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crowded real estate on the GP’s screen” (ex post interview
2). To address this challenge, researchers suggested expand-
ing the number of conditions for whichHealthTracker
could be used:“if HealthTracker is … for just one condi-
tion, you might get a few people to use for a little while, but
… if it could be developed for a whole range of interven-
tions that might be sustainable… [for example if it had]
multiple uses … like a Swiss Army Knife,… so that it
looked the same and did similar things” (ex post interview
4). The counter-argument is that additional functionality
would increase both technical and operational complexity
and likely generate new problems elsewhere in the system.

An opportunity recently emerged to adjust financial
incentives. In 2018, the entire Medicare Benefits System
programme was undergoing a review (commenced in
2015), and an application for listing (not specific to
HealthTracker) was made to create item numbers
around performing risk assessment and management. A
similar submission was recently also made to the Med-
ical Services Advisory Committee, which advises the
Australian government on which new medical services
should receive public funding. As of April 2019, interim
MBS items (to be reviewed over the next 2 years) have
been introduced to allow GPs and non-specialist physi-
cians to conduct a heart health check that lasts at least
20 min. This recent development has potential to shift
the value proposition (see domain 4) forHealthTracker
to make GPs’ use of the technology worthwhile.

Whist TORPEDO researchers were upbeat about the
potential for increasing uptake ofHealthTrackervia such
national-level levers, they acknowledged that“ … regu-
lating clinical practice is difficult… ultimately, it’s always
going to be optional, [as] the doctor can always say, I
didn’t have time, I wasn’t interested, it didn’t seem like
the right patient” (ex post interview 5). They also recog-
nised that technologies generally do not have universal
appeal:“Some people would [be interested], some people
might not, it’s the same as almost any other thing, some
practices have a spirometer and some don’t” (ex post
interview 5). And that if the choice on whether to adopt
HealthTracker(or not) was left to individual GPs or GP
practices, uptake would likely be slow, because GPs may
only realise that the technology was helpfulafter they
had started using it. Purchase by GP practices or Pri-
mary Health Networks in such a scenario would depend
on price and competing third-party software.

Two changing features of the governance structure of
Australian general practice may influence adoption of
HealthTrackerin the future. First, it is possible that Pri-
mary Health Networks will start to provide significant
direct support to GP practices to implement quality im-
provement initiatives, thoughHealthTrackermay or may
not be prioritised in this move. Second, with the growth
of corporatised GP practice chains, more practices will

have key staff such as a practice manager, IT lead, and
quality improvement lead. But as the TORPEDO team
found in their experience with larger GP practices, buy-
in from the CEO of such corporatised practices does not
guarantee that front-line clinicians will use the tool.

Another potentially positive development on the hori-
zon is policy support for new digital health initiatives.
Whilst Australia has included digital health in strategic
documents since around 2005, in 2017, the first National
Digital Health Strategy was released. It named several
relevant goals to be achieved by 2022: (1) digitally en-
abled care models to improve accessibility, quality,
safety, and efficiency of care; (2) workforce confidently
using digital health technologies; and (3) high-quality
data with a common understood meaning that can be
used with confidence [44]. However, there is still per-
ceived to be a mismatch of investment decisions and ac-
tivities needed at the organisational and adopter levels to
address identified gaps in healthcare delivery and their
links to improved population outcomes.

In sum, whilst there are some positive trends, there re-
mains a high degree of uncertainty about how the for-
tunes of HealthTracker, both locally and nationally, will
unfold in the future.

Discussion
Summary of empirical findings: what explains TORPEDO?
This ex post evaluation has identified a number of inter-
acting explanations forHealthTracker’s varied and par-
tial uptake. Before listing these, it is worth noting that
whilst there were undoubtedly some weaknesses in the
original TORPEDO studies, it is striking how many
strengths were built into the design and implementation.
The technology was developed through extensive co-
design; the programme had strong leadership and clear
goals; much effort was made to recruit practices working
in areas where unmet need was high, and considerable
support was provided to practices to set up the technol-
ogy, train staff in its use, and support a collaborative ap-
proach to quality improvement. Despite these strengths,
TORPEDO has, to date, had only a limited impact on
patient outcomes. Below, we summarise our findings.

Cardiovascular risk is strongly influenced by social de-
terminants and often coexists with comorbidities and
entrenched lifestyle patterns; a technology designed to
support rational decision-making based on epidemio-
logical risk models may not appeal to many patients.
HealthTracker had some significant software design
flaws—e.g. it presupposed a level of technical infrastruc-
ture that some organisations did not possess. The value
proposition for the technology’s vendor depended on
widespread uptake across primary care providers, but
because of the prevailing fee-for-service funding model
in Australian general practice and lack of specific quality
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incentives for preventive care, there were costs associ-
ated with usingHealthTrackerfor GP practices—for ex-
ample, it required more time than was funded through
Medicare standard consultations. Some GPs resisted
using HealthTrackerbecause its guideline-based recom-
mendations conflicted with informally shared assump-
tions (mindlines) about best practice, and in such
circumstances, design features (e.g. red lights) generated
psychic costs [38].

Limited capacity to innovate (e.g. lack of infrastruc-
ture, skills, and support staff), mismatch of commitment
between those signing the organisation up to the study
and those who would be responsible for delivering on it,
mismatch between implementation strategy (which was
standardised) and widely varying capacity and govern-
ance structure of GP practices, and underestimating the
work of implementation helped explain why some orga-
nisations were unable to fully integrateHealthTracker
into business as usual. The wider institutional environ-
ment (professional, financial and regulatory), whilst not
entirely adverse, was not sufficiently aligned and did not
provide specific incentives, and inter-organisational net-
working occurred only to a limited extent. Most of these
influences appear set to continue to pose challenges in
the future, though recent realignments of financial in-
centives may positively influence the value proposition
for GP practices.

Summary of theoretical findings: how did the NASSS
framework add value?
This study has also shown that the NASSS framework
can be applied retrospectively to produce a new theor-
isation of a historical dataset which extends rather than
replaces research and evaluations undertaken at the
time. In particular, NASSS was built on the assumption
that implementation of technologies in healthcare tends
to follow the logic of complex systems [10, 20]. The
seven NASSS domains are interdependent and interact
in non-linear and unpredictable ways. Technologies de-
signed to improve quality of care, even when pro-
grammed with the latest evidence-based guidelines, are
not simple conduits for those guidelines, nor will their
introduction determine particular behaviours or out-
comes. Rather, technologies exert their influence (if at
all) by becoming part of a dynamic network of people
and other technologies whichgeneratesparticular activ-
ities in particular contexts. Only when—and to the ex-
tent that—the “ensemble” of technologies-plus-people-
in-wider-context comes together optimally will target
patient groups actually receive better care and expect
better outcomes [8, 45].

The “complex systems” analytic lens of the NASSS
framework has also surfaced the tendency of technolo-
gies to “configure the user”. HealthTracker was

designed by enthusiasts for evidence-based preventive
care. Implicit in the software were assumptions—per-
haps unintended and also unjustified—about the clin-
ician (assumed to be a GP committed to following
guidelines) and the patient (assumed to be a rational
chooser with at least a moderate level of health literacy
and numeracy). This systems lens also revealed that
once a technology is installed in an organisation, there
exists a greater or lesser potential to adapt and accom-
modate it.HealthTracker, for example, might have been
better accommodated in Aboriginal Community Con-
trolled Health Centres by creatively extending its use to
community health workers who had ongoing relation-
ships with patients and understood their cultural con-
texts (as opposed to restricting its use to temporary
GPs who did not). This phenomenon (known as inter-
pretive flexibility [45]) is critical to the successful em-
bedding of technologies in organisational workflows
and processes. The limited capacity to influence the in-
stitutional environment [46] and for organisational rou-
tines to adapt in theHealthTracker example suggests
that the software and the organisations into which it
was being introduced may have been too“brittle” to
survive in the complex system of Australian general
practice.

Comparison with other literature
No previous studies have applied NASSS in an ex post
analysis. The findings from this study resonate closely
with our own and others’ application of NASSS in the
empirical evaluation of health technology projects in the
UK [20–23].

Dixon-Woods et al. applied a different theoretical lens
to explain the success of the US Keystone Project [24]
and the failed attempt to replicate this success in the UK
[26]; they placed less emphasis on the technology and
more on the various social practices and processes in-
volved in the change effort. The six synergistic social in-
fluences that helped explain both the US success and
UK failure of Keystone had some parallels in NASSS.
For example, isomorphic pressures from other provider
organisations would have been captured in domain 6 of
the NASSS framework (extra-organisational influences).
These pressures were weak in the TORPEDO study be-
cause most practices were not familiar with, or partici-
pating in, collaborative quality improvement approaches,
and because of the Royal Australasian College of GPs’
ambivalence towards the technology.

Dixon-Woods et al.’s emphasis on the social and behav-
ioural aspects of the intended change is captured in domain
2 of the NASSS framework (focused on staff concerns and
professional codes of practice) and also domain 5 (specific-
ally, “work needed to plan, implement, and monitor
change”). The TORPEDO study had included little in the

Abimbola et al. BMC Medicine         (2019) 17:233 Page 14 of 17



way of behavioural intervention because the research team
were cautious about providing too much support since the
resource implications would then make the intervention
unscalable. Another finding from Dixon-Wood et al.’s ana-
lysis of Keystone was the importance of nurturing a culture
of commitment to quality improvement. This was captured
in domain 5 of the NASSS framework as part of the work
to support change; in TORPEDO, maintaining such a cul-
ture was something of an uphill struggle in the absence of
specific financial incentives.

Finally, Dixon-Woods’ finding that harnessing per-
formance data as a“disciplinary force” and the use of
“hard-edged formal accountability” are reflected in do-
main 6 of the NASSS framework as external (regulatory)
influences on the system. In TORPEDO, a major motiv-
ator for many GPs was the peer-ranked performance
portal described above, but the accountability was not
“hard-edged”, since TORPEDO was run as a research
study on collegiate lines, not as a policy must-do. The
comparison with the Keystone Project highlights the
tricky trade-offs that must be made in RCTs of complex
interventions between undertaking a theoretically“ro-
bust” RCT and taking steps to maximise real-world
success.

Strengths and limitations of the NASSS framework for ex
post evaluation
The NASSS framework has proved useful in under-
standing how and why a technology-enabled quality
improvement intervention generated mixed outcomes.
Earlier evaluations of the programme, including a ran-
domised controlled trial [30], process evaluation [29],
qualitative explorations of patients’ and clinicians’ ex-
periences [27, 31], real-world implementation study of
sustainability post-trial [32], organisational-level theor-
isation using normalisation process theory [33], and
an economic evaluation (Patel et al., submitted), all
contributed valuable insights. Re-theorising these vari-
ous findings through the NASSS framework added in-
sights at the overall health system level, illustrating
the interplay between the various contributory factors
at different levels and the specific local environments
in which they played out.

The limitations of using the NASSS framework as an
ex post analytic tool are similar to using any retrospect-
ive approach to undertake research. Apart from the nar-
ratives of long-standing research staff (which may be
affected by recall bias), the dataset already exists and
cannot be extended with new, real-time data. In a large,
longitudinal study such as TORPEDO, material that
could have enhanced a system-wider analysis might have
been inadvertently discarded at the time by researchers
operating a more deterministic paradigm.

Conclusion
The NASSS framework, originally developed to explain the
fortunes of health technology projects in real time, can be
applied retrospectively to generate a rich, contextualised
narrative of a technology-supported change effort and the
numerous interacting influences on its successes, failures,
and unexpected events. A NASSS-informed ex post ana-
lysis, drawing on the principles of complex systems, can
supplement earlier contemporaneous evaluations to un-
cover emergent interactionsand interdependencies that
were not fully knowable or predictable at the time.

Whilst it is widely recognised that technology imple-
mentation in healthcare requires a judicious mix of“top-
down” [47], “bottom-up” [48], and “middle-out” ap-
proaches [49], the literature still lacks rich exemplar case
studies of how such approaches may dovetail (or not) in
practice. Whilst not the only way to approach complexity
in technology implementation, NASSS can be used to
generate multi-level accounts that incorporate the target
health condition(s), the technology, the adopter system
(patients, providers, managers), the organisational ele-
ments, and the broader system enablers (policy, financing,
etc.). Explaining in rich detail why past programmes suc-
ceeded or failed potentially allows us to learn from history
and improve the design of future programmes.

We are currently extending the NASSS framework
alongside a complexity assessment tool (CAT) for use as
an ex ante tool for planning, managing, and evaluating
complex technology projects in health and social care.
Further details of the NASSS-CAT tool are available
from the corresponding author.

Acknowledgements
The original TORPEDO study would not have been possible without the
active participation of health professionals and support staff who were
committed to improving quality of care. We also acknowledge the patients
who gave up their time to participate in research interviews. This paper was
improved as a result of helpful feedback from two peer reviewers.

Authors’ contributions
TG and DP conceptualised this secondary analysis study. AP was the
principal investigator, DP was a chief investigator and the lead researcher,
MH and TU were chief investigators, and BP was a project manager, on the
original TORPEDO study, and PhD student. SA worked with TG to plan the
study based on the NASSS domains, undertook the new interviews, and
prepared an initial version of the findings section based on those. TG
analysed the previous publications along with SA’s outline and prepared a
first draft of this paper. BP checked TG’s and SA’s interpretations and
extracted additional quotes from the secondary dataset. TG, BP, and SA
prepared a near-final version of the paper which was checked and approved
by all authors before submission.

Funding
The TORPEDO research programme received funding from the National
Health and Medical Research Council (NHMRC) project grant (#101547). The
TORPEDO process evaluation programme received funding from the NHMRC
postgraduate scholarship (#1075308). SA is supported by an NHMRC
Overseas Early Career Fellowship (#1139631), AP is supported by an NHMRC
Principal Research Fellowship (#1136898), and TG’s contribution to this paper
was funded by the National Institute for Health Research Biomedical
Research Centre, Oxford, grant BRC-1215-20008.

Abimbola et al. BMC Medicine         (2019) 17:233 Page 15 of 17



Availability of data and materials
The TORPEDO dataset is held and managed by the George Institute of
Global Health, University of New South Wales, Sydney, Australia. All inquiries
should be addressed to Professor Anushka Patel who was the Chief
Investigator of the study.

Ethics approval and consent to participate
This paper reports a secondary analysis of data collected previously along
with a small sample of new interviews. Details of ethics approval for the
original TORPEDO studies are given in the primary empirical papers
summarised in Table 1 and listed in the references. The new primary
interviews reported in this paper did not require new ethics approval
because they involved only project team members, all of whom are
coauthors on this paper.

Consent for publication
See above. Patient and staff participants in the original TORPEDO studies
gave written informed consent for publication of any relevant quotes.

Competing interests
The authors declare that they have no competing interests. The George
Institute for Global Health has a wholly owned social enterprise which is
conducting commercial projects that include aspects of the intervention
tested in this study.

Author details
1School of Public Health, University of Sydney, Sydney, NSW 2006, Australia.
2Centre for Health Systems Science, The George Institute for Global Health,
University of New South Wales, Level 5/1 King St, Newtown, NSW 2042, Australia.
3Centre for Primary Health Care and Equity, University of New South Wales,
Sydney, NSW 2052, Australia. 4Westmead Clinical School, Faculty of Medicine and
Health, The University of Sydney, Sydney, NSW 2006, Australia. 5Nuffield
Department of Primary Care Health Sciences, University of Oxford, Radcliffe
Observatory Quarter, Woodstock Road, Oxford OX2 6GG, UK.

Received: 1 August 2019 Accepted: 5 November 2019

References
1. Sligo J, Gauld R, Roberts V, Villa L. A literature review for large-scale health

information system project planning, implementation and evaluation. Int J
Med Inform. 2017;97:86–97.

2. Standing C, Standing S, McDermott ML, Gururajan R, Kiani Mavi R. The
paradoxes of telehealth: a review of the literature 2000–2015. Syst Res
Behav Sci. 2016;35(1):90-101.

3. Cresswell K, Sheikh A. Organizational issues in the implementation and
adoption of health information technology innovations: an interpretative
review. Int J Med Inform. 2013;82(5):e73–86.

4. Mair FS, May C, O'Donnell C, Finch T, Sullivan F, Murray E. Factors that
promote or inhibit the implementation of e-health systems: an explanatory
systematic review. Bull World Health Organ. 2012;90(5):357–64.

5. Greenhalgh T, Russell J. Why do evaluations of eHealth programs fail? An
alternative set of guiding principles. PLoS Med. 2010;7(11):e1000360.

6. Orlikowski WJ. Using technology and constituting structures: a practice lens
for studying technology in organizations. Organ Sci. 2000;11(4):404–28.

7. May C, Finch T. Implementing, embedding, and integrating practices: an
outline of normalization process theory. Sociology. 2009;43(3):535–54.

8. Greenhalgh T, Stones R. Theorising big IT programmes in healthcare: strong
structuration theory meets actor-network theory. Soc Sci Med. 2010;70:
1285–94.

9. Anton MT, Jones DJ. Adoption of technology-enhanced treatments:
conceptual and practical considerations. Clin Psychol. 2017;24(3):224-240.

10. Greenhalgh T, Wherton J, Papoutsi C, Lynch J, Hughes G, A'Court C, Hinder
S, Fahy N, Procter R, Shaw S. Beyond adoption: a new framework for
theorizing and evaluating nonadoption, abandonment, and challenges to
the scale-up, spread, and sustainability of health and care technologies. J
Med Internet Res. 2017;19(11):e367.

11. Hart JT. The inverse care law. Lancet. 1971;297(7696):405–12.
12. Pols J. Care at a distance: on the closeness of technology. Amsterdam:

Amsterdam University Press; 2012.
13. Terry N. Appification, AI, and healthcare’s new iron triangle; 2017.

14. Lehoux P, Miller FA, Daudelin G, Denis J-L. Providing value to new health
technology: the early contribution of entrepreneurs, investors, and
regulatory agencies. Int J Health Policy Manag. 2017;6(x):1–10.

15. van Limburg M, van Gemert-Pijnen JE, Nijland N, Ossebaard HC, Hendrix
RM, Seydel ER. Why business modeling is crucial in the development of
eHealth technologies. J Med Internet Res. 2011;13(4):e124.

16. Greenhalgh T, Swinglehurst D, Stones R. Rethinking ‘resistance’ to big IT: A
sociological study of why and when healthcare staff do not use nationally
mandated information and communication technologies. Health Serv Deliv
Res. 2014;39(2):1–86.

17. Greenhalgh T, Robert G, Macfarlane F, Bate P, Kyriakidou O. Diffusion of
innovations in service organizations: systematic review and
recommendations. Milbank Q. 2004;82(4):581–629.

18. Fitzgerald L, McDermott A. Challenging perspectives on organizational
change in health care. London: Routledge; 2016.

19. Hollnagel E, Braithwaite J, Wears RL. Resilient health care. Farnham: Ashgate
Publishing Ltd; 2013.

20. Greenhalgh T, Wherton J, Papoutsi C, Lynch J, Hughes G, Hinder S, Procter
R, Shaw S. Analysing the role of complexity in explaining the fortunes of
technology programmes: empirical application of the NASSS framework.
BMC Med. 2018;16(1):66.

21. Greenhalgh T, Shaw S, Wherton J, Vijayaraghavan S, Morris J, Bhattacharya S,
Hanson P, Campbell-Richards D, Ramoutar S, Collard A. Video outpatient
consultations: a case study of real-world implementation at macro, meso,
and micro level. J Med Internet Res. 2018;20(4):e150.

22. Dijkstra A, Heida A, van Rheenen PF. Exploring the challenges of implementing
a web-based telemonitoring strategy for teenagers with inflammatory bowel
disease: empirical case study. J Med Internet Res. 2019;21(3):e11761.

23. Benson T. Digital innovation evaluation: user perceptions of innovation
readiness, digital confidence, innovation adoption, user experience and
behaviour change. BMC Health Care Inform. 2019;26(1):0. https://doi.org/10.
1136/bmjhci-2019-000018.

24. Dixon-Woods M, Bosk CL, Aveling EL, Goeschel CA, Pronovost PJ. Explaining
Michigan: developing an ex post theory of a quality improvement program.
Milbank Q. 2011;89(2):167–205.

25. Pronovost P, Needham D, Berenholtz S, Sinopoli D, Chu H, Cosgrove S, Sexton
B, Hyzy R, Welsh R, Roth G. An intervention to decrease catheter-related
bloodstream infections in the ICU. N Engl J Med. 2006;355(26):2725–32.

26. Dixon-Woods M, Leslie M, Tarrant C, Bion J. Explaining Matching Michigan:
an ethnographic study of a patient safety program. Implement Sci. 2013;
8(1):70.

27. Peiris DP, Joshi R, Webster RJ, Groenestein P, Usherwood TP, Heeley E, Turnbull
FM, Lipman A, Patel AA. An electronic clinical decision support tool to assist
primary care providers in cardiovascular disease risk management:
development and mixed methods evaluation. J Med Internet Res. 2009;11(4):
e51. https://doi.org/10.2196/jmir.1258.

28. Peiris D, Usherwood T, Weeramanthri T, Cass A, Patel A. New tools for an
old trade: a socio-technical appraisal of how electronic decision support is
used by primary care practitioners. Soc Health ill. 2011;33(7):1002–18.

29. Patel B, Patel A, Jan S, Usherwood T, Harris M, Panaretto K, Zwar N, Redfern
J, Jansen J, Doust J. A multifaceted quality improvement intervention for
CVD risk management in Australian primary healthcare: a protocol for a
process evaluation. Implement Sci. 2014;9(1):187.

30. Peiris D, Usherwood T, Panaretto K, Harris M, Hunt J, Redfern J, Zwar N,
Colagiuri S, Hayman N, Lo S. Effect of a computer-guided, quality
improvement program for cardiovascular disease risk management in
primary health care: the treatment of cardiovascular risk using electronic
decision support cluster-randomized trial. Circ. 2015;8(1):87–95.

31. O’Grady C, Patel B, Candlin S, Candlin CN, Peiris D, Usherwood T. ‘It’s just
statistics … I’m kind of a glass half-full sort of guy’: the challenge of
differing doctor-patient perspectives in the context of electronically
mediated cardiovascular risk management. In: Communicating Risk. New
York: Springer; 2016. p. 285–303.

32. Patel B, Peiris D, Usherwood T, Li Q, Harris M, Panaretto K, Zwar N, Patel A.
Impact of sustained use of a multifaceted computerized quality
improvement intervention for cardiovascular disease management in
Australian primary health care. J Am Heart Assoc. 2017;6(10):e007093.

33. Patel B, Usherwood T, Harris M, Patel A, Panaretto K, SZwar N, Peiris D: What
drives adoption of computerised quality improvement tools by primary
healthcare providers? An application of Normalisation Process Theory.
Submitted to Implementation Science [?] 2018.

Abimbola et al. BMC Medicine         (2019) 17:233 Page 16 of 17

https://doi.org/10.1136/bmjhci-2019-000018
https://doi.org/10.1136/bmjhci-2019-000018
https://doi.org/10.2196/jmir.1258


34. Frankel S, Davison C, Smith GD. Lay epidemiology and the rationality of
responses to health education. Br J Gen Pract. 1991;41(351):428–30.

35. Roland M, Campbell S. Successes and failures of pay for performance in the
United Kingdom. N Engl J Med. 2014;370(20):1944.

36. Gabbay J, le May A. Evidence based guidelines or collectively constructed
“mindlines?” ethnographic study of knowledge management in primary
care. Bmj. 2004;329(7473):1013.

37. Matthews A, Herrett E, Gasparrini A, Van Staa T, Goldacre B, Smeeth L,
Bhaskaran K. Impact of statin related media coverage on use of statins:
interrupted time series analysis with UK primary care data. BMJ. 2016;353:i3283.

38. Loewenstein G, O'Donoghue T. We can do this the easy way or the hard way:
negative emotions, self-regulation, and the law. U Chi L Rev. 2006;73:183.

39. Bushouse BK. Governance structures: using IAD to understand variation in
service delivery for club goods with information asymmetry. Policy Stud J.
2011;39(1):105–19.

40. Abimbola S. Beyond positive a priori bias: reframing community
engagement in LMICs. Health Promot Int. 2019. https://doi.org/10.1093/
heapro/daz023.

41. Swinglehurst D, Greenhalgh T, Roberts C. Computer templates in chronic
disease management: ethnographic case study in general practice. BMJ
Open. 2012;2:e001754. https://doi.org/10.1136/bmjopen-2012-001754.

42. McMullen H, Griffiths C, Leber W, Greenhalgh T. Explaining high and low
performers in complex intervention trials: a new model based on diffusion
of innovations theory. Trials. 2015;16(1):242.

43. Knight AW, Caesar C, Ford D, Coughlin A, Frick C. Improving primary care in
Australia through the Australian Primary Care Collaboratives Program: a
quality improvement report. BMJ Qual Saf. 2012;21(11):948–55.

44. Australian Digital Health Agency: Safe, seamless and secure: evolving health
and care to meet the needs of modern Australia. Canberra: AHDA. Accessed
at https://conversation.digitalhealth.gov.au/sites/default/files/adha-strategy-
doc-2ndaug_0_1.pdf on 29.7.19; 2017.

45. Orlikowski WJ. The duality of technology: rethinking the concept of
technology in organizations. Organ Sci. 1992;3(3):398–427.

46. Bylund PL, McCaffrey M. A theory of entrepreneurship and institutional
uncertainty. J Bus Ventur. 2017;32(5):461–75.

47. Cresswell K, Bates DW, Sheikh A. Six ways for governments to get value
from health IT. Lancet. 2016;387(10033):2074–5.

48. England NHS. Five-year forward view. London: NHS England; 2014.
49. Coiera E. Building a national health IT system from the middle out. J Am

Med Inform Assoc. 2009;16(3):271–3.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Abimbola et al. BMC Medicine         (2019) 17:233 Page 17 of 17

https://doi.org/10.1093/heapro/daz023
https://doi.org/10.1093/heapro/daz023
https://doi.org/10.1136/bmjopen-2012-001754
https://conversation.digitalhealth.gov.au/sites/default/files/adha-strategy-doc-2ndaug_0_1.pdf
https://conversation.digitalhealth.gov.au/sites/default/files/adha-strategy-doc-2ndaug_0_1.pdf

