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ABSTRACT

Background. Strengthening sexually transmissible infection (STI) management in general practice
is prioritised in Australian STI strategy. Digital interventions incorporating clinical decision support
offer a mechanism to assist general practitioners (GPs) in STI care. This study explored clinicians’
views towards a proposed digital intervention for supporting STI care in Australian general practice
as a first step in the tool’s design. Methods. Semi-structured one-to-one interviews were
conducted during 2021 with sexual health physicians (n = 2) and GPs (n = 7) practicing in the
state of Victoria, Australia. Interviews explored views on a proposed STI digital intervention for
general practice. We applied the Theoretical Domains Framework (TDF), a behaviour change
framework to our analysis. This involved: (1) directed content analysis of transcripts into TDF
domains; and (2) thematic analysis to identify sub-themes within relevant TDF domains. Subthemes
were subsequently categorised into enablers and barriers to the use and implementation of a STI
computerised clinical decision support system (CDSS). Results. All interviewees viewed a digital
intervention for STI care favourably, expressing confidence in its potential to improve care and
support management. Within the relevant TDF domains (e.g. environmental context and resources),
subthemes emerged as barriers (e.g. lack of sensitivity to patient context) or enablers (e.g. clear
communication and guidance) to the use and implementation of a STI CDSS in primary care.
Multiple subthemes (e.g. time constraints) have the potential to be a barrier or an enabler, and is
largely dependent on end-user needs being met and clinical context being appropriately addressed.
Conclusions. A digital intervention incorporating clinical decision support was viewed favourably,
indicating a possible role for such a tool in Australian general practice. Co-design with end-users
and prototype evaluation with health consumers is recommended to ensure relevance and usefulness.

Keywords: Australia, chlamydia, clinical decision support, digital, electronic medical record,
general practice, gonorrhoea, primary care, STI management, STIs, syphilis.

Introduction

Sexually transmissible infections (STIs) cause significant harms in Australia.1 Rates of 
bacterial STIs are increasing; between 2011 and 2019, Chlamydia trachomatis (chlamydia) 
by 32% (n = 107 286 cases in 2019), Neisseria gonorrhoea (gonorrhoea) by 188% 
(n = 34 780 cases in 2019) and Treponema pallidum (syphilis) by 344% (5912 cases in 
2019).2 These STIs are often asymptomatic and may not be detected, but can cause 
serious complications. Chlamydia and gonorrhoea can ascend to the upper genital tract to 
cause pelvic inflammatory disease (PID) and tubal infertility for women3,4 and epididymitis 
for men.5 Anti-microbial-resistant gonorrhoea is of global concern as it introduces the 
prospect of untreatable infection.6 Furthermore, rising heterosexual syphilis transmission 
between 2011 and 2020 saw a >400% increase in the number of syphilis cases among 
women and 58 cases of congenital syphilis.2 

Timely diagnosis and optimal management are crucial for reducing STI transmission and 
their associated adverse impacts. In Australia, specialist STI care is provided in sexual 

https://orcid.org/0000-0002-1268-3166
https://orcid.org/0000-0001-9329-8501
https://orcid.org/0000-0003-2153-3482
https://orcid.org/0000-0001-5580-360X
mailto:jane.goller@unimelb.edu.au
https://doi.org/10.1071/SH22191
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://www.publish.csiro.au/sh
https://www.publish.csiro.au/
https://doi.org/10.1071/SH22191


M. Gezer et al. Sexual Health

health and family planning services, but they are at capacity 
and not widely available outside of metropolitan areas. 
General practice is Australia’s mainstream primary care 
setting. Visited by >80% of Australians at least annually,7 it 
is the most accessible option for STI testing and care for 
most Australians. Barriers to general practitioners (GPs) 
routinely offering STI testing and providing optimal STI care 
have been identified and include knowledge/skill deficits 
(e.g. who to test, what tests to offer), time constraints (e.g. 
STI screening in addition to the patient’s reason for the 
visit), and lack of recall systems.8,9 Strengthening STI testing 
and management in general practice is prioritised in 
Australia’s Fourth National STI strategy.1 

Computerised clinical decision support systems (CDSSs) 
are gaining increasing attention in health care and may 
offer a mechanism to support general practice in STI care 
provision. Furthermore, digital infrastructure and clinical 
decision support is a priority for Australian primary care going 
forward.10 Recent advances have seen CDSS development with 
algorithms that integrate and query data within the general 
practice electronic medical record (EMR) system to identify 
at-risk patients who can be targeted for intervention.11–13 Such 
tools can operate both in and out of clinical consultations to 
provide clinicians with computer prompts for patient-specific 
recommended actions and links to clinical guidelines.11–13 To 
date in Australia, CDSSs have largely been developed and 
evaluated for prescribing or chronic disease. A CDSS to 
support antibiotic prescribing was viewed as acceptable by 
Australian GPs and assisted appropriate prescribing in a 
simulation study.12 A cardiovascular disease CDSS supported 
improvements in risk factor screening in Australian primary 
care; however, recommended medication prescribing did 
not change.14 In the United States, CDSSs for STI care have 
shown some success, leading to increased chlamydia and 
STI screening in paediatric settings.15,16 

To date, there is no CDSS for STIs care provision in 
Australian general practice and no research within this 
context to inform the development of one. In this study we 
aimed to: (1) understand clinicians’ views on how health 
professionals would use a proposed STI CDSS; and (2) identify 
barriers and enablers to the use and implementation of a 
STI CDSS in primary care. Through determining end-user 
viewpoints, the results of this study will be used to inform 
the design and development of a suitable STI module for an 
existing CDSS that we have developed for chronic disease 
in general practice.13 

Methods

We undertook a qualitative study involving one-to-one semi-
structured interviews to explore the perspectives of GPs and 
sexual health physicians (SHPs) working in the state of 
Victoria, Australia, on a proposed CDSS for STI care in general 
practice, including potential barriers and enablers to its use 

and implementation. Our approach was informed by the 
Theoretical Domains Framework (TDF), an integrative 
behaviour change framework, proposed by Michie et al. in  
200517 and revised by Cane et al. in 2012.18 The TDF 
comprises 14 domains created from 84 theoretical constructs 
that may explain health-related behaviour change and 
provides an empirical method for assessing implementation 
problems18 and key behaviours important for intervention 
implementation. It has been successfully used as a frame-
work to facilitate identifying barriers and enablers in 
implementation research.19–21 In this study, the TDF was 
used to understand aspects of health professional behaviour 
related to using a theoretical CDSS and providing STI care, 
and to identify potential barriers and enablers that may 
influence intervention development and use, to facilitate 
broader implementation. It further provides a theoretical 
scaffold for addressing such determinants if and when such 
a CDSS is developed and implemented. 

We drew on our existing CDSS, called Future Health Today 
(FHT),13 to explore how a CDSS for STI care might look and 
operate. In brief, FHT is a software with embedded algorithms 
that query data in the EMR to automatically identify patients 
meeting specific criteria who can be targeted for care. 
Triggered by these algorithms, FHT's two main components 
are: (1) the dashboard, used outside of consultations to create 
lists of patients who can be proactively targeted for care (e.g. 
recall); and (2) the point-of-care, which integrates evidence-
based clinical decision support, guidelines, and recommen-
dations for management to guide care during consultations. 
First developed for chronic disease, FHT was co-designed 
with general practice staff and health consumers to ensure 
it was acceptable, met clinical needs and fitted into general 
practice workflow.13 Specifically exploring the usefulness and 
appropriateness of FHT for sexual health care is important 
given the unique sensitivity and likely nuances of the subject 
area compared to chronic conditions like cardiovascular 
disease. 

Participants and recruitment

GPs (n = 7) were recruited as potential end-users of a STI CDSS 
and SHPs (n = 2) as experts in the field. Purposive sampling 
was used. GPs and SHPs were invited to participate through 
study advertisement posters that were communicated by 
email and online posts via professional and research networks 
including primary health networks, the Royal Australian 
College of General Practitioners, the Centre for Excellence 
in Rural Sexual Health Care, a private Facebook group ‘GPs 
Down Under’, and the research team's relationships with 
general practice and sexual health clinics. Advertisement 
posters directed interested individuals to contact researchers 
who then provided a plain language statement describing the 
project and participant involvement. Participants gave verbal 
consent immediately prior to beginning the interview. A low 
number of participants responded, influenced greatly by 
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pandemic-related pressures and priorities. Although the research 
did not seek to achieve data saturation, the commonality in 
responses from the nine participants indicated that data 
saturation was achieved. 

Data collection

Interviews were conducted online via Zoom or telephone due 
to coronavirus disease 2019 (COVID-19) pandemic restrictions 
(from July to September 2021) and audio-recorded digitally. 
Questions focused on STIs (chlamydia, gonorrhoea, and 
syphilis), namely current practices and challenges in providing 
care, as well as the possible design, use and usefulness of a 
CDSS for STI care. To facilitate responses to questions about 
a CDSS, interviewees were provided with a description of 
FHT, including the dashboard and point-of-care components, 
and interviewees on Zoom were also shown photos of the 
FHT interface. 

Analysis

Interviews were transcribed verbatim and uploaded for 
analysis in NVivo ver. 12 software (QSR international). Analysis 
commenced with data familiarisation by one author (MG), 
which involved reading and re-reading transcripts, noting 
preliminary observations and discussion with authors (JG, 
BH). Next, a two-step approach was employed involving: 
(1) directed content analysis guided by TDF domains; and 
(2) inductive thematic analysis. This approach is commonly 
utilised in qualitative studies using the TDF.20,22 

Our directed content analysis involved initial coding by 
MG of transcripts and categorisation into relevant TDF 
domains18 and discussion with authors (JG, BH) to reach 
consensus for uncertainties to which domain a code belonged. 
The most relevant TDF domains to a STI CDSS were then 
determined using criteria of: (1) comparatively high inci-
dence of beliefs; (2) presence of differing beliefs; and 

(3) evidence that beliefs may impact behaviour.23 Domains 
were subsequently defined (Table 1). Next, our inductive 
thematic analysis involved developing subthemes within 
the relevant TDF domains through recursive review against 
our codes and reflection of the data. These subthemes were 
later categorised into barriers and enablers. Example quotes 
are provided followed by clinician type (SHP, GP)-ID number, 
gender (Female: F, Male: M) and approximate years in current 
clinical role. 

Approval for the study was obtained from the University of 
Melbourne Human Research Ethics Committee (ID: LNR 4B). 

Results

A total of nine participants (SHPs = 2, GPs = 7) were inter-
viewed (eight on Zoom, one by telephone) with interview 
duration ranging from 23 to 42 min. All practiced in a 
metropolitan setting, and most were female (67%). In regard 
to current practices in providing STI care, GPs described many 
challenges including following-up positive cases, raising 
sexual health matters, offering testing in non-sexual health 
consultations, and keeping abreast of guidelines. GPs empha-
sised challenges and knowledge gaps in providing syphilis 
care, including diagnosing, interpreting serology, and 
providing treatment, which were largely related to the 
complexity of syphilis pathophysiology and seeing infrequent 
syphilis cases. 

Ten subthemes regarding the use and implementation of a 
CDSS for STIs emerged across the six TDF domains (detailed in 
Table 1) and a range of enablers and barriers to implemen-
tation of a STI CDSS were identified. The TDF domains 
‘Beliefs about consequences’, ‘Knowledge’, and  ‘Skills’ captured 
enablers to a CDSS for STI care and the TDF domains 
‘Optimism’, ‘Environmental context and resources’, and 
‘Memory, attention and decision processes’ captured a mix of 

Table 1. Definitions of the relevant Theoretical Domains Framework domains in context.

TDF domain TDF domain definitionA Definition in context

Optimism The confidence that things will happen for the best or that The belief that using a CDSS will result in improved provision of STI
desired goals will be attained care

Beliefs about Acceptance of the truth, reality, or validity about an ability, talent, Belief of health professionals about the value of implementing and
consequences or facility that a person can put to constructive use using a CDSS for STI care

Environmental Any circumstance of a person’s situation or environment that Any aspect of the general practice environment that may impact
context and discourages or encourages the development of skills and abilities, CDSS implementation and usefulness; features and resources that
resources independence, social competence, and adaptive behaviours need to be integrated into a CDSS to encourage the intended use of

tool and the development of skills and abilities

Memory, attention The ability to retain information, focus selectively on aspects of The ability of a clinician to make decisions around STI care; the role
and decision the environment, and choose between two or more alternatives of a CDSS in supporting clinical decisions
processes

Knowledge An awareness of the existence of something An awareness of best practice STI care

Skills An ability or proficiency acquired through practice An ability to provide best practice STI care

18ADefinitions taken directly from Cane et al.
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enablers and barriers. The emergent subthemes are grouped 
as enablers or barriers under their relevant TDF domain 
and are described below with example quotes in Table 2. 

Enablers

TDF domain: Beliefs about consequences
CDSS benefiting some areas of STI care more than
others. Although most participants (GPs and SHPs) considered 
that all aspects of management and care for the three STIs of 
focus (chlamydia, gonorrhoea, syphilis) could benefit overall 
from a CDSS, areas of care that were viewed to have the 
greatest potential benefits included screening and follow up. 
Participants also felt that the management of more complex 
STIs (e.g. syphilis) and STI-complications (e.g. PID) would 
particularly benefit from clinical decision support. 

TDF domain: Knowledge and skills
CDSS facilitating improvements in STI-related knowledge
and skills. Most participants considered that a CDSS could 
potentially contribute to incremental and incidental improve-
ments in STI knowledge and skills. Such improvements were 
perceived as possible via continuous engagement with a tool 
that provided clear and actionable pop-ups and integrated 
appropriate resources. Specific areas viewed as likely 
benefiting included case management guidance, result 
interpretation (particularly syphilis), and testing (e.g. what 
STI to test for and samples). Challenges in keeping abreast 
of sexual health guidelines were highlighted and a CDSS 
was viewed as a tool that may facilitate this. Potential of a 
CDSS to specifically facilitate education around syphilis was 
discussed, with all participants emphasising that GPs 
require education and support in this area. 

TDF domain: Optimism
Confidence in a CDSS facilitating improved STI
care. Drawing on the FHT description, GP participants 
considered a CDSS could potentially facilitate improvements 
in STI care, with some enthusiastic about the idea. Most GP 
and SHP participants considered a CDSS could help address 
described challenges in STI care, although viewed this as 
contingent on many factors. In terms of FHT components 
and STI care, most participants conceptually preferred the 
point-of-care feature through recommendations and linked 
guidelines. 

TDF domain: Environmental context and
resources
Time constraints. Time constraints in general practice was 
an important contextual factor, viewed as conducive and non-
conducive to a STI CDSS. Some GPs considered the time 
pressured environment could promote adoption if the CDSS 
streamlined and automated aspects of care. Consideration 
of time constraints was viewed as a priority for CDSS design 
that could influence adoption and usefulness. 

Usability and flexibility. These were viewed as important 
factors to promote implementation and adoption. Usability 
was discussed in terms of the tool supporting the clinician’s 
role efficiently, and a simple design to promote engagement. 
Many highlighted the need for minimal clicks, actionable 
prompts (i.e. something clinicians can do within the 
consultation) and specific linkages. Flexibility was discussed 
in terms of being able to customise the tool (e.g. pop-ups, 
integrating preferred resources) and as a factor that would 
promote user engagement and improve effectiveness. 

Integrated resources. A range of resources for clinicians 
and patients to integrate into a CDSS were suggested (Table 3). 
Linkage to reputable resources was deemed essential, with 
Australian STI Management24 and Melbourne Sexual Health 
Centre25 guidelines most frequently suggested. 

Clear communication and guidance. Simple information 
and practical prompts were viewed as essential for user 
engagement. Some expressed concern the tool would be less 
appealing if excessive information was provided. Several GPs 
suggested it would be useful if the tool identified positive 
pathology results and automatically provided simple, patient-
specific management recommendations to mitigate the need 
for specialist sexual health assistance. 

TDF domain: Memory, attention and decision
processes
Reminders and recommendations. These features, 
including point-of-care pop-ups, were viewed as useful to 
support; for example, (1) opportunistic screening by prompting 
GPs to think about offering testing to at-risk individuals; or 
(2) follow up by identifying past positive tests and high-
lighting patients who require re-testing. Clinicians identified 
EMR data that could be used to trigger reminders, including 
age, previous STIs, contraception use, pregnancy, substance 
abuse, sexual orientation and cervical screening. Clinicians 
also discussed that recommendations could facilitate clinical 
decision- making, particularly for more complex care (e.g. 
syphilis, PID). 

Barriers

TDF domain: Optimism
Confidence in a CDSS facilitating improved STI
care. Although GPs and SHPs were positive about the 
concept of a CDSS for STI care, they also reflected on the 
sensitive nature of it, with some unsure about appropriateness 
of the dashboard (e.g. proactive recall for STI screening). One 
GP was uncertain about a CDSS for STI care, expressing 
concern it could detract from patients during consultations, 
although they stated that younger clinicians may be more 
likely to use such a tool. 
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Table 2. Subthemes, enablers and barriers identified within the six TDF domains and sample quotes.

TDF domain Subtheme Enabler/ Sample quotes
Barrier

Beliefs about CDSS benefiting some areas Enabler I think testing and re-testing would benefit the most from it. (GP1-F-4)
consequences of STI care more than others More complicated things, such as PID, might be good when clinical decision making around

diagnosis, [it] would be really helpful particularly for things like PID and things like
syphilis : : :  less so for things you just test for and treat. (SHP1-F-20)

Knowledge and CDSS facilitating Enabler Sometimes people have come in having pathology forms written out for STIs with the wrong
skillsA improvements in STI-related sample to be collected and things like that – so there is still education that needs to be done

knowledge and skills in terms of just what to collect. So I think as part of like a tool : : : just the swabs, what to
collect... It would make it a lot easier. (GP2-F-4)
I think if there are any updates that are happening – particularly with changes to medication
and management – it would be good to have, if it’s possible, to have a computerised tool
that – a good pop-up to have would be a significant change of management. (GP2-F-4)
Syphilis and helping GPs manage syphilis is really difficult and I think that could be really
useful in that as it would educate the GPs as well, and they’re crying out for education on
syphilis. (SHP1-F-20)
It would be helpful to have some more guidance, maybe around syphilis I think for GPs –
specifically for GPs. (GP6-M-1.5)

Optimism Confidence in a CDSS Enabler Yeah, I think it would work but it would depend on a lot of factors. (SHP1-F-20)
facilitating improved STI care It could certainly benefit from it. (GP3-F-33)

I think I would probably prefer the point-of-care : : : . (GP1-F-4)

Barrier You’d just have to be really careful because that’s the problem with those computerised ones.
If you sent out a text to say your kidney check is due, or we’d like to do one – you know,
that’s not terribly offensive. But if you accidentally sent that to the wrong – you know, to
someone where it’s not appropriate – you’d just have to be a little bit careful. (GP7-F-27)
I think it’s going to be very tricky to be mass texting everyone who has been to the clinic
once to say you should have an STI test : : : I’d be surprised if my own general practice sent
me a text saying, ‘you’re due for your STI test. (GP1-F-4)
Look I don’t know. But I doubt I’d use it. I guess I wonder whether it makes you – you’re
then going back to a computer rather than focusing on the patient.’ (GP4-F-38)

Environmental Time constraints in general Enabler GPs time is limited – anything that streamlines things will be beneficial. (GP3-F-33)
context and practice You don’t need to look through all the patient’s previous record or need to search the
resources guidelines – if there’s a red flag sign that’s easier to act on it. Rather than fishing for the

information, so that’ll save some time. (GP5-M-1.5)

Barrier A lot of GPs are pretty time pressured. Any extra steps are probably going to mean it’s a
barrier. (GP6-M-1.5)

Usability and flexibility Enabler The less clicks the better – so I would just want to go straight to that page rather than just
linking to the homepage, like I could have typed that into Google myself. Be very specific in
the linkage – that would be super helpful! (GP1-F-4)
It would have to be really quick...can’t be too many clicks for the GP to get to what they
want. (SHP2-M-8)
Maybe for me the fact sheet is really important but for someone else it’s not important – so
having the ability to go into settings and say I just want fact sheet and STI guidelines link : : : I
think that’s good. It would be less attractive if it was no settings, no customisation.
(GP6-M-1.5)

Integrated resources Enabler Linking into those trusted resources as its going to be a new thing for people : : : linked to
those trusted resources that we will always use will probably help as well. (GP1-F-4)

Clear communication and Enabler If there are really practical guidance around that, not just a link to a 200-page document that
guidance they’re not going to read, but a one pager or a two pager that really summarises what a GP

needs to know about that STI would be probably most useful. (SHP2-M-8)
Make it easy to deal with, not too much information on the screen. (GP3-F-33)
Read the results that come up and once it’s marked to say this is the recommended
treatment and then have the link to the guideline as to what needs to be done. (GP2-F-4)
Whether someone has a positive chlamydia [test result], [on the computerised tool if] there
is drug name – so you don’t need to search, that might be easier giving the treatment option
straight away. (GP5-M-1.5)

(Continued on next page)
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Table 2. (Continued).

TDF domain Subtheme Enabler/ Sample quotes
Barrier

Lack of sensitivity to patient Barrier You’d have to input quite personal data : : : in our system we ask about number of partners,
context condom usage, sexuality, gender – and I’m not quite sure whether GPs ask about all of that

information routinely and whether they would be comfortable to ask their patients that
information. I think you would need that sort of information to make it a useful tool.
(SHP1-F-20)
That’s dependent on the demographics of what is being recorded at the reception end when
they first sign in which could be a limitation : : : I’m not sure if there’s something to identify
sexual orientation or sexual history, so that probably needs to be put in first before anything
like that could be generated. (GP2-F-4)
In my general practice, I know most of my patients : : :  so that kind of makes it easy for me
because I kind of know where they are at. (GP7-F-27)
It is a bit hard to drag them back and say, ‘Oh you might need an STD check’ in a 19-year-
old who may not even be sexually active. (GP7-F-27)

Memory, attention Reminders and Enabler I think if someone has had a STI in a specified time – and something came up to remind me
and decision recommendations like ‘Mary had an STI 6-months ago maybe consider re-discussing’ : : : that would be
processes particularly helpful. (GP1-F-4)

For things like PID – all those young girls that come in with abdominal pain – a clinical tool
around what you do with those people and how you make the diagnosis, assess it and treat
them I think would be really good and would be helpful. (SHP1-F-20)

Barrier I like the idea of cherry-picking information and then prompting, but : : : if the GP hasn’t put
in the correct information in the correct way then it doesn’t work. (GP7-F-27)

Pop-up fatigue and Barrier The idea of pop-up fatigue – where I wonder if this box is constantly coming up for every
intrusiveness 20-year-old I see : : : I might just end up clicking or exiting it. (GP6-M-1.5)

A lot of times you are just shutting boxes quickly to do what you want to do because
somebody is sitting there waiting for you. I’m just saying with pop up boxes, there are so
many boxes that pop up at us. (GP3-F-33)
I also think it depends on the placement – I think the bottom right-hand corner if it’s not
obstructing anything is fine but if it’s a big box that takes up a lot of space it’s just like
another thing to close so that would be annoying. (GP2-F-4)

ADomains of ‘knowledge’ and ‘skills’ were combined as the emergent theme pertained to both domains.

Table 3. Suggestions for resources to be integrated into a CDSS for STI care.

Area of care Type of resource How suggested resources should work within the CDSS

Testing � Links to testing guidelines � Priority groups for testing
� Pop-up recommendations � STIs to test for

Management � Pop-up recommendations � Flow charts for interpreting syphilis serology and clinical decisions for management
� Flow charts � Pop-up recommendations for positive results that indicate what management is required
� Links to guidelines
� Where to go for specialist support

or where to go for management guidance
� Links to Australian STI Management Guidelines24

� Links to the Melbourne Sexual Health Centre for STI resources for health professionals25

� Contact details and links to specialist support (e.g. Melbourne Sexual Health Centre phone
number)

� Display relevant guidelines within the CDSS

Patient information � Partner notification websites � Links to partner notification websites (e.g. ‘Let Them Know’)26

� Let Them Know � Clear fact sheets for chlamydia, gonorrhoea and syphilis that open quickly and are
� Printable STI factsheets printable

TDF domain: Environmental context and
resources
Time constraints. As stated above, consideration of the 
time-pressured general practice environment was viewed as 
an important consideration. Some GPs expressed concerns a 
CDSS may result in additional tasks in already time-limited 
consultations. 

Lack of sensitivity to patient context. This was identified 
by many, including concerns about specificity and appropri-
ateness of the CDSS’s clinical guidance. GPs and SHPs 
described that clinical decisions for sexual health care rely 
on personal contextual information (e.g. sexual orientation, 
sexual history); however, such information is generally 
entered as free-text in general practice EMRs due to lack of 
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specific fields. GPs discussed familiarity with their patients 
and that they may be privy to contextual information not 
captured in EMRs but required for accurate clinical decisions. 
One GP expressed concern that unnecessary investigations 
could be prompted by limited data, such as recall prompts 
based on only age. 

Clear communication and guidance. Some GPs expressed 
concern a CDSS for STI care would be less appealing if 
excessive information was provided. 

TDF domain: Memory, attention and decision
processes
Reminders and recommendations. One concern regarding 
prompts was their dependence on accurate information being 
inputted into EMRs and that inaccurate information could 
compromise the tool’s functionality. 

Pop-up fatigue and intrusiveness. This was a concern 
expressed by several GPs and largely related to frequency 
and relevance. For example, if pop-ups for opportunistic 
testing occurred constantly for a specific age group (e.g. 
<29 years) or during each consultation with a patient, this 
may lead to irritation and messages being dismissed. GPs also 
discussed that numerous pop-ups exist in general practice and 
are often ignored due to perceived intrusiveness on the 
consultation. Specific on-screen location and size of pop-ups 
were viewed as critical considerations to minimise intrusion. 

Discussion

To our knowledge this is the first study exploring clinician 
views on a CDSS to support STI care in Australian general 
practice. As such, our findings provide important considera-
tions for developing such a tool. We found that GPs and 
SHPs viewed the concept of a CDSS for STI care favourably, 
suggesting a possible role in Australian general practice. 
Interviewees were optimistic about a digital tool’s potential 
to improve STI care processes, address some challenges in 
providing STI care, and facilitate STI education. For such a 
tool to be appropriate and useful, it must meet end-user 
needs, align with clinical context, and integrate key resources, 
such as testing and treatment guidelines. Insight was provided 
into envisaged uses of such a tool. More complex conditions 
(e.g. syphilis) were seen as areas a digital tool may most 
benefit. 

Our study drew on the features of FHT, specifically the 
dashboard and point-of-care components, to explore views 
on the use and usefulness of a CDSS for STI care. Our sample 
of clinicians considered they would be less likely to use the 
dashboard than the point-of-care function and attributed this 
to concerns around accuracy of recall processes and the risk 
of recall notifications being misinterpreted or otherwise 

negatively impacting patients. Co-design is essential when 
considering these concerns. One possible solution that could 
promote patient autonomy could be an approach used in an 
Australian sexual health clinic whereby men who have 
sex with men (MSM) patients could opt-in for automated 
computer-generated reminders for STI screening.27 FHT’s 
point-of-care component was viewed positively for STI care 
for which preferences included targeted and actionable 
pop-ups that were also modifiable (e.g. frequency, type), 
direct links to appropriate resources to guide clinical actions 
(e.g. clinical guidelines); and information presented unobtru-
sively to align with workflow. These desirable components 
are already available within FHT, suggesting that co-design 
for an STI module should focus on the displayed recommenda-
tions, integrated resources and underlying algorithms. 

Interviewees emphasised their preferred areas of care and 
content for a STI CDSS including how it is presented and 
engaged with. Prompts for testing to detect new infections 
and for timely re-testing for re-infection were identified as 
areas that may benefit due to current gaps in STI detection 
and re-testing.28 Syphilis care was viewed as an area that 
may benefit due to it being infrequently cared for by some 
GPs, and PID as an area a CDSS might support decision-
making. GP and SHP interviewees suggested many resources 
that covered testing, infection management, patient information 
and emphasised the need to incorporate trusted sources. A 2021 
Australian study found that trust and confidence in the content 
influenced GPs’ intention to engage with a CDSS for antibiotic 
management.29 Co-design is imperative to ensure integrated 
resources reflect end-user needs and expert input, as positive 
user attitudes are important facilitators of CDSS adoption.30,31 

Key attributes emphasised for a successful CDSS design 
included simplicity (e.g. guidance that is quick and easy-to-
follow, and actionable), useability (e.g. alignment with clinical 
processes), flexibility (e.g. potential to customise resources 
and prompts), and consideration of time constraints. These 
attributes are largely consistent with preferred features of 
other CDSSs. Useability is an important facilitator of CDSS 
engagement.32 Simplicity for design of a proposed colorectal 
cancer CDSS was viewed positively, whereas complexity was 
viewed as a barrier to adoption.33 Our interviewees viewed 
the notion of an inflexible CDSS negatively, which may 
reflect preferences for clinical autonomy. Time to use a 
CDSS was viewed as a hindrance if it created extra work or an 
enabler if it streamlined care. This dichotomy was highlighted 
in a systematic review of medication-related CDSSs in which 
time constraints were also perceived as a barrier or facilitator 
to adoption.34 

The patient context was an important consideration. 
A CDSS’s potential insensitivity to contextual factors necessary 
for STI-related clinical decision-making was perceived as a 
possible barrier to use. For example, general practice EMRs 
may not contain necessary data (e.g. sexual orientation, 
number of sexual partners) in an extractable form that can 
be incorporated into CDSS algorithms. As such, a CDSS may 
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be limited in available data to query to guide care, with a risk 
of imprecise prompts that may compromise both clinicians’ 
trust in the tool and delivery of optimal care. 

Pop-ups were viewed positively and negatively. On the 
positive side, they were seen as a mechanism to communicate 
knowledge, guide clinical behaviours, and an avenue that 
could facilitate improvements in knowledge and skills via 
engagement with recommendations and integrated resources. 
Suggestions for their use included re-testing reminders, 
identifying high-risk patients for testing, and recommending 
clinical decisions and management. Concerns included that 
pop-up relevance depends on correct data in the EMR and 
that they can be excessive or perceived as unimportant, leading 
to pop-up fatigue.35 

Our findings show that the concept of a CDSS for STI care 
was viewed favourably and provides a valuable starting point 
for intervention design. Whether the preferred features as 
described can translate into care improvements is unknown. 
Despite considerable enthusiasm for the potential of CDSSs, 
two recent systematic reviews have shown variable impact 
on outcomes. A meta-analysis investigating provider uptake 
among 55 studies found that only one-third of clinicians 
used the CDSS and that quality of patient data underlying 
the CDSS was positively associated with uptake.36 Another 
meta-analysis (122 studies involving over 1 million patients 
and 10 000 clinicians) found that CDSSs increased the 
proportion of patients receiving desired care by 5.8%.37 To 
hypothesise the potential impact of a STI CDSS, we translate 
this proportion to a quantifiable gap in STI care. Australian 
guidelines recommend a chlamydia retest around 3 months 
after treatment to check for reinfection; however, retesting 
rates are around 25%.38 A 5.8% increase would only increase 
retesting rates to around 26.5%. The potential harms of 
undiagnosed infections or sub-optimal care are key considera-
tions for any CDSS for STI care. In view of increased hetero-
sexual and congenital syphilis, and updated guidelines to 
include syphilis in routine STI testing, clinical decision 
support to prompt syphilis testing could be a key area of focus 
and potential benefit. Consideration will also need to be given 
to other factors such as development and availability of 
resources and education for GPs to access the necessary 
support for additional infections diagnosed and requiring 
management. 

Use of the TDF in this study facilitated us to identify key 
considerations for developing a CDSS for STI care. Our 
findings have informed the subsequent co-design and technical 
work to develop a prototype tool that provides prompts for 
syphilis testing that we will soon pilot in general practice. Our 
understanding of the barriers and enablers to implementation 
and adoption will draw directly on this analysis, whereby each 
TDF domain can be mapped to the COM-B framework (e.g. 
‘Knowledge’ maps onto ‘Capability’; ‘Environmental context 
and resources’ maps onto ‘Opportunity’; ‘Beliefs about 
consequences’ maps onto ‘Motivation’), and subsequently to 
the Behaviour Change Wheel to facilitate understanding of 

the actions to support behaviour change in regards to the 
implementation and use of CDSSs for sexual health care.18 

A strength of this study includes interviewing both SHPs 
and GPs, allowing exploration of expert and end-user views 
into STI care and the general practice environment. As noted 
earlier, our analysis was guided by the TDF, providing a 
theory-based approach to understanding behaviour change 
components that can inform intervention development. 
Furthermore, the TDF is complementary to frameworks for 
assessing intervention implementation and behaviour 
change. The main limitation is our small sample size and 
our sample being limited to metropolitan clinicians despite 
efforts to recruit from rural and regional areas. However, our 
findings were very consistent across all those interviewed. As 
we only interviewed GPs as end-users, our results cannot be 
generalised to other potential end-users of a STI CDSS, such 
as practice nurses. Despite this, our findings provide valuable 
baseline information as a first step in STI CDSS design. The co-
design process will involve ongoing engagement and input 
from a wider range of end-users to capture a greater breadth 
of views. It is also acknowledged that as participants were 
asked to reflect on a hypothetical tool, responses are seen 
as views on a concept. It is possible such views may change 
once participants see or engage with a STI CDSS in practice. 

Conclusion

In this qualitative study, we found that the concept of a STI 
CDSS based on the FHT software was viewed favourably by 
our sample of GPs and SHPs, indicating a potential role for 
such a tool in Australian primary care. Although such a tool 
might support improvements in STI care processes, this can 
only occur if end-users’ needs are met and barriers are 
addressed. A STI CDSS should be considerate of the time-
pressured environment, the patient context, and include 
appropriate resources and pop-ups that reflect end-users’ 
clinical needs and workflow. During 2022, we commenced 
work on developing a prototype in FHT that provides prompts 
for syphilis testing, with this study providing an important 
first step in the tool’s design. 
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