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Introduction
In the 2012 Productivity Commission Report on Government Services released last week, it
was reported that ‘nationally, the [GP] prescription rate for the oral antibiotics most
commonly used to treat URTI was 1,224 pre 1,000 PBS concession card holders in 2010–11’.
Further, Appendix 11A.37 reported results for all years 2006–07 to 2010-11, indicating an
average of 1,223 per 1,000 and a range of 1,198 to 1,265 per 1,000 over the five years.1 This
report resulted in negative press publicity regarding the level of general practitioner (GP)
prescribing of antibiotics for upper respiratory tract infections.2
The ‘Key performance indicator’ (KPI) reported was the general practitioner (GP) (including
‘other medical practitioners’ or OMPs) prescribing rate of those antibiotics ‘more commonly
prescribed for upper respiratory tract infections’ (URTIs) to Pharmaceutical Benefits Scheme
(PBS) concession card holders, measured by the card holders PBS claims for dispensed
antibiotics prescribed by GPs, reported as a rate per 1,000 concession card holders. Those
antibiotics included in the KPI are marked with an asterisk in Table 1 below.
This measure was by necessity limited to PBS concession card holders, because these are the
only people for whom the PBS contributes payment for all antibiotics prescribed in general
practice. Non-health care card holders would not usually claim these from the PBS because
most of the antibiotics of interest cost less than their required patient co-contribution for PBS
claimed medications.
It must be remembered that in the PBS data there is no indication available for the
medication, so the antibiotics included in the measure were those ‘used most commonly in
treating upper respiratory tract infection’.6
In the Productivity Commission Report the KPI is called ‘Management of upper respiratory
tract infections’ (plural) but the argument for the value of the KPI is based on the prescribing
of antibiotics for acute upper respiratory tract infection (URTI) (the common cold) rather
than URTIs as a group.1 For the remainder of this paper we therefore consider prescribing
results for acute URTI, and for ‘other RTIs’.
This KPI is purported to be an indicator of governments’ objective that ‘antibiotics are used
appropriately and effectively’, so we think it important to assess the validity of the KPI in
measuring what it purports to measure.
The BEACH program provides reliable national GP prescribing data that includes the
indication for the script, and is not limited to PBS card holders. This provides the
opportunity to assess the extent to which the result reported for this ‘Key Performance
Indicator’ is truly representative of what is happening in general practice.

Methods
An analysis of GPs prescribing of systemic antibiotics for URTI and ‘other RTIs’ (with SAS
Version 9.1.3) from BEACH data collected between April 2010 and March 2011. The BEACH

methods are described in detail elsewhere. In summary BEACH is a paper based data
collection system in which an ever-changing random sample of about 1,000 GPs per year
each records details of 100 consecutive GP-patient encounters. The annual GP-patient
encounter samples have repeatedly been demonstrated to be a reliable representation of all
Medicare claimed GP-patient encounters. 3
In BEACH, all medications prescribed or supplied direct to the patient are linked to the
problem being managed (the ‘indication’). All problems managed at encounter are
secondarily classified by trained coders according to the International Classification of
Primary Care – Version 2. 4 In this paper acute URTI is defined as all problems classified as
ICPC-2 code R74, and ‘other RTIs’ include those classified as ICPC-2 codes: R72, R75, R76,
R77, R80 or R83
Pharmaceutical data are classified at the generic level according to the Anatomic Therapeutic
Chemical (ATC) classification. In this paper systemic antibiotics are defined as those
classified in ATC in group J01 (Antibacterials for systemic use).5
Results are reported in terms of rates per 100 URTI, per 100 ‘other RTIs’ and rate per 100 ‘all
RTIs’. National estimates of total prescriptions are extrapolations of the prescribing rate per
100 encounters to all general practice professional services claimed from Medicare
Australian in 2009–10 (rounded to 116,800,000).3 The prescribing rate of antibiotics per 1,000
population is: (estimated number of prescriptions nationally/the population6) X 1000.

Results
Between April 2010 and March 2011, 958 GP participants recorded information for 95,839
(weighted) GP-patient encounters in the BEACH program.3 They prescribed or provided
directly to the patient, 14,123 systemic antibiotics. For the remainder of this paper these will
be described as ‘prescribed’ systemic antibiotics.
Table 1 suggests that the selected generic types of antibiotics (asterisked) in the KPI
accounted for 91% of all antibiotics prescribed for acute URTI, and for 86.4% of those
prescribed for all RTIs in BEACH.
In BEACH 2010–11 acute URTI accounted for only 17% of all the KPI selected antibiotics
recorded and other RTIs for a further 22%. Considering this result the other way round, we
can conclude that 83% of these dispensed medications were NOT prescribed for acute URTI,
and 61% were prescribed for problems OTHER than respiratory tract infection. The KPI
measure therefore has very poor sensitivity for what it purports to measure.
As a further measure of reliability we calculated the prescribing rate of systemic antibiotics
(not only those used in the KPI) per 1,000 population: for acute URTI, for other RTIs’ and for
‘all RTIs’. We estimated that in 2010-11, 781 systemic antibiotics were prescribed nationally
per 1,000 people. This is far fewer than the KPI result of 1,244 (selected antibiotics) per 1,000
PBS concession card holders, even though we included a wider range antibiotics than those
included in the KPI measure.

Table 1: Proportion of each type of prescribed antibiotic, that was prescribed for acute URTI, other RTIs and all RTIs, and the distribution of generics
prescribed/supplied for each of these three morbidity types —BEACH 2010–11
Total antibiotics
prescribed
Type of antibiotic prescribed

Number

Row per cent
Proportion of each generic,
that was prescribed for ……

Per cent

‘0ther

Column per cent
Generic distribution of antibiotics
prescribed
For

For

For

(n=14,129)

Acute URTI

RTIs’

All RTI

Acute URTI

‘Other RTIs’

All RTI

Amoxycillin *

3,148

22.28

24.60

19.95

44.55

46.27

26.82

34.93

Cephalexin

2,639

18.68

3.50

5.22

8.72

5.51

5.89

5.73

Amoxycillin/potass.clavulanate *

1,923

13.61

10.52

26.05

36.57

12.08

21.40

17.51

Roxithromycin *

1,078

7.63

20.36

23.74

44.10

13.12

10.93

11.85

Doxycycline *

685

4.85

5.59

13.33

18.93

2.29

3.90

3.23

Erythromycin *

668

4.73

15.39

12.16

27.56

6.14

3.47

4.59

Clarithromycin *

491

3.48

13.95

19.15

33.10

4.09

4.01

4.05

Cefaclor monohydrate *

464

3.28

16.13

25.42

41.56

4.47

5.04

4.80

Phenoxymethylpenicillin (penicillin V) *

215

1.52

13.56

78.48

92.04

1.74

7.20

4.92

Cefuroxime axetil*

43

0.31

14.27

37.99

52.26

0.37

0.70

0.57

Trimethoprim

486

3.44

0.00

0.00

0.00

0.00

0.00

0.00

Flucloxacillin

363

2.57

0.17

0.00

0.17

0.04

0.00

0.02

Other less frequently prescribed oral antibitoics

1,925

13.6

—

—

—

Sub-total Productivity selected antibiotics (*)

8,716

61.69

17.40

22.42

39.82

90.57

83.48

86.44

14,123

100

11.85

16.57

28.42

100.0

100.0

100.0

All systemic antibiotics

*

Note: —included in the Key Performance Indicator

This led us to investigate reasons for the higher antibiotics prescribing rate as
measured by the KPI. Table 2 shows the BEACH 2010–11 distribution of the KPI
selected antibiotics across indication type, for patients who did and did not hold a
Commonwealth health care card. The results demonstrate that for health care card
holders, the KPI selected antibiotics were significantly less likely to be prescribed for
acute URTI (14.5% c.f. 19.1% for non card holders), and for ‘other RTIs’ (18.0% c.f.
24.7%) than those prescribed to non-health card holders. Thus, it is likely that of the
1,244 selected antibiotics claimed through the PBS by PBS card holders, only about
180 per 1,000 people would actually have been prescribed for acute URTI and a
further 224 per 1,000 people for other RTIs.
This result probably reflects that fact that health care card holders are on average
older than non-health care card holders, a larger proportion being aged 65 years and
over. Multimorbidity is highly prevalent in older people,7 and older people visit
more often than young people. 8
Table 2: BEACH 2010–11: comparison of the distribution (by indication) of GP
prescriptions for the KPI selected antibiotics (95% confidence intervals)
Row per cent
Distribution of antibiotic scripts across morbidity type.

Patient health care card status

For acute URTI
Per cent
(95%CI)

For ‘Other RTIs’
Per cent (95%CI

For ‘ All URIs’
Per cent (95%CI

Commonwealth health care card holders

14.5 (12.5–16.6)

18.0 (16.1–20.9)

32.5 (30.0–35.0)

Non-health care card holders

19.1 (17.0–21.3)

24.7 (22.8–26.7)

43.9 (41.5–46.2)

All patients prescribed a systemic antibiotics

17.3 (15.7–19.1)

22.4 (20.9–23.9)

39.8 (37.9–41.7)

Discussion
This research has demonstrated that the Key Performance Indicator used by the
Steering Committee Steering Committee for the Review of Government Service
Provision, and reported in the 2012 Productivity Commission Report on Government
Services is not a valid measure of GP prescribing of antibiotics for either acute URTI,
or for all RTIs. The antibiotic types selected for the KPI had good specificity in
reflecting those antibiotics types that are most commonly prescribed for URTI.
However, as a measure of antibiotic prescribing for URTI or for RTIs in general, the
KPI had very low sensitivity, with about 60% of these medications being prescribed
by GPs in BEACH for problems other than RTIs.
The reliance on administrative data by necessity meant the measure was limited to
PBS card holders. We have shown that only 15% of the antibiotic medications
prescribed to Commonwealth health care card holders in BEACH were for acute
URTI, and only 18% were for other RTIs—significantly smaller proportions than
prescriptions for non-health care card holders. This suggests that the measure of
antibiotics dispensed to and claimed by PBS card holders, does not reliably represent
GP prescribing of antibiotics to all patients attending general practice

4

Conclusion
We agree that the rate of antibiotic prescribing for acute URTI is worthy of
examination, but this is not what is being measured by the KPI.
The KPI ‘Management of upper respiratory tract infections’ is a measure of GP
prescribing of selected antibiotics for PBS concession card holders—it is NOT a
measure of GP prescribing of antibiotics for acute URTI or ‘RTIs’. The label applied
to this KPI is misleading and has misled the media.2
Over the next few days we will prepare another ‘Byte from BEACH’ reporting GP
prescribing rates of antibiotics for acute URTI over the last 13 years.
Meantime there appears to be three possible courses of action open to the Steering
Committee for the Review of Government Service Provision to correct this error in
the future:
•

change the heading of this KPI to ‘GP prescribing of antibiotics to PBS concession
card holders’ using an argument for this KPI based on global concern about
growing antibiotic resistance, and using all antibiotics, not just those most
commonly used in management of acute URTI or

•

scrap this KPI because it does NOT measure what it purports to measure

•

keep the KPI but use BEACH data for its measurement, and clearly limit the
indication to acute URTI.

or
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