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General practice — Information technol-
ogy

important strategy to combat medical
errors and quality-of-care deficits.3

The Australian Government has made
HIT a cornerstone of efforts to improve
health-care quality, safety, and efficiency,
especially in general practice. In the late
1990s, incentives were provided to general
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ABSTRACT

Objective:  To describe how general practitioners use computers for clinical purposes.
Design:  Mail survey of a cross-sectional national stratified random sample of 3000 GPs 
in primary care settings between 10 October and 31 December 2005.
Main outcome measures:  Use of computers, and use of computerised clinical 
functions such as prescribing, medication checking, generating health summaries, 

ng recall systems, and writing progress notes.
lts:  Of 1186 GPs responding (39.5% response rate), 90% used a clinical software 
age. GPs used clinical packages for prescribing (98%), checking for drug–drug 
actions (88%), recording a reason for prescribing (65%), to order laboratory tests 
), run recall systems (78%), and record progress notes (64%). Less frequently used 
ions included generating lists of patients needing vaccines (43%) and taking the 
 medication (39%). Less than 20% of GPs who used a clinical package accessed 

computerised information during the consultation.
Conclusions:  Australian general practice has achieved near-universal clinical 
computerisation. Electronic prescribing alone has probably improved efficiency and 
quality of care, and reduced medication errors. Increasing the use of other functions, 
such as accessing online decision support and maintaining registries of patients, is likely 
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to lead to further health gains, especially in managing chronic conditions.
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re and patient safety usually
scribe inpatient settings,1 but as

many as one in 10 general practice patients
experienced an adverse drug event in the
past 6 months.2 Health information tech-
nology (HIT) has been proposed as an

practices to install computers and clinical
software packages to be used for prescrib-
ing and transmission of clinical data.4 That
initiative was at least partially responsible
for the rise in the use of computers by
general practitioners, from 15% in 1997 to
70% in 2000.5 Other government projects
are addressing other aspects of HIT, such as
standards and interconnectivity.6

Since a 2001 survey of general prac-
tices,7 there has been little description of
how Australian GPs use computers in
clinical care. We provide an updated view
of GP computer use for a wide variety of
clinical functions, especially prescribing
and electronic health record functions. We
studied the use of clinical computer soft-
ware packages (commonly called “clinical
packages”) by GPs, who, following the
Medicare definition of a GP,8 derived at
least 50% of their Medicare income from
unreferred patient visits. We sought to
answer two questions: Are GPs using the
full range of functions available in their
clinical packages?; and if not, What are
possible explanations for the infrequent
use of some functions, especially ones that
may contribute to improved patient safety
and quality of care?

METHODS

The Information Branch of the Australian
Government Department of Health and
Ageing provided a stratified random sam-
ple of GPs from the Medicare GP database
on 5 October 2005. To be eligible for
selection, GPs must have submitted at least
375 Medicare claims in the quarter ending
30 June 2005.9 From an eligible population

of 18 172 GPs, a stratified sample of 3000
was selected, consisting of 70% urban/
regional GPs and 30% rural/remote GPs
(we oversampled rural/remote areas to
allow statistical comparisons between
rural/remote and urban/regional GPs, but
did not make such comparisons in this
study). For this study, urban/regional was
defined as Rural, Remote and Metropolitan
Area categories 1–3, and rural/remote as
categories 4–7.10

Questionnaire

We developed the survey questionnaire
after reviewing the literature and interview-
ing experts in such fields as general prac-
tice, information technology,11,12 patient
safety,13,14 quality of care,15 ease of use and
usefulness of computers,16 and barriers to,
and facilitators of, greater use.17

We assessed electronic health record
functions with 10 items that had four
response options for how a clinical func-
tion was performed: (i) mostly by compu-
ter; (ii) mostly by paper; (iii) combination
of computer and paper; and (iv) did not do
this task. We had six medication-related
items: (i) electronic prescribing; (ii) check-
ing drug–drug interactions; (iii) checking

drug–disease interactions; (iv) checking
drug allergies; (v) updating patient medica-
tion lists; and (vi) recording reason for
prescribing. These items had four response
options: (i) most of the time; (ii) some of
the time; (iii) no (did not use the clinical
package for this function); and (iv) not
available on my clinical package. For this
study, electronic prescribing refers to enter-
ing the prescription into a computer and
printing it for the patient. Three items
asked about computerised lists of patients:
(i) with a specific condition; (ii) taking the
same medication; and (iii) needing one or
more vaccines. These had yes or no
response options. Finally, three decision-
support questions asked whether doctors
used electronic information during the
consultation to: (i) review guidelines; (ii)
review information on medications; and
(iii) assess risk factors. These had response
options of most, some, or none of my
consultations.

We tested a draft questionnaire with six
GPs who discussed their responses and
identified confusing or redundant items. A
near-final version was pilot tested with a
further 10 GPs. The final questionnaire
included 86 items and took about 15 min-
utes to complete.
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Data collection
We sent the GPs a covering letter, the
questionnaire and a reply-paid envelope.
This was followed 3 weeks later with a
repeat mailing to non-respondents. We
publicised the study before each mailing in
three GP bulletins: the Australian Divisions
of General Practice newsletter, the Austral-
ian Medical Association newsletter, and the
Royal Australian College of General Practi-
tioners (RACGP) newsletter. No financial
or educational incentives were provided to
participants. We collected data between 10
October and 31 December 2005.

Statistical analysis
Descriptive analyses consisted of frequency
distributions and 2 � 2 tables. Differences
between men and women were assessed
with χ2 tests and t tests. Analyses were
done with Stata software, version 9.1
(StataCorp, College Station, Tex, USA).

Ethical and other approvals
The study was approved by the RACGP
National Research and Evaluation Ethics
Committee, the University of Sydney
Human Research Ethics Committee, the
Statistical Clearing House of the Australian
Bureau of Statistics, and the Medical and
Pharmaceutical Services Division of the
Australian Government Department of
Health and Ageing.

RESULTS

Of the 3000 GPs in the sample, 1186
returned completed questionnaires, giving
a response rate of 39.5%. Our sample had
a similar sex distribution to that in the
Medicare database of 18 172 GPs in active
practice, but there were modest differences
in age, location of medical training, and
state in which practices were located (Box 1).
The significant difference between our
respondents and the Medicare GP database
for practice location was the result of our
stratification, which ensured that 30% of
the sample would be from rural and
remote regions compared with 21% of GPs
in the Medicare database.

Most practices had the computer soft-
ware and hardware to perform administra-
tive and clinical functions, and most
(78.3%) had a high-speed internet connec-
tion (Box 2). Over half the practices
(55.6%) had received a Practice Incentives
Program (PIP) payment for information
technology, and nearly a third (31.5%) had
received the Broadband for Health incen-

tive payment. Nearly 90% of GPs reported
they use the computerised clinical pack-
age.

Virtually all GPs who used a clinical
package reported regularly using electronic
prescribing (98%), and high percentages
also updated medication lists, checked for
drug–drug interactions, and checked for
drug allergies (Box 3A). Smaller percent-

ages checked drug–disease interactions and
recorded their reason for prescribing.

The most commonly used electronic
health record functions were ordering labo-
ratory tests, updating patient allergy infor-
mation, and generating patient health
summaries, all used by 83% or more of the
GPs who used a clinical package (Box 3B).
Less commonly used functions were creat-

1 Characteristics of the general practitioner respondents compared with the 
Medicare database of 18 172 general practitioners

Characteristic Respondents Medicare database P

Total number 1186 18 172

Sex* 0.424

Female 408 (34.4%) 6 039 (33.3%)

Age (years)† 0.010

� 65 106 (8.9%) 1 524 (8.6%)

55–64 248 (20.9%) 3 893 (22.0%)

45–54 472 (39.8%) 6 217 (35.2%)

35–44 281 (23.7%) 4 536 (25.7%)

� 34 79 (6.7%) 1 488 (8.4%)

Country of medical training 0.049

Australia 852 (71.8%) 12 560 (69.1%)

Overseas 334 (28.2%) 5 612 (30.9%)

Practice location < 0.001

Urban/regional (RRMA 1–310) 829 (69.9%) 14 363 (79.0%)

Rural/remote (RRMA 4–710) 357 (30.1%) 3 809 (21.0%)

State where practice is located 0.018

Australian Capital Territory 17 (1.4%) 276 (1.5%)

New South Wales 410 (34.6%) 6 085 (33.5%)

Northern Territory 8 (0.7%) 128 (0.7%)

Queensland 220 (18.5%) 3 510 (19.3%)

South Australia 109 (9.2%) 1 518 (8.4%)

Tasmania 48 (4.0%) 472 (2.6%)

Victoria 255 (21.5%) 4 532 (24.9%)

Western Australia 119 (10.0%) 1 651 (9.1%)

* Medicare database contains 18 150 with known sex; data missing in 22 cases. † Medicare database contains 
17 658 with known age: data missing in 514 cases. RRMA = Rural, Remote and Metropolitan Areas. ◆

2 Computerisation of practices reported by 1186 general practitioners

Yes No Don’t know

Computer hardware and software in practice

Computerised billing 86.6% 13.0% 0.3%

Computerised appointment scheduling 78.1% 21.4% 0.5%

High-speed internet connection (eg, broadband) 78.3% 17.8% 3.9%

Dial-up internet connection 35.3% 57.0% 7.8%

Computerised clinical package 91.9% 7.7% 0.3%

Incentive payments received by practice

Information technology Practice Incentives Program payment 55.6% 13.9% 30.5%

Broadband for Health incentive payment 31.5% 28.8% 39.8%

Use of computer for clinical purposes 89.5% 10.5% 0
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ing and updating disease management
plans, recording progress notes, accessing
educational material for patients, and con-
ducting clinical audits.

Patient lists, or registries, which are espe-
cially important for managing chronic con-
ditions,18 were used relatively less often
(58% or fewer of GPs who used clinical
packages; Box 3C). Also, while GPs fre-
quently used the automatic alerts for medi-
cation safety (eg, drug–drug interactions),
they did not regularly use optional elec-
tronic decision-support functions during
the consultation, such as review of pre-
scribing information or assessment of risk
factors (Box 3D). Among GPs using a clini-
cal package, Medical Director was used by
73.1% (Box 3E).

Women used prescribing functions more
often than men, though the difference was

statistically significant only for drug–drug
interaction checking (92.3% v 85.1%; P =
0.001). Similarly, women tended to use
electronic health record functions, such as
ordering laboratory tests (88.9% v 82.6%;
P = 0.007) and running recall systems
(81.6% v 75.4%; P = 0.02), more often
than men. In contrast, men were the more
frequent users of computers for generating
lists of patients for all three items: patients
with a specific condition (61.7% v 52.4%;
P = 0.004), taking the same medication
(42.7% v 32.7%; P = 0.002), and needing
vaccination (45.0% v 38.6%; P = 0.05).
Men were also somewhat more likely to
access computerised information during
the consultation, though the difference was
statistically significant only for reviewing
prescribing information (79.0% v 73.5%;
P = 0.04).

DISCUSSION

Computerisation in Australian general prac-
tice has grown, with 90% of GPs now using
a computerised clinical package. While pre-
scribing is the most commonly used elec-
tronic function (98% of those who use a
clinical package), medication safety func-
tions, such as checking drug–drug interac-
tions, are also frequently used. GPs also
reported widespread use of electronic health
record functions, including ordering labora-
tory tests (85%), updating allergy informa-
tion (84%), and generating health
summaries (84%). These results reflect sig-
nificant progress since 2001, when, among
GPs in computerised practices, 71% used
electronic prescribing and 42% generated
health summaries electronically.7 Compar-
able data on the percentage of GPs using a

3 Computerised clinical functions used by the 1061 general practitioners who reported using a clinical package

A Prescribing functions Mostly Sometimes Never Function not available

Prescribe 98.0% 1.5% 0.5% 0

Update medication list 94.3% 4.7% 1.0% 0.1%

Check for drug–drug interactions 87.7% 9.8% 2.2% 0.3%

Check for drug allergies 87.2% 9.4% 3.1% 0.3%

Check for drug–disease interactions 70.1% 15.4% 12.0% 2.5%

Record reason for prescribing 64.5% 16.8% 16.4% 2.3%

B Electronic health record functions Mostly by computer
Mostly by 

paper
Computer 
and paper

Didn’t do 
this task

Order laboratory tests 84.9% 7.9% 5.4% 1.8%

Update patient allergy information 84.0% 4.1% 9.3% 2.6%

Generate health summaries 83.5% 6.4% 6.5% 3.5%

Write referral letters 81.1% 8.3% 9.0% 1.6%

Receive or store pathology test results 78.9% 6.1% 13.5% 1.4%

Run recall system for routine tests (eg, Pap test) 77.6% 4.6% 8.1% 9.7%

Create/update disease management plan (eg, diabetes) 67.6% 9.2% 11.3% 11.9%

Record progress notes 64.4% 19.6% 13.5% 2.6%

Access educational material for patients 62.9% 8.7% 21.4% 7.0%

Conduct clinical audits 56.2% 5.4% 9.1% 29.4%

Pap = Papanicolaou.

C Use of computerised patient lists Yes No Function not available (E) Brand of clinical package

Patients with a specific condition 58.3% 30.4% 11.3% Medical Director 73.1%

Patients taking the same medication 39.1% 40.8% 20.1% IBA Health 6.7%

Patients needing one or more vaccines 42.7% 27.4% 29.9% MedTech 6.4%

Genie 3.5%

D Access computerised information during consultations Most Some None Monet 2.7%

Review prescribing information where knowledge changes often 16.6% 60.4% 23.0% Best Practice 2.2%

Assess risk factors (eg, cardiovascular risk) 16.2% 52.1% 31.7% Other 5.4%

Review chronic disease guidelines (eg, diabetes) 10.2% 49.7% 40.1%
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clinical package was not available in the
2001 study, although 86% of general prac-
tices had a computer at that time.

There are some notable gaps in the use of
certain electronic clinical functions. Among
doctors using clinical packages, only 65%
regularly record electronically the reason for
prescribing a medication. Similar percent-
ages electronically record progress notes
(64%) or access patient educational material
(63%). Of GPs who use a clinical package,
43% use a computerised list of patients
needing vaccines, and under 40% use a
computerised list of patients taking the same
medication. Yet, these less-used functions
have been shown to improve the manage-
ment of chronic illness, as well as more
acute conditions.19 Finally, having up-to-
date, research-based information to help
with decision making has the potential to
eliminate errors and improve the quality of
care.20,21

The variation in use of electronic clinical
functions may be related to the functions’
attributes, as suggested by diffusion theory22

and the technology acceptance model
(TAM).16 Diffusion theory’s “relative advan-
tage” (ie, improvement over existing meth-
ods) may explain the near-universal use of
electronic prescribing, which eliminates leg-
ibility problems and attracts PIP payments.
In contrast, the lower frequency of accessing
electronic information during consultations
may reflect low “usefulness” (TAM term for
productivity),16 so that GPs may perceive
that taking even 1 or 2 minutes to seek
information on the computer will reduce
their productivity. The lower adoption of
electronic progress notes, on the other hand,
may reflect the lack of perceived “ease of
use”, another TAM construct. Unlike pre-
scribing, which can be done with a few
mouse clicks, most electronic progress notes
require typing relatively large amounts of
text, a skill that some GPs may lack.

Our study has several limitations. The
39.5% response rate may mean that the
respondents were not representative of the
population of Australian GPs. However, our
analyses suggest that our respondents did
not differ substantially on demographic and
practice characteristics from the overall pop-
ulation of Australian GPs. Another limita-
tion is that survey responses were self-
reported, and we do not have independent
verification of the computer uses reported
by GPs.

Further work is necessary to examine
whether GP reports of information technol-

ogy use match their actual use. Also, the
differences we found in use between men
and women could be explored through in-
person interviews and focus groups.

In conclusion, Australian general practice
has achieved near-universal computerisation
in less than 10 years. Electronic prescribing
alone is likely to have improved efficiency
and quality of care, and reduced medication
errors. Improving adoption of other elec-
tronic functions is likely to lead to addi-
tional health gains, especially in managing
chronic conditions.
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