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HCI recognises the “sandwich” of users/interactive systems/tasks — ideally achieving effectiveness,
efficiency and satisfaction for the user — hence user centred design and other key methodologies of
HCI. For medical apps this is not sufficient, as patient outcomes are more important than usability.
We aim to stimulate discussion on the need for a new approach, we tentatively call “pizza HCI,”
which emphasises the more rounded form of HCI needed to respect the patient:
patient/clinician/system/clinical task/patient. Core user-centred design methods, such as think aloud,
need extending into pizza HCI by greater emphasis on stakeholders than on users in isolation.
Medical apps, HCI, Pizza HCI.

1. INTRODUCTION
Healthcare systems are characterized by rising
costs and increasing demand for services (World
Bank, 2018). The National Health Service (NHS,
2017) in the UK estimates that spending on health is
rising from £79bn in 2006 to £126bn in 2019.
Medical apps are considered a cost-effective way to
solve many health system problems (European
Commission, 2014; NHS, 2014; Qiang et al., 2011;
WHO, 2011). Their potential beneficial effects
include reduced costs, increased quality, reduced
workload, staff/patient engagement, and reaching
rural areas (European Commission, 2014; Varshney,
2014). Guo et al. (2016) adds, ―improvement in
access to information, accuracy and efficiency,
evidence-based decision making at the point of care
and enhancement in performance, confidence and
engagement in different contexts.‖

Conventional HCI sandwich (left) contrasted with the
more rounded “pizza HCI,” which includes the patient
(more generally, other stakeholders) in the loop.

patient. (We note that this point is made briefly in the
recent Blandford et al. (2018) we read after doing
our review.) Without improved clinical outcomes, the
usability for the clinician is irrelevant. Clearly poor
usability will generally be unproductive, but good
usability does not ensure good patient outcomes. In
fact, it may encourage the clinician, engrossed in
their UI experience, to ignore the patient.

Conventional HCI rightly puts the user at the centre
of design and evaluation processes. HCI developed
when computer applications were predominantly
systems like word processors and office systems
running on personal computers: the user had a task,
and it was clear that computers should be easier to
use. Cairns & Cox (2008) present a good
perspective on conventional HCI, and conventional
HCI approaches for medical devices are covered by
the NHS (2010) and the regulator, the MHRA
(2017).

2. BACKGROUND: PRESSURE ULCERS AND
MEDICAL APPS
Although there are many other examples (such as
diabetes), we are working with a medical app for
managing pressure ulcers.
Pressure ulcers, abbreviated PU, are ―localized
damage to the skin and/or underlying soft tissues
usually over a bony prominence or related to a
medical or other device" (NPUAP, 2016). PUs
potentially affect all patients, particularly the elderly.
If not treated correctly, PUs can lead to abscesses,

However, we found the HCI literature on medical
apps disappointing. Our insight is that HCI needs to
look beyond ―the user‖ to consider the care of the
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necrosis, and systemic infections causing death
(Yarkony, 1994). Bennett et al. (2004) stated that
412,000 people in the UK are affected per year by
PUs. Posnett & Franks (2008) estimate the annual
cost to the UK at around £1.8-2.6bn a year; they
attribute much of these costs to the additional
nursing care required. The NHS recently (2018)
initiated the campaign ―Stop the pressure.‖, which
shows their significance on the healthcare system.
Most of PU incidence could be avoided, but regular
skin-checks are not performed or not performed
well (Shahin et al., 2008; Thoroddsen et al., 2013).

(Wyatt, 2015) only 13% assess medical apps as
―essential‖ to their clinical work and only 12%
reported usage of ―several times a day‖.
Despite the evidence for benefits of apps in the
literature, there are barriers and risks, especially in
clinical settings (Aitken et al., 2017; Aitken and Lyle,
2015; European Commission, 2014; PWC, 2013;
Whittaker, 2012; WHO, 2011b; Wyatt, 2015; Zhang
et al., 2014; Zhang and Adipat, 2005).
A recurring problem is lack of usability evaluation
and ineffective integration into the clinical task
workflow. Wyatt (2015) says ―there is a clear
evidence that the design and usability of apps for
clinicians – even those that have passed CE
marking – fail to take account of well-known human
factors issues.‖ The lack of usability evaluation leads
to increased error rates in hospitals (Thomas and
Thimbleby, 2018). As a strategy to solve this issue,
Zhang et al. (2014) and Wyatt (2015) suggest user
and context-focused design with usability evaluation,
which is the conventional HCI focus.

Health IT as a solution for PU prevention and
treatment has been raised in the literature
(McDonnell et al., 2010; Thoroddsen et al., 2013).
The benefits of IT-enhanced wound care (reduced
treatment costs, reduced number of visits and
decreased healing times) for treatment of PU been
confirmed by Khalil et al. (2016), particularly by
improving
education
and
documentation.
Additionally, Su & Liu (2012) argue systems need
to support mobility to be usable in clinical settings
with patient needs. Hence, the use of a medical
app for the treatment of PU seems reasonable.

However, Fiordelli et al. (2013) argue the main part
of evaluation of medical apps is to assess clinical
outcomes and not usability. This is the missing
patient-focused perspective. Fiordelli et al. (2013)
also recommend to address this inappropriate use of
methodologies in to early development stages. It is
not sufficient to observe if a medical app is only
meeting the functional requirements - so basically
does the task what it should. A study by Meulendijk
et al. (2014) has shown that Non-functional
requirements (―attributes of or constraints on‖ the
app (Chung and do Prado Leite, 2009)) such as
Usability are more important for users than Privacy
and its importance even increases with the age.
Hence, all stakeholders including clinicians and
patients have to be integrated at each testing stage.

3. A MEDICAL APP AND THE HCI LITERATURE
Our example of app implementation for healthcare
professionals is the Offload app trialed with
community nurses in a region of South Wales,
initiated by the Pressure Ulcer Prevention and
Intervention Service (PUPIS) and implemented by
Fujitsu UK. The motivation for Offload was driven by
the fact, that each week, an average of 10 cases of
PU are identified in the hospital’s catchment
population, of which approximately 60% are already
in the advanced stage of PUs (stage 3 or 4). The
main objective of the app is to facilitate patients'
increased involvement in the treatment and
prevention of PU, to facilitate simplified and
improved access to information from community
healthcare professionals, as well as communication
to specialist services. Hence the patient is a ―user‖ in
addition to the clinician.

Patient-focused development and design of apps
are increasing in the literature – Varshney (2014)
and Hamine et al. (2015). However, adoption by is a
major factor for generating benefits (Varshney,
2014). A study by (Aitken and Lyle, 2015) reports
that an important barrier to patient adoption of apps
is if their physician is not using them. Especially, with
increasing age, the opinion of the physician
becomes more important than the Certifiability of the
app (Meulendijk et al., 2014). Well-informed patients
and increased patient engagement reduces the
need of healthcare services, something conventional
HCI misses. Nevertheless, apps cannot replace
work for clinicians, since they are needed, for
instance, to discuss options with the patients, to
make decisions with patients, and to perform or
guide the treatment.

Offload was evaluated in a rapid economic
evaluation by the Health Economics Department,
Swansea University. A majority of nurses agreed on
the app's utility and 94.4% wish to use the app in the
future. Nevertheless, barriers to wider adoption and
implementation have to be overcome. The actual
use of the app in clinical practice is low: 10 out of 18
nurses used the app only 1-4 times during a 3month trial period. Conventional HCI evaluation
found barriers to wider adoption, including low
mobile technology literacy and the need to learn new
technologies; also, the diverse needs and
requirements of clinicians and patients was a
challenging factor. These problems are typical for
apps in clinical settings. In a survey of clinicians

Only if patients (and carers), who collect their data,
and clinicians, who review data and use apps, then
decision making can be improved — and this is
critical for PU. Clinical work is complex and with
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introducing further new technologies into work, the
more complex it becomes (Varshney, 2014). This
can lead to higher error rates (Kushniruk et al., 2004;
Varshney, 2014), which could be avoided, they
claim, with ―context-aware‖, cognitive load-balancing
and flexible UI designs for specific clinicians and
diseases. According to Zhang et al. (2014), due to
the lack of evidence about wider usability, clinicians
remain unconvinced about successfully integrating
apps into their tasks. Whittaker (2012) sees the
need for increasing the knowledge of ―what works‖
accompanied by stronger ―collaboration with end
users‖ and sharing information about the results.
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