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Institute of Medicine 2001

• Can I access care?

• Can I afford it?

• Will there be errors and will I be harmed?

• Will care be provided in accordance with my personal 
circumstances, wishes, and dignity?

• Will I get the right care?

How good will my care be?



How good is our health system?

Institute of Medicine 2001

• Can patients access the system regardless of where they live, their 
abilities and finances?

• How many patients are harmed?

• What are patients experiences of care?

• Does the healthcare system deliver value for money?

• Is care being delivered in line with evidence or best practice?
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• Care in line with evidence (according to recommendations in clinical 

practice guidelines - CPGs)

Appropriate care



Why is evidenced-based care 
important?

Zemek, Bhogal, Ducharme. Arch Pediatr Adolesc Med. 2008

Use of a written asthma action plan1:

• Absences from work or school

• Hospital admissions

• Emergency visits to general practice

• Reliever medication use

Lung function1



Why is evidenced-based care 
important?

Chung, Yardley. Hosp Pediatr. 2013

Gastro-oesophageal reflux disease (GORD): 

• The evidence for effectiveness of acid suppression medication is not strong

• Associated with increased infections in children2.  



• Many studies and audits on appropriate care

• Tend to be single conditions, a few indicators, single organisations

• Organisations may be biased towards high performers

• Electronic extraction can only use a specific set of indicators

• What level of evidence-based care does the population receive?

Appropriate care





1. Obtain national agreement on sets of indicators for the management of 17 

common paediatric conditions.

2. Measure the appropriateness of health care delivered to children in 

Australia in acute, primary and community health care settings. 

Aims
CARETRACK KIDS



1. Select conditions that are prevalent and have a high burden of disease

2. Create indicators that reflect appropriate care 

3. Sample patients and healthcare providers at a population level

4. Undertake a manual review of medical records against indicators

Methodology to assess 
appropriateness at a population level





Methodology

Acute Abdominal Pain

Attention Deficit Hyperactivity Disorder

Acute gastroenteritis

Anxiety

Asthma

Autism

Bronchiolitis

Croup

Depression

1. SELECT CONDITIONS

Diabetes

Eczema

Fever

Gastro oesophageal Reflux Disease

Head Injury

Otitis Media

Tonsillitis

Upper Respiratory Tract Infection



Methodology

• 99 CPGs used containing 1,266 recommendations across 17 conditions

• 479 indicators 
• Range: 9 (eczema) to 54 (head injury)

• 407 (75%) indicators - consensus-based

• Underuse: 430 (90%)
• Overuse: 49 (10%)

• Diagnosis: 171 (36%)
• Treatment: 210 (44%)
• Ongoing management: 98 (20%)

2. DEVELOP INDICATORS OF EVIDENCE-BASED CARE



Indicator examples

Children discharged from hospital after an acute asthma episode had a written 

asthma action plan

Children who presented with gastroenteritis had their degree of dehydration 

assessed

Children with a sore throat and with no other symptoms or signs

of tonsillitis were NOT prescribed antibiotics



• Multiple Healthcare Provider types – Hospitals (ED/ward), GPs and Paediatricians

• 3 states – New South Wales, South Australia, Queensland and selected regions 

within each state

• Children aged <16 years with at least one condition managed in 2012-13

• Aim: 400 records per condition

Methodology
3. SAMPLE HEALTH CARE PROVIDERS AND PATIENTS



• Nine surveyors (Registered Nurses) employed and trained to collect the data 

• Medical record review for care occurring in 2012-2013

• Secure database developed to collect data using laptops 

• Kappa scores = 0.71 - 0.76

Methodology
4. REVIEW MEDICAL RECORDS



• 139 health care sites: 85 GPs, 20 paediatricians’ offices, and 34 hospitals 

• 6,689 children’s medical records reviewed

• 1 - 7 separate clinical conditions (median = 1) per child

• 160,202 eligible indicator assessments during 15,240 visits

Results





• 60%

What % of children receive 
evidence-based care?



Large scale appropriateness studies

20

30

40

50

60

70

80

Adults (Australia
2012)

Adults (UK 2018) Adults (US 2003) Children (Australia
2018)

Children (US 2007)

%
 a

d
h
e
re

n
c
e

Runciman 2012, Steel 2018, McGlynn 2003, Mangione-Smith 2007, Braithwaite 2018



Quality of care by condition
CARETRACK KIDS

Braithwaite et al 2018



Quality of care by over/underuse
CARETRACK KIDS

Braithwaite et al 2018





Indicator examples
COMPLIANCE

Condition Indicator Compliance

Gastro-oesphageal 

reflux disease

Avoiding prescription of acid suppression 

medications on the first presentation of infants 

presenting with feeding refusal

73%

Asthma Children with asthma prescribed preventer therapy 

had a written asthma action plan 

47%

Asthma Children discharged from hospital after an acute 

asthma episode had a written asthma action 

plan

92%

Tonsillitis Children with a sore throat and with no other 

symptoms or signs of tonsillitis were not prescribed 

antibiotics

41%

Gastroenteritis Children who presented with gastroenteritis had 

their degree of dehydration assessed 

63%



CareTrack Kids by type of indicator

Type No. 
indicators

% (95% CI)

Assessment of severity 11 21% (15.3, 27.8)

Provision of advice 18 28% (22.5, 32.9)

Referred or transferred 40 68% (49.8, 82.5)

Transferred 14 85% (71.2, 94.3)



• Robust inclusive indicator development

• Comprehensive coverage of all phases of care

• Largely representative

• Provides information on clinician’s decision-making and actions

• Convenience sampling of GPs and specialists

• Medical record review – if it is not recorded, it is deemed not to be done

• Inconsistency in medical record review between surveyors

• Time-consuming, laborious, expensive, one-off study

Strengths and limitations of the 
CareTrack studies



Challenges with delivering 
evidence-based care

Clinicians making 

evidence-based decisions



Systems problems with delivering 
evidence-based care

Developing the 

evidence

Creating 

information on 

what is evidence-

based care eg

CPGs

Disseminating this 

information to clinicians 

and patients to aid 

decision-making

Clinicians and patients 

making evidence-based 

decisions
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Usability issues with clinical 
guidelines and indicators

• Duplication and overlap

• Inconsistent structure and content

• Large document size

• Large number of repositories and guidelines

• Out of date

• Conflicts of interest

Runciman 2012

Runciman 2012



Unclear evidence
GASTRO-OESOPHAGEAL REFLUX DISEASE (GORD)

Diagnosis… should include:

- diet history

- urinalysis

- complete blood count

- serum electrolytes

- blood urea nitrogen

- serum creatinine

- celiac screening

- upper GI series 

Vandenplas (NASPGHAN) 2009

Upper GI tract radiographic imaging to 

diagnose GORD is NOT justified Lightdale 2013



And this ...

Number of systematic reviews published each day:

• 11
Number of randomised trials published each day:

• 75
Bastian et al. PLOS Medicine 2007
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Innovative ways to develop 
evidence and keep it up to date

CANCER COUNCIL AUSTRALIA
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Tools and clinical systems

• Use tools such as checklists, reminders, apps, decision or action algorithms, or 

bundles of care

• Incorporating agreed tools into electronic records held by clinicians and 

patients



Tools and clinical systems

• Use tools such as checklists, reminders, apps, decision or action algorithms, or 
bundles of care

• Incorporating agreed tools into electronic records held by clinicians and 
patients

• Human factors assessment of usability of e-systems

• Rigorously designed trials and qualitative exploration to obtain a progressively 
better understanding of what works and why



Can reduce prescribing errors because they warn prescribers of possible risks such 

as allergies, inappropriate doses and drug-drug interactions.

Doctors override computerised alerts, sometimes up to 95%95%95%95% of the time.

Computerised medication alerts



Heuristic analysis 

1. Visibility of system status

2. Match between system and the real world

3. User control and freedom (ease of navigation)

4. Consistency and standards

5. Error prevention

6. Recognition rather than recall

7. Flexibility and efficiency of use

8. Aesthetic and minimalist design 

9. Help users recognise, diagnose, and recover from errors

10. Help and documentation

ASSESSING THE USABILITY OF SYSTEMS

Nielsen 1994



Patient apps

• Behaviour-health link

• Consequences

• Other’s approval

• Instructions

• Model-demonstrate

• Self-monitoring

• Feedback

• Teach to use prompts / cues

• Stress management 

BEHAVIOUR CHANGE TECHNIQUES (BCTS) FOR ASTHMA

23 apps assessed for BCTs

Each app used ranged from 1 to 11 (mean = 4)





Summary

• We developed nearly 500 indicators of what is evidence-based care for 
children

• Evidence-based care is delivered to children about 60% of the time in 
Australia

• Large variation in results for conditions with tonsillitis a priority for 
improvement

• Ask: What is the level and quality of advice being provided to our patients?

• We owe it to our patients and clinicians to test and deliver ways of getting 
the right information at the right time in the right way on the right platform

CARETRACK KIDS
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