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Recruiting general practice patients for large clinical
trials: lessons from the Aspirin in Reducing Events in
the Elderly (ASPREE) study
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The known: Enrolling general practitioners as co-investigators has
been a successful approach to recruiting community-dwelling
patients for longitudinal research.
The new: ASPREE reduced barriers to recruitment by easing the
burden on GPs, remunerating practices for their involvement, and
recognising GPs as associate investigators. Participants were
recruited most efficiently in regional locations and areas with
higher proportions of people in the target demographic group. By
analysing GP and population data, ASPREE was able to adapt its
strategy, successfully reaching its recruitment goals.
The implications: General practice is a rich environment for clinical
research, and could be better exploited by establishing a national
general practice-based research network.

L

arge clinical trials without effective recruitment strategies fail to meet their recruitment goals, which can lead
to increased costs or termination of the study. In contrast
to the rich literature describing trial design and analysis, few
detailed accounts of recruitment strategy have been published,
resulting in a weak evidence base for effective approaches, especially for primary care studies.1

Australian general practice should be a productive environment
for research. More than 80% of Australians visit a general practitioner at least once each year,2 and patients are more likely to
agree to participate in research if invited by their usual doctor.3
The second Australian National Blood Pressure (ANBP2) study,
until recently the largest trial in Australian general practice, facilitated the recruitment of 6081 community-dwelling participants in the 1990s by enrolling GPs as co-investigators.4,5
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However, more recent reports have highlighted barriers to recruiting participants through general practices,6–9 including time
constraints for GPs and workforce shortages,1,10 lack of remuneration,10 not recognising GPs as investigators,10 and lack of interest in the research question.11 Further, there is little infrastructure
support for GPs participating in data collection and research.12,13
It was against this backdrop that the landmark Aspirin in
Reducing Events in the Elderly (ASPREE) study was conducted
in Australia and the United States.14 In Australia, participants
were recruited through general practices with the ANBP2 strategy of enrolling GPs as co-investigators. The initial Australian
target of 12 500 participants was increased to 16 500 during the
final stages of recruitment to offset lower than expected recruitment in the US. Overall, ASPREE enrolled 2717 Australian GPs,
2053 of whom facilitated the recruitment of 16 035 participants.
An additional 668 participants, recruited directly from the community, increased the Australian total to 16 703 participants,
exceeding the Australian recruitment target and providing a
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Abstract
Objective: To assess the factors that contributed to the successful
completion of recruitment for the largest clinical trial ever
conducted in Australia, the Aspirin in Reducing Events in the Elderly
(ASPREE) study.
Design: Enrolment of GPs; identification of potential participants in
general practice databases; screening of participants.
Setting, participants: Selected general practices across southeast
Australia (Tasmania, Victoria, Australian Capital Territory, New
South Wales, South Australia).
Major outcomes: Numbers of patients per GP screened and
randomised to participation; geographic and demographic factors
that influenced screening and randomising of patients.
Results: 2717 of 5833 GPs approached (47%) enrolled to recruit
patients for the study; 2053 (76%) recruited at least one
randomised participant. The highest randomised participant rate
per GP was for Tasmania (median, 5; IQR, 1–11), driven by the high
rate of participant inclusion at phone screening. GPs in inner
regional (adjusted odds ratio [aOR], 1.45; 95% CI, 1.14–1.84) and
outer regional areas (aOR, 1.86; 95% CI, 1.19–2.88) were more likely
than GPs in major cities to recruit at least one randomised
participant. GPs in areas with a high proportion of people aged 70
years or more were more likely to randomise at least one participant
(per percentage point increase: aOR, 1.10; 95% CI, 1.05–1.15). The
number of randomised patients declined with time from GP
enrolment to first randomisation.
Conclusion: General practice can be a rich environment for
research when barriers to recruitment are overcome. Including
regional GPs and focusing efforts in areas with the highest
proportions of potentially eligible participants improves
recruitment. The success of ASPREE attests to the clinical
importance of its research question for Australian GPs.

representative sample.14 In this article we outline and assess the
factors that contributed to the successful recruitment of participants for ASPREE.

Method
The methods and results of the ASPREE clinical trial are described in detail elsewhere.14,15 Briefly, ASPREE was a randomised placebo-controlled trial in Australia and the US of low
dose (100 mg) aspirin in 19 114 healthy people aged 70 years or
more (65 or more for US minority populations) who did not have
a history of cardiovascular disease.14 The study commenced
in March 2010 and concluded in June 2017, with follow-up of
participants for a median 4.7 years. The primary outcome was
disability-free survival; ASPREE found no benefit of low dose
aspirin treatment for older people.15
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1 The three stages of recruitment of general practitioners and participants
for the ASPREE study

staff recorded in this system their interactions with
each GP, and detailed reports facilitated continuous monitoring of recruitment activity. GP characteristics such as sex, number of years of practice,
qualifications, Royal Australian College of General
Practitioners (RACGP) membership and the number of other GPs at the practice have been found to
be of limited value for predicting recruitment outcomes,16,17 and were therefore not collected.
Divisions of General Practice were initially requested to provide introductions to local GPs, but
this approach was unsuccessful because of the logistic challenge of coordinating communication
with multiple divisions in different states and territories. Consequently, a list of GPs and practices
was collated manually by ASPREE staff from online
practitioner registers and the Yellow Pages business
telephone directory, and by personal identification
of clinics in the community. A minimum dataset —
including the name of the GP, their practice name,
address, and phone number, and ASPREE catchment
area — was entered into AWARD-GP to facilitate
communication.
Expansion of ASPREE catchment areas according
to population demographic features

ASPREE = Aspirin in Reducing Events in the Elderly. ◆

Recruitment methods

An information technology system (AWARD-GP), custom built
to track recruitment activity, was added to the ASPREE Web
Accessible Relational Database (AWARD) suite in 2011. Study

Analysis and statistical methods
Three key outcomes were assessed: the number of participants
who were screened by phone; the number who were included
after phone screening; and the number who were randomised to
participation in the trial. Phone screening (step 3a in Box 1) was
specifically investigated because most participants who dropped
out did so at this step (Supporting Information, figure 1).
Socio-economic status percentiles were assigned to each practice
postcode according to the ABS Index of Relative Socio-economic
Advantage and Disadvantage (IRSAD)19 and grouped in high
(75–100%), moderate (40–74%), and low socio-economic status
bands (< 40%). Remoteness was defined according to Australian
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In Australia, general practice-based recruitment was divided
into three steps: identifying and enrolling GPs; identifying
potentially eligible participants in general practice databases;
and screening participants (Box 1; Supporting Information,
table 1). To reduce time commitments and the burden for GPs,
study staff were trained to undertake administrative tasks on
their behalf, including searching databases, compiling lists, and
sending invitation letters (Box 1, step 2). Additionally, practices
were reimbursed for the use of their facilities with one-time
payments of $100 per randomised participant, and enrolled
GPs who recruited randomised participants were recognised as
co-investigators.

When the study commenced in 2010, three
investigator-
led hubs were established in the
Australian Capital Territory, Tasmania, and Victoria,
each with a geographic catchment area. By January
2011, an average of six participants per GP were being
randomised rather than the 17 expected on the basis
of the ASPREE pilot study.18 At this rate, the final
number of randomised participants was projected
to be 8000 instead of the targeted 12 500. Data from
the Primary Health Care Research and Information
Service (PHCRIS) at Flinders University in Adelaide
and the Australian Bureau of Statistics (ABS) indicated that the mean proportion of the population
in the original catchment areas who were aged 70
years or more was 9%. As enrolling GPs in areas with
higher proportions of older people was expected
to increase the number of randomised participants
recruited per GP, the catchments were expanded to
include areas in which more than 10% of the population were aged 70 years or more. This resulted in
an additional hub in Adelaide, expansion of the ACT
hub into southern New South Wales, and the addition of six new
regional sites in Victoria, New South Wales and South Australia
(Box 2).
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included in the model. The relationship between the
timeliness of recruitment activity and total number
of randomisations was assessed in unequal variance
t tests.

2 Timeline of site expansion and cumulative numbers of randomised
participants

The recruitment cost per randomised participant was
calculated and expressed in Australian dollars.
All data were analysed in Stata 13 (StataCorp).
Ethics approval
Primary ethics approval was granted by the Monash
University Human Research Ethics Committee
(HREC) (reference, CF07/3730–2006/745MC). Ethics
approval was also granted by the RACGP National
Research and Evaluation Ethics Committee (reference, NREEC 02/022b), the University of Tasmania
HREC (reference, H0008933), the ACT Health HREC
(reference, ETH.11.07.997), the Goulburn Valley Health
HREC (reference, GVH 21/07), and the University of
Adelaide HREC (reference, H-250-2011).

Results
Statistical Geography Standard categories.20 The number of GPs
and the proportion of the population aged 70 years or more in
each catchment area were estimated on the basis of publicly
available ABS and PHCRIS data.

A median 13 patients per GP (interquartile range
[IQR], 2–34) responded to written invitations to participate in
ASPREE and were screened by phone, of whom a median of six
patients per GP (IQR, 3–13) were identified as potential participants (Box 1, step 3); a median of three patients per GP (IQR,
0–8) were randomised to participation. The median numbers of
patients included at phone screening (9; IQR, 5–16) and of randomised participants (5; IQR, 1–11) were highest in Tasmania;
the lowest median numbers at phone screening (5; IQR 2–12) and
at randomisation (2, IQR, 0–6) were in NSW. The total number of
participants randomised was largest in Victoria (10 850). Of 2717
GPs enrolled in the study, 664 (24%) did not recruit a randomised
participant (Box 3). Overall recruitment progression is depicted
in the Supporting Information, figure 1.

As recruitment data were skewed and zero-i nflated, differences
in recruitment outcomes between states were reported as descriptive statistics and analysed in Kruskal–Wallis rank equality of populations tests. Associations between demographic
factors and recruitment outcomes were analysed by logistic regression, adjusted for state-related variation. Enrolled GPs were
grouped according to whether they had recruited at least one
randomised participant. To identify the demographic features
most useful for optimising recruitment for future projects, only
variables for GPs with publicly available data — state, socio-
economic status percentile and remoteness of postcode, and Compared with GPs in Victoria, GPs in NSW were significantly
proportion of residents in area aged 70 years or more — were less likely (odds ratio [OR], 0.60; 95% confidence interval [CI],

3 Enrolment of general practitioners and recruitment of participants, by state
NSW

SA

Tasmania

Victoria

Total

463

704

2140

594

6394

10 295

GPs contacted

97 (21%)

277 (39%)

259 (12%)

395 (66%)

4805 (75%)

5833 (57%)

GPs enrolled

91 (20%)

251 (36%)

245 (11%)

238 (40%)

1892 (30%)

2717 (27%)

Phone screens per GP,
median (IQR)†

13 (2–40)

9 (1–29)

15 (4–33)

13 (3–29)

14 (3–36)

13 (2–34)

0.035
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P*

ACT

Patients included after
phone screen per GP,
median (IQR)†

8 (4–17)

5 (2–12)

7 (3–12)

9 (5–16)

6 (3–12)

6 (3–13)

< 0.001

Randomised participants
per GP, median (IQR)†

3 (1–10)

2 (0–6)

3 (1–7)

5 (1–11)

2 (0–7)

3 (0–8)

< 0.001

Randomised participants
(proportion of population)‡

679 (3%)

1064 (1%)

1365 (1%)

2077 (5%)

10 850 (2%)

16 035 (2%)

Enrolled GPs with at least
one randomised participant

71 (78%)

168 (67%)

200 (82%)

206 (87%)

1408 (74%)

2053 (76%)

170

IQR = interquartile range; PHCRIS = Primary Health Care Research and Information Service. * Differences between states: Kruskal–Wallis test. † Median number per enrolled GP per practice;
205 GPs were enrolled at more than one practice. ‡ 668 participants were randomised without a linked enrolled GP (4% of all randomisations). ◆

Number of GPs (PHCRIS
data)

Research
4 Results of general practitioner enrolment and participant recruitment, by population demographic characteristics
At least one randomised
patient recruited by GP

Patients per GP, median (IQR)*
GPs enrolled

Screened by phone

Included after
phone screen

Randomised
participants

Adjusted odds ratio
(95% CI)†

P

Remoteness classification
(ASGS)‡
Major cities of Australia

1637

14 (6–30)

5 (2–11)

3 (1–7)

1

Inner regional Australia

864

14 (5–30)

8 (4–15)

4 (1–10)

1.45 (1.14–1.84)

0.002

Outer regional Australia

205

15 (5–32)

8 (4–18)

5 (1–13)

1.86 (1.19–2.88)

0.006

0

NA

NA

NA

NA

Remote

Age (per percentage point of local population aged 70 years or more)

1.10 (1.05–1.15)

< 0.001

Proportion of population ages 70 years or more
< 8%

627

12 (5–25)

5 (2–10)

2 (0–5)

8–9%

735

12 (4–25)

6 (3–12)

2 (0–7)

10%

657

18 (7–35)

8 (3–14)

4 (1–9)

≥ 11%

917

16 (6–34)

7 (3–14)

3 (1–8)

Socio-economic status of practice postcode (IRSAD), by percentile group§
Low (< 40%)

807

15 (3–36)

7 (3–13)

3 (1–9)

1

Moderate (40–74%)

845

14 (4–36)

6 (3–12)

3 (1–8)

1.30 (1.03–1.65)

0.025

High (75–100%)

889

18 (5–39)

7 (3–13)

4 (1–9)

1.83 (1.36–2.43)

< 0.001

ASGS = Australian Statistical Geography Standard; IQR = interquartile range; IRSAD = Index of Relative Socio-e conomic Advantage and Disadvantage. * Median number per enrolled GP per
practice; 205 GPs were enrolled at more than one practice. † Adjusted for state. ‡ Data missing for 179 GPs. § Data missing for 175 GPs. ◆

0.44–0.84) and GPs in Tasmania significantly more likely (OR,
1.91; 95% CI, 1.24–2.95) to recruit at least one randomised patient; the odds for GPs in the ACT (OR, 1.14; 95% CI, 0.67–1.95)
and South Australia (OR, 1.23; 95% CI, 0.87–1.73) were not significantly different from those for Victoria.
In the logistic regression model, GPs in inner regional (adjusted OR [aOR], 1.45; 95% CI, 1.14–1.84) and outer regional
areas (aOR, 1.86; 95% CI, 1.19–2.88) were more likely than GPs
in major cities to recruit at least one randomised participant.
Each increase of one percentage point in the proportion of the
population aged 70 years or more was associated with a 10%
increase (95% CI, 5–15%) in the likelihood of a GP having recruited a randomised participant. Compared with GPs in low
socio-economic status areas, GPs in moderate (aOR, 1.30; 95%
CI, 1.03–1.65) and high socio-economic status areas (aOR, 1.83;
95% CI, 1.36–2.43) were more likely to have recruited a randomised participant (Box 4).

Costs of recruitment
The estimated total cost of recruitment was $830 per randomised
participant, including $480 for the baseline screening visits, $100
for GP practice reimbursement, $80 for travel and other costs,
and $170 for GP enrolment and participant phone screening. The
development of AWARD-GP cost $120 980.

We found that Australian general practice is a productive environment for recruiting participants for large scale clinical trials
when key barriers are mitigated by reducing GP time requirements, reimbursing practices for the costs of participating, and
recognising GPs as associate investigators.
Previous studies have found that interest in the research question is the key motivation for GPs participating in research.10,21,22
Some GPs report unease with participant randomisation6 and
researchers must therefore justify equipoise, “a state of genuine
uncertainty … regarding the comparative therapeutic merits of
each arm in a trial”.23 The proportion of approached GPs who
agreed to participate in the study (47%) was higher than for
ANBP2 (17%)5 and other studies,9 indicating that there was significant interest in the research question examined by ASPREE,
an interpretation confirmed by a large amount of anecdotal
feedback from GPs.
We found that the odds of GPs in high socio-economic status
postcodes recruiting a randomised participant were 83% higher
than for those in low socio-economic status areas, in contrast
to reports of greater recruitment for other trials in low socio-
economic status areas.16
Recruitment for ASPREE was assisted by a demographic ana
lysis of Divisions of General Practice that identified areas with
higher proportions of older people. Had ASPREE recruited only
from these areas, the randomisation target could have been
achieved with as few as 2290 enrolled GPs, a 15% reduction in
the number of enrolments. However, the population proportion of people aged 70 years or more reached 10% in only 36%
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The mean number of randomised patients per GP decreased
substantially with time to first randomisation. Compared with
the reference group (0–3 months to first randomisation), the
mean number of randomised patients per GP at 3–6 months was
1.8 (95% CI, 2.8–0.9), at 6–9 months 2.2 (95% CI, 3.3–1.0), and after
9 months 4.5 (95% CI, 5.8–3.4) fewer (each P < 0.001) (Box 5).

Discussion
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of Australian divisions active in 2011, and including
them all in recruitment efforts would have required
expansion into Western Australia, Queensland and
regional NSW. Even were this financially feasible,
the numbers of GPs in these areas were insufficient
to reach ASPREE recruitment goals.
We found that including GPs from regional areas
is particularly valuable because they were more
likely to recruit eligible participants than their
metropolitan counterparts. Another study noted
higher levels of research interest among GPs in
outer suburban or rural practices than in metropolitan practices;17 in ASPREE, GPs from regional
areas were 45% more likely to recruit a randomised
participant than GPs in major cities. However, regional populations alone may not be sufficient for
reaching recruitment targets, and strategies based
on a combination of regional and city engagement
are therefore recommended for large trials.

5 Change in mean number of randomised patients per enrolled general
practitioner, by time to first randomisation*

* The reference group comprises enrolled GPs who recruited at least one participant within 3 months of
their enrolment (mean number of randomised participants for this group: 9.5; standard deviation, 9.7
[skewed distribution]).

Differences between states indicate that further
factors influence recruitment. The odds of a GP
in Tasmania recruiting a randomised participant
were significantly higher than in Victoria after adjusting for
remoteness and demographic characteristics. Interest in research may be greater in Tasmania; alternatively, the difference might be explained by fewer studies being conducted
in Tasmania, a higher population-to-GP ratio, or a stronger
relationship between patients and GPs. The low participant
randomisation rate in NSW was related to Wollongong being
the final hub to begin recruitment; post-enrolment activity
required 3–6 months, and GPs in Wollongong may not have
had sufficient time to complete this activity before recruitment
ended. Although our analysis cannot fully explain differences
between states, investigators should be aware of the possibility and adjust their recruitment models accordingly.
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Recruitment activities should be completed as rapidly as possible after a GP has committed themselves to participating (Box 5);
that is, while their motivation is strongest, as the mean number
of randomisations per GP was significantly lower when post-
enrolment activity took longer than 9 months. Future primary
care studies may consider ending active follow-up of enrolled
GPs who have not recruited a randomised participant within 9
months of their own enrolment.
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Continuous monitoring of recruitment with appropriate technology was crucial to the success of ASPREE. Without the assistance
of AWARD-
GP, ASPREE could not have identified and modelled the impact of lower than expected recruitment outcomes.
Additionally, the availability of PHCRIS population and GP demographic data allowed ASPREE to identify potential hotspots for
recruitment and to undertake targeted expansion. AWARD-GP
was expensive, but necessary, as there was no existing central resource or network for engaging with research-willing GPs.
Opportunities for improvement
ASPREE ultimately exceeded its recruitment target in Australia,
but the process took more than 4 years and required substantial resources. Establishing the initial recruitment sites required
months of lead-in time for staff recruitment, study centre fit-out,
ethics approval, identification of GPs, and the development of

AWARD-GP, and recruitment during 2010 was consequently slow
(Box 2). Similar lead-in times preceded the establishment of subsequent hubs, and logistic factors prohibited the simultaneous establishment of new sites. Practice-based research networks (PBRNs)
reduce recruitment times overseas by enabling concurrent recruitment at multiple sites.24,25 The utility of Australian PBRNs has long
been recognised,12,26 but their funding is limited and their future
uncertain.13 Investing in national PBRNs that provide ASPREE-
equivalent infrastructure and access to relevant population demographic data would assist other studies implement the strategies
employed by ASPREE, while avoiding costly delays.

Conclusion
Australian general practice is a productive environment for large
scale clinical trials when barriers to participation in research are
mitigated. To maximise recruitment, investigators should include
regional areas, focus on areas with larger proportions of the target population groups, and ensure that their research question
is of clinical importance for GPs. The success of ASPREE attests
to both the interest of Australian GPs in research and the value
of engaging GP co-
investigators in large scale clinical trials.
Investing in primary care research infrastructure would assist
smaller studies implement these strategies.
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