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ABS 2015 (Table 18.3); Table S3.3.2

Comorbidity by age 2014-15 (AUS)



max age at death

diabetes 

HT

COPD

arthrosis

osteoporosis

-19 pills 

-12 medications 

at 5 different time points a day

- 22 lifestyle interventions

- 5 visits per year 

- 22 additional actions

Usual patient – guideline 

Boyd et al., JAMA 2005
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International trends in the prevalence of 
polypharmacy (5+) in older adults

Wastesson et al. Exp Opinion on Drug Safety 2018
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National strategic plan –
inappropriate polypharmacy

National Strategic Action Plan to Reduce Inappropriate Polypharmacy, 2018
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National strategic plan –
inappropriate polypharmacy

National Strategic Action Plan to Reduce Inappropriate Polypharmacy, 2018
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National Strategic Action Plan to Reduce Inappropriate Polypharmacy, 2018



STOPP/START criteria (version 2)

STOPP = Screening Tool of Older Persons Prescriptions 1

START = Screening Tool to Alert to Right Treatment 1

Hamilton, H., et al. (2011) Archives of Internal Medicine

Potentially Inappropriate Medication – PIM
Potential Prescribing Omissions - PPO

- explicit, evidence based rules of avoidance of potentially inappropriate 
prescribing and potential prescribing omissions 
- improve medication appropriateness
- prevent adverse drug events
- reduce drug costs



Risk > Benefit

• Over‐prescribing: excessive doses/duration of medicines  polypharmacy 

• Misprescribing: unfavourable choice of medicine, dose, or duration

• Under‐prescribing: not prescribing a clinically indicated medicine, despite the 
patient not having any contra‐indication to that medicine
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Potentially inappropriate prescribing 
defined



Physiological System Number of criteria Number of criteria 

Cardiovascular system 17 8

Central nervous system 13 2

Gastro‐intestinal system 5 2

Musculoskeletal system 8 3

Respiratory system 3 3

Urogenital system 6

Endocrine system 4 4

Drugs that adversely affect fallers 5

Analgesics 3

Duplicate drug classes 1
10

Contents of STOPP              START
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Most prevalent PIMs
- Lack of Clinical Indication
- Benzodiazepines
- Nonsteroidal anti-inflammatory drugs
- Spironolactone

Prevalence of PIM/PPO in 
hospitalized older patients at 
admission

Most prevalent PPOs
- Lack of Vitamin D 

Supplementation 
- Pneumococcal Vaccination
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Zeitoun et al. In preparation 

Version 2 Version 1



PIM/PPO defined by STOPP/ START 
v2 - transitions of hospital care 
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Prevalence of older inpatients with at least one PIM and PPO identified by 
STOPP/START version 2

PIMs

PPOs

N= 200 Mean Age= 81.9±8.09          
% Female = 56.2 Av. Medications/Patient = 11.4±4.83 

Zeitoun et al. In preparation 



15

Most prevalent PIMs and PPOs

39%

7%
7%

6%

41%

PIMs

Lack of Clinical
Indication
Benzodiazepines

Neuroleptics

Opioids w/o
Laxatives
Other

17%

11%

10%

7%

56%

PPOs

Anti-
resorptive/anabolic 
therapy for 
osteoporosis

Beta-Blocker with 
IHD

Vitamin D and 
Calcium 
supplementation

Vit. K antagonist, 
direct thrombin 
inhibitor or factor 
Xa innhibitor w/ AF

Vitamin D 
Supplementation in 
people with falls

Other



PIM/PPO in GEM and 3 months 
outcome

Zeitoun et al. In preparation 

Yes 

Number 
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Interventions
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Deprescribing medications in 
primary care – methods / setting

Dills et al. JAMDA, 2018
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Deprescribing medications in 
primary care – psychotropic drugs

Dills et al. JAMDA, 2018

+/-
IG: less mortality, 
but less sleep, 
physical aggression

NH: better 
functional outcome
GP practice: no 
different prescribing 
by end of study
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Deprescribing medications in 
primary care – medical indication

Dills et al. JAMDA, 2018



Uncertain whether pharmaceutical care: 

- improves medication appropriateness

- Reduces n of potentially inappropriate medications (PIMs)

- Reduces the proportion of patients with one or more PIMs

- No/little difference in hospital admissions

- No/little difference in quality of life

Pharmaceutical care:

- may slightly reduce n of potential prescribing omissions (PPOs) (NB 2 
studies), uncertain if proportion of patients with one or more PPOs changes
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Interventions to improve 
appropriate use of polypharmacy

Rankin et al. Cochrane Database Syst Rev, 2018



Polypharmacy is highly prevalent.

Inappropriate polypharmacy is highly prevalent.

Potentially inappropriate medication is associated 
with worse outcome.

Results of interventions have the potential to 
reduce PIMs and PPOs, but relation with 
meaningful outcomes is unclear.
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Summary
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Framework for polypharmacy and 
conceptual classification of outcomes

Wastesson et al. Exp Opinion on Drug Safety 2018

-
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+

-



https://iview.abc.net.au/show/ask-the-doctor Series 2; Episode2: Ageing Well 

https://iview.abc.net.au/show/ask-the-doctor
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