
controlled trial. BMJ 2007;334(7603):1098.
9. Jackson SL, Peterson GM, Vial JH, Jupe DM. (2004) Improving the outcomes of anticoagulation: an evaluation of home follow-up of warfarin initiation. J Intern Med, 256, 137-44.

.





Method
• Design: Retrospective cohort study using administrative 

claims data. Cox-proportional hazards models were used to 
determine hazard ratios in the following time periods; 0-2 
months post HMR, >2 months – 6 months, >6 months – 1 
year and > 1 year. . 

• Setting: The ambulatory veteran and war widow population, 
Australia 

• Time period 1 Jan 2004 until 1 July 2006

• Participants: Veterans >65 years receiving at least two 
prescriptions for warfarin in the study period. 

• Exposure: HMR



Method; continued
• Exposed group: Veterans who;

• had received a home medicines review, 
• had all health services fully subsidized by DVA,
• had been dispensed at least two prescriptions for warfarin in the 6 

months prior to the HMR, 
• were aged 65 years or over at the time of the review. 

• Unexposed group: Veterans who; 
• had all health services fully subsidized by DVA, 
• had been dispensed at least two prescriptions for warfarin,
• were aged 65 years and over, but
• had not had a home medicines review. 

• Exclusions: Veterans resident in aged-care facilities
• Main outcome measure: Time to next hospitalisation for 

bleeding.



Method; continued
• Eligibility for the unexposed group was 

determined each month. 
• These veterans were randomly allocated to an 

index month to match the time of a HMR in the 
exposed group.  (20 to 1)

• Subjects were followed up until time to first 
hospitalization for bleeding post the index 
month for the unexposed group or post the 
home medicines review in the exposed group. 



Results

There were 816 persons included in the 
group exposed to a HMR and 16,320 in the 
unexposed group.







Results

• In the 2-6 months after HMR there was 
79% reduction in likelihood of 
hospitalisation for bleeding (HR, 0.21 95% 
CI, 0.05-0.87).  

• This effect was not seen in the 0-2 months 
post HMR, nor after six months post HMR.

• After 12 months, the exposed group were 
at increased risk of being hospitalised for 
bleed. 



Summary
• Home Medicines Review in the population 

dispensed warfarin was associated with a 79% 
reduction in the likelihood of hospitalisation 
due to a bleeding event in the time period two 
to six months after the home medicines 
review. 

• The effect observed was time-limited, which is 
consistent with the likely impact of educational 
interventions.

• Note: less than 5% of veterans taking warfarin
received a HMR



We see the same effect in heart 
failure patients

• Over 12000 veterans are being treated for heart 
failure. 

• 44% of patients with heart failure will be re-
hospitalised within six months of discharge11. 

• To determine the impact of general medical 
practitioner & pharmacist collaborative Home 
Medicines Review (HMR) on time to hospitalisation 
for heart failure in the population with heart failure

11. National Heart Foundation of Australia and the Cardiac Society of Australia and New Zealand. Guidelines on the 
contemporary management of the patient with chronic heart failure in Australia. Sydney: Cardiac Society of Australia and 
New Zealand, 2002.



Results

• The HMR group had a 46% reduction in the 
likelihood of hospitalisation for heart failure 
at any time (HR, 0.54 95% CI, 0.38-0.77). 





Increased time to next hospitalisation 
for HF patients who received an HMR
• The effect is clinically significant
• For some patients this delay in time to 

hospitalisation  equated to over 200 
days (~7 months). 

• 5.5% of the exposed group compared 
to 12% of the unexposed group were 
hospitalised for HF within 365 days. 

• Note: Less than 5% of veterans with 
heart failure received a HMR.
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Our materials are written and endorsed by a clinical team that includes 
general practitioners

• A practitioner reference group and a veteran reference group 
meet twice yearly to provide advice

• Materials written by a medical writer supported by clinical 
reference group

• Peer-reviewed prior to publication
• Endorsed by a national, representative editorial committee 

(including RACGP, AMA)



How do individuals learn? How do individuals learn over time?

How do communities learn or change?
How do communities learn or change over time?

Communication and persuasion theory

The materials are underpinned by behavioural theory



Our topics build on each other over time

1. Introducing the multidisciplinary 
approach M3: mind, movement 
medicines  

2. Introducing pain neuroscience

3. Providing cognitive tools to implement 
pain neuroscience and focus on 
reducing analgesic use



Our reach
Since 2016, 
We have sent 600,000 tailored, patient specific care messages to doctors
We have sent 57 0,000 educational brochures to DVA clients

Materials have reached
17 0,000 unique
DVA clients

30,100 unique
Doctors 9300 Pharmacists 9600 Physiotherapists

2300 Ex ercise 
Physiologists

87 00 Dentists3500 Psychologists

27 00 Directors of 
Care of Aged-Care













The planning stage
How common is pain and mental health problems?

2 3 %

3 0 %

5 3 %

2 5  – 5 4  years

Percentage with anx iety

Incident stopped Incident chronic

Prevalent chronic

3 0 %

2 3 %

5 7 %

2 5  – 5 4  years

Percentage with depression

Incident stopped Incident chronic

Prevalent chronic















Increasingly we are wanting to engage allied health







• As the program continues we are keen to have your 
suggestions for topics or issues to be addressed



















Quantifying the harm 
 

Risk of pneumonia 
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Risk of hip fracture 

Pratt et al.,  Drug Saf. 2011 
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O ur  current work using linked Australian 
health claims data

• U sing health data to improve practice
– Veterans’ Medicines Advice and Therapeutics 

Education Services (MATES) 



Veterans’ MATES

Funded since 2004 by the Australian Government 
Department of Veterans’ Affairs (DVA), 
• Aims to improve medicine use and health outcomes 

for  veterans





Health claims data are central to the program

• Australian Government Department of Veterans’ 
Affairs health claims data

• Data over fifteen years – pharmacy, medical and allied 
health records (no diagnosis, includes GP visits,  
radiology, pathology claims, but not results)

• Hospital records (diagnosis and procedures)

• Client data-updated weekly, health claims data up-
dated monthly 





Veterans’ MATES highlights
Improving the management of 

diabetes



The planning stage
Identifying the problem:

Started medicines in 
the last two years

( N = 5 3 8 8 )

O n medicines for  at 
least 2  years
( N = 1 6 5 0 9 )

HbA1 c test 59 69

Microalbuminuria test 33 39

HDL  test 49 52

Podiatrist visit 50 62

Dietician service 5 6

Endocrinologist visit 5 10

HMR/ RMMR 7 9

Diabetes educator 2 2

O phthalmology/  optometry visit 56 61











F actors contributing to success

• Multidisciplinary, collaborative program
– Clinicians, practitioners, veterans, health 

professional organisations, government
– Biostatisticians, Behavioural Scientists, 

Pharmacists, General Practitioners, 
Epidemiologists, Computer programmers, 
Database managers, Security Manager

• Analytics are methodologically rigorous
• Clinical information is evidence based



F actors contributing to success

• Significant stakeholder engagement
• Only target identified problems
• Interventions are grounded in behavioural 

theory; target one behaviour at a time
• Repeated interventions over-time
• Independently audited data and security 

standards



Potential opportunities for pathology

• Federal Government is increasing access to 
data
– Should be possible to get a 10%  patient linked 

sample of MBS data now
• PBS 10%  sample currently provided to U niversities and 

commercial companies
– Costs ~  $ 1250 per annum, plus $ 7 00 per data proj ect.

– There are plans to provide a 10%  MBS-PBS linked 
data set.  Commonwealth agencies already have 
access



Potential opportunities for pathology using 
routinely MBS data collected data

• Appropriateness of use
– Frequency, (over-use, under use and omission, duplication) 
– Inappropriate selection (wrong test)
– Setting (private sector) 
– Co-dependent use

• Can stratify any of these by age, gender, comorbidity (dependent 
on prox y measures in MBS data set or if linked, PBS or hospital

• Effects on practice
– Time to use, Time to subsequent outcome
– Comparative studies of ex posure

• Policy and regulatory changes
– Listing, delisting decisions





N umber of people on 
medicines for diabetes

Total claims for HbA1 c over 
time ( rolling average)
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Potential opportunities for pathology: 
Medicine Insight

• MedicineInsight is an NPS MedicineWise program 
– collects regular de-identified data from general practices 

across Australia 
– 500 participating practices, with over 3000 GPs involved 
– representing more than 4.8 million patients
– Clinical results of pathology tests are available. 

• In a study we did, 25%  of SGLT2 initiators had documented renal 
function monitoring at the time of initiation or during the 6 
months follow-up period. 

• Q uality of data still to be verified



Potential opportunities for pathology: 
My Health Record

• Pathology reports now able to be viewed on 
my health record by consumers
– 4 million people now have a My Health Record
– Federal government has announced we will be 

moving to an opt-out system and budget has been 
provided for full implementation.





















Veterans’ MATES

• First funded in 2004 by the Australian Government Department of 
Veterans’ Affairs.

• It is a data driven health promotion program providing 
up-to-date health and medicines information specifically 
tailored for members of the veteran community and their                         
healthcare team. 









The educational material is tailored to identified problems and the 
process includes significant partnership

• A practitioner reference group and a veteran reference group 
meet twice yearly to provide advice

• Materials written by a medical writer supported by clinical 
reference group

• Peer-reviewed prior to publication
• Endorsed by a national, representative editorial committee
• DVA provide a national call centre staffed by pharmacists for 

veterans and health care practitioners to provide additional 
support





Improving osteoporosis management:
The planning stage

Identifying the problem: detection

• We assessed use of bone mineral density tests among 
older men and women
– Less than 10%  of women and men 80 years or over had 

had a bone mineral density test in the previous 5 years
– Only 2%  of older men and 10%  of older women on 

medicines for osteoporosis, while up to 50%  in the 
oldest age groups may have osteoporosis



Improving osteoporosis management:
The planning stage

Identifying the problem: falls and fracture

• We assessed patients admitted to hospital for hip fracture
– 1 in 6 women and 1 in 5 men had had a prior fracture but 

were not on medicines for osteoporosis
– 1 in 15 were on corticosteroids and no medicines for 

osteoporosis
– 84%  on at least 1 medicine that increases risk of fall
– 50%  on 2 or more medicines that increase risk of falls

• 1 in three were dispensed an antidepressant
• 1 in four a benz odiaz epine
• 1 in ten an antipsychotic

Leach et al., JPPR; 2013

Kalisch et al., 2012

















The importance of partnership

• Visited every state DVA office as well as the national office
• Established a data reference group and visited DVA at least twice a year to 

learn from them about their data







The unex pected bonuses

• The database held by DVA is still unique in Australia in that it 
provides whole of healthcare information for veterans

• As part of the initial Veterans’ MATES contract and with the 
assistance of DVA, U niSA had developed the skills and 
methods to use the data for knowledge generation

• DVA supported use of the data for research in medicine safety
• Many additional partners were interested in the potential of 

using data to improve health care and health outcomes
• Databases of health care data becoming more and more 

available



Collaborating with veterans to address 
issues of concern to them

• Veterans and DVA came to us with the question is 
post-traumatic stress disorder a risk for dementia in 
Australian veterans



• A number of U S studies have suggested patients with PTSD 
had almost a doubling in risk of developing dementia 

• The previous research included veterans 65 years and over, 
some of whom may have been in the early phases of 
dementia.

What was known?

Clauston et al, Alz heimers Dement. 2016 
Wang et al., J Affect Disord. 2016 
Mez iab et al., Alz heimers Dement 2014
Q ureshi et al. JAGS 2010
Yaffe et al. Arch Gen Psychiatry 2010







What does it mean?

• For the maj ority of veterans who suffer or 
have had post-traumatic stress there is no 
evidence of elevated risk of dementia















Average sleep/good daily activity Interrupted sleep/some daily activityGood sleep/good daily activity



























Health Canada initiated risk of clostridium 
difficile infections with proton pump inhibitors

Roughead et al. Expert Opin Drug Saf. 2016







Risk of adverse cardiovascular outcomes in 
children taking medicines for attention deficit 

disorder

Risk of arrhythmia
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GP initiation of pharmacological 
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risk and processes of care in 
Australian war veterans* with 

Diabetes
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Australia
2. Department of Veterans’ Affairs, Canberra

*The term ‘Veterans’ includes veterans and war widows/widowers
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Veterans’ MATES:
• An Australia wide 5 year program, funded 

and actively supported by DVA to help 
ensure best possible health outcomes for 
veterans. 

• Providing practical medicines advice and 
therapeutic education for health 
professionals and veterans.

• Based on an analysis of the administrative 
health databases established and 
maintained by DVA.



Focus on Diabetes care
This paper reports on two analyses of the 
DVA data bases undertaken by the 
Veterans’ MATES team to examine; 
1. current pharmacological management of 

cardiovascular risk and 
2. processes of care
in Australian war veterans who are taking 
medicines indicative of diabetes



What the evidence says about diabetes 
management

• Chronic disease management models, such as the 
Diabetes Cycle of Care, improve processes of care and 
health outcomes1. 

• Proactive and well informed teams can deliver better 
health outcomes2. 

• Early, intensive, long-term interventions targeting multiple 
risk factors for cardiovascular disease in people with type 
2 diabetes, significantly reduce the risk of CVD and 
microvascular (nephropathy, neuropathy, retinopathy) 
complications1.

1. Gaede P, et al. Multifactorial intervention and cardiovascular disease in patients with type 2 diabetes. N Engl J Med 
2003; 348(5):383-393

2. Tsai AC, Morton SC, Mangione CM, Keeler EB. A meta-analysis of interventions to improve chronic illness care.    
American Journal of Managed Care 2005;11:478-488



Methods: Study 1 CV meds
• The diabetes population defined as those people 

receiving medication for diabetes during 2002-2005.  
• The proportion using an ACE inhibitor or A2RB, lipid 

lowering therapy, antiplatelet agents or warfarin was 
defined each month from the diabetes prevalent 
population, as those with a dispensing of:
– ACE or A2RB in the previous 39 days
– lipid lowering therapy in the previous 44 days
– antiplatelet agents in the previous 100 days
– Warfarin in the previous 42 days

• the time period represents the time in which 75% of people 
are dispensed a repeat prescription



Results
• Approximately, 20,900 veterans (6.3%) 

were dispensed medicines indicated for 
diabetes in Jan 2002.  

• This had risen to just over 23,000 (7.9%) 
by Nov 2005. 

• At the 1st Nov 2005, the mean age of those 
on medicines for diabetes was 77.7 ± 9.5 
years. 

• Sixty-four percent were men



Rate of cardiovascular medicine use in 
the veteran population from 2002 to 

2005 inclusive 



Methods: Study 2 Processes of care

• The cohort of veterans had received at least 
two dispensings for oral hypoglycaemics or 
at least one dispensing of insulin in the six 
months 1 July 2004 to 31 Dec 2004 and 
were still alive at the 31st Dec 2005.  
– Processes of care in the following year, 1 

Jan 2005 – 31 Dec 2005 were assessed



The following processes of care were measured for the 
12 months 1 Jan 2005 – 31 Dec 2005:
– An annual diabetes care plan, health care plan, 

medication review or case conference;
– HDL claim;
– HbA1c claim
– Microalbuminuria claim.
– Podiatry claims 
– Dietician claims
– In addition, the proportion of veterans with claims for 

a endocrinologist service was determined.
– Optometry or ophthalmology claims in the two years; 

1 Jan 2005 to 31 Dec 2006 were also assessed



Results: Management of 
cardiovascular risk in patients with 

diabetes

• Almost 65% of Australian war veterans 
dispensed medicines for diabetes have also 
had an ACE inhibitor or A2RB dispensed,

• 53% were dispensed lipid lowering therapy 
and 

• 52% antiplatelet agents respectively 



Results: Diabetes Cycle of Care
• 20% had claims for an annual diabetes care plan, 
• 50% had a claim for any type of care plan, including a 

medication review, discharge plan, case conference, GP 
management plan or health care plan. 

Elements of the Diabetes Cycle of care; 
• 63% had at least one HbA1c claim per year 
• 40% had a microalbuminuria test claim
• 24% an HDL claim 
• 87% had a claim for ophthalmology or optometry 

appointments in the two years under review
• 66% had a claim for a podiatry service  





Discussion

• Do these studies suggest under-utilisation 
of lipid-lowering and antiplatlet therapy and 
of some processes of care for Australian 
war veteran patients with diabetes? 

• Practice implications: How to design 
strategies which will best support GPs in 
their care of patients with diabetes?











































































































































































Innovations 

�� Continuity of care
�

Continuity of careContinuity of careContinuity of careContinuity of care
�� Residential Aged

Continuity of care
Residential AgedResidential AgedResidential Aged-
Continuity of care
Residential AgedResidential AgedResidential Aged-Care F acilities

�

Residential AgedResidential AgedResidential AgedResidential AgedResidential AgedResidential Aged
� Skilled consumers
�� PhD Student Scholarships
�

PhD Student ScholarshipsPhD Student ScholarshipsPhD Student ScholarshipsPhD Student ScholarshipsPhD Student Scholarships
� Information Technology



Overall extent of the problem
�� Extrapolation from the drugExtrapolation from the drug-Extrapolation from the drug-related � Extrapolation from the drugExtrapolation from the drugExtrapolation from the drugExtrapolation from the drugExtrapolation from the drugExtrapolation from the drug

hospital admission studies 
�

hospital admission studies hospital admission studies hospital admission studies hospital admission studies 
over 140,000 hospital admissions annually

�� To put into perspective (1999To put into perspective (1999-To put into perspective (1999-2000):
�

To put into perspective (1999To put into perspective (1999To put into perspective (1999To put into perspective (1999
�� Influenz a and Pneumonia� Influenz a and PneumoniaInfluenz a and Pneumonia

62,586
�

62,58662,586
� Asthma 60,759
�� Heart F ailure

60,759
41,708

AIHW Australian Hospital Statistics 1999AIHW Australian Hospital Statistics 1999-AIHW Australian Hospital Statistics 1999-00



ADEs in the Community

�� Poorly studied; No overall incidence � Poorly studied; No overall incidence Poorly studied; No overall incidence Poorly studied; No overall incidence 
figures

�

figuresfigures
� F our data sources

�� Medication Management trials
�

Medication Management trialsMedication Management trialsMedication Management trialsMedication Management trialsMedication Management trials
� Incident monitoring in general practice
�

Incident monitoring in general practiceIncident monitoring in general practiceIncident monitoring in general practiceIncident monitoring in general practice
� BEACH survey
�

BEACH surveyBEACH surveyBEACH surveyBEACH survey
� Pharmaceutical Defence Records



ADEs in the Community

�� Sample of 1000 persons considered at risk � Sample of 1000 persons considered at risk Sample of 1000 persons considered at risk Sample of 1000 persons considered at risk Sample of 1000 persons considered at risk Sample of 1000 persons considered at risk 
of medication misadventure

�� On average, 2.8 problems per person 
�

On average, 2.8 problems per person On average, 2.8 problems per person On average, 2.8 problems per person On average, 2.8 problems per person On average, 2.8 problems per person 
� Use of wrong or inappropriate medicine:  27%
�

Use of wrong or inappropriate medicine:  27%Use of wrong or inappropriate medicine:  27%Use of wrong or inappropriate medicine:  27%Use of wrong or inappropriate medicine:  27%Use of wrong or inappropriate medicine:  27%Use of wrong or inappropriate medicine:  27%
� Need for additional medication: 25%
�� Use of too little medicine:  21%
�� Adverse Drug Reaction:  19%
�

Adverse Drug Reaction:  19%Adverse Drug Reaction:  19%Adverse Drug Reaction:  19%Adverse Drug Reaction:  19%Adverse Drug Reaction:  19%
� Need for more information:

Adverse Drug Reaction:  19%Adverse Drug Reaction:  19%
18%



ADEs in the Community
�

ADEs in the CommunityADEs in the CommunityADEs in the CommunityADEs in the Community
� Incident monitoring figures from general � Incident monitoring figures from general Incident monitoring figures from general Incident monitoring figures from general 

practice
�

practicepractice
� Analysis of 2582 reports revealed adverse � Analysis of 2582 reports revealed adverse Analysis of 2582 reports revealed adverse Analysis of 2582 reports revealed adverse Analysis of 2582 reports revealed adverse Analysis of 2582 reports revealed adverse Analysis of 2582 reports revealed adverse Analysis of 2582 reports revealed adverse 

medication events accounted for 51% of medication events accounted for 51% of medication events accounted for 51% of medication events accounted for 51% of 
incidents reported.
�

incidents reported.incidents reported.incidents reported.
� Inappropriate drug:   30 of every 100 � Inappropriate drug:   30 of every 100 Inappropriate drug:   30 of every 100 Inappropriate drug:   30 of every 100 

incidents 
�� Prescribing error: Prescribing error: 22 of every 100 incidents
�

Prescribing error: Prescribing error: Prescribing error: Prescribing error: Prescribing error: 22 of every 100 incidents22 of every 100 incidents22 of every 100 incidents22 of every 100 incidents
� Administration error: 18 of every 100 � Administration error: 18 of every 100 Administration error: 18 of every 100 Administration error: 18 of every 100 

incidents



In the community setting
J u s t f or A DR s  ( as  a s u b - s et of  med i cati on- rel ated  

p rob l ems )
• M ai n d ru g  g rou p s  i nv ol v ed

– C ard i ac med i cati ons  ( 3 9 %  of  A DR s )
– C NS  med i cati ons  ( 2 7 % )
– M u s cu l os k el etal  ( 1 2 % )

• A t th e l ev el  of  d ru g  cl as s
– A C E  i nh i b i tors  accou nted  f or 1 4 %  of  al l  A DR s
– anti d ep res s ants  1 1 %
– NS A I Ds  1 0 %



Strategies for reducing Strategies for reducing Strategies for reducing Strategies for reducing Strategies for reducing 
adverse drug events

�� Discharge liaison services &  Case � Discharge liaison services &  Case Discharge liaison services &  Case Discharge liaison services &  Case 
conferencing
�

conferencingconferencing
�� both shown to improve medication use in � both shown to improve medication use in both shown to improve medication use in both shown to improve medication use in 

controlled trials
�� Medication Management Services

�

Medication Management ServicesMedication Management ServicesMedication Management ServicesMedication Management Services
�� uncontrolled trials show a reduction in � uncontrolled trials show a reduction in uncontrolled trials show a reduction in uncontrolled trials show a reduction in uncontrolled trials show a reduction in uncontrolled trials show a reduction in 

medication related problems



Help from the APAC committee?
�

Help from the APAC committee?Help from the APAC committee?Help from the APAC committee?Help from the APAC committee?Help from the APAC committee?
� Link Veterans’ MATES into Q UM �� Link Veterans’ MATES into Q UM Link Veterans’ MATES into Q UM Link Veterans’ MATES into Q UM Link Veterans’ MATES into Q UM Link Veterans’ MATES into Q UM Link Veterans’ MATES into Q UM Link Veterans’ MATES into Q UM Link Veterans’ MATES into Q UM Link Veterans’ MATES into Q UM Link Veterans’ MATES into Q UM Link Veterans’ MATES into Q UM Link Veterans’ MATES into Q UM 

networks
��� Opportunity to consider veterans NMP � Opportunity to consider veterans NMP Opportunity to consider veterans NMP Opportunity to consider veterans NMP Opportunity to consider veterans NMP 

issues as a priority
�

issues as a priorityissues as a priorityissues as a priority
�� Champions for MATES

�� Consider MATES program information � Consider MATES program information Consider MATES program information Consider MATES program information Consider MATES program information Consider MATES program information Consider MATES program information 
for presentations at conferences, for presentations at conferences, for presentations at conferences, for presentations at conferences, for presentations at conferences, for presentations at conferences, for presentations at conferences, for presentations at conferences, for presentations at conferences, for presentations at conferences, for presentations at conferences, for presentations at conferences, for presentations at conferences, for presentations at conferences, for presentations at conferences, for presentations at conferences, 
workshops or for publications

�� Consider possible evaluation or project �� Consider possible evaluation or project Consider possible evaluation or project Consider possible evaluation or project Consider possible evaluation or project Consider possible evaluation or project Consider possible evaluation or project 
work



Q uestions



Veterans’ Medicines Advice and 
Therapeutic Education Services 

Project

Medicines Information: What veterans say 
they need and what is provided by doctors 

and pharmacist



The Survey

• Postal survey conducted and analysed by 
Harrison Research

• Sample was 10,000 veterans who had 
received 2 or more Veterans’ MATES 
mailings, at least one in the last year 

• Average age 82 years, 62% male
• 4,126 responses (41%)



Questions on medicines 
information

• information needed

• information provision by doctor, pharmacist

• amount of information provided in relation 
to needs



When you are prescribed a medicine by a doctor for the first time, that is, a medicine 
you have not used before, what information do you like to know about that 
medicine?

1.    Name of the medicine
2.    What the medicine is for
3.    When and how to use the medicine
4.    What should happen after I have been taking the medicines e.g. reduction of blood  

pressure, less pain, out of breath less often
5.    What side effects could occur
6.    Action to take if side effects occur
7.    How long to keep taking the medicine
8.    What to do if I forget or miss a dose of the medicines
9.    Interactions with other medicines
10.  How to store the medicine
11.  Other information (please specify) …………………………………………………………
12.  Not sure
13.  Nothing in particular



Thinking of the last new medicine you were prescribed, what information, if any, did 
the DOCTOR (general practitioner or specialist) tell you when it was prescribed?
YOU MAY CIRCLE MORE THAN ONE NUMBER

1.    Name of the medicine
2.    What the medicine is for
3.    When and how to use the medicine
4. What should happen after I have been taking the medicines e.g. reduction of blood 

pressure, less pain, out of breath less often
5.    What side effects could occur
6.    Action to take if side effects occur
7.    How long to keep taking the medicine
8. What to do if I forget or miss a dose of the medicines
9. Ways to assist managing the condition other than with medicines
10.   Interactions with other medicines
11.  How to store the medicine
12.  Other (please specify) …………………………………………………………
13. Nothing that I recall



Thinking of the last new prescription medicine you received, would you have liked more or less 
information than you received about the following topics: 
PLEASE CIRCLE ONE RESPONSE ON EACH ROW 

 
 A lot 

less 
A little 

less 
A little 
more 

A lot 
more 

Neither 
more 

nor less 

Don’t 
know 

1. What the medicine is for 1 2 3 4 5 6 

2. When and how to use the medicine 1 2 3 4 5 6 

3. What should happen after I have been taking the medicine e.g. reduction of 
blood pressure, less pain, out of breath less often 

1 2 3 4 5 6 

4. What side effects could occur 1 2 3 4 5 6 

5. Actions to take if side effects occur 1 2 3 4 5 6 

6. How long to keep taking the medicine 1 2 3 4 5 6 

7. What to do if I forget or miss a dose of the medicine 1 2 3 4 5 6 

8. Ways to assist managing the condition other than with medicines 1 2 3 4 5 6 

9. Interactions with other medicines 1 2 3 4 5 6 

10. How to store the medicine 1 2 3 4 5 6 


Thinking of the last new prescription medicine you received, would you have liked more or less information than you received about the following topics:

Please circle one response on each row


		

		A lot less

		A little less

		A little more

		A lot more

		Neither more nor less

		Don’t know



		1.
What the medicine is for

		1

		2

		3

		4

		5

		6



		2. When and how to use the medicine

		1

		2

		3

		4

		5

		6



		3. What should happen after I have been taking the medicine e.g. reduction of blood pressure, less pain, out of breath less often

		1

		2

		3

		4

		5

		6



		4. What side effects could occur

		1

		2

		3

		4

		5

		6



		5. Actions to take if side effects occur

		1

		2

		3

		4

		5

		6



		6. How long to keep taking the medicine

		1

		2

		3

		4

		5

		6



		7. What to do if I forget or miss a dose of the medicine

		1

		2

		3

		4

		5

		6



		8. Ways to assist managing the condition other than with medicines

		1

		2

		3

		4

		5

		6



		9. Interactions with other medicines

		1

		2

		3

		4

		5

		6



		10. How to store the medicine

		1

		2

		3

		4

		5

		6



		11. Other (please specify)

		1

		2

		3

		4

		5

		6







MEDICINAL INFORMATION - INFO PREFERRED VS. INFO PROVIDED 
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INFORMATION PROVISION - RELATIVE TO IDEAL 
Base: Total sample
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Summary of the findings
• information provided by doctors fairly consistent with those 

needed by veterans

• pharmacists provided similar information as doctors but 
significantly less often

• veterans wanted, but often did not receive, information on
– side effects
– what to do about side effects
– drug interactions

• veterans wanted more information  than they were getting 
on all topics

• health professionals more inclined to provide information that 
does not require ‘decision making’ by veterans



Veterans’ MATES: addressing 
the information gaps

• Therapeutic Brief
What to discuss with your patient

• Veteran Brochure 
Ask your doctor about possible
side effects and what to do if they can occur 

Know what to do if you miss a dose

Tell your doctor immediately if you notice any of the 
following



www.veteransmates.net.au



Bridging the evidence practice gap to 
improve medicine use and health 

outcomes for veterans

Libby Roughead



W hat is Veterans’ MATES?

Funded since 2004 by the Australian Government Department of Veterans’ 
Affairs (DVA), 
• Veterans’ MATES provides up-to-date health and medicines information 

specifically tailored for members of the veteran community and their 
healthcare team. 

Collaborative partnership between 
• U niversity of South Australia, 
• Discipline of General Practice U niversity of Adelaide, 
• Discipline of Public Health U niversity of Adelaide, 
• NPS Medicine Wise, 
• Drug and Therapeutics Information Service, 
• Australian Medicines Handbook, 
• Repatriation Hospital Daw Park. 



The Veterans’ MATES approach

Every three months a chosen health 
topic is distributed:

• A letter, patient-based feedback 
and educational material are 
sent to the veteran’s main GP.

• A letter and educational material 
are sent to pharmacists and 
other relevant health 
professionals. 

• A letter and educational material 
is sent to members of the 
veteran community for whom 
the health topic is relevant.



Evidence is tailored to the practice change gap and 
process includes significant stakeholder engagement

• Program is underpinned by behavioural theory
• Practitioner reference group and Veteran reference 

group meet twice yearly to provide advice
• Materials written by a medical writer supported by 

clinical reference group
• Peer-reviewed prior to publication
• Endorsed by a national, representative editorial 

committee
• National call centre available for follow-up with health 

practitioners and veterans



Health claims data are central to the program

• Australian Government Department of Veterans’ 
Affairs health claims data

• Data over ten years – pharmacy, medical and allied 
health records (no diagnosis, includes GP visits,  
radiology, pathology etc)

• Hospital records (diagnosis and procedures)

• Client data-updated weekly, health claims data up-
dated monthly 



Using the health claims data 

Medication-related problem analysis to 
identify the evidence practice gap

Patient specific feedback &  evidence based information 
developed

Topic implementation

Evaluation

Module topic selected

Planning stage

Development &
Implementation stages 

Evaluation stage



• To date 40 topics delivered:

Disease specific

Medicine specific

Service delivery

Diabetes
Insomnia
Neuropathic Pain

Statins
Antipsychotics
Warfarin &  NOACS
PPIs

BMD testing
Care planning
Medicine reviews

The Veterans’ MATES approach



The planning stage
Identifying the problem: 

falls and fracture
• We assessed patients admitted to hospital for hip fracture

– 15%  of women and 18%  of men had had prior fracture and 
were not on medicines for osteoporosis

– 84%  on at least one medicine that increases risk of fall
– 50%  on two or more

• 1 in three were dispensed an antidepressant
• 1 in four a benz odiaz epine
• 1 in ten an antipsychotic
• 1 in 15 on corticosteroids and no medicines for osteoporosis

Leach et al., JPPR; 2013
Kalisch et al., 2012



The planning stage
Q uantifying the problem of multiple sedative 

medicine use and risk of hospitalisation for fall
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Implementing the interventions
Reducing the risk of falls &  hip 

fractures

• Our medication-related problem analyses had highlighted a 
number of issues
– Potential under-treatment of osteoporosis
– Potential overuse of sedative medicines and antipsychotics

• Our fracture and falls prevention topics were implemented to 
assist appropriate medicine use and reduce risk of falls or 
fracture



Evaluating the results
Reducing the risk of falls &  hip 

fractures
So what happened?  
9 2.5 fold increase in bone mineral 

density tests to detect osteoporosis 
in women; 2.4 fold increase in men

9 40%  relative increase in 
osteoporosis medicine use in men

9 Similar rates in targeted women 
compared with older women
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Veterans’ MATES highlights
Reducing the use of multiple 

sedative medicine use
So what happened?  

No change at time of intervention

9 3%  monthly decrease compared 
with trend prior to intervention
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Evaluating the results
Reducing the use of antipsychotics

So what happened?  

9 14.5%  decrease at time of 
intervention

9 Further 3%  monthly decrease 
compared with trend prior to 
intervention
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Evaluating the results 
Q uantifying the harm avoided

Risk of pneumonia
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Evaluating the results 
Q uantifying the harm avoided

The risk-benefit ratio for antipsychotics suggests that there will be 
• 1 ex cess hospitaliz ation for hip fracture for every 4 to 12 patients helped 

with behavioural symptoms of dementia , and 
• 1 ex cess hospitaliz ation for pneumonia for every 2 to 5 patients helped.

– These numbers enable cost-consequence to be calculated.  
– Intervention resulted in significant cost-savings due to hospitalisations 

avoided

Pratt et al.,  Drug Saf. 2011



F eedback about Veterans’ MATES

Veterans’ feedback about 
the educational materials

Doctors’ feedback about the 
educational materials

O n average,  8 5 %  of L MO s,  9 7 %  of pharmacists and 8 1 %  of veterans report the 
material to be helpful



F actors contributing to success

• Multidisciplinary, collaborative program
– Clinicians, practitioners, veterans, health 

professional organisations, government
– Biostatisticians, Behavioural Scientists, 

Pharmacists, General Practitioners, 
Epidemiologists, Computer programmers, 
Database managers, Security Manager

• Analytics are methodologically rigorous
• Clinical information is evidence based



F actors contributing to success

• Significant stakeholder engagement
• Only target identified problems
• Interventions are grounded in behavioural 

theory; target one behaviour at a time
• Repeated interventions over-time
• Independently audited data and security 

standards



www. veteransmates. net. au 



Veterans’ MATES

Libby 
U niversity of South Australia

on behalf of the Veterans’ MATES team

s 47F



Veterans’ MATES
• It is a Australian Government Department of Veterans’ 

Affairs data driven, tailored and targeted health 
promotion program providing up-to-date health and 
medicines information specifically tailored for 
members of the veteran community and their 
healthcare team, with the specific goal of improving 
health outcomes for the veteran community

• Began in 2004
• Collaboration between U niSA, 

– Discipline of General Practice, Adelaide U niversity
– Discipline of Public Health, Adelaide U niversity
– Drug and Therapeutics Information Service
– NPS MedicineWise
– Australian Medicines Handbook
– Health Link



The approach
Every three months a chosen health 
topic is distributed:

• Patient-based feedback and 
educational material are sent to 
the veteran’s main GP.

• Educational material are sent to 
pharmacists and other relevant 
health professionals. 

• A week after the materials are 
sent to health professionals, 
educational material are sent to 
members of the veteran 
community for whom the health 
topic is relevant.



Our Topics

28 topics
since 2016 Mental health

Elderly

Respiratory

Skin

Musculoskeletal

Cardiovascular 

Gastrointestinal

Cardiovascular
• H eart failure

Respiratory
• C OP D
• P ulmonary R ehab
• C OV I D  &  health 

care
• C OV I D  treatments

Musculoskeletal
• Osteoporosis
• C hronic pain
• R ecovering  from pain
• F alls 
• S taying  active
• P ersistent pain

Mental Health
• D ementia
• D epression
• Mental W ellbeing  &  C OV I D
• C og nitive impairment
• I nsomnia
• Mental W ell B eing

Gastrointestinal
• GOR D

Dermatology
• W ound C are

Sensory Organs
• Tinnitus
• D ry Mouth

Renal
• Medicines &  your k idneys
• D iuretics

Endocrine
• D iabetes tests
• D iabetes medicines

Medicines Services
• Medicine C omplex ity
• C umulative risk



Our topics build on each other over 
time

1. Introducing the multidisciplinary 
approach M3: mind, movement 
medicines  

2. Introducing pain neuroscience

3. Providing cognitive tools to implement 
pain neuroscience and focus on 
reducing analgesic use



Our reach
Since 2016, 
We have sent 7 80,000 tailored, patient specific care messages to doctors
We have sent 7 80,000 educational brochures to DVA clients

Materials have reached
202,000 unique
DVA clients

34,000 unique
Doctors 9300 Pharmacists 9600 Physiotherapists

2300 Ex ercise 
Physiologists

87 00 Dentists3500 Psychologists

27 00 Directors of 
Care of Aged-Care



Our satisfaction

0 %

1 0 %

2 0 %

3 0 %

4 0 %

5 0 %

6 0 %

7 0 %

8 0 %

9 0 %

1 0 0 %

DVA Client Doctor Pharmacist Director of
Care - Aged

Care

Psychologist Physio/ Ex er
physiol

Dentist O T/ Social
W orker

Practice
N urses

Very useful Moderately useful

33%  of veterans targeted have responded at least once. 
14%  of doctors targeted have responded at least one
85%  of doctors tell us that on average, at least one of the identified patients requires review



• The Australian Federation of Totally &  Permanently Incapacitated Ex  
Servicemen &  Women (TPI)

• Australian Veterans'  and Defence Services Council
• Returned &  Services League – National &  State
• Vietnam Veterans’ Federation of Australia
• Vietnam Veterans’ Association of Australia
• Australian Peacekeepers &  Peacemakers Association
• War Widows’ Guild of Australia
• The Partners of Veterans Association Inc
• The Defence Force Welfare Association
• Airforce Association Ltd

The importance 
of partnership



Our model

Veteran reference group Practitioner reference group

We use the Australian Government Department of Veterans’ Affairs routinely 
collected health claims data



The planning stage
Prior to topic development we identify the problem: 

how many veterans are chronic opioid users?

1 July 
2014

30 June 
2015

67 61 chronic 
users at 

study entry

24,394 initiated and had at 
least 90 days of follow up
• 6.3%  became chronic 

users



The planning stage
Identifying the problem: opioid use and comorbidity 

development

2 3 %

3 0 %

5 3 %

2 5  – 5 4  years

Percentage with anx iety

Incident stopped Incident chronic

Prevalent chronic

3 0 %

2 3 %

5 7 %

2 5  – 5 4  years

Percentage with depression

Incident stopped Incident chronic

Prevalent chronic



Providing individually tailored recommendations 
and supportive evidence based educational 
material for health professionals

Doctor Name

Veteran name



Providing 
supportive 
evidence 
based 
educational 
material for 
veterans



Following implementation we measure impact using 
segmented regression and trends over time
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The evaluation stage
W e measure changes in health outcomes: 

Opioids and SSRIs more than double the risk of hip 
fracture



Our impacts



U se of risperidone for behavioural 
symptoms of dementia has declined

• Primary intervention:
– 2007  – BPSD
– 2016 –BPSD

• Supporting interventions:  
– 2009 - dementia
– 2018 –dry mouth; falls
– 2019 –cognitive impairment
– 2015 TGA change to listing

• Overuse of these medicines 
associated with death, stroke, 
pneumonia and hip fracture
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Declining use of medicines for insomnia

• Primary intervention:  
– 2019 
– 2012 
– 2009

• Over-use associated 
with falls, fractures, car 
accidents
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U se of opioids for chronic pain has 
declined

• Primary intervention: 
– 2022 
– 2017
– 2014 

• Supportive interventions
– 2013 – Neuropathic pain
– 2020 – Gabapentinoids
– 2019 TGA pack siz e change
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Our impact: Improving care



Improving management of diabetes

• Primary intervention
2007
2013
2015
2019
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More people are seeing psychologists and 
physiotherapists 
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Preventing falls and fractures: osteoporosis

• Primary intervention:  
2008, 2011, 2018 –
osteoporosis
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Innovations: e-delivery for doctors
• Secure e-delivery to the 

clinical desktop for doctors 
~ 65%  of GPs

• ~ 150,000 messages 
delivered by this means

PO STAL DIGITAL
AVERAGE DDD 
CHAN GE -0.030 -0.023 p =  0.61

%  O F  IN ITIATIO N  O F  
PSY CHO L O GIST VISITS 2.0% 3.8% p =  0.02*

HAZ ARD RATIO  F O R 
GP VISIT W ITHIN  9 0  
DAY S ( CI)

0.92 
(0.85 – 0.99)

p= 0.04*



Enabled capacity for rapid responses: 
COVIDApril 2020

July 2020

June 2022



Digital tools



Innovations: feedback for DVA clients
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Innovations: e-delivery for DVA clients

• Implemented Dec 2021
• Recruited via mailed 

target group
– 280 DVA clients have 

registered from first 
mailing



Innovations: social prescriptions and 
animations





Collaborating with veterans to address 
issues of concern to them

• Veterans and DVA came to us with the question is 
post-traumatic stress disorder a risk for dementia in 
Australian veterans



• A number of U S studies have suggested patients with PTSD 
had almost a doubling in risk of developing dementia 

• The previous research included veterans 65 years and over, 
some of whom may have been in the early phases of 
dementia.

What was known?

Clauston et al, Alz heimers Dement. 2016 
Wang et al., J Affect Disord. 2016 
Mez iab et al., Alz heimers Dement 2014
Q ureshi et al. JAGS 2010
Yaffe et al. Arch Gen Psychiatry 2010



What did we do?

2 0 0 1 - 0 2
Veterans with 
and without 
PTSD but no 
dementia

2 0 1 4

F ollow- up 2 0 0 3  
onwards

Dementia?



What did we find?

0
1
2
3
4
5
6

PTSD PTSD and on
antipsychotics

U SA study
PTSD

U SA  study
PTSD and on

antipsychotics



What does it mean?

• For the maj ority of veterans who suffer or 
have had post-traumatic stress there is no 
evidence of elevated risk of dementia



Our reach beyond Veterans’ MATES

OECD Report released for World Patient Safety Day 2022



The appropriate use of inhaler 
devices in veterans –

perceptions and practice

Natalie   Tammy  Elizabeth  Andrew 

Sansom Institute, School of Pharmacy and Medical Sciences,
University of South Australia, Australia 

s 47F s 47F s 47F s 47F



What is Veterans’ MATES?
• Provides patient specific feedback & 

educational material to GPs to improve
medicine use for veterans

• Supported by educational brochures to
veterans encouraging them to talk to their 
doctor & pharmacist

• Educational material to pharmacists
• Sent every three months to approximately

– 10,000 general practitioners
– 8,500 pharmacies & accredited pharmacists
– 35,000 veterans



• To date 24 modules delivered
– Disease specific: Heart failure, Diabetes, COPD
– Drug Specific: Antidepressants, Contraindicated 

medicines, NSAIDS, Glaucoma medicines
– Service delivery: Medicines Review, Care Planning

• Participation
– 229,000 veterans
– 25,000 doctors
– 8,500 pharmacies & accredited pharmacists

• > 50% of doctors have received 6 mailings or more



Use of inhaler devices
• Correct inhaler technique maximises benefit of 

medicine, improves quality of life & decreases 
exacerbations 

• Device use is difficult & requires repeated 
assessment & demonstration

• Important to minimise no. of types of devices used 
because different techniques required for activation 
of each device lead to confusion & error

• Inhaler technique education particularly important 
for elderly population who may have poor eyesight, 
poor hand strength & coordination difficulties 



One quarter of veterans 
are dispensed three or 
more different respiratory 
medicines. Of these, 50% 
use three or more types 
of devices.



Aim
To investigate veteran, GP and 
pharmacist perceptions and 
practice using respiratory 
devices 



Methods
• One page reply-paid response form to GPs, 

pharmacists and veterans seeking feedback on 
Veterans’ MATES materials

• In March/April 2006 and March/April 2008 Veterans’ 
MATES program

• Descriptive analyses were undertaken for all 
questions



Results

• 2006 Survey responses
– 1078 (10%) GPs
– 320 (6%) pharmacists
– 10,904 (38%) veterans

• 2008 Survey responses
– 530 (6%) GPs
– 717 (9%) pharmacists
– 3,663 (20%) veterans



Are devices used well?
GP Pharmacist Veteran

Veterans’ do not use 
respiratory devices well

46% 54% 11%
(4% 2006)

Veterans’ require several 
lessons to learn

87% 83%

Missed a dose because 
inhaler too hard to use

(10% 2006)



Is technique regularly checked?
GP Pharmacist Veteran

Technique reviewed at 
least every 3 months

29% 17%
(17% 2006)

20%

Technique reviewed 
annually

28% 22%

Technique only reviewed 
on initiation

54%
(47% 2006)

Technique never reviewed 23%



Confidence in teaching inhaler 
technique

GP Pharmacist
Confident in instructing 
veterans

96% (93% 2006)



Will veterans
seek help?

Yes
Discuss with doctor at next visit 56%

(66% 2006)
Discuss with pharmacist at next visit 29%

(26% 2006)



Greatest barrier to changing 
respiratory medicine and/or devices

GP Pharmacist
Patient reluctance to change 54% 59%
Fear of acute exacerbation 13%
No time for review 4% 22%



Implications

• Health professionals need to be more 
proactive in checking technique

• Veterans unlikely to ask for help & may be 
unaware that technique declines over time

• GPs can assist by minimising the number of 
medicines & devices veterans use

• Education to veterans i.e. Veterans’ MATES 
program, Home Medicines Review



Use of Home Medicine Review
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www.veteransmates.net.au



Professor L ibby 
Q uality U se of Medicines and P harmacy R esearch C entre, U niversity of S outh Australia, S A

s 47F



What is Veterans’ MATES? 

• A data driven health promotion program 
providing up-to-date health and medicines 
information specifically tailored for members 
of the veteran community and their 
healthcare team. 

• Funded by the Australian Government 
Department of Veterans’ Affairs since 2004

• Provided by U niversity of South Australia in 
partnership with
– U niversity of Adelaide 
– Australian Medicines Handbook
– Drug &  Therapeutics Information Service 
– NPS MedicinesWise
– HealthLink



The approach

Every three months a chosen health 
topic is distributed:

• A letter, patient-based feedback 
and educational material are 
sent to the veteran’s main GP.

• A letter and educational 
material are sent to pharmacists 
and other relevant health 
professionals. 

• A letter and educational 
material are sent to members of 
the veteran community for 
whom the health topic is 
relevant.



We use the Australian Government 
Department of Veterans’ Affairs routinely 
collected health claims data

1 2 0



Our model

Veteran reference group Practitioner reference group



Translating the 
evidence into 
practice: 
Chronic Pain



The planning stage
Identifying the problem: how many veterans are chronic 

opioid users?

1 July 
2014

30 June 
2015

67 61 chronic 
users at 

study entry

24,394 initiated and had at 
least 90 days of follow up
• 6.3%  became chronic 

users



The planning stage
Identifying the problem: opioid use and comorbidity 

development

2 3 %

3 0 %

5 3 %

2 5  – 5 4  years

Percentage with anx iety

Incident stopped Incident chronic

Prevalent chronic

3 0 %

2 3 %

5 7 %

2 5  – 5 4  years

Percentage with depression

Incident stopped Incident chronic

Prevalent chronic



The planning stage
Identifying the problem: who is at risk of becoming a 

chronic user

No anx iety Anx iety

















Insomnia management







Veterans’ MATES &   COVID

• During 2020 we focused on 
keeping people well during COVID-
19







Veterans found the information useful

28

23

7

2

40

VERY U SEFU L

MODERATELY U SEFU L

SLIGHTLY U SEFU L

NOT AT ALL U SEFU L

I DID NOT RECEIVE…

%

We recently provided some fact sheets to help support 
veterans through the COVID-19 pandemic. If you received 

these fact sheets, please indicate how useful you found 
them



COVID – staying active

40

60

YES

NO

%

Veterans:  Has your confidence in being physically 
and socially active decreased since the COVID-19 

pandemic began?





• Thank  you for your recent V eterans’  MATE S  document. I t made me 
feel that someone actually care about my health and supplied tips to 
assist myself and wife, in control and handling  the C OV I D -1 9  virus.

• W e found the information most useful – it made me or us feel that to 
the D V A department we are not j ust AB C ….etc, not j ust another 
number.  The personal touch even from such a larg e department 
mak es us feel j ust that little more special, and respected as seniors in 
the community.

• N ote:  we have been q uite concerned re the C OV I D -1 9  virus – as we 
are in the 7 0 +  ag e g roup and have had to rely on family etc for 
assistance.  Also on the …. I  had surg ery, … this also put more 
pressure on us to ensure we stayed healthy







Conclusion

• Since inception the program has provided more than 1.5 
million educational mailings to targeted veterans

• More than 100,000 veterans have received recommended 
health services

• More than 25,000 patient years of improved medicine use has 
resulted

• Hospital admissions and premature deaths have been reduced
• Over 140,000 veterans have responded to our evaluations 

with, on average, 7 9%  telling us the materials are very or 
moderately useful







































































Veterans’ MATES

• Funded by the Australian Government Department of 
Veterans’ Affairs (DVA) since 2004

• Aims to improve medicine use and health outcomes for  
veterans

• A new funding agreement in place from 2016
• Utilises the DVA health claims data to plan, implement 

and evaluate interventions
• All interventions grounded in behavioural theories and 

supported by significant stakeholder engagement





The Veterans’ MATES approach
Every three months a chosen 
health topic is distributed:

• A letter, patient-based 
feedback and educational 
material are sent to the 
veteran’s main GP.

• A letter and educational 
material are sent to 
pharmacists and other 
relevant health professionals. 

• A letter and educational 
material are sent to members 
of the veteran community for 
whom the health topic is 
relevant.









Factors contributing to success

• Multidisciplinary, collaborative program
– Clinicians, practitioners, veterans, health 

professional organisations, government
– Biostatisticians, Behavioural Scientists, 

Pharmacists, General Practitioners, 
Epidemiologists, Computer programmers, 
Database managers, Security Manager

• Analytics are methodologically rigorous
• Clinical information is evidence based



Factors contributing to success

• Significant stakeholder engagement
• Data driven and evidence based interventions
• Interventions are grounded in behavioural theory; 

only target identified problems, target one 
behaviour at a time

• Repeated interventions over-time
• Independently audited data and security standards



The S.A.F.E approach to 
warfarin therapy

Lisa  Andrew  Libby s 47F s 47Fs 47F



The S.A.F.E. approach to warfarin therapy

• election of patients for warfarin therapy by 
assessing individual risk/benefit

• wareness of factors influencing warfarin effect

• requent monitoring of international normalised 
ratio (INR)

• ducation for patients

S

A

F

E





Warfarin use in Australia 2009
• Estimate: 145,000 Australians used warfarin
• 2,610,786 warfarin prescriptions dispensed

– 2,356,787 PBS
– 253,999 RPBS
– Total PBS/RPBS cost $23,004,043

• 4,515,743 INR tests
– 816 tests per 100,000 population
– Total Medicare cost $59,534,562



Warfarin indications
• Prevention of venous thromboembolism
• Prevention of thromboembolism in those 

with prosthetic heart valves
• Prevention of stroke in patients with 

previous MI and increased embolic risk
• Patients with atrial fibrillation at high risk of:

– stroke (primary or secondary prevention)
– thromboembolism



Mechanism of action
• Inhibits synthesis of vitamin K-dependent 

clotting factors (II, VII, IX, X) and the 
antithrombotic factors protein C and 
protein S.







Risk of stroke
Risk factor Estimated stroke risk per year

Valvular atrial fibrillation 15% - 20%

Non-valvular AF 2% - 18%

Transient ischaemic 
attack

5% - 7%

Previous stroke 4% - 5%

Hypertension 2% - 3%

Smoking, diabetes, 
cardiovascular disease

1% - 2%



Assessing stroke risk in AF
• Increased stroke risk amongst patients with 

AF and
– Prior stroke or TIA
– Hypertension
– Advanced age
– Diabetes 

• Other risk factors: (INTERSTROKE study)
– Current smoker, abdominal obesity, unhealthy 

cardiovascular diet, high alcohol intake, stress, 
depression, low physical activity



Assessing stroke risk in AF
• Numerous risk stratification schemes

– Based on risk factors for stroke
• Generally classify patients as low, moderate 

or high risk 
– Low risk: treat with aspirin
– Moderate risk: aspirin or warfarin
– High risk: treat with warfarin

• Benefits of warfarin use outweigh bleeding risk



Stroke risk reduction with warfarin use
• Relative risk reduction 62%
• Absolute risk reduction

– Primary prevention: 2.7%
– Secondary prevention: 8.4%

• …but 0.3% absolute risk increase bleeding
• Another way of putting it:

– If you treat 1000 AF patients with 
warfarin rather than aspirin for one year 
= 23 strokes prevented, 9 major bleeds



Assessing bleeding risk on warfarin
• Predictors of major bleeding

– High INR levels
• INR ≥4 compared to lower INR: 19.34 times 

more likely to have a bleed
– Increasing age

• Patients aged ≥80 years compared to <80 
years: 2.75 times more likely to have a bleed

– Recent initiation
• Less than 90 days since initiation compared to 

later: 3.31 times more likely to have a bleed



Assessing bleeding risk on warfarin
– Poorly controlled hypertension

– Other serious co-morbidities

– Polypharmacy

– Co-prescription of NSAIDs or aspirin

– Social factors – dementia, falls



Assessing bleeding risk: 
The Outpatient Bleeding Risk index

Bleeding risk factors Points
Age ≥ 65 years 1
History of stroke 1
History of GI bleed 1
Recent myocardial infarction 1 point max imum if 

any of these risk factors 
present

Haematocrit <  30%
Serum creatinine >  133µ mol/ L
Diabetes

Low bleeding risk: 0 points
Intermediate risk: 1 – 2 points
High bleeding risk: 3 – 4 points



Contraindications to warfarin use
• Any condition/circumstance where risk of 

bleeding > benefits of anticoagulation
– Haemorrhagic tendencies/blood dyscrasias

• Severe, uncontrolled hypertension
• Severe liver disease

– Chronic alcohol abuse
• Severe thrombocytopenia

– Surgery – recent or planned
– Pregnancy



Patient preferences
• “informed dissent” – patients may be aware 

of the benefits, but decline treatment due to
– Inconvenience of dosing adjustments
– Inconvenience of regular INR tests
– Dietary restrictions
– Bleeding risk
– Under-appreciation of risk of stroke



Ability to comply with treatment 
and monitoring

• Patients may be unwilling or unable to 
comply with warfarin monitoring
– Cognitive impairment
– Psychosis
– Inability to access services







Common drug interactions: 
increased bleeding risk

• Antibiotics
– In particular co-trimoxazole, macrolides, 

metronidazole, quinolones
• SSRIs

– Even if INR within normal range
• Azole antifungals – including gels
• Amiodarone

– Long half life, interaction may persist even with 
amiodarone cessation



Risk of major bleeding with 
interacting medicines

Interaction 
frequency

Adjusted rate 
ratio

Number needed 
to harm

Amiodarone 18.2% 3.33 (1.38 – 8.00) 11
Low-dose aspirin 9.9% 1.44 (1.00 – 2.07) 55
Clopidogrel 7.1% 2.23 (1.48 – 3.36) 18
Aspirin + 
clopidogrel

1.1% 3.44 (1.28 – 9.23) 10

Antibiotics 67.0% 2.34 (1.38 – 8.00) 17
Macrolides 19.5% 3.07 (1.37 – 6.90) 12
Trimethoprim/ 
sulfamethoxazole

11.5% 5.08 (2.00-2.88) 6



Common drug interactions: 
decreased warfarin effect

• Antiepileptic medicines
– carbamazepine, phenobarbitone, phenytoin
– Increased warfarin metabolism

• Raloxifene

• St Johns Wort



GP may be unaware potentially 
interacting medicines are being used

• e.g. interacting medicines initiated in hospital
– A quarter of patients come to the pharmacy within 2 

days of leaving hospital, before they visit their GP
– 69% of doctors medication history records differ to 

the medicines the patient says they use
• Patient may not be aware of potential for drug 

interactions
– 93% of patients with INR>6 unaware that warfarin 

can interact with other medicines



Other interactions with warfarin
• Diet

– Avoid drastic changes in consumption of Vitamin K 
rich foods:

– Beetroot, broccoli, lettuce, cabbage, liver, spinach; 
soybean, canola and olive oils. 

• Illness
– especially conditions affecting liver function

• e.g. acute exacerbations of CHF or COPD
– Vomiting, diarrhoea, decreased appetite

• Decreased vitamin K absorption





Management of raised INR 
• Many different recommendations

– Local guidelines should be followed if 
they exist





Tips for INR monitoring
• Initiation of warfarin: monitor daily or 

second daily until INR stable and in range
– 4 weekly testing when stabilised

• Monitor INR more frequently if changes in
– health – e.g. worsening heart failure or liver 

disease, infection, GI upset
– medicines – e.g. initiation or cessation, dose 

change
– diet, in particular vitamin K rich foods
– alcohol consumption



INR self monitoring
• Measure INR values from capillary finger stick 

sample
– Results within minutes
– May facilitate better clinical decision making, 

better patient adherence and satisfaction
• Improved clinical outcomes

• Patient/carer performs the tests
– Results provided to GP

• Warfarin dose selected by doctor



INR self monitoring
• Project to develop a pharmacy-centred 

pathway for INR self monitoring
– Hobart and Wagga Wagga

• 13 pharmacies, 28 consumers

– Pharmacists training consumers
• Home medicines review



Key findings of the project:
• Patients were willing to self monitor
• INR was within therapeutic range for more 

of the time while patients self monitored
– 55% of INR tests in range prior to self 

monitoring
– 72% of INR tests in range while self monitoring

• Likely associated with improved outcomes 
• Self monitoring associated with more 

frequent INR testing
• Improved warfarin knowledge



Barriers to INR self monitoring
• Monitors are expensive
• No funding pathways to support training

– Pharmacist training
– Consumer training

• ?Funding may enable INR self monitoring to 
become more widespread 





What kind of information
should be provided?

• How warfarin works
– How it prevents clot formation and strokes

• How INR works and why frequent monitoring 
is important

• Why the dose of warfarin may change
• Common signs of bleeding
• Importance of letting all health care 

providers know they are taking warfarin
– All doctors, pharmacist, dentist



What kind of information
should be provided?

• Importance of talking to pharmacist/doctor 
before commencing any new medicines
– Rx, OTC (incl. medicines from the supermarket, e.g. 

ibuprofen), herbal / complementary medicines 
• Importance of always using the same brand   

of warfarin
• When to take it, what to do if a dose is missed
• Alcohol consumption, diet
• Potential duration of therapy



How can we maximise benefit, 
minimise harm with warfarin use?

• INR monitoring
• Awareness of factors influencing warfarin 

effect
– Age, dose, drug-drug interactions, diet 

changes, illness
• Patient education

• Home medicines review



Benefits of home medicines
review for warfarin patients

• Veterans aged ≥ 65 dispensed warfarin
• Retrospective cohort study, comparing

– Exposed = veterans dispensed warfarin, had a HMR
– Unexposed = veterans dispensed warfarin, no HMR

• Follow-up until: first hospitalisation for a bleed, death 
or study end

• Confounders: age, gender, SEIFA, region of residence, 
season, co-morbidity, number of: Rx, medication 
changes, prescribers, pharmacies, hospitalisations for 
bleed, OT visits, speech therapy visits, palliative care 
meds



Ex posed 
n =  8 1 6

Unex posed 
n =  1 6 , 3 2 0

P- value

Male gender (% ) 64 65 0.37

Age in years(SD) 81.6 (4.2) 81.4 (4.6) 0.37

N umber of:

Co-morbidities (SD) 7 .1 (2.4) 6.0 (2.4) <  0.0001

Prescriptions 88 (65-114) 68 (47-95) <  0.0001

Prescribers: 
≤2 (%)
3-4 (% )
≥5 (%)

21
34
45

28
37
36

<  0.0001

Pharmacies 2 (1 – 3) 2 (1 – 3) 0.28

Prior hospitalisations:
0 (% )
1 (% )
≥2 (%)

38
25
37

42
24
34

0.02



Improvements in outcomes: Home medicines 
review for those dispensed warfarin

Time since home 
medicines review (HMR)

Haz ard ratio (95%  CI) P-value

0-2 months post HMR 1.13 (0.63 – 2.02) p = 0.68

>2 to 6 months post HMR 0.21 (0.05 – 0.87 ) p =  0.03

>6 to 12 months post HMR 1.07 (0.64 – 1.81) p =  0.7 9

> 12 months post HMR 1.61 (1.18 – 2.20) p =  0.003



Home medicines reviews delay time to 
hospital admission for bleeding 

amongst those dispensed warfarin

• …but the benefit is only present in the 2-6 
months post HMR

• This suggests that HMR should occur 6 
monthly for high risk patients dispensed 
warfarin



Conclusions
• Age alone is not a contraindication to 

warfarin
– But, older patients often require lower doses and 

more frequent INR monitoring
• Older people are at increased risk of bleeding

– Important to assess bleeding risk, monitor INR
• Patients need education about the risks, 

benefits, adverse effects, monitoring
• Home medicines review can improve 

outcomes



More information

• www.veteransmates.net.au
– Topic 17: Warfarin

• http://www.anticoagulation.com.au
– University of Tasmania: Unit for Medication 

Outcomes Research and Education













Case study: Sprouting a 
warfarin interaction

BMJ 2010;341:c2621



• A 70 year old woman admitted to hospital 
with increasing shortness of breath and 
feeling generally unwell.
– symptom onset coincided with a mild 

worsening of angina
• Past medical history:

– recurrent pulmonary emboli
• Lifelong warfarin 15 mg/day

– INR stable and therapeutic
– episode of severe pneumonia (ICU)
– exertional angina (GTN spray)



• She was on no additional medication, and 
described herself as being "very healthy" 
– took great pride in maintaining a

nourishing diet rich in fruit and vegetables, 
in particular sprouts and cabbage

• On examination the patient was alert and 
orientated. 
– Respiratory rate was mildly increased, but blood 

pressure and oxygen saturations were normal. 
– She had right sided bronchial breathing, and plain

film radiographs showed right perihilar
consolidation.



• She was treated for community acquired 
pneumonia with intravenous cefuroxime
and oral doxycycline, as per local hospital 
trust guidelines.
– Two days after admission the patient 

showed clinical and subjective
improvement.

• The haematology laboratory then phoned 
the doctor on call to say that the patient’s 
INR was greater than 15.
– There was no evidence of active 

bleeding.



• Following advice from a haematologist, the 
patient was treated with vitamin K.

• Over the next few days the INR decreased 
until the patient was deemed fit for 
discharge.

Questions



What are the possible causes 
of this patient’s raised INR?

• Incorrect dosing? 

• Antibiotics?

• Diet?
– Diet changes during hospital admission 

most likely cause in this patient



How should a raised INR be 
managed in the acute setting?

• Major bleeding:
– Withhold warfarin
– Intravenous vitamin K

• Raised INR, no bleeding:
– Withhold warfarin
– Oral vitamin K



How should warfarin be 
re-commenced in this patient?

• Follow local guidelines



  





How should warfarin be 
re-commenced in this patient?

• Follow local guidelines

• High risk patient – use low molecular 
weight heparin until INR in therapeutic 
range

• Monitor INR frequently



Patient outcome
• Following normalisation of INR, the patient 

was restarted on warfarin with two initial 
doses of 5 mg. 

• While INR was subtherapeutic, low 
molecular weight heparin was used to 
reduce the risk of further thromboemboli.

• She was educated on the implications of 
diet on anticoagulation, in particular the 
effect of foods containing high levels of
vitamin K. 













































































































Using Australian administrative data 
sets for post-marketing surveillance

Libby  University of South Australia

Nicole  University of Adelaides 47F
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Computerised claims databases

• Administration/billings
– Pharmaceutical dispensings
– Health Service encounters 

• Hospitalisations
• GP visits

• Data available at the patient level
– Demographics
– Residential Aged Care



Computerised Claims Databases
• Advantages

• Large populations
– Ability to detect rare events

• Extended follow-up
• Effects of medications in populations 

excluded from RCTs
• Effectiveness and safety of medicines 

measured as used in routine clinical practice
• Uptake and effectiveness of health service 

initiatives
• Population Health planning



Opportunities

• Evaluation of clinical interventions
• Assessment of adverse drug events
• Health services evaluation
• Health outcomes research 
• Health and Pharmaceutical policy 

development, implementation and 
evaluation



Today’s presentation

• Monitoring and preventing known adverse 
drug reactions

• Identifying previously unrecognised adverse 
drug reactions using simple signalling 
methods

• Confirming adverse drug reactions using 
sophisticated methods



Department of Veterans’ Affairs 
claims data

• Treatment population of approximately 
300,000 veterans; median age is 80 years 

• 120 million prescription records over 9 
years

• 200 million medicare and allied health 
records

• 6 million hospital records (public and 
private)



Monitoring and preventing known 
adverse drug reactions







Did the increased use of NSAIDs in the 
heart failure population cause harm?



Method

• Cohort study
• Veterans included  gold card holders 

– Dispensed at least one medicine in 
previous four months, but NO NSAID in 
previous 12 months

– 2 cohorts: general, ACE/frusemide
populations

• Study period: Aug 2000 – Jun 2005
Pratt et al 



Method

• Primary endpoint: Hospitalisation for 
– GI ulcer, heart failure, acute renal failure, 

myocardial infarction or hypertension 
within 30 days of NSAID initiation

• Follow-up until study end, death or 
hospitalisation 

• Confounders: age, gender, co-morbidity, aged-
care status, socioeconomic index

Pratt et al 



• 128,908 subjects in general population
• 17,865 Ace/frusemide
• ~50% dispensed NSAIDs

– Cox-II inhibitors accounted for:
• 70% of  NSAID use in general population
• 76% in the ACE/frusemide cohort 

Pratt et al 







What does it mean in practice?

• 6 extra hospitalisation for every 10,000 
people treated for 30 days in the general 
population

• 30 extra hospitalisations for every 10,000 
people treated for 30 days in the ACE / 
frusemide population



Can we reduce potentially inappropriate 
NSAID use?

• Aim: to reduce 
NSAID use in those 
with heart failure

• Method:  rate of 
NSAID cessation in 
targeted veterans 
versus comparison 
group





The challenge

• To establish a mechanism to routinely 
monitor use in high risk groups

• To disseminate findings quickly in attempts 
to stimulate best practice





• Examples
– Do NSAIDs precipitate heart failure?
– Do calcium channel blockers precipitate heart 

failure?
– Do thiazolidinediones precipitate heart failure?
– Do inhaled corticosteroids precipitate heart 

failure?
• Loop diuretics are the indicator medicines for 

heart failure













Proton pump inhibitors and 
respiratory tract infections

• Does Proton Pump inhibitor use increase 
the risk of respiratory tract infections or 
community acquired pneumonia
– Cohort study comparing those exposed 

to proton pump inhibitors and those not-
exposed

– Outcomes:
• hospitalisations for pneumonia 
• antibiotic prescriptions



Method
• Veterans, gold card, aged 65 or over

– Dispensed a medicine between 01 Jul 2001 and 
01 Jan 2002

• Study period: Jan 2002 – Dec 2005
• Those on H2RA medicines excluded
• Confounders: age, gender, number of co-

morbidities, aged-care status, socioeconomic 
index, season, heart failure, COPD, number of 
doctors, pharmacies, allied health visits, 
prescriptions

• 185,000 veterans included





Prescription symmetry results

• Proton pump inhibitors and antibiotics





Confirming adverse drug reactions using 
sophisticated methods

• Cohort / case-control studies 
– Problems with confounding  
– Missing data on confounders

 Designs that help to overcome this 
problem



Outcome Studies: Exposed v Unexposed 

• Use patient as their own control
– Prescription Event Sequence Analysis 

• extension of PSSA to hospitalistation
outcomes

– Self-controlled Case-series
• uses only those subjects with events (cases)
• compares the incidence of events occurring 

during pre-defined periods after an exposure 
with the incidence of events at other periods 
of time within the same individual 



Outcome Studies: Exposed Drug A v Drug B

• Mimic randomised controlled trial 
– Instrumental Variable Analysis

• Identify an instrument as proxy for actual 
treatment that is not associated with patient 
characteristics 

• Controls for unmeasured confounding



Antipsychotics

• Antipsychotic use has increased in the elderly 
• RCT evidence for atypical antipsychotics only

– risperidone subsided on PBS for the 
treatment of the behavioural symptoms of 
dementia

– Warning of risk of death and 
cerebrovascular events (including stroke)

• Lack of evidence regarding safety/efficacy of 
typical antipsychotics



Aim

• Compare the characteristics of patients and 
prescribers between typical and atypical 
antipsychotics



Results

• 9,239 new users of atypical, 10,966 new 
users of typical antipsychotics



Results

Patients prescribed atypical antipsychotics 
• more likely to be 

– resident in an aged care facility
– female
– previously dispensed lipid lowering therapy, 

anticholinesterases, antidepressants, antiparkinson
medications

– prescribed by the patient’s usual doctor  
• less likely to be 

– on more than 5 unique medicines
– Previously dispensed morphine, oral corticosteroids  
– hospitalised for myocardial infarction or pneumonia in the 

previous 12 months



Conclusions

• Differences likely to be associated with the 
reported adverse events of these medicines

• Potential for confounding
 Appropriate observational study designs 
required



Aim

• To determine whether antipsychotics are 
associated with an increased risk of 
hospitalisation for hip fracture or 
pneumonia compared to periods of non-
exposure using the self-controlled case-
series analysis





Self-controlled Case-series

• Method
– All patients with a hospitalisation for a primary 

diagnosis of pneumonia (ICD10 codes: J12-J18) 
– 1/1/2003 – 31/12/2006 
– Age > 65 years 
– Full entitlement (>12 months)
– First antipsychotic dispensed during the study 

period (no antipsychotic in previous 12 months) 



Self-controlled Case-series

• Method
– person-time was divided into risk periods

• 1-7, 8-28, 29-58, and >58 days post exposure
• 1-7, 8-28, 29-56, 57-84, 85-112, and 113-140 days 

prior to exposure
• No exposure

– Risk of pneumonia in pre and post exposure risk 
periods compared to ‘No Exposure’ period

– Incidence Rate Ratios for were calculated using 
Poisson regression adjusting for age and 
calendar year



Self-controlled Case-series

• Results
– 13932 patients with at least one 

hospitalisation for pneumonia 
• 690 patients were initiated on typical 

antipsychotics 
• 663 patients initiated on atypical 

antipsychotics



Self-controlled Case-series - Pneumonia
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Self-controlled Case-series - Pneumonia
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Self-controlled Case-series

• Results
– 8284 patients with at least one 

hospitalisation for hip fracture 
• 618 patients were initiated on typical 

antipsychotics 
• 634 patients initiated on atypical 

antipsychotics









Aim

• To determine whether antipsychotics are 
associated with an increased risk of 
hospitalisation for stroke compared to 
periods of non-exposure using the self-
controlled case-series analysis



Self-controlled Case-series

• Results
– 10638 patients with at least one 

hospitalisation for hip fracture 
• 514 patients were initiated on typical 

antipsychotics 
• 564 patients were initiated on atypical 

antipsychotics







Aim

• To determine whether the risk of stroke 
associated with antipsychotic exposure is 
modified by the period of exposure



Self-controlled Case-series
Stroke – 2003-2004

0
1
2
3
4
5
6
7
8
9

10
11
12

Pre 113-140 Pre 85-112 Pre 57-84 Pre 29-56 Pre 8-28 Pre 1-7 Post 1-7 Post 8-28 Post 29-56 Post >56

In
ci

de
nc

e 
Ra

te
 R

at
io

 (9
5%

 C
I)

Days in relation to first Typical antipsychotic dispensing



Self-controlled Case-series
Stroke – 2005-2006
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Aim

• To estimate the risk of death between new 
users of atypical and typical antipsychotics 
in patients resident in aged care facilities 
using an instrumental variable analysis 



Instrumental Variable Analysis

• Patient prescribed typical or atypical 
antipsychotics 
– 1/1/2003 – 31/12/2006
– First antipsychotic dispensed during the study 

period (no antipsychotic in previous 12 months)  
– Age > 65 years 
– Full entitlement (>12 months)
– Resident in Aged care facility

• Instrument – nursing home preference



Instrumental Variable Analysis

• IV mimics random assignment of patients 
into groups of different likelihood for 
treatment

• Like intention-to-treat analysis in an RCT

• IV estimate = ITT estimate / Strength of IV



Actual Treatment Received RAC Facility Preference
Typical 

(N=3914)
Atypical 
(N=3705)

Diff Typical     
(N=3729)

Atypical 
(N=3890)

Diff

Male 2036 52.0% 1863 50.3% 1.7% 1928 51.7% 1971 50.7% 1.0%

Anticholinesterase 525 13.4% 590 15.9% -2.5% 504 13.5% 611 15.7% -2.2%

Antidepressants 1703 43.5% 1748 47.2% -3.7% 1642 44.0% 1809 46.5% -2.5%

Antiparkinsons 219 5.6% 317 8.6% -3.0% 248 6.7% 288 7.4% -0.8%

Usual Doctor 2209 56.4% 2193 59.2% -2.8% 2112 56.6% 2290 58.9% -2.2%

Morphine 539 13.8% 246 6.6% 7.1% 477 12.8% 308 7.9% 4.9%

Pneumonia 193 4.9% 138 3.7% 1.2% 181 4.9% 150 3.9% 1.0%



Results

• Conventional Cohort Analysis
– Unadjusted RD = -13 (-15,-11) deaths per 100
– Adjusted RD = -9 (-12,-7) deaths per 100

• Instrumental Variable Analysis
– Adjusted RD = -14 (-19,-10) deaths per 100



Conclusions

• Antipsychotics associated with an increased 
risk of death of in the elderly 

• Risk is higher for typical antipsychotics 
compared to atypical antipsychotics  

• This excess cannot be attributed to 
confounding 



Conclusions

“ Observational studies suggest that, similar to 
atypical drugs, treatment with conventional 
antipsychotic drugs may increase mortality.  
The extent to which the finding of increased 
mortality in observational studies may be 
attributed to the antipsychotic drug as opposed 
to some other characteristic(s) of the patient is 
not clear ”

Product Information:  Haldol Injection http://www.pbs.gov.au/pi/jcphaldi11208.pdf



Opportunities for TGA

• Using PBS data only
• Monitoring extent of prescribing in high risk 

groups where co-prescribing is indicative of risk
• Identifying possible new adverse drug events: 

Prescription Symmetry Analysis
• Compare outcomes in trial populations versus 

treated populations
• Using DVA data or other linked data

• Confirming suspected adverse drug reactions





Today’s talk

• U sing population data sets to improve health 
care at the population level

• U sing population data sets to generate 
evidence of medication safety

• U sing patient collected data to reduce adverse 
events



Veterans’ MATES

• It is a data driven health promotion program providing 
up-to-date health and medicines information specifically 
tailored for members of the veteran community and their                         
healthcare team. 





Health claims data are central to the program

• Australian Government Department of Veterans’ 
Affairs health claims data

• Treatment population of approx imately 215,000 
veterans; mean age is 7 6 years, with five co-
morbidities 





The educational material is tailored to identified problems and the 
process includes significant stakeholder engagement

• The program is underpinned by behavioural theory 
• A practitioner reference group and a veteran reference group 

meet twice yearly to provide advice
• Materials written by a medical writer supported by clinical 

reference group
• Peer-reviewed prior to publication
• Endorsed by a national, representative editorial committee
• DVA provide a national call centre staffed by pharmacists for 

veterans and health care practitioners to provide additional 
support







Improving osteoporosis management:
The planning stage

Identifying the problem: detection

• We assessed use of bone mineral density tests among 
older men and women
– Less than 10%  of women and men 80 years or over had 

had a bone mineral density test in the previous 5 years
– Only 2%  of older men and 10%  of older women on 

medicines for osteoporosis, while up to 50%  in the 
oldest age groups may have osteoporosis



Improving osteoporosis management:
The planning stage

Identifying the problem: falls and fracture

• We assessed patients admitted to hospital for hip fracture
– 1 in 6 women and 1 in 5 men had had a prior fracture but 

were not on medicines for osteoporosis
– 1 in 15 were on corticosteroids and no medicines for 

osteoporosis
– 84%  on at least 1 medicine that increases risk of fall
– 50%  on 2 or more medicines that increase risk of falls

• 1 in three were dispensed an antidepressant
• 1 in four a benz odiaz epine
• 1 in ten an antipsychotic

Leach et al., JPPR; 2013

et al., 2012s 47F

















U sing population data sets to generate 
evidence of medication safety



Collaborating with veterans to address 
issues of concern to them

• Veterans and DVA came to us with the question is 
post-traumatic stress disorder a risk for dementia in 
Australian veterans



• A number of U S studies have suggested patients with PTSD 
had almost a doubling in risk of developing dementia 

• The previous research included veterans 65 years and over, 
some of whom may have been in the early phases of 
dementia.

What was known?

Clauston et al, Alz heimers Dement. 2016 
Wang et al., J Affect Disord. 2016 
Mez iab et al., Alz heimers Dement 2014
Q ureshi et al. JAGS 2010
Yaffe et al. Arch Gen Psychiatry 2010







What does it mean?

• For the maj ority of veterans who suffer or 
have had post-traumatic stress there is no 
evidence of elevated risk of dementia



Collaborating with the Australian Government 
Department of Health



The asthma post-market review
What was known?

• The Paediatric Medicines Advisory Group was concerned that 
children were being supplied with a combination product 
containing two medicines (of LABA and ICS) without trialling  a 
single ingredient product first







What was the outcome?

• Government advisory committee endorsed further NPS 
MedicineWise educational programs targeting quality use of 
medicines in children with asthma.



Collaborating with the Australian Therapeutic Goods 
Administration (TGA) to improve medical device safety

• The safety of medical devices is often assessed after they come to 
market

• One particular hip prosthesis (metal on metal) had been withdrawn 
from the market because it needed to be revised more often than other 
types of hip prostheses were the parts were metal on polyethelene

• The problem was thought to be because of metal ions being released 
from the wear of the metal parts 

• TGA were interested to know if there was 
any evidence of heart problems in patients 
with metal on metal hips



What was known?







What was the outcome?

• Our results formed part of an evidence base used by TGA 
to inform doctors about patient care
– At this time, there is insufficient evidence to conclusively 

demonstrate that MoM hip implants produce side effects 
beyond those that may occur at the site of implantation. 

– On balance, the TGA recommends that patients with MoM
implants be followed up regularly and ….that the follow-
up include blood tests for cobalt and chromium.

• TGA requested linkage of the national data to answer this 
question more conclusively



Collaborating with international partners 
to improve medication safety 

• Many countries around the world have 
developed datasets like that held by DVA

• Working with these countries gives us the 
potential to identify problems with medicines 
much earlier than can be achieved by using 
data from Australia alone



Why worry about medicines safety?

• Before we bring a medicine to treat a chronic disease to 
market, we test the medicine for a year in about 17 00 people 
– Insufficient number to know if there are rare side effects or problems 

for people with multiple illnesses

• Only 50%  of the harms from medicines are known when they 
are first marketed

• We often need very large databases to identify rare but 
serious problems

U j eyl et al. Dtsch Arz tebl Int. 2012





Thiaz olidinediones and heart failure
• Studies predominantly in Caucasian populations 

suggested these medicines double the risk of heart 
failure

• Is the risk the same in Asian populations?

1. Singh S., et al JAMA 2007
2. Lincoff A.M., et al JAMA 2007
3. Loke Y.K., et al BMJ 2011

Differences in the genes 
that metabolise the 
medicine may mean the 
side effect may be 
different.





What was the outcome?

• Australian Therapeutic Goods Administration 
are now trialling implementation of the 
method to support post-market surveillance 
of medicines in Australia





Risk of adverse cardiovascular outcomes in children 
taking medicines for attention deficit disorder

Risk of arrhythmia
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The potential for improving our understanding 
of health care using health data sets

Current evidence of the effectiveness of 
antihypertensives

9  linked data sets from 4  different  countries 
have now been used to compare them all

The lines show the studies comparing 
antihypertensive medicines https:/ / github.com/ OHDSI/ LEGEND



Conclusion
• Working with data custodians and government agencies and health care 

providers has enabled  significant improvements in health care, 
– With more appropriate medicine use and hospitalisations avoided for bleeds, 

stroke, pneumonia, fractures, confusion, heart failure, renal failure
• It has also enabled significant research opportunities with additional 

partners that benefit many people across the globe.
– Implementation of a medicine safety signal detection method by TGA and Health 

Canada
– Post-marketing surveillance of medicines within the Australian Government 

Department of Health
– Replication trials of Veterans’ MATES in New Z ealand
– Multi-national research collaborations



Glaucoma eye drops in patients 
with co-morbidities: evidence 
for harm and implications for 

GPs: results from the Australian 
Veterans’ MATES program

Elizabeth   Amanda  Lisa  Andrew 
 Tammy 

1. Sansom Institute, School of Pharmacy and Medical Sciences,
University of South Australia, Australia; 

2. Medical School, Australian National University, Canberra, Australia; 
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Veterans’ MATES

• Australian context- veterans receive primary 
care from GPs.

• Majority of GPs care for veterans
• Program aim: to improve medication use for 

veterans by delivering thirty-four educational 
modules over the nine years, June 2004 to 
June 2013



Department of Veterans’ Affairs 
claims data

• Treatment population of approximately 
290,000 veterans; median age is 80 years, 
with 5 co-morbidities 

• 130 million prescription records over 9 years
• 200 million medicare and allied health 

records (GP visits, radiology, pathology etc)
• 6 million hospital records (public and private)



What Veterans’ MATES does
• Provides patient specific feedback and educational 

material to general practitioners 
• Supported by educational brochures to veterans 

encouraging them to talk to their doctor and 
pharmacist

• Educational brochures to pharmacists on the topic
• Sent every three months to approximately 

– 10,000 general practitioners
– 8,500 pharmacies and accredited pharmacists
– 35,000 veterans



• To date 25 modules delivered
– Disease specific: Heart failure, Diabetes, COPD
– Drug Specific: Antidepressants, Contraindicated 

medicines, NSAIDS
– Service delivery: Medicines Review, Care 

Planning
• Participation

– 229,000 veterans
– 25,000 doctors
– 8,500 pharmacies and accredited pharmacists

• > 50% of doctors have received 6 mailings 
or more



Glaucoma in the veteran 
population and co-morbidities

• In 2008 -10.6% of veteran population were 
receiving treatment for glaucoma

• Systemic absorption – up to 80% drains through 
nasolacrimal duct, crosses nasal mucosa and 
bypasses liver

• Glaucoma occurs in patients with significant co-
morbidities 

• Most common co-morbidities for veterans with 
glaucoma are cardiovascular conditions, gastric 
acid disorders, depression and airways disease



Recommendations for glaucoma 
treatment

• Recommendations: Topical prostaglandin analogue 
or beta blocker as first line, carbonic anhydrase 
inhibitors as second line

• NHMRC systematic review- prostaglandin 
analogues more effective.

• Veterans – prostaglandin most commonly 
prescribed but significant numbers using non 
selective beta blockers, most commonly timolol



Methods
• Retrospective analysis of the Australian Government 

Department of Veterans’ Affairs database. 

• Veterans dispensed glaucoma eye-drops between 
January-April 2008 were identified and their subsequent 
prescriptions in May 2007-April 2008 examined

• Current co-morbidities were identified using the 
medication-based co-morbidity profile Rx-Risk-V

• Potential harms associated with use of glaucoma 
medicines were identified using prescription symmetry 
and prescription event analyses.



Contraindicated medications 
and  respiratory co-morbidity

• 3 in 10 veterans treated for airways disease and 
glaucoma were dispensed topical non selective beta 
blockers for glaucoma

• 3% dispensed pilocarpine – contraindicated

• 6 in 10 dispensed latanoprost, potentially a problem 
in asthma

• Overall, 88% of those on medicines for respiratory 
disease were co-dispensed a glaucoma medication 
that may aggravate bronchoconstriction



So what happens to these 
veterans?

• Analysis shows increase in new 
prescriptions of inhaled respiratory  
medicine after glaucoma therapy

• Also shows positive association of specific 
eye drop use and hospitalisation for 
bronchitis, asthma or COPD



Eye drop use and association with 
inhaled respiratory medicine use

n causal Non-
causal

Crude 
ratio

Adjusted 
(95%CI)

Year of 
analysis

Association 
found

Timolol – inhaled 
β-agonist

786 482 304 1.59 1.48 
(1.28-1.71)

2002-
2008

Yes

Timolol – inhaled 
corticosteroid

494 297 197 1.51 1.43 
(1.19-1.71)

2002-
2008

Yes

Pilocarpine –
inhaled β-agonist

285 168 117 1.44 1.33
(1.05-1.69)

2002-
2008

Yes

Pilocarpine –
inhaled steroid

186 104 82 1.27 1.23
(0.92-1.64)

2002-
2008

No

Latanoprost –
Inhaled β-agonist

2251 1267 984 1.29 1.24
(1.14-1.35)

2003-
2008

Yes

Latanoprost –
Inhaled steroid

1062 569 493 1.15 1.13
(1.00-1.28)

2003-
2008

Yes

Bimatoprost –
Inhaled β-agonist

513 242 271 0.89 0.95
(0.79-1.12)

2003-
2008

No

Bimatoprost –
Inhaled steroids

350 190 160 1.19 1.13
(0.92-1.39)

2003-
2008

No



Eye drop use and association with 
hospitalisation for bronchitis, asthma or COPD

n Causal Non-
causal

Crude 
ratio

Adjusted 
(95%CI)

Year of 
analysis

Association 
found

Timolol –
respiratory hosp’n

95 60 35 1.71 1.57 
(1.04-2.38)

2002-
2006

Yes

Pilocarpine –
respiratory hosp’n

57 39 18 2.17 1.67(0.96-
2.92)

2002-
2006

No 

Latanoprost –
respiratory hosp’n

226 115 111 1.04 0.99 
(0.77-1.29)

2003-
2006

No

Bimatoprost –
respiratory hosp’n

101 55 46 1.20 1.13 
(0.77-1.68)

2003-
2006

No



Contraindicated medications and  
cardiovascular co-morbidity

• 43% of veterans with co-morbid heart failure and 
treated for glaucoma were dispensed a topical beta 
blocker

• 4 in 10 dispensed verapamil were dispensed a topical 
beta blocker – contraindicated: may cause serious 
bradycardia

• Brimonidine dispensed to 8% with congestive heart 
failure and 8% with ischaemic heart disease - may 
aggravate heart disease



So what happens to these 
veterans?

• Analysis shows positive association of 
specific eye drop use and hospitalisation for 
bradycardia



Eye drop use and association with 
hospitalisation for ischaemic heart disease or 

bradycardia
n Causal Non-

causal
Crude 
ratio

Adjusted 
(95%CI)

Year of 
analysis

Association 
found

Timolol – IHD 
hospitalisation

275 145 130 1.12 1.09   
(.86-1.38)

2002-
2006

No

Latanoprost – IHD 
hospitalisation 

413 219 194 1.13 1.12 
(0.92-1.36)

2003-
2006

No 

Brimonidine – IHD 
hospitalisation

224 123 101 1.22 1.17 
(0.91-1.54)

2002-
2006

No

Timolol –
bradycardia hosp’n

62 45 17 2.65 2.3
(1.30-3.96)

2002-
2006

Yes

Latanoprost –
bradycardia hosp’n

90 47 43 1.09 1.07 
(0.71-1.62)

2003-
2006

No

Brimonidine –
bradycardia hosp’n

57 33 24 1.38 1.36  
(0.81-2.30)

2002-
2006

No



Contraindicated medications 
and  depression co-morbidity

• 4 in 10 veterans treated for depression and glaucoma 
were dispensed topical beta blockers for glaucoma –
possible aggravation of depression

• 7% dispensed alpha-agonists – probable aggravation 
of depression

• Overall, 49% of those on medicines for depression 
were co-dispensed a glaucoma medication with the 
potential to aggravate depression



So what happens to these 
veterans?

• Analysis shows increase in antidepressant 
initiation after glaucoma therapy



Eye drop use and association with 
initiation of antidepressants

n causal Non-
causal

Crude 
ratio

Adjusted 
(95%CI)

Year of 
analysis

Association 
found

Timolol –
antidepressant

1253 704 549 1.28 1.24 
(1.10-1.38)

2002-
2008

Yes

Timolol – SSRI 791 459 332 1.38 1.30
(1.13-1.50)

2002-
2008

Yes

Latanoprost –
antidepressant

1871 1017 854 1.19 1.16
(1.06-1.27)

2003-
2008

Yes

Latanoprost –
SSRI

1155 639 516 1.24 1.20
(1.06-1.34)

2003-
2008

Yes

Bimatoprost –
antidepressant

582 285 297 0.96 0.98
(0.83-1.15)

2003-
2008

No

Bimatoprost –
SSRI

392 200 192 1.04 1.02
(0.84-1.24)

2003-
2008

No

Brimonidine –
antidepressant

741 401 340 1.18 1.16
(1.00-1.34)

2002-
2008

Yes

Brimonidine –
SSRI

497 278 219 1.27 1.24
(1.04-1.48)

2002-
2008

Yes



Aims of Module –
• Provide useful information to GPs , 

ophthalmologists and pharmacists about optimal 
use of glaucoma medications in patients with 
respiratory and cardiovascular co morbidities

• Decrease use of beta blockers and pilocarpine for 
veterans with airways disease

• Decrease topical beta blockers for patients 
dispensed verapamil

• Increase optimal eye drop insertion to decrease 
systemic absorption



Key messages 
(module June 2010)

• Asthma or COPD? – beta blockers or 
pilocarpine may aggravate disease

• Review airways response early after 
initiating a new glaucoma medication

• On verapamil? beta-blockers are 
contraindicated 

• Double DOT technique for eye drop 
insertion



What this means for GPs
• Veterans’ MATES program – important in 

identifying and personalising key issues
• Relevant to all geriatric populations and patients 

with co-morbidities
• More than just theoretical risk
• Elderly – difficulties of drop administration -

?overdosing
• Medications initiated ‘elsewhere’ – importance of 

good communication







Veterans’ MATES
• It is a data driven health promotion program providing 

up-to-date health and medicines information specifically 
tailored or members of the veteran community and their                         
healthcare team. 

• It:
– has been provided by the Australian Government Department of Veterans’ Affairs 

(DVA) since 2004.
– uses DVA routinely collected administrative health claims data to identify ‘real life’ 

problems with medicine use and health care among members of the veteran 
community.

– provides timely targeted patient specific feedback to general practitioners supported 
by evidence-based information for veterans, their general practitioners, allied health 
care providers and directors of care of residential aged care facilities.

– includes significant stakeholder engagement and is underpinned by behavioural 
theory.

– Has reached over 295 000 veterans and 33 000 general practitioners to date.







It includes significant stakeholder engagement

• Practitioner reference group and veteran reference 
group meet twice yearly to provide advice

• Materials written by a medical writer supported by 
clinical reference group

• Peer-reviewed prior to publication
• Endorsed by a national, representative editorial 

committee
• National call centre available for follow-up with 

health practitioners and veterans



Is underpinned by behavioural theory

• Social cognitive theory and the Transtheoretical
Model of change both inform the intervention with 
regards to individual behaviour change
– Individuals at different states of change 
– Cognitive engagement, repetition, reinforcement, self efficacy and 

motivations

• Precede-Proceed Health Promotion Model informs 
the systems approach of the intervention
– Requires a needs assessment, both social and epidemiological
– Need to identify barriers, reinforcers, enables
– Need Process, impact and outcome measures of evaluation











Challenge: To reduce the use of antipsychotics in dementia



Challenge: To improve the management of osteoporosis











The contributing factors

• The Multidisciplinary, collaborative approach
– Clinicians, practitioners, veterans, health 

professional organisations, government
– Biostatisticians, Behavioural Scientists, 

Pharmacists, General Practitioners, 
Epidemiologists, Computer programmers, 
Database managers, Security Manager

• The analytics are methodologically rigorous
• The clinical information is                      

evidence based



The contributing factors

• There is significant stakeholder engagement
• We only target identified problems
• The interventions are grounded in behavioural 

theory; target one behaviour at a time
• We repeat interventions over-time
• The program has independently audited data 

and security standards



Veterans’ MATES is funded by the
Australian Government

Department of Veterans’ Affairs 
and provided by The University of South 

Australia

www.veteransmates.net.au

















































Commercial in confidence

Veterans’ MATES
using data to move from evidence to 

solutions
Libby 
Sansom Institute 

University of South Australia

s 47F



Commercial in confidence

Veterans’ MATES aim:

• to improve medication use for veterans by 
delivering eighteen educational modules 
over the five years, June 2004 to May 2009

• Administrative health claims data underpins 
this program; pharmacy claims, Medicare 
claims, allied health service claims and 
hospital services



Commercial in confidence

Method
• Providing patient specific feedback and educational 

material to general practitioners
• Supported by educational brochures to veterans 

encouraging them to talk to their doctor and 
pharmacist

• Educational brochures to pharmacists on the topic
• Sent every three months to approximately 

– 10,000 GPs
– 8,500 pharmacies and accredited pharmacists
– 35,000 veterans







Commercial in confidence

• To date 15 modules delivered
• Disease specific: Heart failure, Diabetes, COPD
• Drug Specific: Antidepressants, Contraindicated 

medicines, NSAIDS
• Service delivery: Medicines Review, Care Planning
• Overall

– 175000 veterans
– 21,000 doctors
– 8,500 pharmacies and accredited pharmacists

• > 50% of doctors have received 6 mailings or more



Commercial in confidence

Using data to move from evidence to 
solutions for veterans with heart failure



Commercial in confidence

Use of potentially inappropriate 
therapies

• Problem:  NSAID use not recommended in 
patients with heart failure 

• How much use of NSAIDs is there in the 
heart failure population and what level of 
harm does it cause?







Commercial in confidence

Did the increased use of NSAIDs in the 
heart failure population cause harm?



Commercial in confidence

Method

• Cohort study
• Veterans included  gold card holders 

– Dispensed at least one medicine in 
previous four months, but NO NSAID in 
previous 12 months

– 2 cohorts: general, ACE/frusemide 
populations

• Study period: Aug 2000 – Jun 2005
Pratt et al 



Commercial in confidence

Method

• Primary endpoint: Hospitalisation for 
– GI ulcer, heart failure, acute renal failure, 

myocardial infarction or hypertension 
within 30 days of NSAID initiation

• Follow-up until study end, death or 
hospitalisation 

• Confounders: age, gender, co-morbidity, aged-
care status, socioeconomic index

Pratt et al 



Commercial in confidence

• 128,908 subjects in general population
• 17,865 Ace/frusemide
• ~50% dispensed NSAIDs

– Cox-II inhibitors accounted for:
• 70% of  NSAID use in general population
• 76% in the ACE/frusemide cohort 

Pratt et al 









Commercial in confidence

What does it mean in practice?

• 9 extra hospitalisation per year for every 
1000 people treated in the general 
population

• 62 extra hospitalisations per year for every 
1000 people dispensed ACE / frusemide 



Commercial in confidence

Can we reduce potentially inappropriate 
NSAID use?

• Aim: to reduce 
NSAID use in those 
with heart failure

• Method:  rate of 
NSAID cessation in 
targeted veterans 
versus comparison 
group





Commercial in confidence

Under-use of recommended 
therapies

• What proportion of veterans with heart 
failure are on recommended therapies?



Commercial in confidence

Medicine use amongst those 
hospitalised for heart failure

• Veterans hospitalised for congestive heart failure
• 1st July 2002 and 30th June 2006
• Gold card holders
• Only first hospitalisation recorded in this time 

included
• Medication use assessed in the four months before 

and four months after admission date and in the 
final year of the study

• Use of care plans also assessed in the final year of 
follow-up



Commercial in confidence

Hospitalisation for heart failure increases 
dispensings of recommended therapy 

N=3277 Pre-hosp Post-hosp Percent change

ACE or A2RB 59.5% 72.0% 12.5%
Lipid lowering 37.3% 40.8% 3.5%
Calcium channel blockers 26.4% 21.3% -5.1%
Beta blockers 31.7% 43.6% 11.9%
Beta blockers for CHF 11.6% 25.5% 13.8%
Diuretics 12.6% 11.0% -1.6%
Loop Diuretics 47.0% 71.4% 24.4%
Aldosterone diuretics 8.4% 22.9% 14.5%
Digoxin 18.3% 27.2% 8.9%
Aspirin or other antiplatelets 33.4% 41.8% 8.4%



Commercial in confidence

Persistence and adherence with 
recommended therapies

Percent
persistent with 
therapy at 
follow-up

Proportion
compliant in last 
year of follow-up

ACE or A2RB 78% 79%
Lipid lowering 83% 79%
Beta blockers 73% n/a
Beta blockers for CHF 77% 76%
Aspirin or other 
antiplatelets

63% 82%

Average length of follow up = 3 years post hospitalisation



Commercial in confidence

Use of care planning services by veterans 
hospitalised for heart failure

n=3277
Annual health 
assessment 25.5%

GP management plan 17.6%
Medicine review 5.6%
Case conference 4.5%
Ave number of different 
GPs 3.1



Commercial in confidence

Can we increase beta-blocker use in 
heart failure?

• Method: targeted 
cohort compared to 
historical 
comparison groups





Commercial in confidence

Can we increase the use of care 
planning in veterans?

• Aim: to increase 
the rate of home 
medication reviews 
for veterans over 
65 years on 
multiple medicines

• Method:  
– time series analysis



Commercial in confidence

Time series medicine review rates

HMR increasing at a 
rate of 0.4% per 
month prior to the 
program
Now increasing at a 
rate of 1.5% per 
month (p= 0.0002)



Commercial in confidence

Did home medicines review have 
an impact?



Commercial in confidence

Home medicines review in the 
heart failure population

• Veterans who were
– Gold card holders, 
– aged 65 or over 
– been dispensed a beta-blocker listed for 

heart failure 
• Cases = those with home medicine review
• Controls = no home medicine review



Commercial in confidence

• Endpoint = time to next hospitalisation for 
heart failure

• Confounders: age, gender, co-morbidity, aged-
care status, socioeconomic index, season, number 
of prescriptions, number of prescribers, number of 
pharmacies, number of hospitalisations, number of 
occupational therapy visits, number of speech 
therapy visits, targeted by Veterans’ MATES 
project, number of accredited pharmacists in 
region, palliative care medicines





Commercial in confidence

Conclusion
• Improvements in management of heart failure 

being observed,
– increased rates of beta-blocker use
– reduction in NSAID use
– Increased rates of home medicine review

• Evidence of improved health outcomes with delays 
in time to next hospitalisation and reduced 
hospitalisation from NSAID use
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