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Overview

The role and importance of diagnostic informatics
Accessing general practice electronic health record data
The quality of care for diabetes type 2 patients

Prostate Specific Antigen testing in general practice
Vitamin D testing in general practice

The challenges of electronic health record data
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The diaghostic process
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(Committee on Diagnostic Error in Health Care, Institute of Medicine, 2015)
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» Dx testing, (laboratory medicine, anatomic pathology and
medical imaging), generates information that is crucial to
the prevention, diagnosis, prognosis and treatment of

disease. Data analysis and linkag
» Dx informatics is the role that that information technology
plays in generating, gathering, integrating, interpreting and Diagnostic
communicating clinical test data and information. excellence,
o ‘ safety and
* This involves the: value

o selection of the appropriate test/referral to address a
clinical question;

o quality and efficiency of the analytical process; Organisational

workflows
o interpretation, communication and follow-up of test

results (including engagement with patients);

o Impact on enhancing the value of care and patient
outcomes

Australian Institute of Health Innovation 5



Key patient safety risks B ooy

ECRILns(irutc

2019 Top 10
Patient Safety Concerns
Executive Brief

2019 Top 10 Patient Safety Concerns
1. Diagnostic Stewardship and Test Result Management Using EHRs
2. Antimicrobial Stewardship in Physician Practices and Aging Services
3. Burnout and Its Impact on Patient Safety
4. Patient Safety Concerns Involving Mobile Health
5. Reducing Discomfort with Behavioral Health
6. Detecting Changes in a Patient's Condition
1. Developing and Maintaining Skills
8. Early Recognition of Sepsis across the Continuum
9. Infections from Peripherally Inserted IV Lines

10. Standardizing Safety Efforts across Large Heafth Systems




General practice B tacoune

 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 Bt

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.

The
Department

of Health

ForHealfh Pofessonéls + ~ Aboutus»  MedaCenfre v Programs & Campaigns v Resources v Ageng & Aged Care

Medicare Benefits Schedule Review HEALTHER NEDCARE

The Medicare BenefitsSchedule (MBS) Review Taskforce s considering how senvices can be afigned with Wedicare Benefits Schedule Review
contemporary clinical evidence and practice and improve health outcomes for patients.

Newsietiers
Stakeholder forums

Prmary Healfh Care Advsory Group




Project aims B tcoane

« Define characteristics and changes over
time in patient/general practice/pathology
laboratory interactions and services;

* |dentify 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.

OFFICE | FACULTY | DEPARTMENT



Research collaborators B

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 B (couarie
Health Quality Use of Pathology Program

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.

Australian Institute of Health Innovation 11



Project setting B o

Australian Institute of Health Innovation

The study was undertaken in three PHNSs (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 km?, 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.
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Data analysis

« 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

=
=
=
=
=

Australian Institute of Health Innovation 13



Active patients 2008-200 to 2017-2018 &9 ™

« Active patients accounted for approximately 60 —
65% of total recorded patients from 2008-09 to *
2017-18 in the original data. 300,000 e

« 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

200,000- e

The number of active patients

practices). 100,000-
 PHN1 had the largest number of active patients
(e.g., 354,394 active patients in 2017-18), /M”?.
followed by PHN3 (299,947 in 2017-18). 2008-9 2010-11 2012-13 2014-15 2016-17
 PHNZ2 (71,922 active patients in 2017-18) is
situated in a regional area with a smaller <@ PHN1 —s— PHN2 PHN3

population, and a smaller active patient
population. Active patients from 2008-09 to 2017-18 by PHN



Comparison with BEACH GP national study University

Age Gender IRSAD Remoteness
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Ten most common reason for GP visit 2017-18

" MACQUARIE
University

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

2

10
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Immunlsatlon

Viral upper RTI

Otitis media
Upper RTI

Care review

m
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Viral infection
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Conjunctivitis

2,937 (11.5%)
1,956 (7.7%)
1,379 (5.4%)
1,371 (5.4%)
1,369 (3.8%)
959 (3.0%)
771 (2.4%)
607 (2.4%)
598 (1.9%)

483 (1.8%)

Result discussed
Care review
Prescription
Immunisation
Referral

Viral upper RTI
Upper RTI

Mental health care
Health assessment

Anxiety

11,019 (5.4%)
6,886 (3.3%)
4,899 (2.4%)
4,353 (2.1%)
3,841 (1.9%)
3,398 (1.7%)
3,093 (1.5%)
2,366 (1.2%)
2,250 (1.1%)

2,225 (1.1%)

Care review
Prescription

Result discussed
Immunisation

Health assessment
Referral

Hypertensive disorder
Care plan
Osteoarthritis

Urinary tract infection

15,129 (5.6%)
10,776 (4.0%)
8,955 (3.3%)
7,160 (2.6%)
5,728 (2.1%)
5,025 (1.9%)
4,671 (1.7%)
3,502 (1.3%)
2,684 (1.0%)

2,244 (0.8%)
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Frequency of pathology testing
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* 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.

Australian Institute of Health Innovation

Total pathology requests per 100 visits

150+

1001

50+

Age

Gender

IRSAD

Remoteness

<1 14 514 1524 2544 4564 6574 75+

Female Male

1 2 3

5 Méjor Inﬁer OulterRerﬁote
city reg. reg.

Total pathology requests per 100 visits by social demographic variables in 2017-18
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HbAlc (glycated haemoglobin) monitoring for

patients with diabetes Type 2
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 In Australia, clinical guidelines
recommend HbALc 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).

 |fthe HbA1lc 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 HbAlc test performed.

The number of patients with type 2 diabetes

Overall

20,000+
21%

15,000 13%

23%
10,000 -

5,000 T 43%’

r
Overall

7,500+

5,000+

2,500+

By PHN
16%
16%
14%
Testing frequency
28% 25% | None
Only once
—— | 2+ (>6 months on average)
2+ (=6 months on average)
36%
55% 10% 43%
17%
37%
PHN1 PHN2 PHN3

Proportions of type 2 diabetes patients by HbAlc testing frequency (2016-17 & 2017-18)
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Kidney Function Tests

« Australian GP guidelines recommend 125%1
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

-
o
<
P

% of diabetic patients with
annual kidney function test in practice
~l
N
=

%)
o
X

25% A

a practice_|eve| Service Incentive i To‘:acionumber of d:iz:l:c))etes patientzci]: practice 400
Payment (SI P) to enhance the Practice size Small (=5 GPs) @ Medium (6-10 GPs) Large (>10 GPs)
provision of quality health care in

genel‘a| praCtlce ]lc:uunncrl;eolrf)ltc;gcs).r(rlnn:):ii’tggizn(% practice performance — proportion of patients who had annual kidney
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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%)

100%

- ———
——
-——

75% =

50% /

Cummulative proportion of patients

0 6 12 18 24
Average time intervals (months)

SIP — No —- Yes

Cumulative proportion of patients with and without SIP by mean time interval of kidney
function test.
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Suspected microalbuminuria or macroalbuminuria

« Based on the results of kidney function tests,

we identified a total of 6,822 patients who had
abnormal le.vels Of AC.R and were suspected ACEi or ARBs Microalbuminuria Macroalbuminuria Total
of having microalbuminuria or

macroalbuminuria Prescrlbed 4,366 5,282

« Among the patients with suspected
microalbuminuria, 76.7% had prescriptions for ~ BSMAASEIES 1,330 210 1,540

angiotensin-converting enzyme inhibitor
(ACEi) or angiotensin lI-receptor blocker

(ARB) antihypertensive medications during the EiSSEEEIRL e Sll-2 DU
study period, while the prescription rate was

813% fOI’ the patlents Wlth SUSpeCted ACEi and ARB prescription rates for type 2 diabetes patients with suspected
macroalbuminuria. microalbuminuria or macroalbuminuria (Imai, 2020)

» Overall, 77.4% of patients with suspected
microalbuminuria or macroalbuminuria had
prescriptions of the antihypertensive
medications.

Australian Institute of Health Innovation 21
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Prostate-Specific Antigen (PSA) testing

Prostate cancer is the second most common cause

of cancer death in Australian men Total PHN1 PHN2 PHN3
There is evidence that indicates inappropriate oo 52%
utilisation of PSA testing (Carmichael, ANZIPH, 2013) 50% - s

. 0 % 45%
The MBS Review Taskforce recommends o
alignment with guidelines from Prostate Cancer o 39% 0%
Foundation of Australia and the Cancer Council of < a5%
Australia 5 30%
For men without symptoms of PCa, the general 2 25% 24%

g

recommendation is : 19%

20%

- PSAtest every 2 years from the age of 50 to 69. 15%

* Repeat PSA as well as the measure of free-to-total PSA
percentage within 1 — 3 months for those with initial PSA %) 7% o% 7%
higher than 3 ug/L. 5% 4%

» Prostate biopsy for those with a repeat PSA greater than 0%

<49 50-69 =270 =49 50-69 =270 <49 50-69 =270 <49 50-69 =70

5.5 ug/L, regardless of free-to-total PSA percentage, or Age group

those with repeat PSA greater than 3 ug/L and less than
5.5 ug/L and free-to-total PSA below 25%. Prevalence of PSA testing by age group (1 Oct 2016 — 30 Sep 2018)



Prostate-Specific Antigen (PSA) testing
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NORMAL ABNORMAL

n (%) median (IQR) n (%) median (IQR)
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)
LICESTNCHECEN 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.

Australian Institute of Health Innovation

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 PHNSs, 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.

23
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Evidence of overtesting for vitamin D
Open in Australia: an analysis of 4.5 years of
Medicare Benefits Schedule (MBS) data

Kellie Bilinski,' Steve Boyages®

ABSTRACT

Objective: To comprehensively examine pathology
test uiilisation of 25-hydroxyvitamin D (25(0H)D)
testing in each state of Australia to determine the cost
impact and value and to add evidence to enable the
development of vitamin D testing guidelines.

Design: Longitudinal analysis of all 25(0H)D
pathology tests in Ausiralia.

Setting: Primary and Tertiary Care.

» cation history for
this paper is avalable online.

To view these files please
visit the journal online

(http-H/dx doi.org/10.1136/

bmjopen-2013-002955).

nts: The frequency of 25(0H)D testing
between 1 April 2006 and 30 October 2010 coded for
each individual by provider, state and month between
2006 and 2010. Rate of tests per 100 000 individuals
and benefit for 25(0H)D, full blood count (FBC) and
bone densitometry by state and quarter between 2000

ARTICLE SUMMARY

Article focus

= Overscreening and overdiagnosis for conditions
that would never cause symptoms have the
potential to lead fo unnecessary labelling and
overtreatment.

= A dramatic increase in 25-hydroxyvitamin D
testing is apparent in many developed nations.

Key messages

w There is @ dramatic increase in testing across
each quarter of the year and for individuals
having up to four tests.

= Many tests are polentially being ordered

Fecsiv 27 March 2013 20 2010 A oo of st e s v
Revised 7 May 2013 Results: 4.5 million tests were performed between " WeLzhs .
Accepted 10 May 2013 1 April 2006 and 30 October 2010. 42.9% of Strengths and limitations of this study
individuals had more than one test with some = Strengths of this study include the ability 1o
le hainn un tn 70 tecte in that narind N i i 1 Smmbn mmd dimmmanbin bnmd Sne
* 94-fold increase

2013 May

Australian Government

Department of Health

* MBS review on Vitamin D testing
+ Recommendations and changes to MBS
items on vitamin D

ort reports

“The new policy
hasalmost
halved
expenditure ina
short period of
timeand, if
sustainable, will
resultin a large
amount of
funds to be
reinvested”

Vitamin D testing: new targeted
guidelines stem the overtesting tide

ilinski and Boyages have
previously reported that the
frequency of vitamin D

testing had risen dramatically in

Australia between 2000 and 2010."*
Further, testing did not translate to
improved health outcomes.” Since
that report,’ Medicare Benefits
Schedule (MBS) expenditure on
vitamin D testing rose from

$109.0 million in the 200910
financial year to $151.1 million in
201213, falling slightly in 2013—14
Lo $143.1 million.

An MBS review for vitamin D
testing in 2014 recommended
targeted testing for high-risk groups
only, and against population
screening.’ High-risk patients
include those with osteoporosis,
osteomalacia, disorders of calcium
and parathyroid hormone, malab-
sorption, chronic renal disease,

Medicare benefits paid for all vitamin D testing in Australia:
July 2013-June 2015

2013-14# (5)  2014-15' (Sm)  Difference ($) Difference (%)
Joly 12772332 10901057 1871275 %7
Auvgust nnzos 10840342 872766 15
September 12958166 14157002 1198836 93
October 12306916 N422808 884108 72
November n66161 9744773 1016388 164
December 12265479 7653015 4612464 376
January 8276481 5133015 3143466 380
February 13777880 6294101 7483779 543
March 12315477 7097905 5217572 424
April 11416530 6301455 515075 448
May 12454074 5954850 6499224 522
June 1207630 5732827 5474803 488
Total 143125234 101233150 41892085 203
MBS Trom numbors 66608 and 66600 F MBS ltom numbers 66813, 66834, 66835, 66836 and
6637 for Novernber 2014 1o June 2015, and 66608 and 66609 for July 2014 to October 2014, and
then drop effectively to zero in the remaining months.

patients with darker piy skin
or reduced sun exposure, those
under 16 years of age and patients
taking drugs known to reduce
vitamin D levels. Five new Medicare
item numbers (66833, 66834, 66835,
66836 and 66837) were introduced in
November 2014 to replace the two
previous numbers (66608 and 66609)
and improve quality use of testing.
This report analyses data from the
Medicare statistical reporting tool
for the first 8 months (November

savings to the end of the 201415
financial year equate to about $42
million and, if the trend continues
(ie, a reduction of 42%), the annual
savings will be close to $64 million,
reducing the annual spend to

$60 million.

‘The new policy has almost halved

expenditure in a short period of time

nable, will result in a
f funde 1 ho

the scarce health dollar. New real-
time business intelligence and Big
Data tools have made this task
easier.*

‘The study is limited by the nature of
the MBS data, which capture only
the number and dollar benefit of
service. Further, patient-level

data analysis could shed light on
approprialeness of lesting.

2014 Feb

* Reduction in vitamin D testing

2016 Jan

MACQUARIE
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Overall 12.35% of test
requests contain vitamin D

Y
R_/

total 12,995,376 requests

0
-V
AR

10.05% Males

13.74% Females
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Overview B oo

Overall 12.35% of test !/, 12.09% Summer
requests contain vitamin D -U-
Y 71N 12.80% Spring
R_/ Q 12.25% Autumn

total 12,995,376 requests /' 12.22% Winter



Estimated Proportion (%)

Vitamin D testing over the years
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Vitamin D test requesting across 2007-2017

Bilinski and Boyages
publication

| MBS Review

15.05

- 11.45
. 05 10,30 |
1':' T 't —
E: ANT
0 i i i ' i i i i i i i
2007 2008 2008 EIIIiIII 2011 2012 2013 2014 2015 2016 2017
(35003/ (69083/ (NM703 (15788 (173545 (1935020 (208441 (193747 (13441 (146379  (175205/
c66860) 940335) 987354)  1059593) “i“i’“iEEE'_. 1180785) 1231089) 1285738) 1344035 14268456) 1531523)
Year (Requests with Vifamin D/ All Requesis)



Recommendations on Vitamin D testing
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athologists of Australasia Durham Hall 207 Albion Street Surry

110 Australia

61 2 B356 5828

CPA

Telephone 61 2 B356 5858 Fa =
The Royal College of Pathologists of Australasia

Position Statement

Subject:

Use and Interpretation of Vitamin D testing

Approval Date:  May 2013

Review Date:
Review By:
Number:

March 2016
Chemical Pathology Advisory Committee
1/2013

Introduction

The purpose of this Position Statement is to clarify the role of vitamin D testing in the context of
diagnosing and monitoring vitamin D deficiency states and their treatment.

Summary of Evidence-based Recommendations

+ The following describe indications for initial testing of vitamin D status for adult patients:

o]

o]
a
a

o]
o

Signs, symptoms and/or planned treatment of osteoporosis or osteomalacia
Increased alkaline phosphatase with otherwise normal liver function tests
Hyperparathyroidism, hypo- or hypercalcaemia, hypophosphataesmia
Malabsorption (e.g. cystic fibrosis, short bowel syndrome, inflammatory bowel
disease, untreated coeliac disease, bariatric surgery)

Deeply pigmented skin, or chronic and severe lack of sun exposure for cultural,
medical, occupational or residential reasons

Medications known to decrease 250H-D levels (mainly anticonvulsants)
Chronic renal failure and renal transplant recipients

+ In addition, the following are indications for testing of children:

a

o
o
o

Signs, symptoms and/or planned treatment of rickets

Infants of mothers with established vitamin D deficiency

Exclusively breastfed babies in combination with at least one other risk factor
Siblings of infants or children with vitamin D deficiency

Indications for initial testing of
vitamin D: osteoporosis,
hyperparathyroidism,
malabsorption, etc.

Not recommended for: routine
screening of health populations
(including pregnancy)



Vitamin D testing in Australia B e

Encounter for check up

4938

(] I~
[ i

Estimated Proportion (%)
3

—
Lo

0 i i i i i i i i i i i
2007 2008 2005 2010 2011 2012 2013 2014 2015 2018 2017
(e4832) (183M365) (I62M3359) (477M5068) (S6IMT702) (597MT43) (5485/1173) (456M178) (258M620) (348M417) (674/Z2255

Year (Requests with Vitamin D / All Requests)



Estimated Proportion (%)

Vitamin D testing in Australia ~ B®&™

Fatigue —
oG

20 H

: E—E .-.-I A i
10 - . i-___—h'f )
30
20 :-
10 -
0 i i i i i i i i i i i

2007 2008 2008 2010 2011 2012 2013 2014 2015 2018 2017
(41/489) (134/692) (201/781) (329/914) (S5T2/1246) (BBEM363) (T531618) (B32MB91) (B14/2275) (1014/2628) (1192/3355)

Year (Requests with Vitamin D /7 All Requests)



Vitamin D testing in Australia
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Pregnancy _
a0 -
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E_. -
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L
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L 10 —
0 | i | | | | | | i | |
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
(10/800) (B2/815) (194M067) (334M220) (434M1417) (818M625) (805M1833) (710/2402) (816/2753) (762/2932) (1236/4185

Year (Requests with Vitanun D/ All Requests)
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Estimated Proportion (%)

Osteoporosis
0 37,49 38.34
] : 39.60 0
- \Qlﬂ___—-___-—{--___-
30 .
20
10 5
0 i i i i i i i i i i i
2007 2008 2009 2010 2011 2012 2013 2014 2015 20186 2017
(257M1055) (323M1154) (322M086) (350M109) (35a8M142) (4191179) (426M1258) (400M1318) (493/M1553) (595M1833) (72642086

Year (Requests with Vitamin D/ All Requests)
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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.



The challenges of electronic health data B
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« 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

34
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 Longitudinal (what happened over time)

 Comprehensiveness ( comparisons by
socio-economic status, gender,

geography)
« Sample size (allows powerful
comparisons)

* Dynamic (timely and meaningful)
* Qutcome-focused
* Quality monitoring

35
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