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HIV pre-exposure prophylaxis
Knowledge and attitudes among
general practitioners
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Background and objective
Human immunodeficiency virus (HIV)
pre-exposure prophylaxis (PrEP) was
accepted on the Australian
Pharmaceutical Benefits Scheme
on 1 April 2018, allowing general
practitioners (GPs) to prescribe to
patients in general practice. This study
provides a timely assessment of GP
knowledge and attitudes towards
HIV PrEP.
Methods
An explanatory mixed method
approach was used. A contentvalidated questionnaire was distributed
to GPs in the Mackay region to assess
knowledge and attitudes towards PrEP,
followed by individual in-depth
interviews.
Results
Forty-five of 109 GPs (41.1%) responded.
One-third (15 of 45) had previously
heard of PrEP; 71.4% (30 of 42)
indicated a lack of comfort with its
prescription while 60% (27 of 45)
reported that provision of formalised
guidelines was likely to increase
prescription confidence. Ten GPs were
interviewed until data saturation was
achieved. Results supported the
quantitative findings.
Discussion
GPs expressed positive attitudes
towards HIV PrEP. Limited knowledge
could be overcome through formalised
guidelines and education.
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PRE-EXPOSURE PROPHYLAXIS (PrEP) is
an effective prevention against human
immunodeficiency virus (HIV),1 approved
by the US Food and Drug Administration
in 2012 and Australia’s Therapeutic
Goods Administration in 2016.
Prophylaxis with emcitritabine/tenofovir
disoproxil fumarate is recommended for
high-risk individuals as part of an overall
HIV preventive care strategy.2,3
In 2010, the iPrEX study showed a
44% overall reduction in transmission
rates, with a 92% reduction rate likely
with full adherence.4 A number of studies
were conducted in the USA and in South
America both prior to and after the
iPrEX trial, investigating practitioner
knowledge, confidence and concerns
about prescribing PrEP.5–10 Results
showed varying levels of confidence in
the prescription of PrEP and highlighted
a desire among clinicians for further
education and the provision of prescribing
guidelines.5,9 However, there is a lack
of equivalent research in the Australian
context. Recent research has shown
increased rates of rectal chlamydia and
gonorrhoea in PrEP users,11–14 which in
part may be attributed to ‘therapeutic
optimisation’, the theoretical increase
in high-risk behaviours by PrEP
users.15 This potential risk highlights
the need for clinicians to be confident
in comprehensively counselling those
seeking access to PrEP.
In Australia, PrEP was added to the
Pharmaceutical Benefits Scheme (PBS)
in April 2018, resulting in reduced
prescription costs.16 Previously, PrEP

was prescribed privately at a cost of up to
$10,000 per year, or accessed through
clinical trials.17,18 Given the increased
accessibility of PrEP, a study of Australian
general practitioners (GPs) is timely.
The aim of this study was to assess GPs’
knowledge of and attitudes towards
HIV PrEP.

Methods
This was an explanatory sequential
study.19 A survey was distributed to GPs
within the Mackay region, followed by
in-depth semi-structured interviews
to further explore GP knowledge and
attitudes. Our survey was conducted
prior to PBS approval and the release
of Australasian Society for HIV, Viral
Hepatitis and Sexual Health Medicine
(ASHM) PrEP guidelines, when the
majority of GPs had minimal exposure
to and knowledge of this area.17
Population and sample

Mackay is a rural centre in central
Queensland with a population of
approximately 125,000 people. A
database was established through contact
with the North Queensland Primary
Health Network. 20 A list of practising
GPs was compiled and validated with
telephone confirmation. GPs on leave
at the time of the survey, those who did
not work in mainstream general practice
(doctors based solely in skin cancer clinics)
and GPs outside a radius of 30 km from
Mackay were excluded. A database of 109
GPs was established.
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Procedure

A three-page questionnaire was developed
by the principal author in consultation
with co-authors. Current literature was
used to inform questionnaire development
and ensure content validity regarding
GP knowledge of PrEP,5,9 confidence5,10
and concerns about prescribing.5,7,10 A
five-point Likert scale was used to rate
levels of knowledge and attitudes towards
PrEP, which was consistent with scales
used in previous studies.7 It was piloted
by five GPs and revised accordingly for
clarity. It was posted to individual GPs in
two rounds – July and October 2017 – with
a paid return envelope.
An invitation was further sent to all
GPs on the database to participate in a
qualitative interview. In-depth interviews
were conducted using a semi-structured
interview guide, created by the principal
investigator. Questions were developed
through a literature search of similar
qualitative methodology with content
validity ensured by study co-authors.
Interviews were conducted by the
principal investigator at individual GP
practices and each lasted between 15
and 20 minutes. Each interview was
audio-recorded and transcribed verbatim
with non-verbal cues noted.
Analysis

SPSS for Windows (version 24) was used
to analyse quantitative data and generate
descriptive statistics and frequency
tabulations. Inferential statistics were
calculated using chi-square, Student t
test and ANOVA. Explanatory qualitative
analysis followed an iterative process.19
NVIVO version 11 for Windows was used
to analyse qualitative data and identify
underlying themes and issues arising
from the interviews.
Ethics

Queensland Health and James Cook
University reciprocal ethics approval
(HREC/17/QTHS/16) was granted.

Results
Demographics

The survey response rate was 41.1% (45
of 109). Participating GPs were younger
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(median age 44 [interquartile range (IQR)]
34, 55.5) and more predominantly female
(female:male 23:22) than expected for
Australian GPs (age 45–54 years, 42.7%
female).17 There was a median of 10-years’
experience (IQR 1, 27).
Knowledge

Of the 45 GPs who responded to the
questionnaire, one-third (n = 15, 33.3%)
had ‘never heard of HIV PrEP’, 51.1%
(n = 23) knew ‘a little’ about PrEP, three
(6.7%) had ‘read studies on PrEP’
and only one (2.2%) had ‘previously
prescribed PrEP’.
The majority of respondents (n = 39 of
42, 92.8%) had never consulted patients
regarding PrEP, with more than half of
participating GPs (n = 30 of 42, 71.4%)
responding ‘not at all’ when asked how
confident they felt about prescribing
HIV PrEP.
The correct method of PrEP use was
correctly identified by 24.4% (n = 11 of
45), while 37.8% (n = 17 of 43) correctly
identified the degree of effectiveness
in preventing HIV. Of the 43 GPs who
responded whether PrEP education should
be part of HIV prevention discussions,
74.4% (n = 32) either agreed (n = 18) or
strongly agreed (n = 14), while only 4.4%
(n = 2) disagreed or strongly disagreed
that a consultation regarding PrEP should
include discussion of other methods of
HIV prevention. There was an association
between younger age of GP and accurate
knowledge of the correct method of PrEP
prescription (medications and duration
of treatment), which tended towards
significance (P = 0.1).
Lack of knowledge was identified by the
qualitative interviews as the GPs’ primary
reason for hesitation to prescribe PrEP.
This topic was investigated by asking
GPs to describe PrEP in their own words.
Although most GPs were able to describe
the basic premise of PrEP, no GPs were
able to identify the medication class,
specific medications or dosages used.
A minority of interviewed GPs had
previously discussed PrEP with their
patients. One had discussed PrEP with
a patient on the QPrEP trial, and as such
was not providing the patient any new
information on PrEP, while another

GP had identified patients at risk and
introduced the topic during their consult.
Further discussion with this GP indicated
that the consult concluded with a referral
to a sexual health clinic.
Interviews highlighted an associated
lack of confidence, not only in prescribing
PrEP, but also engaging in discourse
about PrEP. GPs were willing to outline
the concept to patients, but were not
confident to give in-depth information,
as evidenced through: ‘I feel like I could
probably give them a basic outline … but
in terms of logistics and any other issues,
I’d probably be uninformed’ (GP5). GPs
were hesitant when discussing concepts
during interviews, but were willing to
admit that their knowledge was ‘pretty
minimal’ (GP8), which caused hesitancy
towards PrEP (Table 1).
High-risk populations

GPs were asked to indicate which
populations they would target with the
prescription of PrEP. In total, 51.1% of the
45 GPs surveyed (n = 23) were very likely
and 26.7% (n = 12) likely to prescribe
PrEP to serodiscordant (mixed HIV status)
couples (Table 2). Almost half (n = 22) of
the 45 GPs reported they were ‘very likely’
to prescribe PrEP to men who have sex
with men (MSM) without condom use.
Only 6.7% (n = 3) of GPs indicated that
they would be ‘very likely’ to prescribe
PrEP to heterosexual patients who had
multiple partners.
In terms of knowledge of appropriate
populations for PrEP prescription,
the majority of interview participants
identified MSM as potentially benefiting
the most from PrEP, with some minor
discussion of the role it may play with
serodiscordant couples. GPs identified
MSM as an at-risk group. However, during
the interviews, non-verbal cues from some
participants, such as withdrawal of eye
contact and hesitancy, indicated a sense
of discomfort in discussing this particular
group. There was some evidence of an
undercurrent of discomfort to initiate
conversation regarding PrEP, but rather
a preference to allow the patients to
start discussion, reinforced through the
following quote: ‘definitely them coming
to me’ (GP10).
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GPs indicated a strong desire for
appropriate education, reinforcing
the theme of lack of knowledge as an
impediment to prescribing PrEP. There
was consensus among those surveyed
(Table 3) and interviewed that provision
of education in the form of hard
copies, guidelines and easily accessible
information was beneficial to improve
prescription and overcome barriers,
‘because you’ve got to know where to find
it’ (GP4). It emerged that because GPs
were unlikely to prescribe PrEP regularly,
there was a concern that a single education
session would not be sufficient to retain
knowledge: ‘unless you’ve got a stepwise
in writing in front of me, I’m not going to
remember how to do it. So I need written
information’ (GP2).
Concerns

GPs were most concerned about
inexperience in prescribing
antiretrovirals (35.6%, n = 16 of 45, CI
95% very concerned) and the lack of
guidelines for prescription, with 33.3%

of GPs (n = 15 of 45) indicating they were
‘very concerned’, and 31.1% (n = 14 out
of 45) ‘concerned’ (Table 4). GPs who
correctly answered the PrEP knowledge
component of the questionnaire were
less likely to be concerned about the
prescription of PrEP. Only 28.5% (n = 2
of 7) of GPs who correctly answered both
knowledge questions were concerned
with the prescription of PrEP, while those
who answered both incorrectly were more
likely to be very concerned (n = 22 out of
32, P = 0.058). There was an association
between lack of knowledge and concern
about increasing risky behaviour, which
tended towards significance (P = 0.058).
During the qualitative interviews, GPs
were asked if they had any additional
concerns regarding PrEP being made
available in the community, for example
increasing risky sexual behaviour. The
majority of GPs did not identify this
as an issue of concern for them. This
was illustrated through responses such
as, ‘It’s not going to increase their
promiscuity, you’d just rather have them

safe than not’ (GP4) and, ‘I don’t think
it will make them any more or less silly
with risk-taking behaviour’ (GP9). In
addition, GPs stated that discussion of
PrEP should be incorporated with safe
sex counselling, as PrEP should not be
their only form of protection. As such, the
importance of adherence and counselling
regarding PrEP was highlighted,
emphasising the importance of additional
protection: ‘I wouldn’t be as concerned
about compliance as somebody who was
using it as their whole and sole cause of
protection’ (GP9).
There was, overall, a sense of positivity
and optimistic anticipation at potential
population control of HIV. The majority
of GPs were excited about the prospect of
population control of HIV, as evidenced
through: ‘I think it’s very exciting … that
you have a way to prevent the spread
of HIV’ (GP1). GPs were positive when
discussing this theme during interviews,
reinforcing the importance of creating
safe environments and decreasing risk,
as well as re-iterating the old adage: ‘It’s

Table 1. Summary of qualitative themes and indicative quotes
Theme

Subtheme

Selected narrative

Positivity

Optimism regarding population
control of HIV

‘I think it’s awesome’ (GP8)
‘I see it as a positive thing. I think it makes people feel safer’ (GP1)
‘It makes sense from a population health point of view’ (GP5)

Barriers

Acceptance/acceptability

‘[PrEP should be seen] certainly as part of an STI screen’ (GP9)

Lack of knowledge

‘I’m not quite sure how to do (prescribe) it’ (GP2)
‘… just my knowledge and experience’ (GP6)

Subthemes of barriers

Lack of knowledge

Lack of confidence

‘… knowledge of how to prescribe it (is a concern)’ (GP3)

Need for education

‘… education is what’s needed for the GP to be able to prescribe it’
(GP7)
‘… be shown a step by step plan’ (GP2)

Undesirable consequences

Increased risky behavior

‘I don’t think it has any difference if they have PrEP on sexual
practices or not’ (GP7)
‘I don’t think it will make them any more or less silly with risk-taking
behavior’ (GP9)

Not preferred population

‘I don’t want my practice full of those people’(GP2)
‘… it’s not really something I want to encourage … men to have sex
with men’ (GP2)

GP, general practitioner; HIV, human immunodeficiency virus; PrEP, pre-exposure prophylaxis; STI, sexually transmissible infection
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much better to prevent that infection
… than to go through all the treatment’
(GP10). Optimism was evident regarding
the mental health, as well as the public
health, benefits of PrEP: ‘I see it [PrEP]
as a positive thing. I think it makes people
feel safer’ (GP1).
While a positive attitude to PrEP was
reflected by the majority of GPs, a minor
concern was expressed regarding consulting
with ‘that type of people’ as ‘it’s not really
something I really particularly want to
encourage … I’m not going be advertising
it. I certainly don’t want my practice full of
people that want it’ (GP2), suggesting more
of a judgement or disapproval of the specific
population involved, rather than PrEP
itself. An additional judgement emerged in
the form of, ‘I’m not someone that, wants
to promote promiscuity’ (GP7) evidencing a
fear that provision of PrEP would encourage
such behaviour. However, the dominant
theme was supportive towards PrEP, with
additional positive points being ‘prevention
is always better than a cure’ (GP3) and, ‘this
is about patients, not about me’ (GP4)

and, ‘it makes sense from a population
health point of view’ (GP5).

Discussion
The aim of this study was to explore
GP knowledge of and attitudes to PrEP.
While GPs predominantly supported
prescription of PrEP to appropriate
populations, they expressed some
concern regarding lack of knowledge and
confidence to do so. As PrEP was listed on
the PBS in April 2018 it is imperative that
GPs be adequately informed and prepared
to prescribe PrEP. It was also surprising
that participating GPs did not indicate
concern regarding the potential for an
increase in risky sexual behaviour and
increasing rates of sexually transmissible
infections (STIs), as recent studies have
shown evidence of an increase in high-risk
sexual activity as well as increased
prevalence of rectal chlamydia and
gonorrhoea.11–14
Our study was conducted prior to
the publication of the updated 2018

ASHM clinical guidelines for PrEP.21
Both our quantitative and qualitative
analyses identified that the provision
of national guidelines and education
would be considered beneficial by
GPs. GPs indicated that they would
prefer hard copies of guidelines. Other
studies have indicated that formalised
guidelines on PrEP prescription from a
recognised institution would influence GP
prescribing.6,9,10,22,23 The ASHM has since
released a range of education options for
PrEP providers including full guidelines,
webinars, online learning modules and
a two-page decision-making tool.21 It is
important that education continues to be
offered in a variety of modalities to reach
all providers.24
As well as education about PrEP, it
will be important to educate GPs on
sexual history-taking and increasing STI
screening, as current medical training
in obtaining sexual histories and caring
for lesbian, gay, bisexual, transgender,
intersex, queer or questioning (LGBTIQ)
people is suboptimal.13,25–27

Table 2. Likelihood to prescribe pre-exposure prophylaxis, n (%)
Type of patient

Highly unlikely

Unlikely

Neutral

Likely

Very likely

Serodiscordant couples (n = 45)

0 (0)

1 (2.2)

9 (20)

12 (26.7)

23 (51.1)

MSM without condom (n = 45)

0 (0)

3 (6.7)

5 (11.1)

13 (28.9)

22 (48.9)

MSM with condom (n = 45)

1 (2.2)

4 (8.9)

17 (37.8)

10 (22.2)

11 (24.4)

Injecting drug user (n = 45)

0 (0)

9 (20)

17 (37.8)

10 (22.2)

9 (20)

3 (6.7)

13 (31.1)

18 (40)

7 (15.6)

3 (6.7)

>10 partners per year (n = 45)
MSM, men who have sex with men

Table 3. Ways to increase confidence, n (%)
Not at all
important

Low
importance

Neutral

Moderately
important

Very
important

0 (0)

1 (2.2)

2 (4.4)

15 (33.3)

27 (60)

Evidence of efficacy (n = 45)

3 (6.7)

1 (2.2)

6 (13.3)

14 (31.1)

19 (42.2)

Cost information (n = 45)

1 (2.2)

1 (2.2)

9 (20)

17 (37.8)

17 (37.8)

0 (0)

3 (6.7)

8 (17.8)

17 (37.8)

17 (37.8)

Foreign guidelines (n = 45)

1 (2.2)

3 (6.7)

12 (26.7)

20 (44.4)

9 (20)

Evidence of patient acceptability (n = 45)

2 (4.4)

1 (2.2)

16 (35.6)

17 (37.8)

9 (20)

Method
National guidelines (n = 45)

Cost analysis (n = 45)
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Table 4. Clinician concerns regarding pre-exposure prophylaxis, n (%)
Not at all
concerned

Slightly
concerned

Neutral

Moderately
concerned

Very
concerned

Inexperience prescribing antiretroviral (n = 45)

4 (8.9)

4 (8.9)

6 (13.3)

13 (28.9)

16 (35.6)

Lack of guidelines (n = 45)

2 (4.4)

8 (17.8)

6 (13.3)

14 (31.1)

15 (33.3)

Prescription of PrEP (n = 45)

9 (20)

3 (6.7)

12 (26.7)

11 (24.4)

10 (22.2)

Daily dosing (n = 45)

3 (6.7)

10 (22.2)

20 (44.4)

5 (11.1)

5 (11.1)

12 (26.7)

7 (15.6)

18 (40)

4 (8.9)

4 (8.9)

Resistance (n = 45)

6 (13.3)

14 (31.1)

16 (35.6)

6 (13.3)

3 (6.7)

Lack of PrEP trials (n = 44)*

7 (15.6)

4 (8.9)

24 (53.3)

7 (15.6)

2 (2.5)

Cost (n = 45)

9 (15.6)

4 (8.9)

21 (46.7)

3 (6.7)

5 (11.1)

Patient accessibility (n = 45)

7 (15.6)

9 (20)

15 (33.3)

9 (20)

2 (4.4)

Type of concern

Increase risky behavior (n = 45)

*One general practitioner did not respond to this question
PrEP; pre-exposure prophylaxis

It should be acknowledged that the
analysis and generalisability of our
findings is limited as we only sampled
a small number of GPs in one regional
centre in North Queensland. However
our return rate of 41.1% (45 of 109) was
higher than average for this type of study,
and we sampled close to half of the GPs in
the region.
Recommendations

In order for PrEP to be effective, it needs to
be prescribed in general practice. PrEP is not
just a medication – it should be a program of
prevention including an education program
encouraging condom use to decrease risk of
transmission of other STIs.
With Mackay GPs showing positivity
towards HIV PrEP, the future of PrEP is
optimistic. As PrEP has recently been
accepted on the Australian PBS, this is
an opportune time to provide education
sessions to further improve GPs’
knowledge and subsequently increase
appropriate prescription. As of April 2018,
the ASHM has released clinical guidelines
for the use of PrEP;18 we recommend the
creation of hard copies and easy access
links for GPs to improve use.

Conclusion
HIV PrEP was listed on the PBS in April
2018, resulting in a reduction in cost
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and increased accessibility. GPs lack
knowledge regarding PrEP. There is an
attitude of positivity towards PrEP despite
the GPs’ lack of confidence and comfort
in prescribing. Consequently, there is a
place for education and distribution of
guidelines to GPs to promote the future
implementation of PrEP in general practice.
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