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Overview

1. The role and importance of diagnostic informatics

2. Accessing general practice electronic health record data

3. The quality of care for diabetes type 2 patients

4. Prostate Specific Antigen testing in general practice

5. Vitamin D testing in general practice

6. The challenges of electronic health record data
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The diagnostic process

(Committee on Diagnostic Error in Health Care, Institute of Medicine, 2015)
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Diagnostic informatics

• Dx testing, (laboratory medicine, anatomic pathology and 

medical imaging), generates information that is crucial to 

the prevention, diagnosis, prognosis and treatment of 

disease. 

• Dx informatics is the role that that information technology 

plays in generating, gathering, integrating, interpreting and 

communicating clinical test data and information. 

• This involves the:

o selection of the appropriate test/referral to address a 

clinical question;

o quality and efficiency of the analytical process; 

o interpretation, communication and follow-up of test 

results (including engagement with patients);

o impact on enhancing the value of care and patient 

outcomes
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Key patient safety risks  



General practice
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• In Australia, general practice testing 

accounts for 70% of public funded 

pathology services (1) 

• Despite the significant implications of 

pathology testing on patient diagnosis and 

outcomes in general practice, the limited 

availability of high quality and reliable data 

about testing patterns from general practice 

historically has made it difficult to assess 

the utilisation of pathology tests (2).

(1) Bayram et al.  BEACH Report 2009

(2) AIHW 2018



Medicare Benefits Schedule (MBS) Review

Iron studies - for investigation of iron deficiency only a serum ferritin is 

needed, and additional iron studies (iron, transferrin) are unnecessary and 

may mislead.

Vitamin B12 / Transcobalamin - B12 biomarker is only required in limited 

circumstances where a B12 is already low, but is being over ordered.

Urine examination - aged care facilities order unnecessary urine studies 

on asymptomatic patients, which also leads to overuse of antibiotics.

Folate - is largely unnecessary except in a few limited cases such as 

macrocytic anaemia or malabsorption but is ordered with B12 reflexively

Vitamin D - is ordered too frequently, and is costing over $100M per year, 

compared to Ontario where it has been ceased. Repeat testing within a 

year is unnecessary.

PSA - new NHMRC approved PCFA guidelines suggest several changes, 

most importantly screening only every 2 years* for men who have been 

informed of the benefits and harms.



Project aims

• Define characteristics and changes over 

time in patient/general practice/pathology 

laboratory interactions and services;

• Identify key areas to monitor compliance 

with evidence-based guidelines relating to 

the appropriate and quality use of pathology 

in general practice, and identify and 

measure variability using statistical process 

control methods.
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Research collaborators

• Centre for Health Systems & Safety 

Research, Australian Institute of Health 

Innovation, Macquarie University

• Outcome Health

• Gippsland Primary Health Network

• Eastern Melbourne Primary Health Network

• South Eastern Melbourne Primary Health 

Network

• Royal College of Pathologists of Australasia 

Quality Assurance Programs



Australian Government Department of 

Health Quality Use of Pathology Program
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An Australian Government Department 

of Health program whose goal is to 

achieve improvement in health and 

economic outcomes from the quality use 

of pathology in health care, through the 

pursuit of better practice amongst 

requesters/ referrers and providers of 

pathology services and knowledgeable 

and engaged consumers.



Project setting
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• The study was undertaken in three PHNs (Gippsland (GPHN), 

Eastern Melbourne (EMPHN) and South Eastern Melbourne 

(SEMPHN)) across the state of Victoria, covering metropolitan 

and rural areas. 

• The networks cover an area totalling 48,903 km2, delivering 

healthcare to 3,132,382 Australians. 

• Outcome Health, as a data custodian, uses its Population 

Level Analysis & Reporting (POLAR) data extraction tool to 

routinely gather de-identified and secured electronic patient 

data generated from various clinical information systems 

(CIS).

• Ethics approval: RACGP National Research and Evaluation 

Ethics Committee 17-008; Macquarie University 5201700872.



Data analysis
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• Active patients defined as per RACGP guideline defined as a 

patient who has attended the practice three or more times in the 

past two years at the time of visit. (Standards for general practice, 

2015)

• Population as per Australian Bureau of Statistics 2018 used for 

standardisation

• Regional socioeconomic status (SES) and geographical rurality of 

patients’ residence location were identifiable by linking patient 

postcodes in the demographic dataset with the public census data

• Index of Relative Socioeconomic Advantage and Disadvantage 

(IRSAD) from Census of Population and Housing: Socio-

Economic Indexes for Areas as a proxy of patient’s SES 

• Remoteness of patients’ residence location was also mapped by 

linking with the Australian Statistical Geography Standard from 

Australian Bureau of Statistics 



Active patients 2008-2009 to 2017-2018

• Active patients accounted for approximately 60 –

65% of total recorded patients from 2008-09 to 

2017-18 in the original data.

• While the proportions of active patients were 

relatively consistent for the last several years, the 

number of active patients in the sample increased 

from a total of 256,133 in 2008-2009 (involving 88 

practices) t0 726,263 in 2017-2018 (involving 203 

practices).

• PHN1 had the largest number of active patients 

(e.g., 354,394 active patients in 2017-18), 

followed by PHN3 (299,947 in 2017-18). 

• PHN2 (71,922 active patients in 2017-18) is 

situated in a regional area with a smaller 

population, and a smaller active patient 

population.
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Active patients from 2008-09 to 2017-18 by PHN



Comparison with BEACH GP national study
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Ten most common reason for GP visit 2017-18

0-2 YEARS (INFANTS) 25-44 YEARS (YOUNG ADULT) 65+ YEARS (OLDER PEOPLE)

1 Immunisation 2,937 (11.5%) Result discussed 11,019 (5.4%) Care review 15,129 (5.6%)

2 Viral upper RTI 1,956 (7.7%) Care review 6,886 (3.3%) Prescription 10,776 (4.0%)

3 Otitis media 1,379 (5.4%) Prescription 4,899 (2.4%) Result discussed 8,955 (3.3%)

4 Upper RTI 1,371 (5.4%) Immunisation 4,353 (2.1%) Immunisation 7,160 (2.6%)

5 Care review 1,369 (3.8%) Referral 3,841 (1.9%) Health assessment 5,728 (2.1%)

6 Eczema 959 (3.0%) Viral upper RTI 3,398 (1.7%) Referral 5,025 (1.9%)

7 Croup 771 (2.4%) Upper RTI 3,093 (1.5%) Hypertensive disorder 4,671 (1.7%)

8 Viral infection 607 (2.4%) Mental health care 2,366 (1.2%) Care plan 3,502 (1.3%)

9 Cough 598 (1.9%) Health assessment 2,250 (1.1%) Osteoarthritis 2,684 (1.0%)

10 Conjunctivitis 483 (1.8%) Anxiety 2,225 (1.1%) Urinary tract infection 2,244 (0.8%)
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Frequency of pathology testing

• Median number of total 
pathology requests were around 
20 requests per 100 visits.

• There were more pathology 
requests for older patients.

• Slightly more pathology requests 
for female patients than male 
patients.

• More pathology requests for 
advantaged socio-economic 
categories than less 
advantaged.

• More pathology requests were 
ordered for patients who resided 
in regional areas than in major 
cities and remote areas. 
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Total pathology requests per 100 visits by social demographic variables in 2017-18



HbA1c (glycated haemoglobin) monitoring for 

patients with diabetes Type 2

• In Australia, clinical guidelines 

recommend HbA1c testing for patients 

with type 2 diabetes every 6 months if 

one’s blood glucose level is within the 

target range (i.e., ≤ 53mmol/mol with the 

range 48 – 58mmol/mol).

• If the HbA1c level is outside of the 

reference interval, monitoring within 3 

months is recommended.

• 65% of type 2 diabetes patients had 

HbA1c testing 2+ times on average.  

• 21% had no HbA1c test performed.
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Proportions of type 2 diabetes patients by HbA1c testing frequency (2016-17 & 2017-18)



Kidney Function Tests 

• Australian GP guidelines recommend 

an annual kidney function test for type 

2 diabetes patients because of the high 

risk of kidney disease (RACGP, 2016)

• Pathology tests that indicate kidney 

function are albumin-creatinine ratio 

(ACR) or the estimation of glomerular 

filtration rate (eGFR)

• Annual kidney function tests is a part of 

a practice-level Service Incentive 

Payment (SIP) to enhance the 

provision of quality health care in 

general practice
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Funnel plot for monitoring practice performance – proportion of patients who had annual kidney 

function tests. (Imai, 2020)



Service Incentive Payments

• Evaluation of the potential 

effects of an incentive program 

(cycle of care) on annual kidney 

function testing in diabetic 

patients using a cumulative plot. 

• Group of patients within the 

incentive program had a higher 

proportion (80.1% at 12 months) 

of patients that completed the 

annual test when compared to 

those not included (72.2%)
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Cumulative proportion of patients with and without SIP by mean time interval of kidney 

function test.



Suspected microalbuminuria or macroalbuminuria

• Based on the results of kidney function tests, 
we identified a total of 6,822 patients who had 
abnormal levels of ACR and were suspected 
of having microalbuminuria or 
macroalbuminuria

• Among the patients with suspected 
microalbuminuria, 76.7% had prescriptions for 
angiotensin-converting enzyme inhibitor 
(ACEi) or angiotensin II-receptor blocker 
(ARB) antihypertensive medications during the 
study period, while the prescription rate was 
81.3% for the patients with suspected 
macroalbuminuria. 

• Overall, 77.4% of patients with suspected 
microalbuminuria or macroalbuminuria had 
prescriptions of the antihypertensive 
medications.
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ACEi and ARB prescription rates for type 2 diabetes patients with suspected 

microalbuminuria or macroalbuminuria (Imai, 2020)

ACEi or ARBs Microalbuminuria Macroalbuminuria Total

Prescribed 4,366 916 5,282

Not prescribed 1,330 210 1,540

Prescription % 76.7% 81.3% 77.4%



Prostate-Specific Antigen (PSA) testing

• Prostate cancer is the second most common cause 
of cancer death in Australian men

• There is evidence that indicates inappropriate 
utilisation of PSA testing (Carmichael, ANZJPH, 2013)

• The MBS Review Taskforce recommends 
alignment with guidelines from Prostate Cancer 
Foundation of Australia and the Cancer Council of 
Australia

• For men without symptoms of PCa, the general 
recommendation is :
• PSA test every 2 years from the age of 50 to 69.

• Repeat PSA as well as the measure of free-to-total PSA 
percentage within 1 – 3 months for those with initial PSA 
higher than 3 ug/L.

• Prostate biopsy for those with a repeat PSA greater than 
5.5 ug/L, regardless of free-to-total PSA percentage, or 
those with repeat PSA greater than 3 ug/L and less than 
5.5 ug/L and free-to-total PSA below 25%.
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Prevalence of PSA testing by age group (1 Oct 2016 – 30 Sep 2018)



Prostate-Specific Antigen (PSA) testing

• A total of 14,001 PSA tests undertaken 

among patients aged 50–69 years were 

followed by subsequent testing. 

• Overall, 11,774 (84%) tests returned normal 

(<=3 ug/L), and the median time interval until 

the subsequent PSA test was 12.4 months.

• 2,227 (16%) tests had abnormal results (>3 

ug/L), and the median testing interval to a 

repeat PSA test was 5.9 months. 

• Across PHNs, there was little variation in the 

distribution of test results and the interval 

between follow up tests. PHN2 showed a 

slightly higher percentage of abnormal results 

(21%) and a longer interval (6.4 months) 

following an abnormal test.
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NORMAL ABNORMAL

n (%) median (IQR) n (%) median (IQR)

PHN1 5,959 (84%) 12.6 (10.2-15) 1,131 (16%) 5.9 (2.8-10.3)

PHN2 534 (79%) 12.5 (7.9-15.4) 144 (21%) 6.4 (2.5-10)

PHN3 5,281 (85%) 12.4 (8.8-14.7) 952 (15%) 5.7 (2.9-11.1)

Total PSA tests 11,774 (84%) 12.4 (9.6-14.9) 2,227 (16%) 5.9 (2.8-10.6)

Proportion of PSA test results and median testing interval (months) among patients aged 50 

– 69 years with repeated tests.



2013 May

• 94-fold increase

2014 Feb

• MBS review on Vitamin D testing

• Recommendations and changes to MBS 

items on vitamin D

2016 Jan

• Reduction in vitamin D testing

Vitamin D testing in Australia



Overall 12.35% of test 

requests contain vitamin D 

total 12,995,376 requests

10.05% Males 

13.74% Females

Overview



Overall 12.35% of test 

requests contain vitamin D 

total 12,995,376 requests

12.09% Summer

12.80% Spring

12.25% Autumn

12.22% Winter

Overview



Bilinski and Boyages

publication

MBS Review

Vitamin D testing over the years



Indications for initial testing of 

vitamin D: osteoporosis, 

hyperparathyroidism, 

malabsorption, etc.

Not recommended for: routine 

screening of health populations 

(including pregnancy)

Recommendations on Vitamin D testing



Vitamin D testing in Australia



Vitamin D testing in Australia



Vitamin D testing in Australia



Vitamin D testing in Australia



Vitamin D testing increased up until 2013, after which its 
use started to decline and plateau. 

There is some evidence of another onset of increased 
vitamin D testing for certain diagnoses, some of which 
may be considered low value. 

It may be worth re-visiting vitamin D use to see if how the 
trends change.

Vitamin D summation
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The challenges of electronic health data

• Ownership and transparency

• Shared decision-making

• Data silos, fragmentation and 

lack of interconnectedness is still 

the norm

• Lack of standardisation

• Public concerns about privacy 

and data security
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Advantages of electronic health data

• Longitudinal (what happened over time)

• Comprehensiveness ( comparisons by 

socio-economic status, gender, 

geography)

• Sample size (allows powerful 

comparisons)

• Dynamic (timely and meaningful)

• Outcome-focused 

• Quality monitoring



https://www.mq.edu.au/research/research-
centres-groups-and-facilities/healthy-
people/centres/australian-institute-of-health-
innovation/our-projects/quality-use-of-
pathology-in-general-practice

https://www.mq.edu.au/research/research-centres-groups-and-facilities/healthy-people/centres/australian-institute-of-health-innovation/our-projects/quality-use-of-pathology-in-general-practice


Thank you
Email: andrew.georgiou@mq.edu.au

Website: www.aihi.mq.edu.au

Twitter: @AGeorgiouMQ

@DxInformatics

mailto:andrew.georgiou@mq.edu.au
http://www.aihi.mq.edu.au/



