Power, paradox and pessimism: on the unintended consequences of

digital health technologies in primary care

Introduction

There are ample opportunities to observe that things do not always turn out as
expected. Unintended consequences ‘which result from behaviour initiated for other
purposes’ (Giddens 1993, p.765) have provided rich pickings for social scientists
since Robert Merton described these phenomena in 1936 (Merton, 1936). Examples
include the tendency for performance management to bring unwelcome corollaries
such as bureaucratisation and tunnel vision. Despite generally virtuous intentions,
public health policies may also result in unforeseen negatives, such as increased
injuries when physical activity initiatives promote cycling to school (Oliver et al.,
2019). Bonell and colleagues (2015) have argued that there is an ethical imperative to
pre-hypothesise, at the planning stage, potentially harmful unintended consequences
of public health interventions, as well as their underpinning mechanisms, referring
to this as ‘dark logic’. In complex health care systems where components interact in
‘nonlinear, dynamic, and unpredictable ways’ (Lipsitz, 2012, p.1), unintended
consequences are likely to attend new initiatives. Primary care in the UK has
numerous examples of attempts to shift practice to embrace ‘digital solutions’ against
an undeniably complex backdrop. Our aim is to consider what might be learned from
unintended, apparently unanticipated, consequences (for people, relationships,
organisations and ways of working) of the use of digital health technologies in
primary care and how this understanding might be applied to illuminate and inform

future implementation.

De Zwart (2015) reminds us that ‘unintended’ and ‘unanticipated’ are not synonyms:
consequences can be anticipated and either intended or unintended, but it is clearly
impossible for an unanticipated effect to be intended. While the literature in this
field has often been primarily concerned with unhappy surprises, not all

consequences that are (broadly speaking) unexpected are necessarily unwelcome.



Public sector reformers may sometimes seem naive when the consequences of their
actions appear unanticipated, but as Peters (2007) points out, policy makers are
often faced with a need to ‘make difficult choices in complex situations’ (p.23).
Contemporary readers are unlikely to need reminding that the COVID-19 pandemic
has challenged policy makers trying to protect health systems, workforces and
economies while allowing health facilities, schools, workplaces and public spaces to

stay open.

In the relatively new field of digital health, Lupton (2014) and others have noted the
dominant ‘techno-utopian’ position on digital ‘solutions’ adopted by many
supporters, calling for a more critical stance to be taken. A chorus of social scientists
(e.g. Ash, 2004; Coiera, 2016) have argued that digital health focusses too much on
the technology, contending that complexity is routinely overlooked and that
interventions that do not learn from complex adaptive approaches are unlikely to

succeed (Greenhalgh & Papoutsi, 2018).

Science and Technology Studies (STS) draws on social constructivism to offer a more
critical stance to the study of digital health that invites social as well as technical
analysis (Bijker et al., 2012). Technologies hold different meanings in different
contexts and are used in diverse ways, for different purposes. Thus ‘any “failure” of
technologies should be located in the socio-technical relations of usage, especially in
the expectations, skills and resources of human users’ (Gooday, 1998, p.265).
Woodhouse and Patton (2004, pp.2-3) observed that what “makes sense” will tend
to be in accord with designers’ tacit assumptions’ which may ‘depart in significant
ways from those of the unrepresented’. Using the example of city streets, they
consider how different these would be if traffic engineers and urban designers were
disproportionately comprised of wheelchair-users, elderly people, cyclists or those
with visual impairments. Attempts at heterogeneous engineering have emphasised
the breadth of people, existing technologies, processes, regulations or values with
which a technology must co-exist in order to ‘succeed’ (Law, 1987). STS scholars see
technology implementation, as a ‘highly complex, heterogeneous, and vulnerable
process’ (Ertner, 2019, p.34), shedding light on the ‘invisible work’ that is required.
Oudshoorn (2008) for example, revealed a multitude of vital articulation, affective

and inclusion work required from patients and physicians to operate new tele-



monitoring applications. Examining the introduction of webcams in a rehabilitation
clinic, Pols and Willems (2011) described processes of ‘tinkering’ where the
technology needed to be ‘tamed’ to adapt to the practice of users while also affecting
care practice and creating ‘new kinds of controversies’ (p.35). The messy and
heterogenous aspects of technology-implementation are often side-lined within

mainstream innovation discourses.

In many high income countries, including the UK, digital approaches to health care
have been championed by enthusiastic policy makers as offering the potential to
address some of the key 215t century challenges by providing cheaper, safer care that
is more accessible to patients and at least as effective and patient-centred as the
traditional alternatives (NHS, 2019). Particularly in the area of primary care, digital
access to services (encompassing remote consultations, remote monitoring and self-
management) and digital administrative systems (for patients to manage
appointments, order prescriptions and access their electronic health record and test
results) have been seized upon as answers to what is often described as the ‘crisis’ in
primary care (Blackwood, 2019). In the UK, this crisis is characterised by an ever
worsening shortage of GPs, associated structural changes which have moved away
from a model of continuity of care with a single practitioner, growing need for care
from a population living longer with more complex and chronic health problems, a
shift to shorter hospital stays and continued lack of resource in social care services
(Buchan et al., 2019). The coronavirus global pandemic has exacerbated this crisis, as

well as provided a sudden impetus towards digital services (Peek et al., 2020).

In this paper our focus is on digital health technologies defined as ‘technologies
which use computing platforms, connectivity, software, and sensors for health care
and related uses’ (FDA, 2020). The rapid increase in the use of these tools in primary
care provides a timely opportunity to consider unintended consequences and their
underlying mechanisms. Our intention here is not to rehearse the strengths and
weaknesses of different types of digital health technologies (see e.g. Atherton and
Ziebland, 2016 for a review), nor to document the harms that digital health tools can
lead to (occasionally referred to as e-iatrogenesis) (Weiner, 2007). Instead, we have
conducted a conceptual review, which is reported in an essay format (anon for review

2012), rather than as a conventional literature synthesis. Our main aim was to



develop a higher order understanding of the more nuanced patterning of unintended
consequences of digital health technologies in primary care, which are rarely simply

positive or negative.

Methods

As a conceptual review, this article takes an essay format rather than a conventional
literature review or meta-synthesis reporting structure. Oliver et al. (2019) point out
that the unintended consequences of interventions are rarely evaluated or reported
systematically. We therefore recognised that, for the purposes of this review, the
material that was of most interest to us might be raised in the discussion rather than
reported in the findings. Here we describe the methods that we used to identify

papers, and how we identified and extracted key points to inform this essay.

Clarification of Scope
To clarify our scope, we set the review question as: “what are the unintended
consequences of digital health interventions and technologies in primary care?” A

range of research designs - qualitative studies, surveys and trials — were included.

Search for Evidence

We began by carrying out a formal literature search with assistance from a Senior
Health Care Librarian. This formed one element of exploring the literature and
informing this essay. Digital health is a fast-moving field, we therefore took as a
starting point UK and international studies published from 2014 onwards which
examined the introduction of any digital technology in a primary care setting,
involving the care of patients by primary care staff. This includes the use of online
systems for making appointments, alternatives (such as email, video calls) to the
face-to-face consultation, patient access to electronic health records and mobile apps
to support monitoring and self-care. As well as studies of any research design, we
also included editorials, opinion pieces, and critiques of policy initiatives. To identify
these initial sources, a range of search techniques - including subject headings,
keywords and exact phrases - were applied to four databases (Medline, Embase, Web
of Science, and PsycINFO). Search terms for digital health technologies (including

terms and headings related to computers, telemedicine, telecare, telehealth, remote



consultations, videoconferencing, self-care or self-management, electronic health or
medical records, mobile health, mobile devices, apps, internet health, digital
platforms, online tools, social media, and others) were combined with terms and
headings for primary care (primary health care, general practice, family practice and
general practitioners as subject headings, and variations of these as search terms). As
the focus of our work was on high income countries, a filter was used to exclude low
income (developing country) settings. A filter for ‘consequences’ was also applied
(e.g. ‘intended’, ‘unintended’ etc.), but we also included results without this explicit
phrasing. After scanning the resulting titles and abstracts, we coded references
according to their relevance and potential for inclusion, and subsequently refined our
search terms. The literature included in our formal search reflects an era when health
care providers have been attempting to harness digital technologies to address health
needs in new and novel ways (Anon for review 2015). We therefore excluded studies
of technologies that are part of current standard care (e.g. telephone consultations)
or technologies without direct involvement in patient care (e.g. studies on
administration systems). Having refined our inclusion criteria, a second search with
the Librarian retrieved a total of 3,292 texts from the social and health sciences (both
UK-based and international). We organised the literature by source-type (studies,
systematic reviews, conference abstracts, protocols, books, and dissertations), and by
UK or non-UK context. Though the sources in our bibliographic database included a
vast range of digital technologies, broadly they shared the aim of assessing or
evaluating a general or specific outcome of digital health tools in primary care.

We supplemented our understanding by reading key articles identified through
snowballing via citations (some of which were published before the 2014 cut-off for
our formal search), and through inter-disciplinary discussions and seminars with
colleagues. It was often through this informal process that we identified the most
valuable literature; for example, exploring how Science and Technology Studies
could enhance our critical understanding of technology implementation. Our
literature search was both iterative and collaborative, developing as we refined our

reading and the narrative of this article.

Extracting & Synthesising the Unintended consequences
Through in-depth reading and interpretation of the literature we identified and

extracted all descriptions of unintended consequences from the published accounts.



A limitation of this approach is that those developing or implementing a digital
technology might not draw attention to ‘unintended’ outcomes, especially if these are
negative. Very few articles examined unintended consequences in relation to specific
tools. Our extraction criteria were modified as the study progressed. Where
unintended consequences were suggested, we organised these thematically, breaking
them down into ‘headline’ themes already well covered in the literature, and
‘nuanced’ themes that were less explored. During our reading, it became clear that
unintended consequences in this context were not straightforwardly either ‘positive’
or ‘negative’. To capture this complexity and refine our extraction process, we
developed a coding framework in which unintended consequences were coded in
relation to their effects, context and longevity. We also found consequences that were
the polar opposite of those intended and others that were likely generic to any
attempts at organisational change (whether or not the change was digital).

This process was central for deciding on inclusion; we also remained open to new
literature and kept our search active in these final stages. A constant comparison
approach between the working table and all subsequent reading identified the point
at which we had reached data ‘saturation’ (Glaser, 1965). Formal quality appraisal
tools are not used for conceptual reviews however all papers were read in full and
considered in relation to the inclusion and exclusion criteria, relevance and rigour
(Anon 2012). We discussed key emerging issues with our wider team of

collaborators, all of whom work in primary care and digital health research.

Findings

We present three higher order themes to support better understanding of the
underpinning mechanisms for unintended consequences in digital health
technologies in primary care. These themes are illustrated by case examples, with
focus on those that have been little discussed in the literature. Following Merton’s
(1936) differentiation between consequences for the actor(s) and others, which are
mediated through the culture and social structure, we discuss consequences that i)
disrupt power relations between patients and health professionals or between
different groups of health professions, ii) contribute to paradoxical outcomes and iii)
result in a potentially corrosive sub-culture of pessimism about digital health. While
our focus is on primary care, we return to the wider sociological literature in the final

discussion section.



Power: disrupted relations

Digital health technologies are often framed as ‘disruptive innovations’ (Christensen
et al., 2009). Mesko et al. (2019, p.2) view digital health as ‘the cultural
transformation of how disruptive technologies that provide digital and objective
data accessible to both caregivers and patients lead to an equal level doctor-patient
relationship with shared decision-making and the democratization of care’. Here,
‘disruptive’ technologies fundamentally reconfigure the patient-doctor relationship
and have consequences for power relations. When knowledge that was once held in
the elite domain of medicine became accessible to anyone with an internet
connection the phenomenon of the ‘e-patient’ emerged with an empowered, active
role in their care through digital technology (Mesko et al., 2019). Likewise, (Anon for
review 2016) coined the term ‘digital health citizen’ for those who, gaining the tools
and opportunities needed to actively engage in their health care, are also required to
take on new responsibilities. There are consequences for relationships in front-line
care, particularly with general practitioners (GPs) (Kim and Kim, 2009; McMullan,
2006; Tonsaker et al., 2014). A study in Ireland demonstrated this in the case of self-
management technologies (Morrissey et al., 2018). GPs reported a shift in power
dynamics when patients drew on their knowledge to adopt the more ‘senior’ role in
consultations by presenting and explaining an app to their GP (Morrissey et al.,
2018). Using conversation analysis Stevenson et al (2019) demonstrate how
asymmetrical power relations are maintained in the consultation when internet

resources are ‘recaptured’ by the GPs.

Inter-professional power dynamics may also be disrupted by digital technologies. In
Israel, Chudner et al. (2020) found that primary care physicians believed video-
consultations further perpetuated their low relative power in relation to the executive
managers responsible for decision-making in the Israeli primary care setting.
Physicians felt their organisation assimilated technologies that pleased the patient,
regardless of their opinion. Some believed video consultations fostered a ‘big brother’
culture, one commenting: ‘Because it’s computerised, in addition to knowing exactly
what my quality measures are and what I am supposed to improve, now it will give

them more options to follow after me’ (2020, p.10).



A persistent concern has been that easier digital access could increase demand from
patients, leading to ‘over consumption’ and a spiral of increased expectations. Topol
(2015) writing in the US, suggested that digitalisation would upset the power balance
between doctors and patients leading to increased pressure for treatment. He noted
that this might lead to improvements to quality if patients have the option to ‘shop
around’ for treatment. Evidence that demand and consumption has increased due to
digital options is scant but there are some indications that primary health care
providers may be more likely to issue a prescription during a remote consultation.
Unsurprisingly, the few studies that have reported in this field focus on antibiotic
prescriptions. While the evidence is scarce, this concern about over-prescribing,
especially in relation to antimicrobial stewardship, is potentially one of the more
serious of the unintended consequences of digital health technologies in primary care

and deserves attention.

A US study provides some evidence that primary care doctors are more likely to
prescribe antibiotics during a remote ’e-visit’ than during a face-to-face consultation
for sinusitis or a urinary tract infection (Mehrotra, 2013). A 2018 study of seven
private online video consulting companies operating in the UK found that four of the
online services specified on their websites that they would prescribe antibiotics
(Peters et al., 2018). The authors noted that none explained the difference between
viral and bacterial infections nor mentioned the need for antimicrobial stewardship.
Indeed, the relative ease of access to treatment with antibiotics was used as an
advertising strategy for these online services. Internet searches for ‘get antibiotics’,
‘prescribe antibiotics’, ‘antibiotic prescription’, ‘buy antibiotics’ and ‘private
antibiotics’ all provided an advertising link to a general practice video consultation
service promising an antibiotic prescription ‘in minutes’ as the top result (2018,
p.163). The drivers for this behaviour include the wish to ‘play it safe’, the suspicion
that the patient will ‘shop around’ online, uncertainty around the medico-legal
consequences of online prescribing, reluctance to embark on time-consuming and
interactionally complex explanations about why a prescription may not be needed, or
concern about potential damage to the doctor’s online ratings if they do not

acquiesce to a request.



Interestingly, in Sweden, which prides itself on a comparatively low rate of antibiotic
prescribing through its (public funded) healthcare system, the belief that online
doctors would overprescribe was one of the three main concerns expressed about
telemedicine (the others were that the physical exam is necessary for diagnosis and
that telemedicine would encourage consultation for trivial complaints). Although
allegations that online services in Sweden were overprescribing antibiotics have been
challenged on methodological grounds, the concern led to an increase in regulation
and oversight of prescribing through online services (Blix and Jeansson, 2018) with
the authors concluding that ‘it is the remuneration systems and supervision that

should be reformed, not the patients’ demand for better health care’ (2018, p.21).

Digital health technologies pose new issues of accountability and documentation
with consequences for power relations (Dudhwala and Woolgar, 2019). In Norway,
Melby and Hellesg (2014) identified the unintended consequences for inter-
professional collaboration of e-messaging. As e-messages appeared automatically in
patients’ electronic record, homecare nurses felt their requests to GPs to call back
now carried more weight than when mediated through GPs’ medical secretaries with
sticky note reminders that frequently got ‘lost’. The authors concluded that the
‘structural change in communication had the unintended consequence of

challenging the established status between nurses and GPs’ (Melby and Hellesg,
2014, p.351).

Digital technologies may also unexpectedly help to balance power relations between
patients and GPs making it easier to address issues that matter to the patient.
Recent qualitative interviews about GP’s safeguarding practices during the pandemic
found that, although there were several ways (such as concerns about the patients’
privacy, inability to assess body language, lack of continuity) in which remote
consultations made it more difficult for the GPs to raise safeguarding issues, there
were also new opportunities, such as less pressured discussions when neither the
patient nor the GP was conscious of a full waiting room or an over-running clinic
(Anon, 2021). In Canada, Ferrari et al. (2016) explored perspectives surrounding a
tablet-based survey completed by patients in the GP waiting room. iCCAS
(Interactive Computer-Assisted Client Assessment Survey) involved a mental health

self-assessment with impact on access and care provision evaluated among providers



and immigrant, refugee ethnic minority and low-income groups. While the intended
purpose of iCCAS was to generate a risk-summary for clinicians and a plain-language
recommendation sheet for patients, in practice the intervention also provided some
patients with ‘tangible proof of their distress and mental health issues’ and gave
patients ‘permission to speak’ about the issues in the consultation (Ferrari et al.,

2016, p.9).

In Banks et al’s. (2018) study of asynchronous written online consultations, practice
staff sometimes characterised patients as ‘gaming’ the appointments system to
achieve quicker access (e.g. by selecting the ‘blood test’ option when they needed a
face to face appointment rather than trying to justify their need via algorithmic tick
boxes). While patients might more generously be seen as finding workarounds rather
than ‘gaming’, staff characterised this as an inappropriate use, particularly when the

responsibility (to arrange access) shifted back to the practice (2018, p.5).

The double-edged sword of the ‘digital health citizen” has received less attention in
recent years. In 2003 sociologist Henwood (2003, p.605), argued that ‘the informed
patient will not emerge naturally or easily within existing structures and
relationships’. Fifteen years later Morrissey et al’s. (2018) exploration of smartphone
apps, noted tensions around inconsistent divisions of responsibility which differed by
technology type. For example, GPs were happy to encourage digital reminders to take
medicines, where the responsibility for the action lay with the patient. However,
when home blood pressure monitor readings were sent directly to the GP these were
less popular. GPs concerns included that technology amplified the fuzziness of
boundaries around the duty of care (Morrissey et al., 2018). Such unresolved
tensions and inconsistencies can lead to confusion around patients’ rights and

responsibilities as ‘digital health citizens’.

We now turn to paradoxical consequences, those that are not just disruptive, but

appear to be in stark contradiction to the intention.

Paradoxes

10



By paradoxical consequences we mean those effects which are the opposite of those
intended. This is not simply a category for the harmful effects of tools intended to
bring benefit, of which there are plenty of examples in the healthcare technology
literature, but is more specific, addressing the irony of how a tool designed for a
particular purpose can deliver a contrary outcome, sometimes in parallel. In 1983
Bainbridge drew attention to the ‘ironies of automation’ which show that as
technologies become more advanced people with specialised skill sets are needed on
hand for the occasions when the technology fails. Paradoxical tensions have been
observed in the information technology (IT) field for decades (Ciriello et al., 2019),
for example how IT can both grow and constrain productivity (Brynjolfsson, 1993).
Examples from health include dualities in how remote caring technologies can both
empower and disempower caregivers and the people they care for (Anon for review
2010), and how social media can be socially isolating (Primack et al., 2017). In a
seminal early work in the field of digital health, Koppel and colleagues identified how
a hospital-based computerized physician order entry system designed to reduce
medication errors led to 22 types of medication error risks (Koppel et al., 2005). A
systematic review of technology interventions to improve medication safety in

primary care also noted the potential for e-iatrogenesis (Lainer et al., 2013).

We identified several studies which illustrate paradoxical consequences of primary
care digital technologies. We focus on examples from three areas: tools designed to
manage workload which increase it, safety initiatives which lead to errors, and
innovative communications which worsen interactions. In a UK primary care setting,
Banks and colleagues (2018) showed that an e-consultation system introduced in
part to help reduce workload was perceived as adding to overall GP workload due to
the need for frequent additional follow-up telephone or face-to-face consultations in
order to get full information for clinical decision-making. The authors concluded that
the system did not deliver financial savings and there was no overall improvement in
freeing up GP time (the intended effect of the innovation). In practice this e-
consultation system, designed to replace some offline interactions, was used for
making triage decisions rather than clinical ones. In Sweden Oberg and colleagues
(2018, p.964) interviewed primary care nurses who also reported the unintended
increase in workload caused by the digitalisation of primary care. They described

‘digital chaos’ and delay caused by multiple logins on unsynchronised systems for
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which they neither had time nor training. Digitalisation of primary care was
perceived by the nurses as a threat to the nurse/patient relationship due to the loss of
personal contact, worries that this might compromise safety, and a feeling that they

were spending too much time on digital administrative tasks.

Sociotechnical studies have long recognised that innovations require changes to
working practices and affect inter-professional relationships. This can lead to active
resistance, passive hindrance or resistive compliance, especially if the benefit is not
immediately apparent. Technologies can lead to paradoxical effects in one setting
and not in others, and often issues of local implementation are key. We found
instances of primary care initiatives designed to reduce errors, which had the effect
of increasing them, often these related to electronic health record and clinical
decision support systems. Sittig and colleagues (2016) review the ‘new’ unintended
consequences of electronic health records. These include interoperability challenges
which mean that clinicians often have incomplete information available to them to
inform decision-making; and conversely the risks presented by ‘information
overload from marginally useful computer-generated data’ (a combination of data
from decision support systems, text generated from clinician-entered structured
data, and a tendency to freely ‘cut and paste’ in electronic records) and how they can
— ironically — lead to clinicians missing information which leads to harm (2016, pp.7,
10). The authors also report the risks of frustrating user experiences causing user
errors due to poor design and regulatory constraints; privacy and confidentiality
breaches; and a focus by clinicians on recording measures used by systems for

performance management distracting from potentially more important outcomes.

A third area where we found paradox was where new communication systems were
found to impair communication. For example, Donaghy and colleagues (2019),
studied video consultations in UK primary care. While noting that these offer
advantages over telephone appointments, and had advantages for certain groups
(such as working patients, or those with mobility problems), they also describe how
technical and reliability problems were common. These technical challenges reduced
the rapport and the effectiveness of communication. A participant in a study of

online consultations by Farr and colleagues (2018, p.7), felt their treatment had been
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“compromised and delayed as a result’ of a technology that was meant to improve

health care access and efficiency.

In the literature describing unanticipated consequences of digital health
technologies, it is striking to note the number of accounts of tools designed to be
safer or more effective or cheaper or more patient-centred (all claims which are
frequently made for digital tools) which have effects which show them to be less safe,
less effective, more expensive or disempowering. This may be influenced by the
nature of rhetoric and the compelling narrative of a paradoxical tale of the
unexpected; accounts suggesting hubris are thus more likely to attract attention.
Such reports may also contribute to a more pervasive culture of scepticism about all

things digital, which is the unintended consequence we turn to next.

Pessimism: a potentially corrosive sub-culture

Resistance to change is normal, and innovation fatigue may be anticipated in systems
that are constantly changing (Greenhalgh et al., 2008), so here we consider whether
there is any evidence that negative experiences of digital health technologies in
primary care may contribute to a sceptical narrative about digital initiatives in
general. This of course is in striking contrast to the generally optimistic, and
sometimes techno-utopian, tone of much of the policy statements in this area
(Henwood 2019). There is a narrative among health care staff about ‘the burden of
technology’ whereby technology is seen as ‘cumbersome’ or causing interference with
clinician-patient relationships. For example, in comparison with other forms of
‘warm’ caring work, Mol et al. (2010) characterised work involving technology as
‘cold’. Similarly, Oberg et al. (2018) reported that in their study Swedish nurses were
convinced that the patient was the ‘biggest loser’ in an increasingly digitised
healthcare system that makes health care more impersonal. Chudner and colleagues
(2020) reported that Israeli doctors believed that their own needs were seen as less
important than those of patients, leading to a broader resistance to telemedicine.
This reduced their intention to use video-consultations, linked to feelings of
powerlessness and lack of control in the implementation plans for digital health
technologies (2020, p.5). Reflecting on recent changes that have encouraged others

to leave the profession, British GP Helen Salisbury has recently written:
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So, what would it take to make me throw in the towel? If the only way of seeing
patients in future was through remote consulting, I wouldn’t last. Many doctors
have adapted to this new way of working, but I'm not one of them. And if I lost
continuity of care and was unable to look after my own list of patients, I'd struggle

to enjoy the job. (Salisbury 2021)

In outlining the ISTA (interactive sociotechnical analysis) model for understanding
organisational consequences of digital health technologies, Harrison et al. (2007)
excluded the response of ‘negative emotions’ on the grounds that these operate at an
individual level. However, we propose that in the culture of primary care practice
negative experiences of digital health technologies may have a corrosive effect,
contributing to a shared narrative of failure, poor value for money, suspect or
discredited rationale and compromised safety. This is partly due to the perception (or
perhaps observation) that different digital health technologies nevertheless share
features (e.g. imposed, remote, cold, impersonal) that explain their failure or non-
adoption in primary care settings. As presented in our exploration of disrupted
power relations and paradoxical outcomes, digital technologies have been blamed
for creating more work, undermining communications, misrepresenting complex
workflows as linear, causing new types of errors, creating over dependence on
technologies, damaging existing structures and patterns of work, causing staff
frustration with inflexible systems, and compromising patient safety (see for example
Atherton and Ziebland, 2016). Staff often respond to these features with
workarounds to avoid cumbersome procedures, accommodations which (as we have
discussed above) are portrayed as ‘gaming’ when exercised by patients. Health
professionals who have not been fully engaged in the adoption of the new technology
may enact ‘resistive compliance’ (Hans, 2018) whereby they minimise interaction

with the new technology without openly rejecting its use.

Individuals may also draw on their experience of negative consequences of digital
health technologies to construct a shared narrative that these ‘types’ of changes do
not work. Johansson et al. (2014, p.175) found that nurses expressed an aversion to
working with new technology contending that ‘the more technology...the more
sources of error’. Patients weigh up perceived benefits of accessing their own health

records against security and other risks, for example hacking, unauthorised access
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and identity theft. Accounts of failed and expensive IT systems appear to seep into a
collective scepticism among some staff in primary care about ‘new systems’ especially
those for handling large databases. As a participant in Papoutsi et al.’s (2015) study
commented ‘I just have very little faith in the way that the NHS handles databases.
I don't think it’s got a very good record. [...] I know how bad some of the IT systems
have been. I've had to work with them myself, and we just hope the National Health
Service will get this one right. Theyve got a few wrong in the past...” (p.10).

Members of the public may also worry that insurance companies, employers and
‘people outside the NHS’ could gain access to their records (Papoutsi et al., 2015,
p.8). Any overarching scepticism about competence and security could jeopardise the
adoption of digital technologies in primary care, even those that pose no apparent
security risk. Innovators who make it their business to ask staff about their past
experiences with digital technology will be in a better position to engage fruitfully
with any concerns. And of course, those staff whose experience of digital health
technologies in primary care is largely positive (perhaps due to being appropriately
consulted, involved and trained) will be likely to receive other new ideas more

enthusiastically.

Discussion

In this essay, based on a conceptual review of digital health technologies in primary
care, we have tried to move beyond an approach which characterises the ‘barriers
and facilitators’ to the adoption of technologies, or their ‘strengths and limitations’.
Typically, when a technology is introduced (whether through a trial, or into routine
practice) there will be enthusiasts as well as cynics. If the rationale for staff (or
patient) resistance is not understood, evaluators are in danger of concluding that the
technology would surely succeed if only the errant staff (or patients) were better
trained or re-educated. While this ‘knowledge deficit’ model of behaviour change has
been widely discredited for patients and the public, it remains strangely persistent in

relation to health care professionals.

We agree with Henwood and Marent (2019) that the dominant health policy

discourse is promissory, and often uncritically positive in tone, yet, as we have
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shown, this is not entirely shared by primary care staff who have had exposure to
digital health technologies in their organisations. The need to pivot to remote
consultations during the 2020/21 pandemic has given GPs and the communities they
serve opportunity to reflect on what is gained and what is lost. These newly informed
perspectives need to be used to help reconfigure access and consultations; if they are
not it is likely that the crisis in recruitment and retention in primary care will

continue.

Nevertheless, primary care can gain from embracing the opportunities offered by
digital health technologies. Professionals may be pleasantly surprised to learn, from
sociological research, that supportive relationships with healthcare professionals can
develop through texting related to remote monitoring for diabetes (Piras 2019) or
that some ‘high tech’ wearable technologies can be associated with more comfortable
and ‘natural’ feeling care, as evidenced by Joyce (2019) in relation to remote (non-

tethered) monitors for use in childbirth and with new-borns.

Whether or not an unintended consequence is considered desirable often depends on
whose perspective is considered, for example who becomes ‘empowered’ at whose
expense and with what results. Utopian visions of patient ‘empowerment’ have been
critiqued in recognition of the constraints and contradictions that are bound within
existing structures and relationships. Clearly, in relation to power relations more
nuanced understandings of ‘positive’ or ‘negative’ unintended consequences are

needed.

Unexpected effects may be thought almost inevitable with any drive to modernise,
especially with technology (Margetts et al., 2012). Lipsitz points out that in a complex
and non-linear system such as health we should expect the unexpected (Lipsitz
2012). However, Perri 6 (2014) questions whether unintended consequences really
are an inevitable feature of public policy. Using a neo-Durkheimian lens to assess the
individual and structural agency associated with an array of (welcome and
unwelcome) unintended consequences from three British governments of the 1960s
and 1970s. Perri 6 argues that at least fifteen years’ hindsight, documents, data and
reflection from the actors are required to consider fully the consequence of policies.

The author draws on the exemplar of Edward Heath’s conservative government in

16



the early 1970s: ‘Heath’s great achievement of securing EEC membership in 1972
has enraged Europhobes in Britain ever since, but its intended consequences
dominated its unintended ones’ (2014, p.688). Writing in 2021, as Britain leaves the
EU, it is apparent that an even longer long view may sometimes be required. We are
sure this will also be the case as researchers and policy makers try to unravel the
effects of different governments’ responses to the Covid-19 pandemic on health,
education, trust in experts, employment, the economy, transport, tourism, inter-

generational and social relationships.

Perri 6’s analysis of models of decision making and implementation also suggests
that the distribution of intended and unintended consequences is far from random.
Applying these observations to digital health technologies in primary care, we may
concur that organisations based on an individualistic model are inclined to be over-
optimistic about their ability to introduce change (Perri 6). The emergence of ways to
‘game’ a system (whether by staff or public) are typically associated with changes
imposed through hierarchy. These can be just as disruptive, even if less apparent, as
an ‘open revolt’ response, which is more often associated with changes imposed
through constraint (Perri 6). Policy makers and practitioners will not be able to
prepare or control for every unexpected eventuality, yet awareness of both the
complex adaptive nature of primary care and the roles both of actors and system

structure are key.

We propose that when evaluating or implementing digital technologies in primary
care, careful consideration should be given to the ‘dark logic’ of the technology
(Bonell et al., 2015) in context, as well as to its potential. We agree with Bonell and
colleagues that when evaluators or implementers consider the intended benefits of
their intervention (through a logic model), they should also systematically consider
what the unintended effects may be, through theorising these through consideration
of interactions with stakeholders and social structures, by comparing the
consequences of similar tools where an evidence base exists, and by consulting
individuals or groups familiar with the local context. In particular, attention to the
issues that we have discussed in this article, of disrupted power relations, the
potential for paradoxical outcomes, and impacts on the expectations of staff in

relation to digital innovation are advisable, and reduce the likelihood of these being
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unanticipated. In this way a more critical, nuanced, and realistic assessment of the
likely impact of the innovation (and associated practices and processes) can be made,
and staff can be vigilant to the early indications of negative consequences. Wider
discussion with the workforce, as well as with patients and the public, before
implementation could help to avoid unintended negative effects and help avoid a
corrosive pessimism among staff about digital technologies. Such an approach could
also help to foster a sense of ownership, interest in monitoring the effects that matter
to the organisation and renewed interest in deploying digital innovations that show
promise. Accounts of unintended consequences make engaging stories; a reflective,
learning organisation could employ these examples as part of an implementation
strategy to raise awareness of such effects and challenge the more techno-utopian
visions of the digital enthusiast policymakers, while still supporting change and
quality improvement among (the generally more sceptical) staff by demonstrating an

awareness to be vigilant to, and learn from, unintended effects.
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