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• What are prescribing indicators?

• Types of prescribing indicators

• Developing indicators

• Defining prescribing quality 

• Data sources

• Indicator validity
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Activity 1: What is a prescribing indicator?

• What indicators or indicator sets do you know?

• What is their purpose?

• What data do they need?

• How and where are they used?
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WHO drug use indicators

• First published 1993

• Small number of basic indicators/tools for quantifying and assessing a few critical 
aspects of pharmaceutical use in primary care
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WHO Core Drug Use indicators

• Prescribing Indicators

• –Average number of medicines prescribed per patient encounter

• –% medicines prescribed by generic name

• –% encounters with an antibiotic prescribed

• –% encounters with an injection prescribed

• –% medicines prescribed from essential medicines list or formulary
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Prescribing Quality Indicators

A measurable element of prescribing for 
which there is evidence or consensus that 
it can be used to assess quality of 
prescribing, and hence change the quality 
of care provided (EuroDURG Quality Indicator Meeting, 

2004)

8

Why measure prescribing quality?

• Identification of sub-optimal care

• Monitoring change or assessing the outcome of interventions

• Identification of sub-optimal prescribers

– education

– accountability

– Regulation

– Remuneration

Pont et al. European Journal of Clinical Pharmacology. 
2004
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What aspects of prescribing can be 
measured?

Adapted from: 
WHO Guide to 
good prescribing 
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Quality Use of Medicines

11

Quality Use of Medicines

• Selecting management options wisely; 

• Choosing suitable medicines if a medicine is 
considered necessary; 

• Using medicines safely and effectively. 

https://www.health.gov.au/internet/main/publishing.nsf/Content/EEA5B39AA0
A63F18CA257BF0001DAE08/$File/National-Strategy-for-Quality-Use-of-
Medicines-Executive-Summary-Brochure.pdf
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What aspects of prescribing can 
be measured?

• Decision to prescribe medication

• Choice of medication

• Dosing regimen 

• duration of treatment

• Monitoring, including adjustment or discontinuation
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Types of indicators 

• Process, Structure and Outcome

• Explicit or Implicit

• Drug oriented,  disease oriented or sequential
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Structure Indicators

• Organizational factors that define the health system

• Resources

• Management

• Facilities

• Example: Cost of generic prescribing/Cost all prescribing
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Process Indicators

• The quality of the care provided

• Most prescribing indicators measure process

• Example: Number of patients provided with information regarding their 
medicines/ all patients prescribed a medicine
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Outcome indicators

• Focus on the outcome of the care provided

• Does better prescribing result in better health outcomes

• Very few prescribing outcome indicators

• Difficult to measure

• Influenced by structure and process
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Implicit indicators

• Require expert clinical judgement

• Not drug or disease focussed

• Time consuming and resource 
intensive

• Applied at the individual patient 
level
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Explicit criteria

• Lists of drugs or drug classes and dosages known to cause harm

• Can be applied to prescriptions with little or no clinical judgement.

• Generally focus on a single drug or condition

• Drug oriented indicators

• Disease oriented indicators 
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Drug Oriented indicators

• based on drug utilization patterns

• Do not need data on indication or other patient 
characteristics

• Sales data, dispensing data , prescribing data

• Measure prescribing for the ”average patient”

• Do not generally consider multimorbidity and 
often do not consider co-medications
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Drug oriented indicators

• Prescription-level 
• Preferred drugs within therapeutic class:
• % simvastatin / all statin units (people Rx or DDDs)

• Dosing
• % high dosed hydrochlorthiazides/ all HCT 

• Patient-level
• First choice treatment
• % first prescriptions for metformin/ all OAD starts

• % AII-antagonists after ACE-i / all AII-antagonist users

• Avoid inappropriate treatment
• % on longacting SU-derivatives/ all SU-derivatives
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ESAC Drug specific indicators 

Coenen et 
al, Qual Saf
Health care, 
2007
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Consumption of antibiotics (J01) DDD per 
1000 population 

Coenen et 
al, Qual Saf
Health care, 
2007
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Disease specific indicators

• Prescribing in relation to the condition for which a drug is being 
prescribed.

• Need patient level data including diagnosis/indication

• Health records,

• Dispensing with indication
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• Underprescribing

• % diabetes patients treated with statins

• % beta-blockers in patients with
myocardial infarction

• Overprescribing

• % patients prescribed an antibiotic for a 
non-specific upper respiratory tract 
infection

• Safety

• % patients with diabetes & heart failure 
prescribed thiazolidinediones

Disease oriented indicators

27

BMJ Qual Saf 2011
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ESAC disease specific indicators 

Adriaenssens et al 
BMJ Qual Saf 2011
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Disease oriented: Sequential indicator

Treatment linked to disease-event 

Need longitudinal individual patient level data 

• ACOVE (assessing care of vulnerable elders), e.g.

• ‘IF a diabetic has an elevated HbA1c, THEN 
an intervention should occur within 3 
months’

• "tightly linked" action indicators, e.g.

• ‘start or intensify treatment for patients
having an LDL-cholesterol>3.4 mmol/l’

30

Developing prescribing indicators

• Defining quality

• Measuring quality

• Feasability

• Validation

31

Activity 2

• How can we define “good quality prescribing”

• Consider the strengths and weaknesses of ways to define “good prescribing”

32

Methods for defining quality

Method Strengths Weaknesses
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Measuring quality

• Generally rates, ratios or percentages

Image from: Drug Utilization Research : Methods and Applications
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Feasibility

• Need to pilot before use

• Is the data available?

• Is the data reliable?

• Are the results reproducible?
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Validity

• Face 

• Content

• Predictive

36

Face validity 

• Does the indicator appear to measure quality

• Expert opinion

• Expert consensus

• Delphi/ RAND
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Face Validity
38

39

Content validity

• Does the indicator actually measure quality.

• Evidence-base

• Guidelines or research

• Expert consensus

40

Content validity 

Pont et al, Eur J Clin Pharmacol 2004
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Content validity

Pont et al, Eur J Clin Pharmacol 2004

42

43

Concurrent validity 

• Comparison to a gold standard

• Agreement with existing indicators

• Clinician review

• Resource intensive
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Concurrent validity

Veninga, e.a. Health Services Research 2001
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Predictive validity

• Does the indicator actually result in better health outcomes

• Difficult to measure

• Requires high level data and health outcomes
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Predictive validity 

Study (sample) HbA1c Blood
pressure

Cholesterol

Sperl-Hillen 2005 *
(5610 patients)

+ +

Berlowitz et al. 2005 *
(23,291 patients)

+

Selby et al.  2009 *
(35 facilities, ~250-8500 patients 
per facility)

+ + +

Ziemer et al. 2005
(12 providers, 2341 patients)

+

V Bruggen et al. 2009
161/701/686 patients

- - +

Sidorenkov G, e.a. Med Care Res Rev. 2011;68:263-89
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Validity within context of use

• Health system

• Local guidelines and formulary

• Prescribers

• Health workers, doctors, nurses
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Validity within the context of use

Were the ESAC antimicrobial indicators valid for use in Australian general practice????
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Validity within the context of use

Pont et al, IJPP, 2017
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Validity relevant to purpose of use

Pont et al, Eur J Clin Pharmacol 2004

Validity may also be dependent on purpose of 
use:

• Screening tool
• Reimbursement or punitive action
• Resource allocation for education
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Attributes of prescribing indicators

• Evidence-based

• Valid

• Internal and external

• Face, content, concurrent and ideally predictive

• Is the sensitivity and specificity known?
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Session 2

• Designing and testing indicators

55

Steps in Indicator development and 
implementation

1. Need for new indicator

• Indication of a potential problem

• Review of literature for existing indicators

2. Indicator development

1. Available data sources

2. Identification of “good quality prescribing” 
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Steps in Indicator Development and 
implementation

3. Assessment of Validity

1. Internal/ external

2. Face/Content/ concurrent/Predictive

4. Feasibility and acceptability

1. Practicality

2. Clarify and interpretation

3. Acceptability to prescribers
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Steps in indicator development and 
implementation

5. Implementation

• Revision

• Timing

• Potential barriers

• Unintended consequences/ gaming the system
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In your region there are concerns that drug therapy for management of 
respiratory disease may be sub-optimal and the Minister of Health has asked 
you to develop a set of indicators for prescribing to monitor the quality of 
prescribing. You have been asked to present your plan to the Minister of 
Health.

• In your plan consider:

• What areas of respiratory disease will you focus on?

• How will you identify good quality prescribing?

• What data sources are available in your region?

• What methods of development will you use?

• How will you determine the validity of the indicators?

• How often should the indicators be used?

Thank you
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