








































What is the Rx- Risk index?
• The Rx - Risk  index  is a measure for determining an individual’s comorbidities based 

on their prescription medicine dispensing 

• Rx - Risk  is based on pharmacy data and allows us to determine an individual’s 
current comorbidities 

• I t has more comorbidity categories than diagnosis- based measures (lik e Charlson, 
Elix hauser)

• The first comorbidity index  based on prescription medicine dispensing was 
developed in the early 1990’s

• Due to continual advances in pharmaceutical disease management and as new 
medicines are used to treat particular diseases, e. g.  treatment for hepatitis B  and 
C, the Rx - Risk  req uires periodical updating and re- validation



Updated Rx- Risk
• The updated Rx - Risk  index  consists of 46 comorbidity categories

• F or each Rx - Risk  category, medicines indicative of each condition were 
mapped to the W orld Health Organisation’s Anatomical Therapeutic 
Chemical (ATC) classification system

• The mapping was performed by consensus between two pharmacists

• I f an individual had ≥ϭ dispensing fŽr a ŵediĐine in a giǀen ĐategŽrǇ tŚen 
they were considered to have been treated (using medicines) for that 
comorbidity



Ob j ective

1. To determine the validity of the updated Rx - Risk  index  in predicting 
one- year mortality in an outpatient population

2. W hat is the best way to use Rx - Risk  when predicting one- year 
mortality?  i. e.  a score, indicator variables

3. I s Rx - Risk  a better predictor of one- year mortality than crude 
prescription counts?



Data Source 
• The primary data source was the Australian G overnment Department of 

Veterans’ Affairs (DVA) administrative claims database
• This dataset includes all medicines dispensed on the Australian 

Pharmaceutical B enefits Scheme and Repatriation Pharmaceutical B enefits 
Scheme, as well as all medical, hospital and allied health services claimed by 
veterans

• Ex ternal validation of the Rx - Risk  index  was conducted using the 
Pharmaceutical B enefits Scheme (PB S) 10%  sample of the Australian 
population.  
• This dataset contains information on the dispensing of prescription medicines



Study Population
• I ncluded individuals in the DVA dataset with at least one health care 

encounter between 01 J uly 2013 and 31 December 2013.  
• Health care encounter could be one of the following;

1. A medication dispensing
2. A doctor’s visit
3. A hospitalisation

• L imited to G old card holders (individuals eligible for full health care 
coverage)

• Aged between 65 and 100 years

• Rx - Risk  and prescription counts were calculated between 01 J anuary 
2014 and 31 December 2014

• Death was determined in the following year, 2015



Study Design
• A baseline logistic regression model comprising age and 

gender, with one- year mortality as the outcome.
• Rx - Risk  was added to the baseline model as (i) an unweighted 

score, (ii) a weighted score, and (iii) with 43 comorbidity 
categories as indicator variables.  

• Three crude prescription counts were added separately
• C- statistic and AI C were used to determine the best predictor 

of one- year mortality.
– C- statistic between 0 and 1;  closer to 1 the better
– AI C;  smaller the better



Measures of Rx- Risk and 
Prescription Counts

• An unweighted score:  a simple count of the number of comorbidities a 
person has ranging from 0- 43

• A weighted score:  that weights the comorbidity categories depending on 
the strength of their association with one- year mortality, e. g, CHF  would 
be ex pected to carry a higher weight than migraine.  Then sum the 
weighted categories.

• 43 individual variables:  each comorbidity category is treated as a binary 
variable indicating the presence /  absence of each condition

• Prescription count Measures
– Total number of prescriptions dispensed
– Total number uniq ue medicines dispensed based on ATC codes
– Total number uniq ue medicines dispensed based on PB S codes



How Comorb idity weights were calculated 
• A baseline logistic regression model comprising of age and 

gender, with one- year mortality as the outcome.
• Then 43 indicator variables were added to the baseline model
• Comorbidities weighted according to odds ratio and p- value

Odds ratio P- value Weighted Rx- Risk score

Any odds ratio > 0. 10 0

< 1 чϬ͘ϭϬ - 1

ϭ͘Ϭ ч and фϭ͘Ϯ чϬ͘ϭϬ 1

ϭ͘Ϯ ч and фϭ͘ϰ чϬ͘ϭϬ 2

ϭ͘ϰ ч and фϭ͘6 чϬ͘ϭϬ 3

ϭ͘6 ч and фϭ͘ϴ чϬ͘ϭϬ 4

ϭ͘ϴ ч and фϮ͘Ϭ чϬ͘ϭϬ 5

≥ Ϯ чϬ͘ϭϬ 6



Results of the V alidation Study
Models AIC Difference in AIC C- statistic (95 %  

Confidence Interval)

B ase Model (B M): age and gender ϴϬ5ϯϴ͘5 Ϭ͘ϳϯϴ ;Ϭ͘ϳϯϰ͕ Ϭ͘ϳϰϮͿ

Rx- Risk measures

B M +  unweighted Rx - Risk 79420. 1 ϭϭϭϴ͘ϰ 0. 751 (0. 747, 0. 754)

B M +  weighted Rx - Risk 76102. 4 4436. 1 Ϭ͘ϳϴ6 ;Ϭ͘ϳϴϮ͕ Ϭ͘ϳϴϵͿ

B M +  43 comorbidity indicators 75692. 2 ϰϴϰ6͘ϯ Ϭ͘ϳϵϭ ;Ϭ͘ϳϴϴ͕ Ϭ͘ϳϵ5Ϳ

Crude Measures

B M +  prescription count 79105. 9 1432. 6 0. 755 (0. 751, 0. 759)

B M +  uniq ue ATC medicine count ϳϴϯϳϰ͘5 2164. 0 Ϭ͘ϳ6Ϯ ;Ϭ͘ϳ5ϴ͕ Ϭ͘ϳ66Ϳ

B M +  uniq ue PB S medicine count ϳϴϮϭϬ͘Ϯ ϮϯϮϴ͘ϯ 0. 764 (0. 760, Ϭ͘ϳ6ϴͿ



Internal and External V alidation
• Two internal validation methods - for validating the logistic regression 

model used to calculate the comorbidity weights.
– K - fold cross- validation
– B ootstrapping

• Ex ternal validation
– U sed the PB S data
– B aseline binary logistic regression, comprising age and gender, with 

one- year mortality as the outcome.
– Rx - Risk  added to the baseline model as (i) a weighted score, and (ii) 43 

comorbidity categories as indicator variables.
– Then weights calculated in the DVA dataset were applied to the PB S 

cohort, and vice versa.



Results of Internal V alidation

C- statistic

B M +  weighted Rx - Risk Ϭ͘ϳϴ6

Internal V alidation Methods

Training – weight based on OR, average Ϭ͘ϳϴ6

Testing – weight based on OR, average Ϭ͘ϳϴ5

5000 bootstrap samples, average Ϭ͘ϳϴ6



Results of External V alidation

Models AIC Difference in AIC C- statistic (95 %  
Confidence Interval)

B ase Model (B M): age and gender 79527. 9 0. 761 (0. 756, 0. 766)

Rx- Risk measures

B M +  weighted Rx - Risk ϳ5ϴϰϵ͘6 ϯ6ϳϴ͘ϯ Ϭ͘ϴϬϵ ;Ϭ͘ϴϬ5͕ Ϭ͘ϴϭϯͿ

B M +  43 comorbidity indicators ϳϭ6ϴϵ͘ϭ ϳϴϯϴ͘ϴ Ϭ͘ϴϰ5 ;Ϭ͘ϴϰϮ͕ Ϭ͘ϴϰϵͿ

Crude Measures

DVA weights applied to PB S cohort ϳϯϭϰϯ͘ϴ 6ϯϴϰ͘ϭ Ϭ͘ϴϯϯ ;Ϭ͘ϴϮϵ͕ Ϭ͘ϴϯϳͿ

PB S weights applied to DVA cohort ϳϴ5ϳϯ͘5 1965. 0 0. 761 (0. 757, 0. 764)



Conclusion

• The updated Rx - Risk  index  strongly predicted one- year 
mortality

• Modelling Rx - Risk  as a weighted score or individual covariates 
was found to be most predictive of one- year mortality

• I n practice, modelling Rx - Risk  as individual covariates may be 
more easily applied





































































































Building healthy aged-care communities: Primary care in aged-care.

Veterans’ Medicines Advice and 
Therapeutics Education Services 

Project

Information to support quality care initiatives in 
aged-care

 A,  E,  M.s 47F s 47F s 47F



Veterans’ MATES:
Providing practical medicines advice and 
therapeutic education for health 
professionals and veterans:
– Based on an analysis of  linked health data 

provided through DVA;
– In an environment where current practice 

guidelines are often based on evidence 
from studies which do not include older 
people 



Veteran treatment population 
by age

DVA annual report 2003-4; p117



72% of veterans use 6 or more unique medicines concurrently

Unique Medicines Veterans % of Rx Population
1 to 5 92,792 28.0%
6 to 10 100,114 30.2%
11 to 15 70,509 21.3%
16 to 20 37,720 11.4%
21 to 25 17,325 5.2%
26+ 12,951 3.9%
TOTAL 331,411 100.0%
DVA annual report 2003-4



• Approximately 16000 (5%) veterans live in aged-
care facilities 
– of these 9000 (56%) are in high-care

• The number of veterans in aged-care is expected 
to grow from 16,205 to 28,777 by mid-2007*

• Veterans in low-care were dispensed an average of 
8.7± 5.4 medicines 

• Those in high-care an average of 7.8± 5.0 different 
medicines. 

* Department of Veterans' Affairs, 2004, http://www.dva.gov.au/health/lastdebt/execsum.htm



For veterans in aged-care:
• In a recent examination of the DVA database we 

found NSAIDs,  antithrombotics and some 
preventive cardiovascular medicines are used less 
by veterans with high-care needs, which may be 
an indicator of good practice. 

• We also found high levels of use of some 
medicines (analgesics, psychotropics, 
antibacterials, laxatives and PPIs) which may be 
indicators of poor patient care practices.

There are however, few data to provide evidence to 
support these assumptions.



It is possible to use databases such as 
those maintained by DVA to offer 
information to health professionals, 
veterans and aged-care facilities on current 
management patterns and outcomes 
associated with those patterns of care for 
residents in aged-care facilities. 



Routine provision of this information to aged-care 
may be useful to inform the discussion as aged-
care panels examine quality improvement 
activities, preventive care initiatives and the 
development and implementation of protocols 
around primary health care in aged-care.

Key clinical areas such as:
– Diabetes
– Falls prevention,
– Bowel management
– Continence
– Behaviours of concern
– Pain management

could be targeted



For example:
• Data available from the suite of DVA databases,  

could be used to construct a  DUE program for 
aged-care facilities with a large proportion of its 
residents who are veterans.
– The results could be used in an on-going quality 

improvement cycle

• This type of data driven quality improvement 
approach could work at an individual facility or 
Divisional level.



Conclusion
• Residents of aged care require access to 

primary medical care
• Guidelines to support best practice 

medication management in this setting are 
lacking

• Data on current management strategies 
and their outcomes are critical to enable 
GPs to work with aged-care facilities on 
quality improvement strategies. 















































































V eterans’  MATES

L ibby 
U niversity of South Australia
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V eterans’  MATES

• I t 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

I dentifying the problem: detection

• W e assessed use of bone mineral density tests among 
older men and women
– L ess 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

I dentifying the problem: falls and fracture

• W e 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

L each et al. , J PPR;  2013

et al. , 2012s 47F

















I nterventions delivered
V eterans GPs PhC Other

Dementia and changes in 
behaviour Sep 2016 (9471) 5032 8365

2510: RACF

Reviewing the medicine 
routine Nov 2016 59022 15731 8339
COPD: k eeping well this 
winter Mar 2017 13266 7847 8320

2504: RACF

W ound care J une 2017 52778 14178 8363 2504: RACF

U nderstanding chronic pain Sep 2017 13968 8568 8370
689: 

Psychologist

Depression management Nov 2017 13606 8170 8347

Preventing falls Mar 2018 19958 9298 8365 2502: RACF

Osteoporosis 54871 15749 8381

PPI  35043 13494 7703 2501: RACF

Medicines and dry mouth 14334 8673 8444 8638: Dentists













The interventions have been 
effective









Reducing medicine complex ity: November 2016 

Aim: to encourage home 
medicines review to reduce 
medicine complex ity

Medication review services
• I mproved medication appropriateness

• 4 points on the medication 
appropriateness index  

• I mproved adherence 
• ~ 4. 6%

• Reduced medication dosing 
• mean difference, 2 less doses.

• Reduced medication costs
• F or patients with diabetes mellitus or 

heart failure, 
• lowered the odds of hospitaliz ation 

(diabetes: OR, 0. 91 to 0. 93);  heart 
failure: 0. 55;  95% CI , 0. 39 to 0. 77) and 

• Reduced hospitaliz ation costs 
• mean differences ranged from 

оΨϯ6ϯ͘ϰ5 tŽ оΨ398. 98
JAMA Intern Med. 2015;175(1):76-87









W ound management: J une 2017 

• Aim: to improve the 
management of sk in tears 
and venous leg ulcers

• Particular emphasis on use 
of emollient and use of 
compression therapy
– 73%  of venous leg ulcers will 

be healed at 12 week s with 
compression therapy, 
compared to 31%  without

– U se of emollient reduces the 
risk  of sk in tears by 50%















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





















Conclusion

• Program continues to  be effective in:
– Providing needed education for veterans and 

health professionals, 
– Successfully targeting areas where there are 

k nowledge gaps and gaps in care
– I mproving use of services and medicines
– I mproving health outcomes for veterans























The influence of PTSD on 
analgesic use in Vietnam 

veterans with musculosk eletal 
conditions

L isa M K alisch Ellett, Nicole L  Pratt , Anna K  Moffat,, Eliz abeth E Roughead, 
Veterans’ MATES Program

U niversity of South Australia, Adelaide, Australia
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B ack ground

• Musculosk eletal pain and PTSD commonly concurrent
– 80%  of Vietnam veterans with PTSD had chronic pain¹  (U S)
– 14%  of G ulf war veterans had PTSD +  arthritis²  (AU S)

• 4. 8%  had PTSD but not arthritis

• Opioid analgesics
– U se is higher in veterans with PTSD 
– High risk  use is more common³

1.  Higgins et al. , Pain Medicine, 2014
2.  K elsall et al. , Pain, 2014
3.  Seal et al. , J AMA, 2012



W hy worry about analgesic use in PTSD?
• No published studies for analgesic use in Australian veterans

– I nfluence of PTSD on this use?  

• No evidence to support long term opioid use

• Opioids associated with an increased risk  of adverse clinical ŽƵtĐŽŵesϺ 
– most pronounced in veterans with PTSD

• Opioids among patients with mental health prŽďůeŵs ŵaǇϻ͗
– result in or ex acerbate substance abuse
– worsen mental health symptoms over time

4.  Seal et al. , J AMA, 2102
5.  Sullivan et al, Arch I ntern Med, 2006







Cohorts
Back or knee condition +  
PTSD (N= 5 909)

Back or knee condition NO 
PTSD (N= 4 909)

Mental health 
hospitalisations

4% 2%

Psychiatrist consultations 35% 8%

B enz odiaz epines 19% 14%

Antipsychotics 9% 5%

Antidepressants 50% 23%

SSRI s 27% 11%

All differences sig nificant at p< . 0001



Results- dispensings

• 41%  overall had no pain medications dispensed in study period

• Median different pain medicines per veteran
– B ack  or k nee condition +  PTSD =  2 (I Q R=  1- 3)
– B ack  or k nee condition NO PTSD =  2 (I Q R=  1- 3)









Comparison to previous research
G eneral population

Our study General practice 
(H enderson et al., Pain Med, 
20 1 3 )

N 10 318 5 793

Age 79%   older than 65 years 75% < 64 years

G ender male 41%  male

Paracetamol 30% 43%

NSAI Ds 30% 22%

Opioids 34% 34%



Comparison to previous research
Veterans

Our study US Study 
(Seal et al., J AMA, 20 1 2)

N 10 318 141 029

Conflict Vietnam I raq  and Afghanistan

Age All over 55years 58% younger than 30 years

G ender 99%  male 89%  male

Highest OME q uintile 10mg 33mg



Conclusions

• W hen converted from OME:
– Median daily dose 1. 2- 1. 3mg morphine
– Eq uivalent to minimum recommended dose range for CNCP 

• (i. e.  5mg twice daily) for two months

• Average daily dose much lower than U S research

• Short term use in low dose range is the norm



L imitations

• Does not capture OTC medicines 
– Though NSAI Ds much greater than general population



Ack nowledgements

• Australian G overnment Department of Veterans’ Affairs

• Veterans’ MATES team  www. veteransmates. net. au







What is V eterans’  MATES?

Since 2004 the Australian G overnment Department of 

Veterans’ Affairs (DVA) has provided Veterans’ MATES.  

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

information specifically tailored for members of the veteran 

community and their healthcare team, and helps veterans to 

develop their health literacy.  









Australian Government Department of V eterans’  
Affairs Health Claims Data

• Treatment population of approx imately 223,200 
veterans;  mean age is 76 years, with 5 co- morbidities 

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

• Hospital records (diagnosis and procedures)







V eterans’  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 k idneys and 
req uire dose adjustment 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 G Ps, 8,000 pharmacist and 27,000 
veterans tak ing medicines that req uire renal function monitoring.





V eterans’  MATES highlights
Reducing the risk of falls &  hip 

fractures

• F alls can impact  lifestyle, confidence and independence and 
can result in major injuries including hip fractures

• F alls do not need to be a part of getting older

• Our latest falls prevention  topic in 2012 aimed to assist 
appropriate medicine use and reduce risk  of falls and fracture





















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









Reach

• 42,327 DVA-client specific messages for 
15,588 GPs.
– 24,532 digital messages direct to EHR
– 17,795 delivered by post
– All Australian states and territories

• Eligible DVA-clients received intervention 
by post



Evaluation and Results

• Pre-post comparison
– Increase in the average number of psychologist 
services in the 3 months after the 
intervention when compared to the three months 
prior

• digital: 0.51 prior to 0.56 post, p<0.001
• post: 0.59 prior to 0.65 post, t-test p<0.001

– There was no significant difference between 
digital and post groups (ordinary least 
squares regression p=0.1)





Conclusion

• Clear opportunities for better data use in 
emergency preparedness systems

– Algorithms to identify need urgent care

– Intervention was developed, targeted, and 
delivered to GPs across Australia in 4-8 weeks

– Secure delivery to the clinical desktop in real 
time interventions







































 

Measure is prescriptions dispensed per 100,000 people aged 65 years and over: 2013-2014



Measure is prescriptions dispensed per 100,000 people aged 65 years and over: 2013-2014



Measure is prescriptions dispensed per 100,000 people aged 65 years and over: 2013-2014





































Medicines, delirium and hospitalisation: 
Can we do better? 
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What the prevalence of use of medicines associated with delirium in 
Australian hospital patients is.

We aimed to assess the use of 
medicines associated with delirium in 
older hospitalised patients where a 
delirium diagnosis was
recorded.

SO…..





Method

Retrospective observational study of people aged 65 years or 
older with a hospital diagnosis of delirium between January 2010 
and 31 December 2015.

Medicines associated with delirium were  identified from two 
systematic reviews and categorised as medicines with a known 
risk of delirium and medicines suspected to be associated with 
delirium. 

Exposure to medicine at the time of hospital admission was 
determined by prescription dispensing dates. Method to 
determine exposure has been used previously in 
pharmacoepidemiology research.*

Medicines associated with delirium at the time of hospital 
admission were assessed. 

*Pottegård A, Hallas J. Pharmacoepidemiol
Drug Saf. 2013;22:803-809.



75% medical
18% surgical

23,900+

Patient characteristics

22,932 patients 
hospitalised with 
a diagnosis of
delirium between 
2010 and 2015

89
YEARS
Median age at 
admission was 
89 years
50% women

18% l iving in 
residential 
aged care



40% 37%
40%(n=6812) of
medical 
patients were 
taking one or 
more medicines 
with a known 
risk of delirium

Most frequently 
used medicines 
were psycholeptics, 
opioids and 
tricyclic 
antidepressants

37% (n=6812) of
surgical 
patients were 
taking one or 
more medicines 
with a known 
risk of delirium

The findings

62% using at 
least one 
anticholinergic 
medicine and 
27% using two 
or more

Kassie GM et al. Australas J Ageing. 
2019;00:1–8. 
https://doi.org/10.1111/ajag .12608









Need to plan
systematic 
interventions 
targeting 
patients’ 
medication 
use, as 
medications 
are known 
precipitants of
delirium

1/3 of older 
hospitalised 
patients with a 
delirium 
diagnosis are 
taking 
medicines 
associated with 
delirium prior to 
admission

The take homes

Minimising the use 
of medicines that 
precipitate 
delirium needs to 
be part of any 
strategy to 
prevent and 
manage delirium

Initiate medication 
reviews prior to 
hospitalisation or 
at the time of 
admission 
targeting high-risk 
medications 
suitable for 
ceasing or 
tapering to reduce 
delirium risk











































Veterans’ Medicines Advice and 
Therapeutics Education Services: 
Health program planning in action 

Andrew  & Libby 
Quality Use of Medicines & Pharmacy Research Centre

Sansom Institute, University of South Australia,
on behalf of the Veterans’ MATES project team
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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





Module Development Processes
Therapeutic area selected

Medication-related problem analysis

Module materials, including 
patient specific feedback, 
developed

Module implementation

Evaluation

Module topic selected



The data set: Pharmacy datamart

• All pharmacy claims over the last 5 years
– Medicine dispensed, quantity, strength, doctor, 

pharmacy, patient, date of prescription, date of 
supply

• Client file
– date of birth, date of death, location, card type, 

• Provider file
– Speciality codes, practice location



Enables

• Tracking patients, doctors or pharmacies
• Client and provider files enable 

identification of denominator population



Modules implemented to date

• Home medicines review services
• Beta-blocker use in patients taking 

medicines indicative of heart failure
• Cardiovascular medicine use in patients 

with diabetes
• Non-steroidal anti-inflammatory drug use in 

patients with heart failure or diabetes



Module 1: Flag veterans for 
medication review

Rationale: 
• Polypharmacy is common

– on average, male veterans over 70 years 
have 45 prescriptions dispensed per year 

• Utilisation of home medicines review 
services in the Australian community is low
– 5,161 medicines review services in 2002 
– 4,975 in 2003. 



Module 1 aim: to increase home 
medicines reviews for those who 

take multiple medicines

• Patients aged over 65 years who were 
dispensed at least five unique medicines 
every month for four months  



The intervention: prescriber feedback



Supportive 
educational material



Supportive educational material for veterans



Evaluation: Module 1

• Stakeholder surveys 
– 1 page questionnaire distributed with the 

module material
• Veteran cohort study
• LMO cohort study





Doctors find the prescriber 
feedback helpful

• 50% of respondents indicated that the 
feedback provided them with new 
information









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 medications
• Number of hospitalisations (any diagnosis)
• Number of general practitioner and 

specialist attendances



Conclusion

• Patient-specific prescriber feedback has 
been well received by general practitioners

• Supportive educational material to veterans 
has also been well received

• The intervention has increased the rate of 
home medication reviews among targeted 
veterans

• Claims data sets may be beneficial for 
improving health service delivery



Tools for Practice Research

National Health datasets: Leading 
practice-based research and 

improving practice.

Andy  & Libby 

Quality Use of Medicines and Pharmacy Research Centre, 
Sansom Institute, 

University of South Australia

s 47F s 47F



Current themes in practice-based 
research

• How to bridge the evidence/practice gap.  

• The management of complex patients with 
multiple chronic conditions.  



Health Datasets as tools for 
research

• Australian health datasets are now being used as 
powerful pharmacoepidemologic tools to guide 
health service delivery and research. 

• Health datasets enable an examination current 
care and patterns of care and assessment of health 
outcomes. 

• This information can help select priority clinical 
areas for research, identify gaps in service 
provision or service coordination and highlight real 
world risks of adverse events. 



The need for practice-based research
• While data can highlight medicines issues, it can not answer the 

question of why the issue arose. 
• The evidence/practice gap is not always due to poor knowledge of 

guidelines or bad practice. 
• Practice-based research is necessary:

– to determine why the gap exists
– to understand the nature of interactions between practitioners 

and patients, 
– to examine processes of care and 
– to explore patient knowledge and preferences. 

• This presentation demonstrates the use of a national health 
dataset as a tool to support practice-based research using 
examples drawn from the Veterans’ MATES project



The DVA health datasets allow 
identification of:

• under-use of medicines or services, 
• use of the wrong/inappropriate medicine 
• use of too much medicine  
• persistence and compliance issues 
• patients who use multiple medicines or see 

multiple providers
• issues surrounding monitoring of medications and 

adverse events (including adverse drug reactions, 
contraindicated therapy, drug interactions, 
duplication of therapy)

• continuity of care issues
• processes of care





Examples of findings from the 
database analyses: HMR

• Veterans are a group at high risk of medication 
problems; 
– 82% are 65+ years 
– 76% of veterans use 5 or more unique 

medicines
– Male veterans over 70 years have on average 45 

prescriptions dispensed per year. 
• Utilisation of home medicines review among the 

veteran population is low
– only 5,161 medicines review services being 

reimbursed for veterans in 2002 and 4,975 in 
2003  



Practice-based Research

Aim: to increase the rate of home 
medicines reviews for veterans over 65 
years on multiple medicines

Method: Patient specific prescriber feedback 
with information also provided to patients







GP comments

• 32% of LMOs indicated they had referred at 
least one of their patients for an HMR or 
RMMR in the last month 
– 50% of LMOs indicated the most 

common reason for referring patients for 
a Medicines Review was patient 
confusion about their medications. 

– 27% considered multiple medicine use as 
the main reason to refer



Pharmacists comments
• 59% of pharmacists indicated they had referred at 

least one of their patients for a Medicines Review 
in the last month 

• 66% of pharmacists indicated the most common 
reason for referring patients for a Medicines 
Review was patient confusion about their 
medications. 18% considered multiple medicine 
use as the main reason to refer 

• 49% of pharmacists indicated there were enough 
accredited pharmacists in their area to cover  
demand  



Veterans comments
• 54% of veterans indicated they use a pill 

box or blister pack to aid taking medicines
• Only 3% of veterans indicated they 

sometimes missed doses of their medicines. 
Overall, 95% reported never or hardly ever 
missing doses. 

• 75% of veteran who admitted missing any 
medicine dose(s) indicated forgetfulness 
was the reason. Three percent saw no need 
for the regular doses of medicine 



Focus on Diabetes care

19000 veterans are taking 
medicines indicative of diabetes



How are Australian war 
veterans with diabetes currently 

managed?



Appropriate 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,

• Only 53% were dispensed lipid lowering 
therapy and 

• Only 52% were dispensed antiplatelet 
agents



Use of 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  





Medication-related problems
• Patients with diabetes, and those aged over 65 

years, are at particular risk of cardiovascular and 
renal adverse effects. 

• 34% of veterans with diabetes were dispensed at 
least one NSAID in the year April 2004-March 
2005

• Those dispensed a NSAID were more likely to be 
hospitalised
– For every 1000 people with diabetes who are 

treated with an NSAID there are an extra 20 
hospitalisations per year due to adverse 
events.



Diabetes 
population

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

Acute myocardial 
infarct

0.076 0.061 1.26 0.80 –
1.99

Hypertension 0.004 0.005 0.768 0.11-5.53



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.

• Patients with diabetes, and those aged over 65 years, are at 
particular risk of cardiovascular and renal adverse effects from 
NSAIDs3.

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

3. Griffin MR, Yared A, Ray WA. Nonsteroidal antiinflammatory drugs and acute renal failure in elderly persons. Am J Epidemiol. 2000 Mar 
1;151(5):488-96



Research
• Aims:

– To increase the use of cardiovascular medicines 
in veterans with diabetes

– To decrease the use of NSAIDs in veterans with 
diabetes

– to increase;
• the use of  diabetes cycle of care and care plans
• testing for

– Microalbuminurea, particularly for those residing in 
residential aged care, and

– glycaemic control.



Cessation rate of NSAIDs

62% of those in the cohort in Feb-May 
2005 were no longer on NSAIDs in Feb-
May 2006



Conclusions
• Conducting pharmacoepidemiologic studies in 

health data sets;
– provides data on medication-related problems 

and service delivery.
– informs the development of practice-based 

research
– suggests aspects of the problems that could be 

amenable to change and
– enables evaluation of interventions,

BUT 



The contribution of experienced 
practitioners to the design and analysis of 
data from pharmacoepidemiologic studies is 
essential to ensure relevance of studies and 
outcomes in the current clinical 
environment.

Practice-based data can be used to 
replicate studies conducted in larger 
national data bases and to supplement 
information from them.











Problem with opioid use
• Potential for inadvertent transition of initial opioid use for acute pain to 

chronic use
• Studies examining opioid use post-discharge from surgical hospital 

admissions 
– 3%-10% of people who were opioid naïve prior to surgery were still 

taking opioids at one year follow-up1-3

1. Calcaterra SL, Yamashita TE, Min SJ, et al. Opioid Prescribing at Hospital Discharge Contributes to Chronic Opioid Use. J Gen Intern Med. 2016; 31: 478-85.
2. Macintyre PE, Huxtable CA, Flint SL, et al. Costs and consequences: a review of discharge opioid prescribing for ongoing management of acute pain. Anaesth
Intensive Care. 2014; 42: 558-74.
3. Lindestrand AG, Christiansen ML, Jantzen C, et al. Opioids in hip fracture patients: an analysis of mortality and post hospital opioid use. Injury. 2015; 46: 1341-5.



Aim
• I n Australia, it is unclear whether initial opioid use to manage acute post-

surgical pain leads to chronic opioid use

• To determine the time to opioid cessation post- discharge from 
hospital in persons who had been admitted to hospital for a 
surgical procedure who were previously naï ve to opioids
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Limitations
• Included only patients naïve to opioid therapy 

on admission to hospital. 
• Reliance on administrative health claims data. 

Not able to determine the severity of pain. 
• Data on consumption of opioids not available 
 whether all the opioids supplied were 
consumed is unknown. 



Conclusions
• Opioid initiation post-surgical hospital admission leads to chronic use of 

opioids in a small percentage of the population. 
• Given the frequency at which surgical procedures occur, this means many 

people are affected. 
• Hospital analgesic policies should include strategies to support post-

discharge assessment and follow-up of patients at risk of becoming 
chronic opioid users.



























































































W hat is Veterans’ MATES?
• Veterans’ MATES (Veterans’ Medicines Advice 

and Therapeutics Education Services) provides 
tailored information on a q uarterly 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 G Ps regarding 
medicines dispensed to their veteran patients.

• The national program is evaluated using 
surveys provided at the time materials are 
distributed, as well as observational studies 
using administrative claims data.









More than three q uarters of aged care facility respondents 
indicated that their staff memb ers were likely to implement 

tips as part of a resident’ s care plan

85%

1%

10%

4%

Y es

No

U nsure

Tips not shared

Are your staff memb ers likely to use any of the practical tips or 
implement these tips as part of a resident’ s care plan?





Pharmacist and aged care facilities indicated they had received 
positive feedb ack from families and carers regarding sharing of 

their practical tips

27%

23%

17%

32%

1%

Y es

No

U nsure

F amilies and carers have not
shared their practical tips

I  have received feedback  that
was not positive

Pharmacists

42%

13%

15%

29%

1%

Y es

No

U nsure

F amilies and cares have not
shared their practical tips

I  have received feedback  that
was not positive

Have you received any positive feedb ack from families and carers regarding how helpful they 
have found either identifying or sharing their practical tips to personalise care for their loved 
one?

Residential aged care facilities











V eterans’  MATES

• I t 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

I dentifying the problem: detection

• W e assessed use of bone mineral density tests among 
older men and women
– L ess 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

I dentifying the problem: falls and fracture

• W e 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

L each et al. , J PPR;  2013

K alisch et al. , 2012























Our collective results



• between 2004 and 2013 

– 220,00 years of more 
appropriate treatment 

– 67,500 veterans receiving 
necessary tests and services 
930 hospitalisations avoided

– At least 140 premature 
deaths avoided

• >  70%  of veterans and 80%  of 
general practitioners report the 
program is useful

Our collective results



Moving to e- delivery







Collaborating with veterans to address 
issues of concern to them

• Veterans and DVA came to us with the q uestion 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.

W hat was k nown?

Clauston et al, Alz heimers Dement.  2016 
W ang et al. , J  Affect Disord.  2016 
Mez iab et al. , Alz heimers Dement 2014
Q ureshi et al.  J AG S 2010
Y affe et al.  Arch G en Psychiatry 2010







W hat does it mean?

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







The practice challenge



The practice challenge



• Pharmacists are the 
most accessible health 
professionals

• W e saw an opportunity 
for pharmacists to help 
people who may not be 
getting the mental health 
support they needed 
during the pandemic















The practice solution



Pharmacists and other health professionals 
found the information useful

78%
of pharmacists told us that 
the resource was useful

72%
of doctors told us that the 

resource was useful



“ Thank  you for your recent Veterans’ MATES 
document.  I t made me feel that someone 
actually cares about my health and supplied tips 
to assist myself and wife, in control and handling 
the COVI D- 19 virus”



The techniq ues provided 
pharmacists with additional tools 
to support patients in distress at 

any time, for any reason.

• Resources developed for this Veterans’ MATES 
intervention are available from: 
https:/ / www. veteransmates. net. au/ topic- 60

• Health professional and consumer resources 
are available











































































Amiodarone and hypothyroidism: positive control

Amiodarone and allopurinol: negative control





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

disorder

Risk of arrhythmia Risk of stroke
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The building blocks

• Data - Veterans’ MATES program

• Digital media – eDelivery
project

• Emergency preparedness - COVID-
19 and beyond



Veterans’ MATES
DATA





Leadership

Prof. Libby Roughead
Program Director

Prof. Nicole Pratt
Data and evaluation lead

Assoc. Prof. Andre Andrade
Deputy Director

Ms. Tammy LeBlanc
Program Manager



We take a Big Data Source



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



Underpinned by frameworks that 
promote learning and behavior 
change





Evidence of effect

Medicine overuse

Medicine underuse

Uptake of preventative tests



The eDelivery project
Digital media



The e-Delivery project

• Use digital media to replace postal 
delivery

• Main goals
– Increase agility and capacity to respond 
to sudden public health demands

– Incorporate into GP’s workflow



The opportunity to improve the 
improvement program

• Reliance on primary care provider
– About 84% of Australians see a GP every 
year, and 77.3% of patients have a 
preferred GP1

• Technological readiness in primary 
care
– Near universal use of electronic health 
records for more than 10 years2

1) The Royal Australian College of G eneral Practitioners.  G eneral Practice: Health of the Nation 2019.  East 
Melbourne, Vic: RACG P, 2019.
2) J ha AK , Doolan D, G randt D, Scott T, B ates DW .  The use of health information technology in seven nations.  I nt J  Med 
I nform.  2008 Dec; 77(12):848- 54.  PMI D: 18657471.  



Challenges and solutions

• Technical challenges 
– Data integration with flexibility 
(quarterly topics)

• Implementation challenges
– Product orientation vs service 
orientation

• What we did
– Technology developed in-house
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Scale
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Prototype → Test → Iterate → 
Scale

5 20 189 1,651

51,042
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COVID-19
Emergency preparedness



Quick recap



Issue identification





Scale and speed

• Scale
– Secure message: 51,052 interventions 
to 11,375 GPs

– Postal mail: 26,859 interventions to 
7,202 GPs

– All states and territories

• Speed
– 4 weeks between initial idea and 
intervention delivery



Increased visits to GP from 
the digital group – HR 1.38 
(CI 1.35, 1.4)



Promoting access to mental 
health services – July 2020



COVID-19 oral therapy selection 
– Jun 2022



Moving forward
Emergency preparedness



What did we learn?

• Digital health is effective in 
detecting AND responding to 
emergencies

– National emergencies impact on 
chronic disease management

– Centralised data, distributed 
coordination



What did we learn?

• Digital health is effective in 
detecting AND responding to 
emergencies

– Clinical expertise to enhance 
administrative data

– Clinical expertise to tailor 
intervention



What did we learn?

• Strong stakeholder 
participation is required

– Multiple rounds of review and 
editing

– Endorsement by authorities and 
peers

– Benefits of an existing structure



Thoughts and aspirations

• Formalise the strategy in a 
plan

– Hierarchy of needs (e.g. oxygen at 
home)

– Capacity to activate different 
services, including rescue 
services

– Continuous monitoring of at risk 



Thoughts and aspirations

• Share the experience so it can 
be extended to all Australians

















Opioid use: Australia
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The planning stage
I dentifying the problem: opioid use and comorbidity development

23 %

3 0%

5 3 %

25  – 5 4  years

Percentage with anxiety

Incident stopped Incident chronic

Prevalent chronic

3 0%

23 %

5 7 %

25  – 5 4  years

Percentage with depression

Incident stopped Incident chronic

Prevalent chronic





















Veterans’ MATES &   COVI D

• During 2020 we focused on k eeping people 
well during COVI D- 19













Veterans found the information useful

28

23

7

2

40

VERY  U SEF U L

MODERATEL Y  U SEF U L

SL I G HTL Y  U SEF U L

NOT AT AL L  U SEF U L

I  DI D NOT RECEI VE…

%

W e recently provided some fact sheets to help support 
veterans through the COVI D- 19 pandemic.  I f you received 

these fact sheets, please indicate how useful you found 
them



COVI D – staying active

40

60

Y ES

NO

%

Veterans:  Has your confidence in being physically 
and socially active decreased since the COVI D- 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 ABC ….etc, not j ust another number.  The personal touch even from such a 
larg e department makes 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



Rapid response to COVI D was possible because

• Ex isting data infrastructure
• Strong stak eholder support
• Ability for e- delivery to the clinical desk top















Commercial in confidence

Veterans’ MATES:
health promotion planning and 

evaluation to improve medicine use
Libby  Andrew 

Sansom Institute 
University of South Australia

s 47Fs 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





Therapeutic area selected

Medication-related problem analysis

Patient specific feedback 
developed

Module implementation

Evaluation

Module topic selected



Commercial in confidence

Project planning

Who do we need to involve?
– Department of Veterans’ Affairs
– Veterans’ Organisations 
– Royal Australian College of General 

Practitioners
– Australian Medical Association
– Pharmacy Organisations



Commercial in confidence

Project planning

WHAT are we aiming to do?
– Identification of target condition or 

medication

– To increase utilisation of medicines 
review services amongst veterans over 
65 years of age who are dispensed four 
or more medicines concurrently.



Commercial in confidence

Project planning

Why we aiming to do it?
– Veterans over 70 years have 45 prescriptions 

dispensed per year. 
– over 90% of community-dwelling, elderly people on 

multiple medicines had a least one problem with 
their medicines, with most people having 3 
problems.

– One quarter to one third of unplanned hospital 
admissions in the elderly are medicines related.

– Only 4% of the population likely to benefit have 
received an HMR in the last year



Commercial in confidence

Project planning

• Target groups
– Veterans over the age of 65 years who 

are dispensed four or more unique 
medicines concurrently over a four 
month period; and 

– General practitioners, who are the 
primary providers for the veterans 
targeted. 



Commercial in confidence

Project planning: Key Messages
For Doctor
• Provide medicine review for those on multiple 

medicines
• Medicines review delays time to next hospitalisation
For the veteran brochure 
• Medicines review can help you manage your medicines
• Talk to your doctor or pharmacist
Expected behaviour change

• Increase in medication review rates for persons on 
multiple medicines.



Commercial in confidence

Project planning: Objectives
• What are the specific objectives?
• Objectives could relate to changing:

– Awareness
– Attitudes
– Knowledge
– Skills
– Behaviour

• It is best if the objectives are 
SPECIFIC, MEASURABLE, ACHIEVABLE, 
REALISTIC, TIME-BOUND



Commercial in confidence

Project planning: Objectives (1)
• To provide useful information to LMOs about 

medicine review services
• To increase LMOs’ knowledge of the veterans they 

treat who are dispensed four or more medicines 
concurrently, the average number of unique 
medicines the veteran is dispensed per month and 
whether or not the veteran has had a medicines 
review in the last two years. 



Commercial in confidence

Project planning: Objectives (2)
• To provide useful information to veterans about 

medicine review service.
• To increase the annual medicine review rate 

amongst veterans who are dispensed four more 
medicines concurrently. 

• To increase the number of LMOs who have 
participated in at least one medicines review in the 
last 12 months.



Commercial in confidence

Project planning: 
the intervention

• A letter and Therapeutic Brief explaining the need 
for medicines review, what puts veterans at risk of 
medication problems, HMR, its benefits and how to 
access the services;

• Prescriber Feedback indicating to the GPs: 
a) the veterans they treat who are dispensed four 
or more medicines concurrently, 
b) the average number of unique medicines the 
veteran is dispensed per month and 
c) whether or not the veteran has had a medicines 
review in the last twelve months. 



Commercial in confidence

Project planning: 
the intervention (2)

• 4 weeks after the letter and prescriber feedback to 
general practitioners, a letter and educational 
brochure will be sent to veterans alerting them to 
the medicines review service.  



Commercial in confidence

Make sure the strategies and 
objectives link

• Objective: To provide LMOs with useful information 
about the home medicine review service. 
– Strategy: Information will be provided in the 

Therapeutic Brief 
• Objective:  To increase LMOs’ knowledge of the 

veterans they treat who are dispensed four or 
more medicines concurrently
– Strategy: Information provided by veteran-

specific prescriber feedback letter.



Commercial in confidence

Evaluation planning
• Evaluate all the objectives
• Process

– Are the structures in place?
– Are the structures utilised?

• Impact
– What is the impact of the strategies on Awareness? 

Attitudes? Knowledge? Skills? Behaviour?
– What is the impact on medication use?

• Outcome
– What is the change in health outcomes?



Commercial in confidence

Evaluation planning (1)

• Objective: To provide LMOs with useful 
information about medicines review service. 
– Indicator:  the percentage of LMOs 

reporting the information in the 
therapeutic brief was useful.

– Source:  Response form distributed with 
print material.





Commercial in confidence

Evaluation planning (2)

• Objective: To increase the annual 
medicines review rate amongst veterans 
who are dispensed four more medicines 
concurrently.
– Indicator: the number of veterans 

targeted who have had a medication 
review pre and post the intervention.  

– Source:  DVA claims database



Commercial in confidence

The intervention







The results: Process evaluation

Was the intervention distributed as 
intended?

GP letter sent Nov 30th 2004
Veteran letter sent Jan 17th 2005

How many GPs were sent 
program?

11383

How many GP mailings were 
returned unopened?

1189 (10%)

How many veterans were sent 
letters?

38570

How many veteran letters were 
returned unopened?

713 (2%)

How many response forms were 
received from GPs?

1,085 (11%) 

How many response forms were 
received from veterans?

11,150 (29%) 



Commercial in confidence

Did the intervention work? 
Impact evaluation

• 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

Outcome evaluation: did it make a 
difference to health outcomes?



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





Veterans’ Medicines Advice and 
Therapeutics Education Services 

Project
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Veterans’ MATES:
Providing practical medicines advice and 
therapeutic education for health 
professionals and veterans:
– Based on an analysis of  linked health data 

provided through DVA;
– In an environment where current practice 

guidelines are often based on evidence 
from studies which do not include older 
people 



Veterans’ MATES:
In the veteran population, because of age and poly-
morbidity, objective, evidence-based information is 
often non-existent or difficult to obtain.  
– Older people and people with poly-morbidities are 

systematically excluded from medicines trials.
– Guidelines for managing individual chronic 

conditions may not be useful when applied to 
individuals with poly-morbidity.

– Younger veterans with mixed mental and physical 
health problems associated with their experiences 
in service present unique treatment problems.

Gurwitz J. Polypharmacy: A new paradigm for quality drug therapy in the elderly 
(Editorial). Arch Intern Med 2004; 164: 1957-9.



Veterans’ MATES:
Poly-morbidity and poly-pharmacy is common in 
older people. 
– In Australia, 60% of 65 year olds have >2 

chronic conditions, while 80% of 85 year olds 
have >4 chronic conditions.

– 89% are taking one or more medications, with 
26% taking ≥ 5 medications concurrently. 

Gilbert A, Luszcz M, Owen N.  Medication use and its correlates among the 
elderly. Aust J Public Health 1993;17:18-22.



Veteran treatment population 
by age

DVA annual report 2003-4; p117



Veterans’ MATES:
• Medication-related problems are common and 

sometimes under-recognised in older, poly-morbid 
patients* 

• The question then arises; In the absence of direct 
evidence-based treatment guidelines what does the 
evidence say about consumer and provider services 
that provide some protection for the patient against 
medication-related problems?
* Gilbert A, Roughead E, Mott K, Barratt J.  Collaborative Medication management 
services; improving patient care. Med J Aust 2002;177:189-192.



Veterans’ MATES:

• We selected; 
• Patient-specific prescriber feedback
• Supporting information to medical practitioners
• Academic detailing and opinion leader support
• Supporting information to targeted veterans
• Supporting information to pharmacies 



Veterans’ MATES:
Services with the potential to protect 
patients from medication-related problems 
include:
– Improved communication between health 

professionals and patients
– Greater use of CMI as part of the 

consultation
– Regular collaborative medicines review
Roughead et al. MJA 2006;184: 315-316



Method
Every 13 weeks we develop a new module and provide :
• Patient specific feedback and educational material to 

GPs  (~ 12,000) in Australia;
• Educational brochures to veterans (~20,000 veterans)  

encouraging them to talk to their doctor and 
pharmacist;

• Educational brochures to pharmacies (~ 5000) and
• Academic detailing (150 GPs) and opinion leader (30) 

education in selected geographic areas.





Results

• Survey responses
– ~ 10% from GPs
– ~ 30% from veterans
– ~ 15% from pharmacists













Module 1:Changes in HMR rates  





Module 3: Diabetes and 
Cardiovascular medicine



Conclusion
• The Veterans’ MATES project has been well received 

by general practitioners and veterans. 
• The patient specific feedback has been successful in 

helping doctors review listed patients and has led to 
changes to some patient’s management.

• The list of patients for the GP to consider, and a brief 
discussion of the issues, appears to be useful to the 
GP as a practice management tool.



Where to from here?
– Extension of the Veterans’ MATES contract
– There are many research questions which arise as 

we do that work;
• What form of delivery of the information from Veterans’ 

MATES project is preferred by GPs,  other health 
professionals and veterans? 

• How, when current practice guidelines are often based on 
evidence from studies which do not include older people, 
can we support health professionals to discuss risks and 
benefits with older veteran patients?  

• How can patient preference be built into discussions 
between GP, pharmacist and patient?

– International opportunities for collaboration eg 
WHO



Ageing Well; Ageing Productively
A $2M NHMRC/ARC program grant

For older people, evidence-based information is 
often difficult to obtain or non-existent.  
– Older people and people with multiple chronic 

conditions are systematically excluded from 
medicines trials.

– Guidelines for managing individual chronic 
conditions may not be useful when applied to 
individuals with multiple chronic conditions
Gurwitz J. Polypharmacy: A new paradigm for quality drug therapy in the elderly (Editorial). Arch 
Intern Med 2004; 164: 1957-9.
Le Couteur DG. Prescribing in older people: Evidence based medicine or pharmaco-memetics?
Proceedings of the joint meeting of ASCEPT and APSA. Melbourne, 2005



Ageing Well; Ageing Productively
• Determine the prevalence and patterns of common 

poly-morbidity. 
• Review current treatment and management 

strategies.
• Determine the concordance of management 

strategies with available disease specific guidelines
• Examine the prevalence of conflicting treatment 

recommendations in individual patients. 
• Examine expected and actual outcomes in selected 

poly-morbid cohorts.  



































































































Implementing the interventions
Reducing the risk of hospital for acute 
confusion





Evaluating the results 
Quantifying the harm avoided
Risk of pneumonia
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Pratt et al.,  Drug Saf. 
2011

• 1 excess hospitalization for 
pneumonia for every 2 to 5 
patients helped.

• 1 excess hospitalization for 
hip fracture for every 4 to 
12 patients helped
– These numbers enable cost-

consequence to be 
calculated.  

– Intervention resulted in 
significant cost-savings due to 
hospitalisations avoided



Building research and collaboration 
across the region

• The Asian Pharmacoepidemiology Network
• http://aspennet.asia/aboutus.html















Tonight’s talk

• Part 1:  Ex plain Veterans’ MATES
• Part 2:  Talk  about all the associated research 

and research partners that has happened as a 
secondary outcome of Veterans’ MATES



The beginning

• I n 2004, the Australian G overnment Department of Veterans’ Affairs let a tender 
for continuation of its prescriber feedback  intervention program

• The original program had run between 1998 and 2002 and had used DVA’s health 
claims data to provide information to doctors about their veteran patients where 
there were concerns about inappropriate prescribing

• The U niversity of South Australia led a consortium to run the Veterans’ Medication 
Advice and Therapeutics Education Service (MATES) program.

• Discipline of G eneral Practice U niversity of Adelaide, 
• Discipline of Public Health U niversity of Adelaide, 
• NPS Medicine W ise, 
• Drug and Therapeutics I nformation Service, 
• Australian Medicines Handbook , 
• Repatriation Hospital Daw Park

• The initial contract was awarded for 3 years



V eterans’  MATES
• I t 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.  

• I t:
– has been provided by the Australian G overnment 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 stak eholder engagement and is underpinned by behavioural 
theory.

– Has reached over 300 000 veterans and 33 000 general practitioners, as well as all 
pharmacies and age- care facilities to date.









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

• 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

I dentifying the problem: detection

• W e assessed use of bone mineral density tests among 
older men and women
– L ess 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

I dentifying the problem: falls and fracture

• W e 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

L each et al. , J PPR;  2013

K alisch 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 uniq ue 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 sk ills and 
methods to use the data for k nowledge 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 q uestion is 
post- traumatic stress disorder a risk  for dementia in 
Australian veterans



• A number of observational studies have suggested almost a 
doubling in risk  of developing dementia for patients with PTSD

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

• None of the previous research ex amined the influence of 
medicine use.

W hat was k nown?

Clauston et al, Alz heimers Dement.  2016 
W ang et al. , J  Affect Disord.  2016 
Mez iab et al. , Alz heimers Dement 2014
Q ureshi et al.  J AG S 2010
Y affe et al.  Arch G en Psychiatry 2010







W hat does it mean?

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



Collaborating with the Australian G overnment 
Department of Health

• As a result of the Veterans’ 
MATES work , DVA staff 
spok e with the Department 
of Health on the potential 
of using data for health 
service improvement.

• This led to U niSA being 
invited to present to the 
Department of Health and 
Chief Medical Officer in 
2009, 2010 and 2011

• “The Government will provide 
$25.8 million over four years to 
enhance post-market surveillance 
of Pharmaceutical Benefits 
Scheme (PBS) and Repatriation 
Pharmaceutical Benefits Scheme 
(RPBS) medicine use…



The asthma post- mark et review
W hat was k nown?

• The Paediatric Medicines Advisory G roup was concerned that 
children were being supplied with a combination product 
containing two medicines (of L AB A and I CS) without trialling  a 
single ingredient product first







W hat was the outcome?

• G overnment advisory committee endorsed further NPS 
MedicineW ise educational programs targeting q uality use of 
medicines in children with asthma.



Collaborating with the Australian Therapeutic G oods 
Administration (TG A) to improve medicine &  medical 

device safety
• Metal- on- metal (MOM) hip prostheses 

are associated with increased risk  of 
revision compared to hip prostheses 
with bearings of other material 
– Articular Surface Replacement (ASR) 

was recalled from the Australian 
mark et in December 2009 after the 
Australian Orthopaedic Association 
National J oint Replacement Registry 
(AOA NJ RR) documented a 
comparatively high risk  of revision.  



W hat was k nown?

• Metal on Metal hips may produce metallic particles 
due to mechanical wear and metal corrosion 

• The metallic particles may cause local adverse effects 
and dissolve to metal ions 

• I ncreased blood levels of metal ions (especially 
cobalt) may also have systemic adverse effects

• TG A were interested to k now if there was an 
evidence of heart problems in patients with metal on 
metal hips







W hat was the outcome?

• Our results formed part of an evidence base used by TG A 
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 b e follow ed u p reg u larly and ….that the follow-
up include blood tests for cobalt and chromium.

• TG A req uested link age of the national data to answer this 
q uestion more conclusively



Collaborating with international partners 
to improve medication safety 

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

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



W hy worry about medicines safety?

• B efore we bring a medicine to treat a chronic disease to 
mark et, we test the medicine for a year in about 1700 people 
– I nsufficient number to k now if there are rare side effects or problems 

for people with multiple illnesses

• Only 50%  of the harms from medicines are k nown when they 
are first mark eted

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

U jeyl et al.  Dtsch Arz tebl I nt.  2012



Studying medication safety issues globally

• One of the methods we had been using to assess medication 
safety for veterans was prescription symmetry analysis

• Due to the simplicity of the method, we realised this would be 
an ideal method for global safety studies to rapidly identify a 
potential problem





Thiaz olidinediones and heart failure
• Observational studies;  predominantly in Caucasian 

populations
– Risk  of heart failure hospitalisation

– Rosiglitaz one RR =  2. 1 (95%  CI  1. 5- 2. 9) 1

– Pioglitaz one HR =  1. 4 (95%  CI  1. 1- 1. 8) 2

– Rosiglitaz one appears to have a higher risk  than 
pioglitaz one.  

– OR= 1. 2 (95%  CI  1. 1- 1. 3)3

• I s the risk  the same in Asian populations?
1. Singh S. , et al J AMA 2007
2. L incoff A. M. , et al J AMA 2007
3. L ok e Y . K . , et al B MJ  2011 Differences in the genes 

that metabolise the 
medicine may mean the 
side effect is different.
CYP 2C8 and PPARy

  





Could the regulators use it?



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



W hat was the outcome?

• Australian Therapeutic G oods Administration 
are now trialling implementation of the 
method to support post- mark et 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 b een used to compare them all

The lines show the studies comparing 
antihypertensive medicines https:/ / github. com/ OHDSI / L EG END





Conclusion
• The ongoing partnership with DVA has enabled improvements in health care 

for veterans, 
– W ith more appropriate medicine use and hospitalisations avoided for bleeds, 

strok e, pneumonia, fractures, confusion, heart failure, renal failure
• I t has also enabled significant research opportunities with additional 

partners that benefit many people across the globe.
– I mplementation of a medicine safety signal detection method by TG A and Health 

Canada
– Post- mark eting surveillance of medicines within the Australian G overnment 

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



Ack nowledgements
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V eterans’  MATES

• I t 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 pain management:
The planning stage

I dentifying the problem: opioid use and comorbidity 
development

23%

30%

53%

25 – 54 years

Percentage with anx iety

I ncident stopped I ncident chronic

Prevalent chronic

30%
23%

57%

25 – 54 years

Percentage with depression

I ncident stopped

I ncident chronic

Prevalent chronic













Improving osteoporosis management:
The planning stage

I dentifying the problem: detection

• W e assessed use of bone mineral density tests among 
older men and women
– L ess 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

I dentifying the problem: falls and fracture

• W e 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

L each et al. , J PPR;  2013

K alisch et al. , 2012















Collaborating with veterans to address 
issues of concern to them

• Veterans and DVA came to us with the q uestion 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.

W hat was k nown?

Clauston et al, Alz heimers Dement.  2016 
W ang et al. , J  Affect Disord.  2016 
Mez iab et al. , Alz heimers Dement 2014
Q ureshi et al.  J AG S 2010
Y affe et al.  Arch G en Psychiatry 2010







W hat does it mean?

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

































































What is V eterans’  MATES?

F unded since 2004 by the Australian G overnment 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 G eneral Practice U niversity of Adelaide, 
• Discipline of Public Health U niversity of Adelaide, 
• NPS Medicine W ise, 
• Drug and Therapeutics I nformation Service, 
• Australian Medicines Handbook , 
• Repatriation Hospital Daw Park .  





Health claims data are central to the program

• Australian G overnment Department of Veterans’ 
Affairs health claims data

• Treatment population of approx imately 215,000 
veterans;  mean age is 76 years, with five co-
morbidities 

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

• Hospital records (diagnosis and procedures)





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







V eterans’  MATES highlights
Reducing the risk of falls &  hip 

fractures

• F alls can impact  lifestyle, confidence and independence and 
can result in major injuries including 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













V eterans’  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





























Aim Effect Comparator

Increase beta-blocker use in those 
with heart failure

RR 1.29,
(95% CI 1.23-1.35)

Historical

Increase lipid-lowering therapy in 
those with diabetes

RR 1.16, 
(95% CI 1.1, 1.23) 

Historical

Increase antiplatelet therapy in those 
with diabetes

RR 1.15, 
(95% CI 1.08, 1.22) 

Historical

Increase osteoporosis medicine use in 
specified age groups

RR 1.07 (women)
(95% CI 1.0, 1.14) 
RR 1.24 (men)
(95% CI 1.15, 1.33)

Concurrent 

Improvements in quality use of medicines















W ork shop facilitators

• Andrew 
• Debra 
• G erard 
• Amanda 
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• W hy a work shop on monitoring renal 
function?



• Retrospective analysis of the Australian G overnment 
Department of Veterans’ Affairs health claims database.  

• Medicines req uiring renal function monitoring were 
identified from the Australian Medicines Handbook .

• Veterans aged 65 years or older dispensed medicines 
which req uire renal function monitoring during               
J une 2009 – 30 September 2009 were included in the 
study.

• I dentified claims for blood tests which include renal 
function tests in the 3, 6 and 12 months prior to dispensing 
of a medicine req uiring renal function monitoring.

Study



F indings 

n  17 3 ,7 02
G ender:
Male
F emale

82,146 (47% )
91,556 (53% )

Age group:
65- 74 years
75- 84 years
≥ϴ5 Ǉears

16,777 (10% )
69,617 (40% )
87,308 (50% )

Residence:
Community
Aged care

150,366 (87% )
23,336 (13% )

Co- ex isting diabetes* 20,435 (12% )
Co- ex isting renal disease* * 2,934 (% )

* Measured by supply of medicines for diabetes in the 6mths prior to 1 J une 2009
* * Measured by prior hospitalisation for renal failure

Study population (Veterans aged 65 years and over dispensed a medicine 
req uiring renal function monitoring between 1 J une 2009 and 30 Sept 2009)

* Measured by supply of medicines for diabetes in the 6mths prior to 1 J une 2009



Of the 173,702 veterans dispensed a medicine 
req uiring renal function monitoring:

• 62%  (n= 107,284 ) had no claim for renal testing in 
the prior 3 months

• 43% (74,935) had no claim in the prior 6 months

• 26% (n= 45,615) had no claim in the prior 12 months

• 26%  of those aged 85 years or older (n= 87,308) had 
no claim in the previous 12 months

F indings



Renal function testing at medicine initiation

Of the 5,234 veterans who initiated a new medicine 
that req uires monitoring:

• 64%  (n= 3,327) had no claim in the 6 months prior 
to initiation.

• 59%  had a no claim for a renal function test in 
the 6 months post initiation.

F indings



F eedback  from G Ps

• 40%  of responding doctors find adjusting 
doses of medicines in renal impairment 
difficult or very difficult.

• a further 47%  have some difficulty.

*Veterans’ MATES Topic 30: Renal function monitoring Therapeutic Brief, 
Prescriber Feedback and Questionnaire mailed to 10,360 GPs

*Responses were received from 763 (7.4%)



At the end of this work shop, you 
should be able to:

1. Determine when renal function monitoring is 
req uired

2. Estimate renal function, tak ing into account 
limitations of tests and eq uations

3 . Adjust medicines accordingly



Overview of work shop

• Three cases will be used to highlight
– the importance of renal function monitoring
– when renal function monitoring should be 

considered
– how to estimate renal function
– the role of tests and eq uations used to estimate 

glomerular filtration rate
– provide guidance on the adjustments req uired 

when prescribing medicines.  



How the work shop will work
• Q uick  overview – F acts and issues to consider
• Participants will split into three groups

– facilitated by A/ Prof  Prof  and Prof 

• Each facilitator will lead a different topic of 
discussion:
– F acilitators will provide back ground information and then 

each group will discuss a case study relating to the 
back ground information

• After 20 minutes, presenters will move to a new 
table and repeat their topic.  

• Time permitting 10 minute short panel discussion 
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Topics
• Deb ra How to estimate renal function, tests 

and eq uations to estimate G F R, dose adjustments
• Amanda  Considerations for renal function 

monitoring and use of renal medicines in the rural 
setting.  

• Gerard The fluctuating course of an older person 
and their renal function.  W hen to be alert for renal 
impairment (e. g.  acute on chronic) and when renal 
function testing should be conducted
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Atrial Fibrillation

►AF increases a person’s risk for ischaemic stroke by 
about five-fold, irrespective of whether symptoms of AF are 
present  (paroxsymal, persistent, permanent)

























Anticoagulants and AF

Doses of newer anticoagulants require adjustment in renal impairment. 
The recommendations are based on the Therapeutic Goods 
Administration (TGA) approved product information in Australia.

Calculation of creatinine clearance should be determined using the 
Cockcroft-Gault equation and ideal body weight as this is a more 
accurate estimate of renal function than eGFR for older people and 
those with a low or high body weight.











A new taxonomy for describing and defining adherence to 
medications. Vrijens B, De Geest S, Hughes DA, et al. Br J 
Clin Pharmacol. 2012 May;73(5):691-705.

Patient medication adherence not
always what you think 

And there may be good reasons 
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Introduction
• The Department of Veterans' Affairs (DVA), 

operates a national QUM program: 
Veterans’ MATES. 

• Aim: To optimise the use of medicines to 
improve health outcomes for veterans

• Cardiovascular disease is a major health 
burden in the veteran population. 

• Over 12000 veterans have heart failure 
(HF) and 18000 diabetes. We report on 
outcomes of this service.



Methods

• We use DVA’s database, covering 300,000 
veterans, to provide 
– patient-specific-prescriber-feedback,
– therapeutic updates and 
– information for veterans 

to assist veterans and their health 
practitioners improve health outcomes.  





Identifying adverse drug reactions using 
simple signalling methods

• Prescription symmetry analysis
– Do NSAIDs precipitate heart failure?

• Drug Utilisation/Health Services Reviews
– Uptake of NSAIDs in patients with heart failure 

• Cohort studies
– Hospitalisations for these patients





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%



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





Consequence of NSAID use in Heart Failure population
NSAID 
exposure 
Rate per 1000 
days of patient 
follow-up

Non-exposed 
Group
Rate per 1000 
days of patient

Adjusted 
relative 
risk 

95% CI, p

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

0.57 0.39 1.48 1.25 - 1.75,

Congestive heart 
failure 

0.39 0.3 1.32 1.08 – 1.62

Gastrointestinal 
ulcer

0.04 0.009 4.49 2.35-8.56

Acute renal failure 0.04 0.02 2.03 1.08 – 3.81

Acute myocardial 
infarct

0.08 0.05 1.56 0.997 – 2.43

Hypertension 0.01 0.006 1.91 0.60-6.06



Patient-specific prescriber feedback
• Topics are mailed to 

– GPs who have veteran patients identified in the 
topic cohort, 

– Pharmacists and 
– the cohort of veterans. 

• Topic aims were to
– increase use of B-blockers in veterans treated for 

HF, 
– to reduce the use of NSAIDs in veterans with 

either HF and 
– to increase Home Medicines Review (HMR) rates.



Increasing beta-blocker use in heart failure

• Method: targeted 
cohort compared to 
historical 
comparison groups





Increasing 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



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)



Did home medicines review have an 
impact?



Increased time to next hospitalisation 
for HF patients who received an HMR

• For those who received a home medicines 
review there was a 46% reduction in the 
likelihood of hospitalisation for heart failure 
at any time (HR, 0.54 95% CI, 0.38-0.77).  

• For a subset of the population, this delay 
equated to 7 months.



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





Same results achieved in 
diabetes population

• Lipid lowering (RR1.16, CI 1.1-1.23) and 
antiplatlet prescribing increased (RR1.15, CI 
1.08-1.22) in diabetics; 

• Home Medicine Review rates increased. 
• Use of NSAIDs in diabetics led to increased 

hospitalisations (RR 1.47, CI 1.17-1.84); 
• cessation rates of NSAIDs increased in diabetic 

cohort (RR 1.44, CI 1.42-1.46) and



Conclusion

Veterans’ MATES has made a considerable 
contribution to improving management of 
cardiovascular health and to health 
outcomes in veterans. 
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Commercial in confidence

Veterans’ MATES aim:

• Providing patient specific feedback and 
educational material to general practitioners 

• Supported by educational brochures to 
veterans 

• Educational brochures to pharmacists

Method:

• to improve medication use for veterans by 
delivering educational modules
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Method
• Brochures sent every three months to 

approximately 

– 10,000 general practitioners

– 8,500 pharmacies and accredited 
pharmacists

– 35,000 veterans
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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
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• To date 24 modules delivered
– Disease specific: Heart failure, Diabetes, 

COPD
– Drug Specific: Antidepressants, 

Contraindicated medicines, NSAIDS
– Service delivery: Medicines Review, Care 

Planning
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• Participation
– 229,000 veterans
– 25,000 doctors
– 8,500 pharmacies and accredited 

pharmacists
• > 50% of doctors have received 6 

mailings or more
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Evaluation: Participant satisfaction
• One page response form mailed with each 

module
– 24% of all general practitioners who 

received a mailing have responded

– 40% of all veterans who received a 
mailing have responded
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Doctors find the prescriber 
feedback helpful
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Veterans find the educational 
material helpful
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Evaluation: Practice change
• Changes in medication or service use

– Three methods
• Interrupted time series

• Cohort with historical comparison

• Cohort with concurrent comparison

• Most programs have improved medication 
use
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Programs aiming to increase medication use
Aim Effect Comparator

Increase beta-blocker use in 
those with heart failure

RR 1.29, 
(95% CI 1.23-1.35) 

Historical

Increase lipid-lowering
therapy in those with 
diabetes

RR 1.16, 
(95% CI 1.1, 1.23) 

Historical

Increase antiplatelet therapy 
in those with diabetes

RR 1.15, 
(95% CI 1.08, 1.22)

Historical

Increase osteoporosis 
medicine use in specified 
age groups

RR 1.07 (women)
(95% CI 1.0, 1.14)
RR 1.24 (men)
(95% CI 1.15, 1.33)

Concurrent 
(adjacent age 
groups)
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Programs aiming to reduce 
inappropriate medication use

Aim Effect Comparator

Reduce NSAID use in those 
with diabetes or heart failure

RR 1.44, 
(95% CI 1.42-1.46) 

Concurrent (non-
diabetes, CHF)

Reduce high dose proton
pump inhibitor use

RR 1.15 
(95% CI 1.10-1.19) 

Time series

Reduce potentially interacting 
medicines with 
antidepressants

No difference Historical
comparison

Reduce use of risperidone for 
dementia symptoms

RR 1.11, 
(95% CI 1.06-1.15)

Historical
comparison
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Programs aiming to increase service use
Topic Effect Comparator

Increase GP management 
plans in those with diabetes

1.21 
(95% CI 1.13, 1.29)

Time series

Increase HbA1c testing in 
those with diabetes

1.17 
(95% CI 1.14,1.19) 

Time series

Increase microalbuminuria
testing in those with 
diabetes

1.075 
(95% CI 1.04, 1.11) 

Time series

Increase home medicine 
review services (Nov 04, Nov 
06, Mar 08, Sep 08)

RR 1.79
(95% CI 1.58, 2.02)

Concurrent 
(non-targeted)



Overall home medicine review rates
HMR increasing 
at a rate of 0.4% 
per month prior 
to the program

Increasing at a rate 
of 1.5% per month 
(p=0.0002) 
between modules 1 
and 9.
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Evaluation: patient outcomes
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Improvements in outcomes observed: 
Home medicines review

• Veterans aged ≥ 65 dispensed medicines 
indicative of heart failure

• Retrospective cohort study
– Cases = veterans with HMR
– Controls = veterans with no HMR

• Endpoint: time to next heart failure hospitalisation
• Confounders: age, gender, co-morbidity, aged-care, 

SEIFA, season, number of: Rx, prescribers, pharmacies, 
hospitalisations, occupational therapy visits, speech therapy 
visits, accredited pharmacists in region, palliative care meds



Exposed

N=273

Unexposed

N=5444

p-value

Male gender 70% 74% 0.11
Age (years) 81.6 (SD 4.8) 81.6 (SD 4.8) 0.87
# co-morbidities 7.6 (SD 2.2) 6.7 (SD 2.4) <0.0001

# prescriptions 95 (69-123) 76 (54-104) <0.0001

# prescribers 5 (3-6) 4 (3-6) 0.002
# pharmacies 2 (1-3) 2 (1-3) 0.43
Prior 
hospitalisations

0 

1

2

>2

27%

23%

22%

28%

34%

23%

17%

25%

0.03





  

Improvements in outcomes: Home medicines review 
for those dispensed warfarin

• Veterans aged ≥ 65 dispensed warfarin
• Retrospective cohort study

– Cases = veterans with HMR
– Controls = veterans with no HMR

Time since home 
medicines review (HMR)

Hazard ratio (95% CI) P-value

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

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

>6–12 months post HMR 1.07 (0.64 – 1.81) p = 0.79

>12 months post HMR 1.61 (1.18 – 2.20) p = 0.003
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Improvements in medication use 
and outcomes: Glaucoma
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Use of glaucoma eye drops in those 
with co-morbidities

• 11% of veterans dispensed glaucoma eye drops

• 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: cardiovascular conditions, 

gastric acid disorders, airways disease, 
depression
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Amongst veterans with glaucoma and 
airways disease:
• 3 in 10 dispensed topical non selective beta 

blockers
• 4% dispensed pilocarpine

– contraindicated
• 6 in 10 dispensed latanoprost 

– potentially problematic

• Overall, 80% co-dispensed a glaucoma 
medication that may aggravate 
bronchoconstriction
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Prescription sequence 
symmetry analyses

• An asymmetry distribution of prescription 
order may indicate an association of the 
specific medicine of interest with the event

• Advantage
– Within person 
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Prescription / event symmetry analysis
• Medicines for glaucoma contraindicated / use with 

caution in airways disease identified
• Medicines for asthma/airways disease identified
• Database searched for all incident dispensings of 

glaucoma eye drops, along with incident 
dispensings of asthma medicine or hospitalisation 
for airways disease

• For those patients with incident prescriptions of 
both medicines within a 12 month period, the 
sequence of prescription was determined
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Eye drop use and association with inhaled 
respiratory medicine use

Adjusted RR (95%CI) Association 
found?

Timolol – inhaled β-agonist 1.48 (1.28-1.71) Yes
Timolol – inhaled corticosteroid 1.43 (1.19-1.71) Yes
Pilocarpine – inhaled β-agonist 1.33 (1.05-1.69) Yes
Pilocarpine – inhaled steroid 1.23 (0.92-1.64) No

Latanoprost – Inhaled β-agonist 1.24 (1.14-1.35) Yes
Latanoprost – Inhaled steroid 1.13 (1.00-1.28) Yes
Bimatoprost –Inhaled β-agonist 0.95 (0.79-1.12) No
Bimatoprost – Inhaled steroids 1.13 (0.92-1.39) No



Commercial in confidence

Eye drop use and association with inhaled 
respiratory medicine use

Adjusted RR 
(95%CI)

Association 
found?

Timolol – respiratory hospitalisation 1.57 (1.07-2.29) Yes

Pilocarpine – respiratory hospitalisation 1.45 (0.90-2.34) No 

Latanoprost – respiratory hospitalisation 0.99 (0.77-1.29) No

Bimatoprost – respiratory hospitalisation 1.13 (0.77-1.68) No
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Module 24: Impact of glaucoma 
management on co-morbidities 

• Provide useful information about optimal use of 
glaucoma medications in patients with co-
morbidities
– Airways disease, IHD, depression

• Decrease use of beta blockers and pilocarpine in 
airways disease

• Decrease topical beta blockers for patients 
dispensed verapamil

• Increase optimal eye drop insertion to decrease 
systemic absorption
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Conclusion
• Well targeted patient-specific prescriber feedback  

is effective in improving use of medicines when 
used routinely for practice improvement

• The service also improves health outcomes as 
measured by reduced hospitalisations
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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 twenty-two 
educational modules over the six years, June 
2004 to June 2010



Department of Veterans’ Affairs 
claims data

• Treatment population of approximately 
300,000 veterans; median age is 80 years, 
with 7 co-morbidities 

• 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)



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 20 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 and airways disease (23.8%)



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-August 2008 examined

• Veterans dispensed inhaled respiratory medicines were 
considered to have airways disease

• 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

• 4% dispensed pilocarpine – contraindicated

• 6 in 10 dispensed latanoprost, potentially a problem 
in asthma

• Overall, 80% 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 hospitalization 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

115 72 43 1.67 1.57 
(1.07-2.29)

2001-
2006

Yes

Pilocarpine –
respiratory hosp’n

72 45 27 1.67 1.45 
(0.90-2.34)

2001-
2006

No 

Carbonic 
anhydrase inhibitor 
- respiratory hosp

254 136 118 1.15 1.12 
(0.87-1.43)

2001-
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



Aims of Module –
• Provide useful information to GPs , 

ophthalmologists and pharmacists about optimal 
use of glaucoma medications in patients with co 
morbidities (including IHD and depression)

• 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

• 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



Prescriber feedback as a 
driver of practice change in 

pharmacy
Andrew  Libby 
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Practice change is hard

• Even when:
– Patient-centred pharmaceutical care is endorsed 

by many pharmacist organisations;
– Third party payers may be willing to pay 

pharmacists for this service;
– Patients and other health professionals  like the 

service and
– Evidence demonstrates that the service improves 

health outcomes for consumers



Improvements in outcomes: Collab orative 
medicines review for those dispensed 

warfarin

Time since collaborative 
medicines review (CMR)

Haz ard ratio (95%  CI ) P- value

0- 2 months post CMR 1. 13 (0. 63 – 2. 02) p =  0. 68

> 2 to 6 months post CMR 0. 21 (0. 05 – 0. 87) p =  0. 03

> 6 to 12 months post CMR 1. 07 (0. 64 – 1. 81) p =  0. 79

> 12 months post CMR 1. 61 (1. 18 – 2. 20) p =  0. 003

Roughead E. et al. Journal of Clinical Pharmacy and Therapeutics (2010)  
doi:10.1111/j.1365-2710.2009.01149.x





Promoting practice change
• The usual approach to practice change has 

been through change management methods; 
with little success.

• We attempted to drive pharmacists practice 
change by increasing demand for collaborative 
medicines reviews.

• Increased demand for reviews was stimulated 
by providing the doctor with a list of their 
patients who would benefit from a 
collaborative medicines review.



Method
• Dispensing data were used to identify patients 

at high risk of adverse drug event (n=89497). 
• Intervention doctors (n=11,384) were 

provided with a list of their patients (n=40270) 
who could benefit from a CMR.  

• Comparison groups of patients (n=49,227) and 
doctors (n=3630) were randomly selected.

• Outcome measures: Rate of CMR/ month, 
pre/post intervention; number of new 
doctors/month ordering CMR.









Results
• Collaborative Medicines Review rates 

increased in intervention patient group: 
– 2.2/1000 pre- to 4.6/1000/month post-

intervention 
(Rate Ratio 2.06, 95% CI (1.90, 2.22), p <0.0001). 

– Intervention doctors had higher referral 
rates than the control group 
(Rate Ratio 1.79, 95% CI (1.58, 2.02), p <0.0001).



Conclusion
• This work goes to the core of what is 

required of pharmacist practitioners:
– Working in collaboration with doctors, other health 

professionals and patients;
– Preventing and resolving medication-related problems in 

vulnerable patients;
– Adding value to the health system.

• No matter what health system you work in 
as a pharmacist, you should be able to 
identify a list of patients who’s medication 
management you would like to discuss with 
them and their doctor.



• In this project, demand for pharmacist services 
was driven by the project team.

However
• You could offer your local doctor a list of 

patients at high risk of medication misadventure
• You could work with those patients to ensure 

that you prevent or resolve their MRPs.
• You could use our data to show that this service 

keeps patients out of hospital and saves money.
• You may be able to charge a consultation fee for 

these services.
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Executive summary 
 
The faculty, Libby   Andy   and Jerry   welcome you to this Advanced 
Drug Utilization Research workshop.  
 
In this workshop you will have the opportunity to examine data from a Drug Utilization 
Evaluation and to plan an intervention to improve drug use in patients. Pre‐workshop 
reading material is provided in the work book. These papers will be critically reviewed 
during the workshop as you consider how best to design and evaluate your intervention.  
 
The Glaucoma Drug Utilization Study provided was used in the design of an intervention for 
the Veterans Medicines Advise and Therapeutics Education Service (Veterans’ MATES). This 
Service uses administrative health data to provide feedback to medical practitioners and 
advice to patients with the aim of improving health outcomes for Australian war veterans. 
Libby and Andy are Directors of the Veterans’ MATES program and have been responsible 
for designing the Planning and Evaluation Template offered in this workshop. 
 
The Template is based on evidence that is summarized in the Pre‐workshop reading 
material. PLEASE READ THESE PAPERS PRIOR TO THE WORKSHOP. You will work in small 
groups to systematically address each of the research questions. A nominated speaker 
within each group will present the groups views on each area. We want you to focus on the 
specific issues in the Glaucoma Drug Utilization Study to enable a rigorous and focused 
debate as you put forward your views on each question. Of course we encourage you at the 
same time to be considering the relevance and applicability of this approach to your own 
projects or work. The faculty will support you as you develop your plans and offer comment 
and critique when you present your work to the workshop. Jerry will bring his extensive 
practical experience in developing and implementing medicines interventions and raise 
questions such as the cost‐effectiveness of proposed interventions. 
 
We hope you have some serious fun at our workshop. 
 
Libby   
 
Andy   
 
Jerry   
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Workshop Plan 
 
Thursday 19th August 2010: 1.30pm‐6pm 
 
Session 1: 
1.30‐1.35pm    Introductions, workshop objectives, and plan:  Andy   
 
1.35-3.00pm 
Andy      Behaviour change; moving theory into practice 
Jerry       The evidence‐base for behaviour change interventions in health 

   Planning effective interventions 
 
Session 2:    
3.00‐4‐15pm    Over to you:  
You have been provided with drug use evaluation data to review and consider the question: 
Is there a problem with Glaucoma management? Planning the intervention: you will work in 
a small group to consider;  

a. What you are aiming to do? 
b. Why you are doing this intervention? 
c. How are you going to intervene? 

 

4.15‐4.30pm    Afternoon tea 

Session 3: 
4.30‐5.30pm    In your small groups: 
You will work through a stepped approach to consider and developing the an evaluation 
plan;   

d. How will they evaluate their intervention? 
e. What they will do with the results? 
f. Where to now? 

 
Session 4: 
5.30‐6.00pm 
Panel discussion of data needs and methods for better intervention planning 
 
Jerry      Reflections:    
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Background 
 
Interventions to improve use of medicines need to be grounded in behavioural theory, as 
they ultimately aim to change behaviour, in an attempt to address an identified medicines‐
related problem.  
 
We have provided you with four articles: The article by Libby   summarizes the 
major behavioural theories and their application to enhancing uptake of initiatives which 
aim to improve medicines use. The three short articles explore the developing field of 
“Implementation Research”, again suggesting the use of behavioural theory to design 
strategies to bridge the evidence‐practice gap.   
 
Short presentations by the faculty at the start of the workshop will help link the material in 
these articles to the workshop activities.   
 
In 2009, the Australian National Health and Medical Research Council published a 
systematic review on the management of glaucoma. In response to the evidence contained 
in this review, a drug utilization evaluation was undertaken in the Australian war veteran 
population to determine if an intervention was required.  The results of the drug utilization 
evaluation are reported below. 
 
Workshop participants are asked to critically consider the behavioural theories offered in 
the attached papers, and select key principles arising from these theories, to develop an 
appropriate intervention and evaluation plan to improve management of glaucoma. 
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Session 1: Faculty presentations 
Copy of presentation slides provided separately 
 
Notes on the presentations 
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Session 2: 
Drug use evaluation data to review and consider the question: Is there a 
problem with Glaucoma management? 
 
DUE Method 
 
Data for this study were sourced from the Department of Veterans Affairs’ (DVA) claims 
databases.  The DVA claims databases contain details of all prescription medicines, medical 
and allied health services and hospitalizations provided to veterans for which DVA pay a 
subsidy.  The data file contains 130 million pharmacy records, 200,000 million medical and 
allied health service records and over 6 million hospital records for a treatment population 
of 310,000 veterans.  The DVA maintain a client file, which includes data on gender, date of 
birth, date of death and family status.  Medicines are coded in the dataset according to the 
World Health Organization (WHO), anatomical and therapeutic chemical (ATC) classification 
and the Schedule of Pharmaceutical Benefits item codes. Hospitalizations are coded 
according to the WHO International classification of diseases (ICD).   
 
Veterans with glaucoma were identified from dispensings of topical adrenergic agonists 
(ATC code S01EA), topical beta blockers (S01ED),topical prostaglandin derivatives (S01EE), 
topical carbonic anhydrase inhibitors (ATC code S01EC) or topical cholinergic agonists (ATC 
code S01EB).   
 
All veterans who had been dispensed at least one prescription for topical glaucoma 
medicines (ATC codes S01E, excluding pilocarpine) between 1 Jan 2008 and 30 Apr 2008 
were included. Dispensings of glaucoma medicines following from April across the four 
month period from May to Aug 2008 were analysed as a measure of current medication use 
for all veterans who were still alive at 1st Sept 2008.  Veterans who solely received 
prescriptions for topical pilocarpine or oral acetazolamide were excluded from the initial 
selection as these medicines are sometimes used for indications other than glaucoma. 
 
Glaucoma commonly occurs in patients with significant co‐morbidities.  For this reason the 
most frequent co‐morbidities observed in the population treated for glaucoma were also 
examined. Glaucoma treatment by co‐morbid status was then examined.  For each veteran 
in the study, their current comorbidities were determined using the comorbidity profile, Rx‐
Risk‐V, and using all prescriptions dispensed in 2008.  Contraindicated medicines by co‐
morbid profile were based on those identified in the Australian Medicines Handbook and 
the National Health and Medical Research Council (NHMRC) Systematic Literature Review on 
the Detection, Diagnosis, Management and Prevention of Glaucoma.1  All analyses were 
undertaken using SAS for windows, V9.1.3 SP4 (SAS institute, Cary, North Carolina, USA).  
This study of veterans dispensed medicines for glaucoma was intended to determine the 
types of medicines dispensed and the appropriateness of medicine use in the presence of 
different co‐morbidities.   
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Prescription symmetry and prescription event analyses were undertaken to determine if 
there was any evidence of potential harm associated with the use of glaucoma medicines in 
co‐morbid conditions. 
 
Table 1 highlights the effectiveness of treatments for glaucoma as identified in the 
Australian Medicines Handbook2 and the NHMRC systematic review.  Prostaglandin 
analogues appear to be most effective.  The NHMRC report states, “Several recent 
systematic reviews tested the effectiveness of betablockers versus prostaglandins, and 
reported consistent evidence to support the greater effectiveness of the prostaglandins in 
terms of clinical and administrative outcomes, and adverse events.” 1 
 
Topical carbonic anhydrase inhibitors are recommended second line.  The NHMRC 
systematic review states, “[Brinzolamide] can be used in patients who are unresponsive to, 
intolerant of, or unable to receive, ophthalmic beta‐blockers. Brinzolamide, either as 
monotherapy or adjunctive therapy with topical beta‐blockers, should be regarded as a 
sound second choice option in the medication management of POAG [primary open angle 
glaucoma] or OH [ocular hypertension], and may be preferred over Dorzolamide because of 
significantly less ocular discomfort.” 1 
 
The side effect profile of medicines must also be considered particularly, when considering 
co‐morbid status. Common side effects as identified in the NHMRC systematic review1 are 
shown in Table 2.  The NHMRC systematic review states, “Certain medications used 
commonly in glaucoma management may have significant, even life threatening, side effects 
in the elderly (Royal College of Ophthalmologists 2004). This has lead [sic] to 
recommendations from the Japan Glaucoma Society (2004) that carbonic anhydrase 
inhibitors (oral and injection preparations) and hyperosmotics (mannitol) should be 
administered with caution. Non selective beta‐blockers have been shown to increase falls in 
an elderly group of subjects (South‐East Asia Glaucoma Interest Group 2003)”. 1  
It also notes, “Some side effects occur immediately but most occur over time. Thus 
management of glaucoma patients should include regular monitoring and revision of 
treatment regimens.” 1 
 
The review further highlights the limited data available for the elderly population. “There is 
a paucity of information regarding vulnerable elderly groups such as those in nursing homes 
and residential care facilities. There is limited information regarding management practices 
in elderly populations, and the literature generally fails to detail the exact age range under 
consideration. Outcomes of interventions may alter dependant on age.” 1  
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Table 1:  Relative benefits of glaucoma medicines in terms of their efficacy in reducing intraocular 
pressure and how often they need to be administered in order to be effective 

Class  Effect (AMH)2  Effect (NHMRC)1  Doses per day 
Beta‐blocker  +++  +++ (20%‐25%)  1‐2 
Cholinergic  ++  +++ (20%‐25%)  2‐4 
Topical carbonic 
anhydrase inhibitor 

++  +to++ (15%‐20%)  2‐3 

Alpha agonists  +++  +to++ (15%‐20%) Dipivefrin, Brimonidine 
++ to+++ (20%‐25%) Apraclonidine 

2‐3 

Systemic carbonic 
anhydrase inhibitor 

+++    2‐4 

Prostaglandin 
analogue 

+++  ++++ (25%‐30%)  1 

 
 
Table 2:  Side effects reported from taking any of the main families of medicines for glaucoma 

management1 

  Beta‐
blockers 

Alpha 
agonists 

Prosta‐
glandins 

Topical carbonic 
anhydrase 
inhibitors 

Pilocarpine  Dipivefrine

Bradyarrhythmias/ 
hypotension  

+    

Tachycardia/ 
hypertension  

  + 

Bronchoconstriction  
  

+++    ++  

Elevated serum lipids   +++     
Increased falls (in 
elderly)  

++     

Drowsiness/ anergy/ 
fatigue   

++  +++   

Dry mouth   + + to +++  
“NB: The use of + is representative of increased risk of occurrence, with a blank cell meaning no evidence of 
risk, and + through to +++ indicating increasing risk of side effects related to taking one of the main families of 
anti‐glaucomic drugs (EGS 2003).” 1 
 
 
Results 

Use of glaucoma medicines in the veteran population 
There were 25,479 veterans included in the study. Sixty‐six percent had only one medicine 
for glaucoma dispensed, 26% had two medicines for glaucoma dispensed, 6% had three and 
1.5% had four or more medicines for glaucoma dispensed (Table 3). Prostaglandins were 
most commonly used, with latanoprost accounting for the majority of use.  Analysis over the 
dataset showed that 80% of newly diagnosed patients had their first prescription written by 
a medical specialist. 
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Table 3:  Medicine dispensings to veterans with glaucoma 

Medicine  Veterans  
N = 25479 

Type of medicine and potential issues in the elderly 

n  % 

Dipivefrin  79  0.3  Non‐selective adrenergic agonist. No longer subsidised 
Brimonidine  1957  7.7  Alpha 2 agonist.  May worsen heart disease in those 

with severe disease 
Apraclonidine  54  0.2  Alpha 2 agonist Recommended for short term use only 

as effect is not maintained 
Timolol  4464  17.5  Non‐selective beta‐blocker, caution in respiratory 

disease, not to be used with verapamil, may increase 
risk of falls 

Betaxolol  1445  5.7  Cardioselective beta‐blocker, possible use in airways 
disease, not to be used with verapamil, may increase 
risk of falls.  Stings on installation 

Levobunolol  159  0.6  Non‐selective beta‐blocker, caution in respiratory 
disease, not to be used with verapamil, may increase 
risk of falls 

Dorzolamide with 
timolol 

2174  8.5  Timolol non‐selective, caution in respiratory disease, not 
to be used with verapamil, may increase risk of falls. 

Brimonidine with 
timolol 

941  3.7  Timolol non‐selective, caution in respiratory disease, not 
to be used with verapamil, may increase risk of falls. 

Latanoprost with 
timolol 

3198  12.6  Timolol non‐selective, caution in respiratory disease, not 
to be used with verapamil, may increase risk of falls. 

Travoprost with 
timolol 

644  2.5  Timolol non‐selective, caution in respiratory disease, not 
to be used with verapamil, may increase risk of falls 

Latanoprost  12476  49.0  Prostaglandin analogue: avoid duplication 
Bimatoprost  2312  9.1  Prostaglandin analogue: avoid duplication 
Travoprost  1128  4.4  Prostaglandin analogue: avoid duplication 
Acetazolomide   285  1.1  Oral carbonic anhydrase inhibitor 
Dorzolamide  724  2.8  Topical carbonic anhydrase inhibitor 
Brinzolamide  1728  6.8  Topical carbonic anhydrase inhibitor 
Pilocarpine  820  3.2  Cholinergic  

 
 
The next section of this report examines medicine use in glaucoma by co‐morbid status 
where there are recommendations about contraindicated medicines and medicines to be 
administered with caution for each co‐morbidity.  The recommendations have been 
extracted from the NHMRC Systematic Literature Review on the Detection, Diagnosis, 
Management and Prevention of Glaucoma,1 excluding medicines not marketed in Australia, 
or from the Australian Medicines Handbook.2  
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Diabetes 

Glaucoma medications implicated in interactions with diabetic medications 
Contraindicated: dipivefrin   
Administer with caution: timolol, levobunolol, betaxolol   
Glaucoma medications implicated in adverse events in diabetics: 
Contraindicated: topical beta‐blockers, dipivefrin  
Administer with caution: timolol, levobunolol ,betaxolol  
 
Dipivefrin was dispensed to 0.3%, but has since been withdrawn from the market. Co‐
administration of non‐selective beta‐blockers in the diabetic population is common (43%). 
This may be problematic for veterans co‐dispensed insulin; the latter which represents 
approximately 15% of the diabetic population. For further detail see Table 2, Appendix 1. 
 

Asthma and Chronic Obstructive Pulmonary Disease (COPD) 

Glaucoma medications implicated in interactions with asthma medications 
Contraindicated: pilocarpine 
Administer with caution: timolol, levobunolol, betaxolol, latanoprost  
Glaucoma medications implicated in interactions with COPD medications 
Contraindicated: topical beta‐blockers, timolol, levobunolol, betaxolol  
 
Twenty‐nine percent of those treated for airways disease and glaucoma were dispensed 
topical non‐selective beta‐blockers for glaucoma management which may cause 
bronchoconstriction. Four percent were dispensed pilocarpine which is contraindicated and 
more than six in ten were dispensed latanoprost, which is also potentially problematic in 
asthma.  Overall, 80% of those on medicines for respiratory disease were co‐dispensed a 
glaucoma medicine that may aggravate bronchoconstriction. For further details see Table 3, 
Appendix 1. 
 

Heart and vascular disease 

Glaucoma medications implicated to interact with heart disease 
Administer with caution: apraclonidine, dipivefrin, timolol, levobunolol, betaxolol. 
Beta‐blockers are contraindicated in bradycardia and hypotension.  
 
Brimonidine, which may worsen heart disease was dispensed to 8% of those with ischaemic 
heart disease, 8% of those with congestive heart failure and 8% of those dispensed lipid‐
lowering therapy.  Forty‐four percent of those with co‐morbid heart failure were dispensed 
topical beta‐blockers, which may affect heart failure management. Thirty‐seven percent of 
those dispensed verapamil and treated for glaucoma were treated with topical timolol; a 
contraindication, which may worsen bradycardia.  For further details see Table 4 and 5, 
Appendix 1. 
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Depression 

Glaucoma medications implicated in adverse events in people with depression 
Administer with caution: dipivefrin, brimonidine.   
Beta-blockers can aggravate depression. 
 
“The review … reported a small number of cases of acute attacks of glaucoma occurring during 
treatment with selective serotonin reuptake inhibitors (SSRIs). Whilst causality is not specified, the 
relationship between SSRIs and ocular adverse event is strongly implied. In a small clinical study 
assessing the effect of a single dose of fluoxetine on IOP [intraocular pressure], the drug was shown 
to increase IOP, although the effect was asymptomatic..”1 
 
Eleven percent were treated with alpha‐agonists that are likely to aggravate depression; 
47% were treated with topical beta‐blockers, which may aggravate depression. Overall, 52% 
were treated with some medicine that had the potential to aggravate depression. For 
further details review Table 6, Appendix 1. 
 

Prescription symmetry analyses 
Use of timolol does appear to be associated with increased bronchoconstriction, as 
evidenced by increased use beta‐agonists, inhaled corticosteroids and hospitalisation for 
respiratory conditions (table 4).  Pilocarpine and latanoprost were also associated with 
increased use of inhaled beta‐agonists, but not inhaled corticosteroids or hospitalisations 
for airways disease.  There was a trend to increased hospitalisations for airways disease, but 
numbers are small.  Bitamoprost was not found to be associated with increased use of 
medicines for airways disease.   
 
Timolol, brimonidine and latanoprost were also found to be associated with increased 
likelihood of antidepressant use post initiation.  This same association was not observed 
with bitamoprost (table 4).  
 
Table 4a:  Prescription symmetry and event analyses for glaucoma medicines 
 n causal Non-

causal 
Crude 
Risk 
Ratio 

Adjusted 
Risk Ratio 
(95%CI) 

Year of 
analysis 

Association 
found 

Eye drop use and association with inhaled respiratory medicine use
Timolol – inhaled 
beta-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 
beta-agonist 

285 168 117 1.44 1.33 (1.05-
1.69) 

2002-
2008 

Yes 

Pilocarpine – inhaled 
corticosteroid 

186 104 82 1.27 1.23 (0.92-
1.64) 

2002-
2008 

No 
 

Latanoprost – Inhaled 
beta-agonist 

2251 1267 984 1.29 1.24 (1.14-
1.35) 

2003-
2008 

Yes 

Latanoprost – Inhaled 
corticosteroids 

1062 569 493 1.15 1.13 (1.00-
1.28) 

2003-
2008 

Yes 
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Bitamoprost – 
Inhaled beta-agonist 

513 242 271 0.89 0.95 (0.79-
1.12) 

2003-
2008 

No 

Bitamoprost – 
Inhaled 
corticosteroids 

350 190 160 1.19 1.13 (0.92-
1.39) 

2003-
2008 

No 

Table 4b:  Prescription symmetry and event analyses for glaucoma medicines 
 n causal Non-

causal 
Crude 
Risk 
Ratio 

Adjusted 
Risk Ratio 
(95%CI) 

Year of 
analysis 

Association 
found 

Eye drop use and association with hospitalisation for bronchitis, asthma or COPD 
Timolol – respiratory 
hosp’n 

115 72 43 1.67 1.57 (1.07-
2.29) 

2001-
2006 

Yes 

Pilocarpine – 
respiratory hosp’n 

72 45 27 1.67 1.45 (0.90-
2.34) 

2001-
2006 

No  

Carbonic anhydrase 
inhibitors 

254 136 118 1.15 1.12 (0.87-
1.43) 

2001-
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 

Eye drop use and association with antidepressant use 
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 

Brimonidine –
antidepressant 

741 401 340 1.18 1.16 (1.00-
1.34) 

2002-
2008 

Yes 

Brimonidine – SSRI 
antidepressant 

497 278 219 1.27 1.24 (1.04-
1.48) 

2002-
2008 

Yes 

Latanoprost  – 
antidepressants 

1871 1017 854 1.19 1.16 (1.06-
1.27) 

2003-
2008 

Yes 

Latanoprost  – SSRIs 1155 639 516 1.24 1.20 (1.06-
1.34) 

2003-
2008 

Yes 

Bitamoprost – 
antidepressant 

582 285 297 0.96 0.98 (0.83-
1.15) 

2003-
2008 

No 

Bitamoprost – SSRI 392 200 192 1.04 1.02 (0.84-
1.24) 

2003-
2008 

No 

 
 
COPYRIGHT:  The concepts and information contained in this document are the property of 
UniSA. This document is subject to non disclosure agreements between the participants and 
DVA. Use or copying of this document in whole or in part without the written permission of 
UniSA constitutes an infringement of copyright 
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2.   
a) Who do you need to involve? 
 
 
 
 
 
 
 
 
 
 
 
b) What else is going on in the wider environment that may have an impact? 

i.  On the intervention 

 

 

 

 

ii.  On the evaluation 
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3. How are you going to intervene? 
  a) What are the specific objectives? 

 
 

 

Objectives should relate to changing awareness, attitudes, knowledge, skills or behaviour.  
It is best if the objectives are specific, measurable, achievable, realistic, time‐bound 

 
 

Objective 1                 
 
 
 
 
   

 
 

 
 
Objective 2 
 
 
 
 
 

 
 
 

 
Objective 3 
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3b) Who are the target groups?

3c) What are the key messages? 

3d) What is the expected behaviour change?
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3e) What are the strategies for the intervention? 

3f) What is the timing for the strategies? 

3g) Check how the strategies link to the objectives
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Session 4: Panel discussion and reflections 
 
Notes:
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Appendices 
 
 
1. DUE Report 

2. Intervention Results 

3. Papers for reading Pre‐workshop   
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Appendix 1:  DUE Report 
 
Prevalence of comorbidities in the glaucoma population 
 
Table 1: Co‐morbidity profile of veterans who have been dispensed glaucoma medicine in 2008 

Co‐morbidity  Number of Veterans  % 

Hypertension  13661  53.6 
Gastric Acid Disorder  12448  48.9 
Ischaemic heart disease /Hypertension  12084  47.4 
Hyperlipidaemia  11704  45.9 
Antiplatelets  11367  44.6 
Pain  6572  25.8 
Depression  6534  25.6 
Reactive airways disease  6075  23.8 
Inflammation / Pain  5503  21.6 
Ischaemic heart disease / Angina  4283  16.8 
Anticoagulants  4024  15.8 
Osteoporosis / Pagets  4012  15.7 
Steroid responsive diseases  3676  14.4 
Anxiety  3379  13.3 
Allergies  3336  13.1 
Congestive heart failure  3244  12.7 
Diabetes  3190  12.5 
Arrhythmia  2978  11.7 
Gout  2633  10.3 
Hyperthyroidism  2277  8.9 
Epilepsy  1470  5.8 
Psychotic illness  1380  5.4 
Liver Failure  1276  5.0 
Malignancies  1207  4.7 
Dementia  757  3.0 
Parkinson’s disease  707  2.8 
Benign prostatic hypertrophy  661  2.6 
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Glaucoma medicine dispensing in those with diabetes and 
glaucoma 
 
 
Table 2: Eye drop use by veterans with glaucoma and diabetes 

Medicine  Veterans dispensed 
glaucoma medicines 

Potential Issues  

N=3190  % 

Dipivefrin  8  0.3  No longer subsidised 
Brimonidine  258  8.1  May worsen heart disease in those with severe 

disease 
Apraclonidine  9  0.3  Recommended for short term use only as effect is 

not maintained 
Timolol  576  18.1  Non‐selective beta‐blocker, may mask signs of 

hypoglycaemia in insulin dependent diabetes  
Betaxolol  168  5.3  Cardioselective beta‐blocker  
Levobunolol  17  0.5  Non‐selective beta‐blocker, may mask signs of 

hypoglycaemia in insulin dependent diabetes 
Dorzolamide with 
timolol 

261  8.2  Timolol non‐selective, may mask signs of 
hypoglycaemia in insulin dependent diabetes 

Brimonidine with 
timolol 

126  3.9  Timolol non‐selective, may mask signs of 
hypoglycaemia in insulin dependent diabetes 

Latanoprost with 
timolol 

391  12.3  Timolol non‐selective, may mask signs of 
hypoglycaemia in insulin dependent diabetes 

Travoprost with 
timolol 

76  2.4  Timolol non‐selective, may mask signs of 
hypoglycaemia in insulin dependent diabetes 

Latanoprost  1543  48.4   
Bimatoprost  313  9.8   
Travoprost  150  4.7   
Acetazolomide  41  1.3   
Dorzolamide  100  3.1   
Brinzolamide  201  6.3   
Pilocarpine  79  2.5   
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Glaucoma medicine dispensing in those with reactive 
airways disease and glaucoma 
 
 
Table 3: Eye drop use by veterans with glaucoma and reactive airways disease 

Medicine  Veterans dispensed 
glaucoma medicines 

Potential issues  

N=6075  % 

Dipivefrin  33  0.5  No longer subsidised 
Brimonidine  632  10.4  Alpha 2 agonist.  May worsen heart disease in 

those with severe disease 
Apraclonidine  17  0.3  Recommended for short term use only as effect is 

not maintained.  
Timolol  705  11.6  Non‐selective beta‐blocker, caution in respiratory 

disease 
Betaxolol  366  6.0  Cardioselective beta‐blocker, caution in 

respiratory disease 
Levobunolol  28  0.5  Non‐selective beta‐blocker, caution in respiratory 

disease 
Dorzolamide with 
timolol 

346  5.7  Timolol non‐selective, caution in respiratory 
disease 

Brimonidine with 
timolol 

163  2.7  Timolol non‐selective, caution in respiratory 
disease 

Latanoprost with 
timolol 

497  8.2  Timolol non‐selective, caution in respiratory 
disease 

Travoprost with 
timolol 

101  1.7  Timolol non‐selective, caution in respiratory 
disease 

Latanoprost  3353  55.2  Caution in asthma 
Bimatoprost  676  11.1   
Travoprost  307  5.1   
Acetazolomide   73  1.2   
Dorzolamide  269  4.4   
Brinzolamide  619  10.2   
Pilocarpine  212  3.5  Cholinergic, may cause bronchoconstriction  
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Glaucoma medicine dispensing in those with ischemic heart 
disease and glaucoma 
 
 
Table 4:  Eye drop use by veterans with glaucoma and ischemic heart disease  

Medicine  Veterans dispensed 
glaucoma medicines 

Potential issues  

N=13425  % 

Dipivefrin  42  0.3  No longer subsidized 
Brimonidine  1057  7.9  May worsen heart disease in those with severe 

disease. Hypotension in those predisposed 
Apraclonidine  35  0.3  Recommended for short term use only as effect is 

not maintained. Hypotension in those 
predisposed 

Timolol  2261  16.8  Non‐selective beta‐blocker 
Betaxolol  808  6.0  Cardioselective beta‐blocker 
Levobunolol  77  0.6  Non‐selective beta‐blocker 
Dorzolamide with 
timolol 

1114  8.3  Timolol non‐selective 

Brimonidine with 
timolol 

522  3.9  Timolol non‐selective 

Latanoprost with 
timolol 

1632  12.2  Timolol non‐selective 

Travoprost with 
timolol 

309  2.3  Timolol non‐selective 

Latanoprost  6693  49.9   
Bimatoprost  1233  9.2   
Travoprost  592  4.4   
Acetazolomide  135  1.0   
Dorzolamide  383  2.9   
Brinzolamide  930  6.9   
Pilocarpine  424  3.2  Cholinergic  
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Glaucoma medicine dispensing in those with congestive 
heart failure and glaucoma 
 
 
Table 5:  Eye drop use by veterans with glaucoma and congestive heart failure 

Medicine  Veterans dispensed 
glaucoma medicines 

Potential Issues  

N=3244  % 

Dipivefrin  13  0.4  No longer subsidised 
Brimonidine  262  8.1  May worsen heart disease in those with severe 

disease 
Apraclonidine  7  0.2  Recommended for short term use only as effect is 

not maintained. May cause hypotension 
Timolol  496  15.3  Non‐selective beta‐blocker 
Betaxolol  220  6.8  Cardioselective beta‐blocker 
Levobunolol  19  0.6  Non‐selective beta‐blocker 
Dorzolamide with 
timolol 

241  7.4  Timolol non‐selective 

Brimonidine with 
timolol 

104  3.2  Timolol non‐selective 

Latanoprost with 
timolol 

357  11.0  Timolol non‐selective 

Travoprost with 
timolol 

74  2.3  Timolol non‐selective 

Latanoprost  1679  51.8   
Bimatoprost  271  8.4   
Travoprost  167  5.1   
Acetazolomide   40  1.2   
Dorzolamide  107  3.3   
Brinzolamide  246  7.6   
Pilocarpine  97  3.0  Cholinergic  
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Glaucoma medicine dispensing in those with depression 
and glaucoma 
 
 
Table 6:  Eye drop use by veterans with glaucoma and depression 

Medicine  Veterans dispensed 
glaucoma medicines 

Potential Issues  

N=6534  % 

Dipivefrin  21  0.3  No longer subsidised 
Brimonidine  514  7.9  Probable aggravation of depression if present 
Apraclonidine  13  0.2  Recommended for short term use only as effect is 

not maintained. Probable aggravation of 
depression if present 

Timolol  1126  17.2  Possible aggravation of depression 
Betaxolol  383  5.9  Possible aggravation of depression 
Levobunolol  40  0.6  Possible aggravation of depression 
Dorzolamide with 
timolol 

535  8.2  Possible aggravation of depression 

Brimonidine with 
timolol 

205  3.1  Probable aggravation of depression 

Latanoprost with 
timolol 

748  11.4  Possible aggravation of depression 

Travoprost with 
timolol 

165  2.5  Possible aggravation of depression 

Latanoprost  3267  50.0   
Bimatoprost  597  9.1   
Travoprost  287  4.4   
Acetazolomide   81  1.2  Possible depression 
Dorzolamide  201  3.1   
Brinzolamide  445  6.8   
Pilocarpine  200  3.1  Cholinergic. Tricyclic antidepressants have 

anticholinergic effects  
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Appendix 2:  Intervention Results 
 
I. Process measurements 

Intervention date /           / 
 
 
Target group 1   
 

 
Number of people in the target group 

 

 
Number of people who received the intervention

 

 
Number of people who participated in the evaluation

 

 
Target group 2   
 

 
Number of people in the target group 

 

 
Number of people who received the intervention

 

 
Number of people who participated in the evaluation

 

 
 
II. Impact measurements 

 
 Pre-intervention Post-intervention 
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III. Outcome measurements 
 
 Pre-intervention Post-intervention 
 
 

  

 
 

  

 
 

  

 
 

  

 
 

  

 
 

  

 
 

  

 
 

  

 
 
 
 
 

s 47Fs 47F





M. Eccles et al. / Journal of Clinical Epidemiology 58 (2005) 107–112108
Table 1
Stages in evaluation

Evaluation of drugs Pre-clinical Phase I Phase II Phase III Phase IV

Evaluation of implementation strategies Theory Modeling Exploratory trial Definitive randomized control trial Long-term implementation
of the findings of such studies. Using this framework, Table
1 compares the stages in the evaluation of complex interven-
tions to stages of drug evaluation.

Although it provides an idealistic framework for evaluat-
ing complex interventions, reviews of implementation stud-
ies [10] suggest that the “Definitive RCTs” reviewed have
not undergone preclinical/theory, modeling/phase I, and ex-
ploratory/phase II phases, building instead on investigator
interpretation of other empirical studies. Thus, the current
position in implementation research is akin to exploring the
clinical role of an antihypertensive drug (1) without any
understanding of the pharmacology of the drug, the physiol-
ogy of blood pressure control, or the pathophysiology of
hypertension and (2) without phase I trials of the pharmaco-
dynamics of the drug in animal models or healthy human
volunteers. This is an expensive version of trial-and-error,
with no a priori reason to expect success or to have confi-
dence of being able to replicate success if it is achieved.

Generalizing from the findings of these studies to routine
healthcare settings is problematic because of our limited
understanding of the characteristics of the targeted behavior,
professionals, and environment that might influence the
effectiveness of different interventions. Thus, for those
working in a service delivery setting, they provide little infor-
mation to guide the choice or optimize the components of
such complex interventions in practice. This is problematic
because all healthcare systems have limited resources for
their activities, including implementation, and they need to
understand what will best achieve their intended effect, how
this will happen, over what time period, and at what cost.

1. Toward a theoretical framework

The assumption that clinical practice is a form of human
behavior and can be described in terms of general theories
relating to human behavior offers the basis for a generaliz-
able model. Factors mediating the effectiveness of interven-
tions could include the attitudes of the healthcare professional
or their perceived ability to control generalizable concepts
that can be used across different interventions, settings,
and individuals.

A theory is “a coherent and non-contradictory set of
statements, concepts or ideas that organises, predicts and
explains phenomena, events, behavior, etc.” [15]. Theories
are prominent in the social sciences (psychology, sociology)
and are commonly used in clinical medicine to organize
understanding of basic and clinical sciences. For instance, in
the field of general medicine, phase I and II drug trials
are the definitive test of a number of inter-related theories
from physiology (enzymatic function), pathology (disease
pathways), and pharmacology.

2. Description or explanation?

There are many theories from a range of disciplines that
describe behavior and behavior change [16–19]. However,
there are few that explain behavior change. Although de-
scriptive theories can be helpful in anticipating situations and
processes, such theories may not explain what determines
change or may identify determinants that are not modifiable
(e.g., age, intelligence). When one needs to reliably pro-
duce change, it is important to work with theories that explain
change and how it can be effected. Therefore, theories that
identify modifiable predictors or explain how to change
behavior are most likely to be useful in implementation
research.

3. Current use of theory in implementation research

Within the most recent review of guideline implementa-
tion [10], the authors of included studies provided an explicit
theoretical rationale for their intervention in less than 10% of
studies [20]. Given this absence of a theoretical underpinning
and interventions attempting to explicitly and prospectively
modify theoretical constructs, it is difficult to interpret
why interventions have had positive or negative effects. For
example, social cognition theories [19] suggest that audit
and feedback is an effective behavior change intervention
only in motivated populations who have agreed that the
change in behavior is desirable; its application as a one-
size-fits-all intervention has produced only a limited effect
[21].

4. Choosing theories

Ferlie and Shortell [22] have suggested four levels at
which interventions to improve the quality of health care
might operate: (1) the individual health professional, (2)
health care groups or teams, (3) organizations providing
health care (e.g., NHS trusts), and [4] the larger health care
system or environment in which individual organizations
are embedded. Different theories may be relevant to interven-
tions at different levels; for example, theories of individual
behavior are more relevant to interventions directed at indi-
viduals and teams, whereas theories of organizational change
may be more relevant to interventions directed at hospitals or
trusts. A full scientific rationale for interventions to translate
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research findings into clinical practice requires exploration
of theories relevant to interventions directed at each of these
four levels.

Given the large number of potentially relevant theories
[16], it is helpful to have a rationale for choosing between
them. In Box 1 we suggest a number of desirable attributes
of theories explaining behavior change at the level of the
individual healthcare professional or healthcare groups or
teams.

4.1. How to use theories

Although there are a number of methods for using theory
in designing and understanding the impact of implementa-
tion interventions, we offer an illustration of how we have
approached using theory when looking at individual or team
behaviors. There are two possible ways to use theory that
are inter-related and build on each other. One is to develop
an understanding of the theory-based factors that underlie
clinical practice to identify the processes, or theoretical con-
structs, that are important in current patterns of care and
therefore should be the appropriate target of an implementa-
tion intervention. The second follows on from this and is to
develop and test interventions knowing what theoretical con-
structs are being targeted and design interventions to enhance
the processes supporting change in them.

4.2. Theory-based factors underlying clinical practice

When working to change individual behavior, relevant
theories can be drawn from health psychology and may be
categorized in groupings such as motivational theories
(which explain how individuals come to wish/intend/decide
to change behavior), action theories (which explain how
individuals move from intention to actual behavior change),
and stage theories (which propose an orderly progression
through discrete stages toward behavior change). Having

Box 1. Desirable attributes of theories explaining behavior change
at the level of the individual healthcare professional or healthc-
are groups or teams

1. They should have demonstrated effectiveness in predicting and
explaining behavior change in other settings (e.g., health promo-
tion in community populations).

2. They should explain behavior in terms of factors that are change-
able (e.g., knowledge, beliefs, attitudes, motivation, actual or
perceived external constraints). Some factors are difficult or
impossible to change (e.g., age, personality, and intelligence),
even though they may be important modifiers of behavior.

3. They should include nonvolitional components (i.e., they should
assume that individuals working in healthcare do not always have
complete control over their actions and allow an examination of
the influence of individuals’ perceptions of external factors, such
as patient preferences or organizational barriers and facilitators,
on their behavior).
identified theories to work with, there are a series of steps
to apply them to healthcare settings. For some theories, there
are standard methods of measuring constructs and devel-
oping measurement scales [23]. To identify which theoreti-
cal constructs predict clinical practice, these variables have
to be used to predict motivational or behavioral outcomes.
Examples of how theories could be developed in this way
are shown in Table 2, and the sort of information that it
produces is shown in Box 2.

In some circumstances it may be possible only to measure
dependent variables that are theoretically proposed to medi-
ate between predictor variables and actual behavior (e.g.,
behavioral intention). Given the current limited state of em-
pirical testing of any theory with healthcare professionals,
it is more informative to measure actual behavior whenever
this is possible.

In an ideal situation, the sequence of stages in the develop-
ment and evaluation of an intervention would follow those
in Table 1. There are exceptions to this, such as the need to
evaluate a preformed intervention that is going to be dissem-
inated and would not otherwise be rigorously evaluated. In
this situation, a trial can be conducted but with theory-based
measures forming an integrated evaluation of the process to
allow a better understanding of the main trial results. For
example, in a trial of the implementation of guidelines
for third molar extractions, theory-based measures offered
an explanation of the lack of success of the interventions
[24]. On the one hand, the interventions had enhanced
knowledge, but knowledge did not predict evidence-based
practice; on the other, the interventions had not changed the
beliefs that actually did predict evidence-based practice. If
such methods are routinely used before and after the delivery
of interventions in implementation trials, they allow an un-
derstanding of whether or not the interventions have changed
the underlying theoretical constructs, providing a view into

Table 2
Example of using theory

Theory of planned behavior

Theoretical constructs Behavioral intention, perceived behav-
ioral control, attitude toward the be-
havior and subjective norm

Measures The strength of behavioral intention,
perceived behavioral control, attitude
toward the behavior and subjective
norm (plus the subcomponents of
these constructs)

Example questions “I feel under social pressure from NHS
(scored on Likert scale colleagues to use dental sealants in the
agree to disagree) next month” (subjective norm);

“I would like to avoid prescribing nore-
thisterone for patients, but I don’t
really know if I can” (perceived behav-
ioral control)

Behavior Rates of use of dental sealants
Rates of prescription of norethisterone
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Box 2. A study using the theory of planned behavior to investigate
factors associated with prescribing antibiotics for patients with
uncomplicated sore throat among general practitioners

Literature reviews, nonparticipant observation, and interviews with
general practitioners were used to develop a questionnaire that was
distributed to a 1 in 2 random sample of general practitioners in Gram-
pian. Using the Theory of Planned Behavior, we explored the relation-
ships between GPs’ beliefs and the strength of their intention to prescribe
antibiotics for adult patients presenting with an uncomplicated sore
throat. This allowed us to:

• Identify whether GPs intended to prescribe antibiotics for these
patients or not. The majority indicated that they intended to
prescribe for less than half of patients presenting with uncompli-
cated sore throat in the next 2 weeks.

• Estimate the overall impact of individual beliefs and perceptions
on the strength of their intention to prescribe. Potentially modifi-
able beliefs accounted for 48% of the variance in GPs’ intentions
to prescribe.

• Identify the beliefs that had the strongest relationship with behav-
ioral intention

• Identify the beliefs that distinguished GPs who intended to pre-
scribe from those who did not.

(From Walker AE, Grimshaw JM, Armstrong EM. Salient beliefs
and intentions to prescribe antibiotics for patients with a sore throat.
Br J Health Psychol 2001;6:347–60.)

the “black box” of understanding why a trial intervention
has or has not worked.

4.3. Designing interventions

Having identified the relevant components of a behavior
that should be targeted, the next step is to develop an appro-
priate intervention. This involves choosing a technology and
a method of delivery. There are a number of technologies
that have been demonstrated to change behavior (or its
antecedents) in other settings and that therefore have a
reliable record of effective behavior change, which one
can reasonably expect to generalize. Thus, if we are trying
to change the underlying process of “beliefs,” we could
use the technology of reinforcement delivered using audit
and feedback. The most consistently successful behavioral
methods involve contingent consequences (normally
reward) with a subject being rewarded if the behavior is
performed appropriately. Other methods that increase the
ease of performance (e.g., developing an action plan, creat-
ing environmental triggers) have been developed and can
be used to increase the likelihood of a behavior being per-
formed. Most of the behavioral technologies have been de-
veloped for use with individuals who have been motivated
to seek help with a specific problem and may require some
adaptation for use with healthcare professionals who may
be unmotivated or even unaware of the desired behavior
change.

There are three additional characteristics that are im-
portant to consider in addition to the theoretical considera-
tions: (1) plausibility (of the technology and the method of
delivery), (2) feasibility (in a development experiment and
in service settings), and (3) the efficiency of the method of
delivery. Consideration of plausibility may mean that more
recognizable methods of delivery (e.g., audit and feedback)
are used but that the range of relevant theoretical constructs
(e.g., beliefs, social norms) are studied alongside to allow
an understanding of what constructs are mediating any effect.
Feasibility and efficiency could be explored through consid-
erations such as method of delivery of an intervention (e.g.,
written materials, interactive DVD) and methods of delivery
of the experiment (e.g., postal questionnaire survey, face-
to-face interview).

Issues such as these can be systematically explored in
modeling experiments where elements of an intervention are
manipulated, within a randomized controlled design, in a
manner that simulates a real situation as much as possible.
In these experiments, interim endpoints (e.g., behavioral
intention) are measured rather than changes in profes-
sional behavior or healthcare outcome. This offers experi-
mental control and the opportunity to vary elements of an
intervention to understand better intervening variables and
the effect on different outcomes and to maximize the impact
of an intervention before trialling. An example is shown in
Box 3.

For the method to be useful, interim endpoints must be
predictive of real-world outcomes. This is the case for behav-
ioral intention, self-efficacy, recall, and understanding of
information. Behavioral intention and self efficacy have
been incorporated into virtually all social cognition models
of health behavior as the two best predictors of subsequent

Box 3. Can psychologic models bridge the gap between clinical
guidelines and clinicians’ behavior? A randomized controlled trial
of an intervention to influence dentists’ intention to implement
evidence-based practice

This study examined the effect of an intervention (rehearsing alterna-
tive actions) to change dentists’ intention to implement evidence-based
practice for third molar (TM) management; evidence-based practice is
weighted against TM extraction. Based on behavioral techniques for
reducing the frequency of a behavior, increasing the likelihood of an
incompatible behavior is a potentially effective method. Rehearsing
alternative actions should increase the availability of alternatives to
extraction and thus decrease extraction intention.

Community dentists were randomly selected (from the Scottish
Dental Practice Board Register), allocated to intervention or control
groups, and sent a postal questionnaire within a randomized controlled
trial design. The intervention group was asked to list management
alternatives to TM extraction before recording their TM extraction
intention, and the control group was not.

Dentists in the intervention group had significantly weaker intention
to extract third molars than did those in the control group despite similar
knowledge of management alternatives.

(From Bonetti D, Johnston M, Pitts N, Deery C, Ricketts I, Bahrami
M, Ramsay C, Johnston J. Can psychological models bridge the gap
between clinical guidelines and clinicians’ behavior? A randomised
controlled trial of an intervention to influence dentists’ intention to
implement evidence-based practice. BDJ, in press.)
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health behavior [25]. In interventions providing information,
recall of that information has been shown to be important
in achieving behavior change [26].

5. Conclusions

We have suggested that the science of implementation
research could be significantly improved by a more system-
atic approach to the use of theory. Although we have illus-
trated our arguments with examples from psychology, this
is not an attempt to deny the importance of other disciplinary
perspectives. These arguments form a useful structure for
others to elaborate on or to argue against. It is possible that
some or all of the steps we have suggested will turn out to
be unhelpful or ineffective, but this is a position that should
be reached from a process of scientific scrutiny, not scien-
tific neglect.

Once the elements of a framework for study design are
in place, it also offers the prospect of a checklist that potential
users of the results of such studies can work with to match
the important characteristics of their situation and needs
(e.g., trying to change hand washing practices in a 200-bed
district general hospital) against available evidence. Such a
checklist could require knowledge of the nature and com-
plexity of the behavior(s) (hand washing by nurses and doc-
tors), important moderators (the ready availability of soap
and towels), the important modifiable mediators of the be-
havior (e.g., knowledge, attitudes), and the impact of inter-
ventions to change these.

Our current level of knowledge and experience of the
application of theory in implementation research is limited,
and it is important not to underestimate the time and invest-
ment that is required to raise implementation research to the
level of other clinical sciences. The cycle of development of
cognitive behavioral therapy from theory to routine clinical
intervention took somewhere between 20 and 80 years, de-
pending on where you draw the start line. The development
of a new drug from identifying a novel chemical to launching
the drug on the market can take up to 10 years. Because
implementation research lives in a policy-relevant context
where clinicians, managers, and policy makers may erron-
eously believe that they already know what is best to do, it
will always be prey to the demands for a quick fix and the
political solution. Without a coherent attempt to address
the issues raised in this article, we can look forward to
reaching 2020 knowing little more than we do today.
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■ exploratory studies to further develop the intervention
and plan a definitive evaluative study (using a variety of
methods); and

■ a definitive evaluative study (preferably an RCT).
The framework recognises the benefits of establishing the

theoretical basis of interventions and conducting explora-
tory studies to choose and refine interventions in order to
minimise the number of costly “definitive” RCTs.

Although most of the studies included in our systematic
review of guideline dissemination and implementation strat-
egies could be considered “definitive” evaluations, there was
little evidence that the investigators had developed a theoret-
ical model to guide their choice of intervention. As a result,
in many of the studies it was unclear why investigators had
chosen a particular intervention, and we were not sure how
to interpret the study results or how to assess their generalis-
ability to different targeted behaviours, providers and con-
texts.

Most of the theoretical research on implementation has
attempted to develop broad frameworks that capture all
factors that may influence behaviour. The resulting frame-
works have usually been descriptive, identifying factors that
have facilitated or hindered the adoption of evidence-based
practice. However, these frameworks provide little informa-
tion about what are the most important factors facilitating
or hindering change or what interventions may be useful in
specific settings.

The future

An important focus for future research should be to develop
a better theoretical understanding of professional and
organisational behaviour change. Ferlie and Shortell9 have
suggested four levels at which interventions to improve the
quality of healthcare might operate:
■ the individual health professional;
■ healthcare groups or teams;
■ organisations providing healthcare; and
■ the larger healthcare system or environment in which

individual organisations are embedded.
To develop a full scientific rationale for interventions to

produce behaviour change in healthcare, we need to con-
sider educational, behavioural, social and organisational
theories relevant to each of these four levels. There are many
such theories, but their applicability to healthcare profes-
sional and organisational behaviour has yet to be estab-
lished. Further research is needed to test the applicability of

such theories in healthcare settings and to rigorously evalu-
ate different dissemination and implementation strategies.

Thus, we are currently some way from meeting Grol’s
challenge.4 Decision makers still need to use considerable
judgement about which interventions are most likely to
succeed, after considering the feasibility, costs and benefits
that particular interventions are likely to yield. Nevertheless,
there are grounds for optimism; it is possible to achieve
clinically important practice changes with current interven-
tions that appear to be largely based on the considered “gut
instincts” of investigators.

We believe that establishing an empirically tested theoreti-
cal base for healthcare professional and organisational
behaviour is likely to lead to incrementally more effective
interventions. This task will require sustained investment
and support from research funders, the development of
interdisciplinary research teams, and the support of health-
care systems and professionals, but does not seem any more
inherently difficult or problematic than other challenges
facing the health research enterprise.
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Background
In October 2006, the Chief Medical Officer (CMO) of Eng-
land asked Professor Sir John Tooke to chair a High Level
Group on Clinical Effectiveness in response to the chapter
'Waste not, want not' in the CMOs 2005 annual report 'On
the State of the Public Health'. The High level group made
recommendations to the CMO to address possible ways for-
ward to improve clinical effectiveness in the UK National
Health Service (NHS) and promote clinical engagement to
deliver this. The report contained a short section on research
needs that emerged from the process of writing the report,
but in order to more fully identify the relevant research
agenda Professor Sir John Tooke asked Professor Martin
Eccles to convene an expert group – the Clinical Effectiveness
Research Agenda Group (CERAG) – to define the research
agenda. The CERAG's terms of reference were 'to further elab-
orate the research agenda in relation to pursuing clinically
effective practice within the (UK) National Health Service'.

Terminology is a problem in both the practice of, and
researching into, clinical effectiveness. The high level group
uses the term 'clinical effectiveness' as it built on the termi-
nology used within the CMO's report. However, a study of
33 applied research funding agencies across nine countries
identified 29 terms used to refer to some aspect of the proc-
esses around clinically effective practice [1]. This confusion
has been compounded by the recent prominence of 'Trans-
lational Research', and the description of the first and sec-
ond translation gaps. Given the balance of scientific
endeavour and funding, the term 'Translational Research' is
mainly thought of as the T1 bench to bedside process of
transferring basic science knowledge into new drugs and
technologies. Attracting about 1% of the research funding
devoted to T1 research the T2 Translational Research is the
process of taking current scientific knowledge and ensuring
it is applied in routine clinical care [2].

Within the UK, the terms 'Implementation' and 'Imple-
mentation Research' seem to be the best recognised.
Therefore, as a focus for its deliberations the CERAG
adopted the following definition:

'Implementation Research is the scientific study of
methods to promote the systematic uptake of clinical
research findings and other evidence-based practices
into routine practice, and hence to improve the quality
(effectiveness, reliability, safety, appropriateness,
equity, efficiency) of health care. It includes the study
of influences on healthcare professional and organisa-
tional behaviour.' (adapted from Implementation Sci-
ence http://www.implementationscience.com/info/
about/ accessed 10 February 2009).

This editorial presents the summary of the group's report
and recommendations; the full report is available as Addi-
tional File 1.

The importance of Implementation Research 
and its funding
The findings from clinical and health services research can
not change population health outcomes unless health
care systems, organizations, and professionals adopt them
in practice [3]. A consistent finding is that the transfer of
research findings into practice is unpredictable and can be
a slow and haphazard process. The relative inattention to
implementing what we know is costing lives. There is an
imbalance between investment in the development of
new drugs and technologies versus improving the fidelity
with which care is delivered.

In a structured review of healthcare professionals views on
clinician engagement in quality improvement, Davies et
al. identified 86 empirical reports relevant to the review
[4]. They report that the literature suggests: healthcare
professionals are heterogeneous in relation to their defini-
tion of quality; their perception of the need for quality
improvement; their attitudes to quality improvement ini-
tiatives; their attitudes to clinical guidelines and evidence-
based practice. In addition, they have a limited under-
standing of the concepts and methods of quality improve-
ment, and quality improvement is often the scene of turf
battles. Under the heading of perceived barriers, they also
stated that 'many of the identified barriers arise from the
well-documented problems of working effectively
between and across health professions. This means that
although more time and more resources may be necessary
or helpful (directly and in their explicit recognition of
healthcare professionals' concerns), they are unlikely to
be sufficient on their own to overcome the substantial
barriers to clinicians' active engagement in successful
quality improvement'. Healthcare professionals are an
important part of the organisation in which they work
(and are subject to organisational policies, procedures,
and cultures); this review offers a partial explanation for
the persistent quality gaps and also supports the conten-
tion that it is unlikely that this will change spontaneously.

Recognition of quality gaps has led to increased interest in
more active implementation strategies. Over the past 10
years, a body of Implementation Research has developed
[5-7]. This demonstrates that interventions can be effec-
tive, but provides less information to guide the choice or
optimise the components of such complex interventions
in practice [8]. While the effectiveness of interventions
varies across different clinical problems, contexts, and
organizations, studies provide scant theoretical or concep-
tual rationale for their choice of intervention [9], and only
limited descriptions of the interventions and contextual
data [6]. Research on economic and political approaches
to change is scarce [10], and it is therefore not surprising
that little is known about how best to integrate disease
and case management interventions into existing health-
care at the system level. Thus, the science of Implementa-
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tion Research is still a work in progress, largely due to the
fact that it is a relatively young science.

Internationally, Implementation Research is a recognised
area of funding within other healthcare systems; this is
not the case in the UK. The Cooksey Report [11] suggested
a UK annual research budget (Public sector and major
charities) of just over £2 billion. The proportion spent on
health services (as opposed to biomedical or clinical)
research in general is small. While there have been a
number of previous funding programmes for Implemen-
tation Research within the UK, none are current. The pro-
portion of annual research money devoted to
Implementation Research is impossible to quantify; it is
likely to be of the order of a maximum of a few millions
pounds per year.

The Cooksey Report [11], having identified the need for
implementation and Implementation Research, offers a
sound basis on which to elaborate the Implementation
Research agenda as a core part of a research agenda of key
relevance to the NHS.

One of the major problems with not having a clearly iden-
tified, named Implementation Research funding stream is
that the whole area loses 'profile'; the issues become
blurred and the central focus of the routine uptake of find-
ings, from clinical research programmes into routine care,
becomes lost to research enquiry. In countries where there
is a named, dedicated, funding stream (e.g., Canada, Aus-
tralia) the research area has a higher profile with both
researchers and with clinicians. There is the potential for
senior researchers to establish programmes of research
(rather than doing one-off studies), junior researchers to
make it a career choice, and clinicians to become willing
collaborators, thereby facilitating the spread of knowledge
and the improvement of methods.

Specific considerations for an Implementation 
Research agenda
In elaborating the Implementation Research agenda the,
CERAG identified five important overarching considera-
tions that should influence thinking about, and commis-
sioning of, Implementation Research.

First, it is important to consider the multiple levels at
which healthcare is delivered and the interplay between
them in their cultural context [12].

Second, Implementation Research centrally involves the
study of changing behaviour and maintaining change – in
organizations, and the groups and individual healthcare
professionals within them.

Third, the use of theory in Implementation Research
offers (at least) three important potential advantages. The-

ories offer a generalisable framework that can apply across
differing settings and individuals; they offer the opportu-
nity for the incremental accumulation of knowledge; and
they offer an explicit framework for analysis. The CERAG
agreed that appropriate consideration of theory was an
important element of Implementation Research. As well
as a more thoughtful use of theory, there is a need to work
through the various stages of using theory and resolving
such apparently simple issues as what it means for an
intervention to be theory-based or what is the theoretical
basis of behaviour change.

Fourth, frameworks are potentially useful tools for consid-
ering the issues that a research agenda needs to address
[13]. Inevitably there is no one ideal, universally accepted
framework that will fit all purposes; different frameworks
will often reflect different purposes, disciplinary, or phil-
osophical standpoints, and so will appeal to different
groups or individuals.

Fifth, a general complaint of implementation studies
(often trials) is that the need for experimental control,
maximising internal validity, compromises external valid-
ity. As ever, the balance of considering these two dimen-
sions of validity depends on the question that is being
answered at the time [14].

Who is this research agenda aimed at?
This discussion of the research agenda is aimed primarily
at commissioners of research, but will also be of relevance
to a broader range of policy makers and researchers. While
this report has been discussed and written in the context
of the UK National Health Service and the National Insti-
tute for Health Research (NIHR) it is possible that a vari-
ety of other research-commissioning organisations could
use it to identify areas that are a priority for them. How-
ever, it has been considered in its entirety and, in terms of
programmatic commissioning, a piecemeal approach to
addressing it could leave important areas unaddressed.

A Research Agenda
Research areas
Many of these research areas are interlinked. The CERAG
offered exemplar questions within each of them in order
to illustrate key issues. The processes suggested in the sub-
sequent recommendations will further elaborate and pri-
oritise the content of this agenda.

Context
The impact of context on implementation is important,
and systematic study of the attributes of context (and their
role and modifiability) that form barriers or facilitators to
implementation is needed. The responsiveness of context
is important in order to understand (and influence) cul-
ture and other attributes of organisations as well as the
individuals within them and their interests related to
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implementation of new knowledge. The role of context in
intervention development needs to be better understood.

Behavioural determinants and evaluation of change 
strategies
Successful implementation of new knowledge should be
built on an understanding of the determinants of behav-
ioural change and maintenance of behavioural change in
individuals and organisations. Such understanding would
allow the rational development and testing of implementa-
tion interventions. This should include the systematic devel-
opment of interventions and trials across a range of
conditions and NHS settings. These could include the study
of the organisational embedding of new interventions, the
effectiveness of healthcare system interventions, as well as
evaluation of delivering new models and methods of care.
There is a need for studies examining the methods of opti-
mising the content and methods of delivery of interventions.

Evaluations should use a range of (and often a combination
of) research designs and methods (e.g., cluster randomized
trials, quasi-experimental designs, and qualitative studies).

Testing of theory in Implementation Research
Theory is underused in Implementation Research. There
needs to be considerable work on understanding available
theories, on the testing and development of theories, and
on how to operationalise theory. This work should not be
restricted by disciplinary perspectives, worldview, or area
of application.

Knowledge attributes and knowledge generation – 
features related to uptake
Research is needed on the important attributes of new
knowledge and how these influence its uptake (or not).
This would include the attributes of and applicability of
what is regarded as evidence by different individuals and
in different contexts.

Decision makers have problems accessing, appraising,
adapting, and applying research evidence. The increasing
recognition that implementation of evidence from indi-
vidual studies may be misleading, either due to bias in
their conduct or random variations in findings, has led to
greater emphasis on knowledge syntheses as the basic unit
of implementation. Knowledge syntheses interpret the
results of individual studies within the context of global
evidence thus increasing the 'signal to noise ratio' of
implementation activities and increasing the likelihood of
their success. Knowledge syntheses provide the evidence
base for other implementation vehicles such as patient
decision aids, clinical practice guidelines, or policy briefs.

Systematic review activities (guided by relevant theory)
need to be supported systematically to ensure their con-
tinued development. Important areas activity include:

compiling and maintaining a register of systematic
reviews of Implementation Research; updating overviews
of reviews of professional behaviour change interven-
tions; conducting systematic reviews of methods to
improve the implementation of clinical research findings
in routine settings; workshops on conduct and use of
knowledge syntheses targeted to different stakeholders.

Cross-cutting issues
Methodology
Across all of the areas above there will be important meth-
odological issues that need to be identified, investigated,
and resolved. These include:

1. The area of Implementation Research needs a common
understanding of terms. Important areas of research
include: the development of one or more taxonomies of
barriers to implementation, mediating mechanisms and
pathways; standardised measurement approaches for key
elements of the taxonomy; a suite of reporting guidelines
for different types of Implementation Research.

2. All of the areas pose measurement challenges, such as
the development of process and outcome methods and
measures for relevant constructs.

3. Is there a 'core set' of measures that will be applicable
to most settings, or is each combination of patient team
and organisation conceptually unique? The idea of a core
set of measures offers greater potential for accumulation
of knowledge.

4. What are the pros and cons of using proxies for behav-
iour, such as written or web-based vignettes that simulate
clinical behaviours?

5. The incorporation of economic analysis within Imple-
mentation Research is not necessarily methodologically
challenging, but it is very uncommon and should be
encouraged and supported.

6. An explicit examination of the pros and cons of the use of
routinely available data to assess implementation. This
would include the availability of data and the specificity of
data in relation to the implementation of research evidence.
Are there situations where there is sufficient routinely availa-
ble data for economic modelling to demonstrate the viability
or otherwise of certain behaviour change strategies? How
complex can and should such modelling become?

Implementation Research across different areas of clinical practice
Implementation Research will be conducted in a range of clin-
ical areas. This needs to be done in a way that ensures contri-
bution to an incremental understanding of implementation.
Research in one clinical area should generate ideas and under-
standing that can be drawn on in other clinical areas.
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Knowledge infrastructure for Implementation
This links to 'knowledge attributes', (above) and is
addressed in the UK by initiatives such as the NHS
National Library for Health, the Cochrane Collaboration
and Social Care Online. Nonetheless, the process recom-
mended below could formally set out the knowledge
infrastructure for implementation. This would be an
important exercise in making explicit the content of an
infrastructure (staff, skills, and resources), its scale, and its
degree of current (and future) integration into routine
healthcare.

Sustainability
The consideration of sustainability permeates the research
agenda. It is important to have a healthcare workforce that
can sustain implementation in the clinical setting as a
matter of routine. It is important that we learn more about
the organisational/contextual factors that enable the sus-
tained use of evidence in practice. It is also important to
have a research workforce that can sustain the area of
Implementation Research.

Within research itself it is important to examine attributes
of sustainability (within individuals, teams, and organiza-
tions) and to develop methods to examine whether the
effects of interventions are sustained over time.

Communication strategy/engagement with the NHS
As part of integrating implementation and Implementa-
tion Research within the NHS it will be vital to develop an
explicit communication and engagement strategy.

Workforce issues
Capacity to do implementation
How should the NHS workforce (clinicians/practitioners
and managers) be trained (at both undergraduate and
postgraduate levels) in order to optimise their ability to
implement new knowledge (without doing harm, over-
spending, giving more to one patient than another, while
also stopping ineffective practices)?

What are effective engagement strategies to involve the
workforce in implementation?

What are the important attributes of the workforce that
enhance knowledge use and implementation in health-
care settings?

How can these attributes be sustained both within indi-
viduals and organisations?

Capacity to do Implementation Research
Capacity to do research into implementation is limited
both within the UK and internationally. The NIHR needs
a strategy of building capacity at all levels of the researcher
career. Given the time that it takes to build experience in

this area NIHR needs a cadre of experienced senior inves-
tigators who can direct programmes of research.

A funding strategy should also train junior researchers to
be capable of developing into independent researchers
(this should be linked with experience Implementation
Researchers). This could involve a mix of PhD student-
ships and fellowship awards.

Attributes of research teams addressing this agenda
Addressing this research agenda will be an inherently
multi- and inter-disciplinary endeavor. No one practice or
academic group or discipline will bring all the necessary
attributes to address the research agenda. The range of
required disciplines will vary within and across the vari-
ous areas of the research agenda, but is likely to include
some of Implementation Research, sociology, health psy-
chology, health economics, and statistics.

Implementation and evidence of benefit from clinical and 
public health interventions
It will most often be the case that the Implementation
Research agenda will be applied to areas where there is a
clear understanding of appropriate clinical care or public
health practice. In some areas there will be insufficient
published evidence to inform a clear, shared understand-
ing of optimum practice; in such instances the research
agenda should address the need for evidence of efficient
clinical and public health practice.

Recommendations
1. NIHR should initiate a process to establish a research
programme within NIHR with an explicit dedicated, pro-
tected, funding stream for funding Implementation
Research.

a. This process should detail issues such as:

i. the scope and prioritization of topics for such a
programme.

ii. the potential overlap with current national
research programmes within and outwith NIHR.

iii. the potential overlap with other NIHR funded
initiatives – National Library for Health, Collabo-
rations for Leadership in Applied Health Research
and Care (CLAHRCs), Cochrane Collaboration.

iv. the relevant stakeholders in the process.

v. the appropriate configuration of such a pro-
gramme of research – either as a single entity (max-
imising focus, scarce researcher resources, and
critical mass), or as a dimension of each of the cur-
rent national programmes (more diffuse, but



Implementation Science 2009, 4:18 http://www.implementationscience.com/content/4/1/18

Page 6 of 7

(page number not for citation purposes)

probably more administratively straightforward to
establish).

vi. the establishment of a commissioning group
with appropriate expertise to evaluate proposals.

vii. the timescale for establishing launching and
commissioning research within such a pro-
gramme.

viii. relevant indicators of success for such a pro-
gramme to allow its evaluation.

b. Given the scale for return on investment and poten-
tial to save lives, this should aim to achieve a steady-
state annual budget of 2 to 3% of NIHR total research
budget. With total budget estimates at £750 million,
this equates to approximately £15 to 22 million.

c. Spending on this scale will not be achievable imme-
diately, and so the process should consider an escalat-
ing funding process starting at a lower level and
incrementally rising to the steady-state figure over a
number of years.

d. Long-term commitment is needed to deal with the
issue of creating a climate conducive to conducting
Implementation Research and the closely linked area
of using research findings in routine settings. Without
this being seen as both central and important, it is
unlikely to be sustained.

e. Consideration should be given to the idea of estab-
lishing one or more Centers of Implementation
Research Excellence along the lines of the Public
Health Centers of Excellence.

2. A mix of project and programme funding would allow
studies of a shorter and more 'worked through' nature, as
well as series of interlinked conceptual, methodological
work that is needed in the area.

3. The process of commissioning should be a mix of com-
missioner-defined and curiosity-driven. In such a rela-
tively young area, it is unlikely to be possible for a
commissioned research process to fully cover all relevant
areas, particularly in the areas of methodological and con-
ceptual work.

4. In order to enhance capacity development, a propor-
tion of the funding should be directed towards student-
ships, fellowships, and bursaries.

5. There should be consideration of the development of
training programmes for Implementation Researchers.
Although not a research budget cost, there should also be

consideration of the development of (pre- and post-regis-
tration) training programmes for clinicians and non-clini-
cians within the NHS around building capacity to better
use implementation (and clinical) research in daily prac-
tice.

6. Implementation Research and Implementation
Researchers need to be embedded within the NHS. One
way to achieve this would be to consider further strength-
ening and extending the Implementation Research
dimensions of the Collaboration in Applied Health
Research and Care centers. This should also consider how
to closely ally those researching implementation with
those doing implementation on a daily basis.

7. In order to advance the research area, funding should
be directed towards providing opportunities for scientists
and clinicians to meet to discuss relevant issues – akin to
the UK Economic and Social Research Council Seminar
Series Grants.

8. NIHR should give consideration to establishing a stand-
ing advisory group, with appropriate expertise, to con-
tinue to develop, oversee, and advise on Implementation
Research within the NHS. Such a body could also make
links with other national centers to form an international
network.
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Challenges: regulatory

• Coverage with evidence development
• Provisional registration
• All mean there is potential for medicines to be used where 

uncertainty exists
– Safety, efficacy or cost-effectiveness
– Also  creates the challenge of how do we minimise use in at risk 

groups 



Challenges: access and utilization

• If you are managing the formulary, you might 
have more than 2000 formulations
– How can we monitor use consistent with listing in 

a timely manner?
– How can we identify where to focus quality use of 

medicines activities in a timely manner?



How to identify target areas or 
potential problems

• Literature
• National health priorities
• Health Technology Assessments and 

Regulatory agency decisions (risk plans)
• Health Technology decision recommendations
• Stakeholder groups (health professional, 

industry or consumer feedback)
• Rapid analyses



Drug Utilisation Review in Australia
• Australian government funds drug utilisation review nationally

– Recent and Current Review topics: 
• Fixed dose combination products in children
• Statin use
• Diabetes medicines and self-monitoring blood glucose
• http://www.pbs.gov.au/info/reviews/subsidised-medicines-reviews

• Also has a national Drug Utilisation Subcommittee
– Meets three times per year
– Assesses use of all recently listed medicines at 12 and 24 months post-

listing which have been identified as potential for use outside listing, 
or use greater than expected, also reviews other topics as identified

– Outcome statements published
• http://www.pbs.gov.au/info/industry/listing/elements/dusc-meetings/dos



• W e run a national program to 
improve use of medicine in Australian 
veterans and their dependents

• Every three months, we plan, 
develop, implement and evaluate an 
intervention targeting an identified 
therapeutic problem

• On average, every three months we 
target 10,000 G Ps, 8,500 pharmacists 
and 35,000 veterans

• W e have to identify problems in a 
very timely manner

• W e undertak e a drug utilisation study 
prior to every intervention, but we 
often use rapid assessment to help 
target the drug utilisation study and 
then undertak e confirmatory study

V eterans’  Med nes Advice and 
Therapeutic Education Services 
program

www.veteransmates.net.au

V eterans’  Med nes Advice and 
Therapeutic Education Services 



• To enable timely identification of medicines 
related problems many of our initial analyses 
use rapid assessment methods
– The majority based on methods outlined in the 

paper 



Waiting time distribution

• Simple counts (or rates) of the first 
prescription in the data set for an individual 
person of either a product, medicine or class 
plotted across time















Advantage

• Easy to calculate, using prescription data only 
• Robust towards confounders 

– Within person medicine use, over  a short time

• Underlying seasonal or marketing trends 
adjusted for in the analysis



The data set required 
(no more than three variables needed)

PBS Code ATC code Date supplied Id
04179Y B01AC04 03APR2006 201006
08333N A02BC01 03APR2006 201006
08333N A02BC01 10APR2006 201006
08333N A02BC01 24APR2006 201006
04179Y B01AC04 02MAY2006 201073
08333N A02BC01 02MAY2006 201073

The Australian
PBS code The WHO 

international
code

Scrambled
identifier



The steps

• Determine waiting time distribution for each 
medicine

• %overall_atcpat_first(C01BD01,Amiodarone,7); 

• Determine event sequence
• %pssa(C01BD01,Amiodarone,H03AA01,Thyroxine,2000,2001,);





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

oedema
• Loop diuretics are the indicator medicine







Is the method valid?
• We tested the sensitivity and specificity of the method
• 19 medicines; 165 adverse event pairs

– 44 positive events (known adverse reactions); 121 negative events 
(unlikely events)

– Sensitivity 61% (percent of times it correctly identified a positive 
event)

– Specificity 93% (percent of times it correctly identified a negative 
event)



How does its validity compare to 
existing methods?

Dispensing 
data 

method

Spontaneous reports methods

Methods Sequence 
Symmetry 
Analysis 

(SSA)

Proportional 
reporting ratio 

(PRR)

Reporting 
odds ratio 

(ROR)

Bayesian 
Confidence 
Propagation 

Neural Network 
(BCPNN)

Sensitivity 
(%) 65 49 49 51

Specificity 
(%) 90 92 92 89



• Where the result is positive, it is quite likely to be valid
• Interpretation requires reading the graphic and the 

statistic
• Only suitable for acute events
• Not suitable where medicine initiation associated with 

the event (eg medicines commonly initiated in hospital 
for the condition under study).  This often results in an 
apparent protective association which does not indicate 
safety





Potential place in drug utilisation 
research

• We have used these types of analyses to 
underpin studies and then subsequent 
interventions targeting
– Appropriate use of medicines for glaucoma in 

those with comorbidity
– Medicines potentially contributing to worsening 

incontinence



Quality measures



Prior use listings

• Modification of the PSSA algorithm to run 
across the entire time frame of the data set 
enables assessment of utilisation of co-
dependent technologies

• It was an Australian subsidy requirement that 
leflunomide was trialed (for at least three 
months) prior to initiation of TNF alphas for 
rheumatoid arthritis





Combination product use

• Are single agents used prior to the initiation of 
combination products?





Listing dependent on service use







Cohort studies

• Compliance studies
– Measurement: does it differ when measuring for local 

practice (primary care) or national programs?



Compliance studies

• Most duration studies are limited to new users 
of medicines and limited to their first episode 
of use 

• Focus on the people/practice
– For chronic therapies we need to know this over 

their life time of use
– To what extent can this be improved?



Why does studying compliance 
matter?

• Application for funding products/programs 
that improve compliance

• Determining need for quality use of medicines 
programs (at the public health level)

• Evaluating improvements in programs



How long do people stay on bisphosphonates?

• 2007 systematic review 
• 14 studies 
• Persistence rates at one year varied between 

18% and 78%, with the majority finding  43% 
and 55% persistent at one year
– All but one study only included new users
– Most only followed patients for a year

• But people stop and start, what is the 
measure of compliance overall 



Can we measure overall duration?

• DVA study
• Study period 7 years
• Veterans, gold card holders, with at least one 

dispensing of a bisphosphonate
• Followed until death or study end

– Sub group analysis by new and existing users



Results

• 42,885 veterans 
• For new users,
• 47% of subjects had discontinued treatment at the 

end of the first year.
• international results; 43% and 55% 

• Medication possession ratio 0.66
• international studies 0.66-0.70

• These results are consistent with the earlier studies
• However, overall duration gives a different estimate





• Need for compliance studies for chronic 
therapies to reflect use in practice

• Methods development still required



Conclusion

• There are challenges in targeting drug utilisation 
research to areas of need

• Health technology decision makers and 
regulatory agencies increasingly identifying issues 
to target for drug utilisation research

• Rapid assessment methods have the potential to 
help target areas of concern

• Need to be supported by more rigorous methods
• There is still a need for advanced methods 

development in drug utilisation research



• We wish to acknowledge the Department of 
Veterans’ Affairs, which provided all data in 
these analyses 
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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 12000 veterans are being treated for heart 
failure. 



Background
• Medicines play a significant role in the 

management of heart failure1. 
• 44% of patients with heart failure will be re-

hospitalised within six months of discharge1.
• Home Medicines Reviews are effective in 

preventing medication-related problems2.
• Some systematic reviews indicate limited effects on 

patient outcomes, such as reduction in 
hospitalisations3.

1. 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.
2. 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.
3. 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.
.



• Randomised controlled trials demonstrate that the 
effectiveness of medicines reviews in influencing 
health outcomes appears to depend on the type of 
review and disease characteristics3,4

• Australia has funded a collaborative Home 
Medicines Review services since 2001. 

• We aimed to determine if the results from 
randomised controlled trials for the heart failure 
population translated into practice as it is currently 
funded in Australia.

3. 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.
4. 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.





Method
• Design: Retrospective cohort study using administrative 

claims data. Cox proportional hazards models were used to 
compare time to next hospitalisation for heart failure between 
the HMR exposed and unexposed groups. 

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

• Time period 1 Jan 2004 until 1 July 2006

• Participants: Veterans >65 years receiving beta-blockers 
subsidised for heart failure 

• Exposure: General medical practitioner and pharmacist 
collaborative HMR



Method; continued
• Exposed group: Veterans who;

• had received a home medicines review, 
• were gold card status (i.e. were eligible for all health services) in the 

12 months prior to the home medicines review,
• had been dispensed a beta-blocker subsidized for heart failure in the 

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

• Unexposed group: Veterans who; 
• were gold card holders, 
• had been dispensed a beta-blocker subsidized for heart failure,
• aged 65 years and over, 
• who but had not had a home medicines review. 

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

failure



Results
• There were 273 veterans exposed to a home 

medicines review and 5444 unexposed patients.
• Average age 81.6 years; 7 to 8 co-morbidities.
• Unadjusted results showed a 37% reduction in 

likelihood of hospitalisation for heart failure at any 
time (HR 0.63; 95%CI 0.44-0.89). 

• Adjusted results showed a 46% reduction (HR, 0.54; 
95% CI, 0.38-0.77) amongst those who had received 
a HMR compared to unexposed patients.





Demographics of study participants Exposed
N=273

Unexposed
N=5444

p-value

Male gender 70% male 74% male 0.11
Age 81.6 years (SD 4.8) 81.6 years (SD 4.8) 0.87

Number of co-morbidities 7.6 (SD 2.2) 6.7 (SD 2.4) <0.0001
Number of prescriptions in year prior 95 (69-123) 76 (54-104) <0.0001
Number of changes in medicines over 6 month period in year 
prior

3 (2-6) 3 (1-5) <0.0001

Number of prescribers 5 (3-6) 4 (3-6) 0.002
Number of pharmacies 2 (1-3) 2 (1-3) 0.43
Number of occupational therapy visits 0 (0-0) 0 (0-0) 0.16
Number of speech therapy visits 0 (0-0) 0 (0-0) 0.4
Previously targeted by Veterans’ MATES 7% 6% 0.47
Socio-economic index of disadvantage

Lowest disadvantage
Med/low disadvantage
Med/high disadvantage
Highest disadvantage

31%
25%
24%
20%

25%
25%
25%
25%

0.01

Prior hospitalisations
0 
1
2
>2

27%
23%
22%
28%

34%
23%
17%
25%

0.03

Region
Remote
Outer regional
Inner regional
Major city

0%
12%
29%
59%

1%
9%
31%
59%

0.86



Parameter

Para-
meter

Estimate

Standard

Error
Chi-
Square P value

Hazard

Ratio

95% Hazard 
Ratio 
Confidence 
Limits

Unadjusted: exposed to 
home medicines review

-0.47 0.18 7.0035 0.008 0.63 0.44 0.89

Adjusted: exposed to 
home medicines review

-0.61 0.18 11.96 0.0005 0.54 0.38 0.77

Cox proportional hazards model results for time to hospitalisation for heart failure



Increased time to next hospitalisation 
for HF patients who received an HMR

• Unadjusted results: HMR group; 37% 
reduction in likelihood of hospitalisation for 
heart failure at any time (HR 0.63; 95%CI 
0.44-0.89). 

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

• For a subset of the population, this delay 
equated to 7  months.



Study limitations
• Only 5% of veterans with heart  failure have received a HMR, 

despite all veterans in this treatment population being eligible 
for the service. 

• The focus of this study on veterans.
– Veterans are treated in the same way as non-veteran patients in both 

the primary and tertiary care sectors. 
– Veterans receive the same health services,  and they are delivered by 

the same practitioners, as those visited by non-veterans.   
– The veteran population have slightly more general practice visits (rate 

ratio 1.17; p < 0.05) and hospitalisations (rate ratio 1.21; p < 0.05) per 
year than other Australians aged 40 years and over. 

– Similar numbers of prescription per general practitioner visit are 
observed between the veteran population and the Australian population; 
however, because of the higher rate of GP visits, veterans receive 
slightly more prescriptions annually than other Australians (rate ratio 
1.13; p < 0.05).



Conclusion
• Home Medicines Review, in the heart failure population, was 

effective in delaying time to hospitalisation for heart failure. 
• The effect is clinically significant with a delay in time to 

hospitalisation of over 200 days (~7 months) for the 5th

percentile of the population. 
• The results observed in our study are consistent with those 

reported randomised control trials of collaborative medicines 
review in the heart failure population.   

• The results are also consistent with findings demonstrating 
medication-related problems are contributors to admissions for 
heart failure. 

• With hospitalisations  in Australia for heart failure estimated to 
cost $140 million per annum these delays to next hospitalisation 
will contribute to significant cost savings to the health system.
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Challenges: regulatory

• Coverage with evidence development
• Provisional registration
• All mean there is potential for medicines to be used where 

uncertainty exists
– Safety, efficacy or cost-effectiveness
– Also  creates the challenge of how do we minimise use in at risk 

groups 



Challenges: access and utilization

• If you are managing the formulary, you might 
have more than 2000 formulations
– How can we monitor use consistent with listing in 

a timely manner?
– How can we identify where to focus quality use of 

medicines activities in a timely manner?



How to identify target areas or 
potential problems

• Literature
• National health priorities
• Health Technology Assessments and 

Regulatory agency decisions (risk plans)
• Health Technology decision recommendations
• Stakeholder groups (health professional, 

industry or consumer feedback)
• Rapid analyses



Drug Utilisation Review in Australia
• Australian government funds drug utilisation review nationally

– Recent and Current Review topics: 
• Fixed dose combination products in children
• Statin use
• Diabetes medicines and self-monitoring blood glucose
• http://www.pbs.gov.au/info/reviews/subsidised-medicines-reviews

• Also has a national Drug Utilisation Subcommittee
– Meets three times per year
– Assesses use of all recently listed medicines at 12 and 24 months post-

listing which have been identified as potential for use outside listing, 
or use greater than expected, also reviews other topics as identified

– Outcome statements published
• http://www.pbs.gov.au/info/industry/listing/elements/dusc-meetings/dos



• W e run a national program to 
improve use of medicine in Australian 
veterans and their dependents

• Every three months, we plan, 
develop, implement and evaluate an 
intervention targeting an identified 
therapeutic problem

• On average, every three months we 
target 10,000 G Ps, 8,500 pharmacists 
and 35,000 veterans

• W e have to identify problems in a 
very timely manner

• W e undertak e a drug utilisation study 
prior to every intervention, but we 
often use rapid assessment to help 
target the drug utilisation study and 
then undertak e confirmatory study

V eterans’  Med nes Advice and 
Therapeutic Education Services 
program

www.veteransmates.net.au

V eterans’  Med nes Advice and 
Therapeutic Education Services 



• To enable timely identification of medicines 
related problems many of our initial analyses 
use rapid assessment methods
– The majority based on methods outlined in the 

paper 



Waiting time distribution

• Simple counts (or rates) of the first 
prescription in the data set for an individual 
person of either a product, medicine or class 
plotted across time















Advantage

• Easy to calculate, using prescription data only 
• Robust towards confounders 

– Within person medicine use, over  a short time

• Underlying seasonal or marketing trends 
adjusted for in the analysis



The data set required 
(no more than three variables needed)

PBS Code ATC code Date supplied Id
04179Y B01AC04 03APR2006 201006
08333N A02BC01 03APR2006 201006
08333N A02BC01 10APR2006 201006
08333N A02BC01 24APR2006 201006
04179Y B01AC04 02MAY2006 201073
08333N A02BC01 02MAY2006 201073

The Australian
PBS code The WHO 

international
code

Scrambled
identifier



The steps

• Determine waiting time distribution for each 
medicine

• %overall_atcpat_first(C01BD01,Amiodarone,7); 

• Determine event sequence
• %pssa(C01BD01,Amiodarone,H03AA01,Thyroxine,2000,2001,);





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

oedema
• Loop diuretics are the indicator medicine







Is the method valid?
• We tested the sensitivity and specificity of the method
• 19 medicines; 165 adverse event pairs

– 44 positive events (known adverse reactions); 121 negative events 
(unlikely events)

– Sensitivity 61% (percent of times it correctly identified a positive 
event)

– Specificity 93% (percent of times it correctly identified a negative 
event)



How does its validity compare to 
existing methods?

Dispensing 
data 

method

Spontaneous reports methods

Methods Sequence 
Symmetry 
Analysis 

(SSA)

Proportional 
reporting ratio 

(PRR)

Reporting 
odds ratio 

(ROR)

Bayesian 
Confidence 
Propagation 

Neural Network 
(BCPNN)

Sensitivity 
(%) 65 49 49 51

Specificity 
(%) 90 92 92 89



• Where the result is positive, it is quite likely to be valid
• Interpretation requires reading the graphic and the 

statistic
• Only suitable for acute events
• Not suitable where medicine initiation associated with 

the event (eg medicines commonly initiated in hospital 
for the condition under study).  This often results in an 
apparent protective association which does not indicate 
safety





Potential place in drug utilisation 
research

• We have used these types of analyses to 
underpin studies and then subsequent 
interventions targeting
– Appropriate use of medicines for glaucoma in 

those with comorbidity
– Medicines potentially contributing to worsening 

incontinence



Quality measures



Prior use listings

• Modification of the PSSA algorithm to run 
across the entire time frame of the data set 
enables assessment of utilisation of co-
dependent technologies

• It was an Australian subsidy requirement that 
leflunomide was trialed (for at least three 
months) prior to initiation of TNF alphas for 
rheumatoid arthritis





Combination product use

• Are single agents used prior to the initiation of 
combination products?





Listing dependent on service use







Cohort studies

• Compliance studies
– Measurement: does it differ when measuring for local 

practice (primary care) or national programs?



Compliance studies

• Most duration studies are limited to new users 
of medicines and limited to their first episode 
of use 

• Focus on the people/practice
– For chronic therapies we need to know this over 

their life time of use
– To what extent can this be improved?



Why does studying compliance 
matter?

• Application for funding products/programs 
that improve compliance

• Determining need for quality use of medicines 
programs (at the public health level)

• Evaluating improvements in programs



How long do people stay on bisphosphonates?

• 2007 systematic review 
• 14 studies 
• Persistence rates at one year varied between 

18% and 78%, with the majority finding  43% 
and 55% persistent at one year
– All but one study only included new users
– Most only followed patients for a year

• But people stop and start, what is the 
measure of compliance overall 



Can we measure overall duration?

• DVA study
• Study period 7 years
• Veterans, gold card holders, with at least one 

dispensing of a bisphosphonate
• Followed until death or study end

– Sub group analysis by new and existing users



Results

• 42,885 veterans 
• For new users,
• 47% of subjects had discontinued treatment at the 

end of the first year.
• international results; 43% and 55% 

• Medication possession ratio 0.66
• international studies 0.66-0.70

• These results are consistent with the earlier studies
• However, overall duration gives a different estimate





• Need for compliance studies for chronic 
therapies to reflect use in practice

• Methods development still required



Conclusion

• There are challenges in targeting drug utilisation 
research to areas of need

• Health technology decision makers and 
regulatory agencies increasingly identifying issues 
to target for drug utilisation research

• Rapid assessment methods have the potential to 
help target areas of concern

• Need to be supported by more rigorous methods
• There is still a need for advanced methods 

development in drug utilisation research



• We wish to acknowledge the Department of 
Veterans’ Affairs, which provided all data in 
these analyses 









 

FOREWORD 

 

 

The Veterans’ Medicines Advice and Therapeutics Education Services (Veterans’ MATES) 

program aims to improve the health care of veterans and war widows through quality use of 

medicines and better use of health services.   

Veterans’ MATES is provided through a collaboration between the Department of Veterans’ 

Affairs and The University of South Australia’s Quality Use of Medicines and Pharmacy 

Research Centre.  Veterans’ MATES provides general practitioners, pharmacists, members of 

the veteran community, and at times other key stakeholders, with information to support 

quality use of medicines and better health service utilisation.  The program uses 

administrative claims data to develop patient-specific feedback for general practitioners 

(GPs) identifying potential medication-related problems. Supportive educational material is 

provided to assist GPs to resolve these medication-related problems. Veterans identified in 

the GP mailing are sent an educational brochure highlighting medication issues and 

encouraging them to speak with their doctor. Educational material is also provided to all 

pharmacies and accredited pharmacists to enable pharmacists to support this practice 

change. The program commenced in 2004 and has covered a range of topics involving more 

than 250,000 veterans, 25,000 general practitioners and 8,500 pharmacists.  The program is 

evaluated using surveys provided at the time materials are distributed as well as 

observational studies using administrative claims data.  

This document provides a summary of the key materials developed as part of the Veterans’ 

MATES Module 7 initiative. The module plan discusses the scope of the intervention, 

expected behaviour change and evaluation methods. A sample of the patient-specific 

feedback to practitioners, supporting educational materials and evaluation surveys are 

included. The results section provides a summary of the key findings of the evaluation. 

 

Prof Andrew  
Project Director 
Veterans’ Medicines Advice & Therapeutics Education Services 
Quality Use of Medicines and Pharmacy Research Centre 
University of South Australia 
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c) Study objectives 

1. To provide GPs with useful information about PPI dosing, particularly in the elderly. 

2. To provide pharmacies with useful information about PPI dosing, particularly in the 
elderly. 

3. To increase GPs’ knowledge of the veterans they treat who are dispensed PPIs, the 
dose at which it is dispensed, the number of PPI prescriptions dispensed per veteran 
in the last twelve months and if current treatment is at the higher dose, whether a 
lower dose has been trialled in the previous 12 months. 

4. To provide veterans with useful information GORD. 

5. To increase the number of veterans who are dispensed low dose PPIs. 

6. To increase the number of GPs who treat veterans with low dose PPIs. 

d) HOW are we going to do it? 

Target groups 

Target groups for this intervention are: 
Veterans dispensed PPIs  
GPs who are the primary providers for the veterans targeted 
All pharmacies and accredited pharmacists and 

Intervention 

The intervention will consist of the following strategies: 

1. A therapeutic brief providing information about PPI dosing, particularly in the elderly; 
2. Prescriber feedback indicating to GPs the veterans they treat who are dispensed PPIs, 

the dose at which it is dispensed, the number of PPI prescriptions dispensed per 
veteran in the last twelve months and if current treatment is at the higher dose, 
whether a lower dose has been trialled in the previous 12 months; and  

3. Subsequent to the letter and prescriber feedback to GPs and mailing to pharmacies, a 
letter and educational brochure will be sent to veterans providing them with useful 
information about GORD. 



How the strategies link to the objectives 
 
The strategies listed in the previous section are designed to address specific objectives of 
module seven. This section of the document details each objective of module seven and 
then the strategy that is primarily designed to achieve the objective.  
 

1. To provide useful information to GPs about PPI dosing, particularly in the elderly. 
Information will be provided in the therapeutic brief and letter. 

 
2. To increase GPs knowledge of the veterans they treat who are dispensed PPIs, the 

dose at which it is dispensed, the number of PPI prescriptions dispensed per veteran 
in the last twelve months and if current treatment is at the higher dose, whether a 
lower dose has been trialled in the previous 12 months. 

Information provided by veteran-specific prescriber feedback letter. 
 

3. To provide pharmacies and accredited pharmacists with useful information about PPI 
dosing, particularly in the elderly. 

Information provided in the therapeutic brief and pharmacy letter. 
 

4. To provide useful information to veterans about GORD.  
Information provided in the veteran brochure and letter. 

 
5. To increase the number of veterans who are dispensed low dose PPIs. 

The total module will facilitate this objective. 
 

6. To increase the number of GPs who treat veterans with low dose PPIs. 
The total module will facilitate this objective. 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
e) EVALUATION:  What was the effect? 

Development of measurement instruments and criteria 
 
Evaluation of all objectives will be undertaken.  This section of the document details each 
objective of module twenty-seven and the indicators which will be used to measure whether 
the objective has been achieved and the data source for each indicator. 
 

1. To provide useful information to GPs about PPI dosing, particularly in the elderly. 
Indicator:  the percentage of GPs reporting the information in the therapeutic 
brief was useful. 
Source:  Response form distributed with print material. 

 
2. To increase GPs knowledge of the veterans they treat who are dispensed PPIs, the 

dose at which it is dispensed, the number of PPI prescriptions dispensed per veteran 
in the last twelve months and if current treatment is at the higher dose, whether a 
lower dose has been trialled in the previous 12 months. 

Indicator:  the percentage of GPs reporting the information helpful.  
Source:  In-house database of the activity plus response forms distributed with 
print material. 

 
3. To provide pharmacies and accredited pharmacists with useful information about PPI 

dosing, particularly in the elderly. 
Indicator:  the percentage of pharmacies reporting the information in the 
therapeutic brief was useful. 
Source:  Response form distributed with print material. 

 
4. To provide useful information to veterans about GORD.  

Indicator:  the percentage of veterans reporting the information was useful. 
Source: Response form distributed with print material. 
 

5. To increase the number of veterans who are dispensed low dose PPIs. 
Indicator: the rate of veterans targeted who are dispensed low-dose PPIs.  
Source:  DVA Health Claims Database 

 
6. To increase the number of GPs who treat veterans with low dose PPIs. 

Indicator: the number of GPs with veterans targeted who are dispensed low-
dose PPIs.  
Source:  DVA Health Claims Database. 
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Trends in proton pump inhibitor dispensings

The module was effective in achieving its aim, increasing the number of veterans using low-
dose proton pump inhibitors by 15% amongst all veterans using proton pump inhibitors 
(p<0.0001) (Figure 2).   

Figure 2: Rate of utilisation of lower strength PPI (excluding lower strength esomeprazole) 
products amongst veterans dispensed any PPI 

There was a 2.7 fold increase in dispensings of the low dose products at the time the 
authority restriction was lifted in April 2001 (rate ratio 2.70, 95%CI 2.272, -3.223 p<0.0001).  
In April 2004, when the National Prescribing Service (NPS) intervention was undertaken 
there was a 16% increase in the proportion of veterans dispensed low dose proton pump 
inhibitors (RR 1.155, 95% CI 1.108 - 1.203 p<0.0001).  In June 2006, after module 7 was 
implemented, 15% additional veterans were dispensed low dose proton pump inhibitors (RR 
1.145, 95% CI 1.103 - 1.189 p<0.0001) (Table 1).  It can be observed that this effect was 
sustained and increasing throughout 2007/2008 (Figure 2).  Historical comparisons were not 
undertaken to evaluate this module as the NPS intervention and restriction changes 
confounded the trend. 

Table 1: Segmented regression of rate of low-dose proton pump inhibitor use in the veteran 
population dispensed proton pump inhibitors 

Monthly trend pre mail-out 
(Apr 2004- May2006)

Change in use at time of 
intervention
(Jun 2006- Sep 2006)

Monthly trend post mail-out 
compared to pre-mail out (Oct 
2006 – May2008)*

1.006 (1.004,1.009) 
p < 0.0001
The trend prior was 
increasing at a rate of 0.6%

1.145 (1.103, 1.189) p < 0.0001
There was a 14.5% increase in 
use at the time of the 
intervention

1.003 (1.0009,1.006) p = p=0.0065
The trend continued to rise by 
0.3% per month.  Overall trend 
now rising at 0.9% per month





 
 
References that highlight the Veterans’ MATES approach or research   
 

• World Health Organization (WHO) Technical Series on Safer Primary Care: Patient 
engagement 2016 p7 

• Organization for Economic Cooperation and Development (OECD) The economics of 
medication safety 2022: p 39 

• UK: National Institute for Health Care and Excellence (NICE) Multimorbidity: clinical 
assessment and management guidelines 

– Predictive performance of frailty measures 
• Wales: Healthcare Quality Improvement Partnership 2020  

Royal College of Physicians National Asthma and Chronic Obstructive Pulmonary Disease 
Audit Programme (NACAP) 

– Corticosteroid use and complications in diabetes 
• RACGP Red Book 9th edition 2016 and updates: preventive activities in old age 2016 p 45  

– Anticholinergic use and harms 
• Heart Foundation 2010 Multidisciplinary care for people with chronic heart failure p7, p12 

– Medicine review and hospitalisations for heart failure 
• US preventative services taskforce glaucoma guidelines 

– Treatment conflicts with glaucoma 
• The American  Psychiatric  Association practice  guideline  on  the  use  of 

antipsychotics  to  treat agitation  or psychosis  in  patients with  dementia p143,150,165 
– Harms from antipsychotics 

• US CDC coordinated care plan to prevent older adult falls. 2021 p43 
– Multiple sedative use and falls 

• US Agency for Healthcare Research And Quality: Prevention, Diagnosis, and Management 
of Opioids, Opioid Misuse, and Opioid Use Disorder in Older Adults 2020 p23,27,28,30 

– Opioid use and joint replacement 
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