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Abstract
This paper presents a micro-level study of affordances of a hospital paper drug chart in the clinical
context of a care of the elderly. It discusses how the chart mediates the activity of prescribing pain
medication under conditions of uncertainty, in a context of distributed work among different clinical
roles, each with its own rules, rights and responsibilities.
The chart is a multidisciplinary tool used over the course of time of a patient hospitalization. Its paper
format is known to afford flexibility, more so than rigid computer systems and digital forms. Under
uncertainty it would be reasonable to expect paper flexibility to support sensemaking. Yet, in this context it is its structure rather than its flexibility that affords reducing clinical uncertainty. The chart
structures and solidifies messiness of pain management, by transforming patients’ experiences into
‘data points’ (gathering small data) and building a record of a therapeutic trial. Thus, it simultaneously reduces and obfuscates uncertainty. This paper contributes to the literature on working with uncertainty in everyday practice, artifact’s affordances and the role of small data (as opposed to big data) in decision making under uncertainty.
Keywords: Decision making, Uncertainty, Affordance, Small data, Health care practice, Drug chart

1

Introduction

Many, if not all, decisions in organizations are made in uncertainty. Uncertainty arises from inadequate understanding, incomplete information, and undifferentiated alternatives (Lipshitz and Strauss
1997). Much has been written about how people make decisions under such conditions, how such decisions might be optimized, and what coping strategies people could employ (Beckman et al. 2004;
Packard et al. 2017).
Our paper, drawing on affordance theory and practice perspective (Anderson and Robey 2017; Fayard
and Weeks 2014), takes a different approach. It aims to analyse how an artefact in everyday use in
clinical practice – a drug chart – mediates, under conditions of uncertainty, the activity of prescribing
pain medication in the clinical context of a care of the elderly ward. Our focus is on the material structure of the drug chart and its affordance in the context of distributed work among different clinical
roles (mainly doctors and nurses), each with its own rules, rights and responsibilities.
In clinical practice uncertainty is ubiquitous due, amongst other factors, to a variety of symptoms of
different conditions, heterogeneity of patients, different trajectories of how a condition may evolve,
and existence of potential treatments available and their benefits to a particular patient (Han et al.
2011; Hillen et al. 2017; Logan and Scott 1996). Uncertainty is also inherent in the communication of
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any subjective experiences, such as the experience of pain. For example, individuals have different
pain threshold; pain experiences are influenced by cultural and social norms (Angelelli 2004). Communicating the nature and strength of one’s pain is a challenge for any person and pain management is
known to be a matter of communication, patient-clinician relationships and trust, which have also
complex dynamics (Schiavenato and Craig 2010; Skipper 1965).
Pain medications have side effects detrimental to the general wellbeing of the person, including increasing mental confusion and risk of falls. If patients are able to assess and communicate their own
state of being, the decision on whether to suffer the side effects but alleviate the pain, or suffer the
pain but not having side effects, is shared with them. With patients with severe dementia this decision
rests with the clinicians, doctors and especially nurses. Their collaborative work unfolds over time and
is mediated by artefacts such as clinical records and drug charts. These charts also reflect, or embody,
in their structural properties (e.g. shape, size, material) their own history, i.e. other people’s activities,
and the knowledge of how they are to be used.
This paper illustrates how a hospital drug chart structures and solidifies messiness and uncertainty of
pain management of patients with dementia. It shows strategies the chart affords in dealing with uncertainty, such as building a record of a therapeutic trial. It highlights, however, that those strategies are
not inscribed in the chart but learned through practice. In doing so, this paper contributes to the literature on the role of artifacts in everyday practice, by illuminating how an artefact mediates the conditions of uncertainty, and to our understanding of affordances. By focusing on ‘small data’ collected in
daily trials our paper also complements the literature on the use of big data to reduce uncertainty of
business decisions (Hsinchun et al. 2012; May 2014).
Furthermore, understanding of current work processes and practices is important to their digital transformation, particularly in such a complex environment as healthcare (Petrakaki et al. 2016). In England, all hospitals are to turn to paperless operations, including replacing paper-based prescription
charts with electronic prescribing and administration (EPMA) systems. The designs of some of these
systems (e.g. MedChart) closely resemble the structure of the paper drug chart discussed in this paper.
Research over implementation and adoption of EPMA systems in North America, Europe and Australia found a number of unintended consequences (Campbell et al. 2006; Mozaffar et al. 2017), some of
which are associated with interface design, suggesting the need for a better understanding of the processes of medicine management that these systems are intended to support.

2

Sociotechnical View on Affordances

We adopt the concept of affordance as an underlying lens to explore how healthcare practices, and in
particular pain management for people with dementia, are conditioned by a drug chart. We subscribe to
the real (dispositional) and relational conceptualization of affordances (Fayard and Weeks 2014; Gibson
1979), i.e. we see them as possibilities for goal-oriented action that arise from an artifact’s features or
characteristics in relation to individuals or groups within a socio-cultural context (Markus and Silver
2008; Petrakaki et al. 2016; Pozzi et al. 2014).
Affordances “provide grounds for individual decisions, architect situations of choice, and ‘suggest’ the
choice (action) that should be made” (Abrishami et al. 2014 p. 126). Thus, a drug chart may include an
inscription of how and when an individual nurse should administer a drug. However, an affordance of an
artefact may be perceived and actualized differently by various people (Anderson and Robey 2017;
Majchrzak and Markus 2013; Strong et al. 2014). Perceptions of affordance of an artefact are shaped by
its socio-technical environment, and meanings within a cultural context outside the immediate use of
technology (Bloomfield et al. 2010; Petrakaki et al. 2016). Hence nurses working in different cultural
and regulatory contexts, whilst using drug charts to guide their practice, may exercise different levels of
autonomy when administering drugs. However, an affordance should not be simply conceptualized as
a dyadic relationship between an individual person and a single artefact. Affordances can also “frame
stakeholders towards speciﬁc collective sociotechnical practices” (Abrishami et al. 2014 p.126). Thus,
a drug chart may become a boundary object that helps to coordinate work performed by different peo-
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ple and devices. Affordances of one artifact may depend on affordances of other artefacts (BurtonJones and Volkoff 2017; Strong et al. 2014).
Whilst we agree that affordances are not about “technology as an object” but about “actions in the
world that involve technology” (Faraj and Azad 2013 p. 255) we are also interested in technology’s (in
our case a paper-based technology) features and how those may mediate actions. Hence, we adopt a
sociotechnical perspective on affordances. This means that we consider artefacts as technology-inpractice (Timmermans and Berg 2003) embedded in work and social practices and part of heterogeneous relations both potentially enabling and obstructing activities. However, we do not go as far as taking a sociomaterial standpoint that sees work and material objects as mutually constitutive, always
configuring each other in practice (Beane and Orlikowski 2015; Orlikowski and Scott 2008). We believe that, at least for analytical purposes, we can ‘praise apart’ the technological and the social, and
analyse properties of artifacts to examine how those influence practice.

3

Methods and Settings

3.1

The case

The activity studied in this paper is that of prescribing pain medication for hospital elderly patients,
including those with cognitive impairment associated with dementia (Manias 2012; Spinewine et al.
2005). Managing pain in patients with dementia is known to be a challenging clinical practice area;
patients unable to tell about their pain are being left in pain or receiving inconsistent pain relief (CQC
2014). The reasons for these problematic outcomes are complex, involving for example, hospital routines centred around the organisation of the ward rather than patients’ needs, staffing levels, or the
availability of hospital resources for alternative (non-pharmacological) management of pain (Lichtner
et al. 2016). The data at the basis of this paper was collected in a hospital in England in 2013-2014,
with a special focus on an elderly care medical ward. At the time of the study the ward had facilities to
care for 28; most of the patients were often very elderly (above 80 years of age) and frail, several in a
state of confusion or suffering from dementia. The clinical team were made of two hospital consultants, with their medical team of registrars and junior doctors, and two senior sisters, with staff nurses
and healthcare assistants. Other members of the multidisciplinary team were a pharmacist dedicated to
the ward and one or more physiotherapists.

3.2

Data collection and analysis

Data were collected with a mix of qualitative research methods including non-participant observations
of daily ward activities, audits of patient records, semi-structured interviews with staff and carers, and
analysis of hospital documents. The case study was part of a larger research project carried out across
four hospitals in the UK (Closs et al. 2016). This paper is based on data from one of the four sites, including field notes from more than 160 hours of observations and transcripts of 26 interviews with
staff nurses, medical consultants, doctors in training, pharmacists, healthcare assistants and patient
relatives (Table 1). Data collection was carried out over 72 days in the period May 2013-March 2014.
Observations took place in doctors’ office, at the nursing station, in the ward staff room, other wards
and hospital areas. About one third took place at bedside (29 days, average 2h:30), with a focus on
clinicians’ interaction with patients about their pain; with consent, the researcher seated in the patient’
bay taking field notes of any healthcare professionals’ visits (e.g. for drug rounds, or pain assessment).
Further details on methods in Closs (2016).
Observations

Times
(hours – approximate)

Observations of elderly ward work activities

120

Observations of other hospital areas (e.g. elderly patients in surgery ward)

40
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Interviews (roles)

Number of participants

Medical consultants

2

Doctors (in training/registrar)

2

Nurse specialists (pain/education practitioners)

4

Ward nurses (incl. sisters/ward managers)

11

Physiotherapists

1

Pharmacists

1

Healthcare assistants

3

Carers (patient family members / friends)

2

Table 1.

Data collection.

Data analysis was initially carried out inductively; data were indexed with emerging themes with
NVivo. Themes covered aspects of clinicians’ decision-making process as well as elements of the sociotechnical context. This initial inductive analysis identified the drug chart as an important analytical
theme. For the purpose of this paper, we conducted a secondary analysis of these data with a focus on
the work practices this artefact affords We carried out a document analysis of the main drug chart used
in this medical ward, in terms of its structure and content (e.g. the headings and instructions written on
the front cover); we reflected on what was on the chart, and what was missing; we looked for reference to the chart in interview transcripts and analysed the language used to explain the use of the chart
and the intended use. These were then compared with what was observed in practice.

3.3

Ethics

The study was granted NHS Research Ethics approval. Interviewees gave their written consent. The
NHS hospital granted access for the study carried out in compliance with research governance requirements. Data were anonymised at the time of data collection.

4

Provisional Findings and Analysis

4.1

The artifact

The prescribing chart at the centre of this case study is one of the many found in English National
Health Service (NHS) hospitals (many hospitals in England are still using paper charts). Despite a
drive to standardise tools and documentation in the NHS, it is customary for hospitals to design or customise paper charts, though they are all more or less similar in their design (Academy of Medical
Royal Colleges 2011). The drug chart is a multidisciplinary document for orders, reviews and administration of medicines. It has space for doctors to enter items of medication, for pharmacists to document their review of these items, and for nurses to annotate what medicine was given, and at what time
and whether the patient refused any regular item prescribed. It does not usually have space for documenting rationales for the prescription.
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Figure 1.

An example of a hospital drug chart.

The chart is a structured document for data input; it includes tick boxes and coded boxes; it has separate sections for different types of medications (e.g. Figure 1). In particular, medicines to be given on a
regular basis (typically, more than once a day) are written separately from those to be given as and
when needed (known as PRN - pro re nata). These sections of the chart are in accord with different
rules for the administration of the medicine. For PRN medications, nurses are granted the right to
make their own decision on whether the item is appropriate on the basis of their own assessment of the
patient. Although nurses are expected to use their judgement when giving all prescribed medication to
patients (as per national guidance), not just performing a task “in strict compliance with the written
prescription” (NMC 2007) (a doctor’s ‘order’), in practice, medication prescribed as Regular tends to
be given as prescribed.

4.2

Structure and dynamics: provisionality of decisions

“… the idea of letting any patient sit in pain is not acceptable” (Student nurse)
Any pain management is ‘a bit of an experiment’, or a ‘therapeutic trial’. We describe in this section
how this ‘therapeutic trial’ revolves around the use of the drug chart, and the uncertainties and tensions that emerge when usual practice meets patients with dementia.
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Pain medication is given to reduce suffering. It is also a means to restore or maintain quality of life, as
with less pain the patient may be more independent. But to this purpose, it may be better not to give
the medicine, as it is likely to increase confusion and make falls more likely (loss of independence). In
the working life of the ward, the objective is also to get the patient in a condition to be discharged
from hospital as soon as medically fit, without further complications. So from the start the decision on
whether to prescribe pain medication is a matter of trade-offs. Patients with severe dementia may not
tell whether they have pain or what type of pain, but they may show signs of possible pain. The question would be: could it be pain? If the patient responds to pain medication, then it may have been pain.
Also, some medical conditions are known to be painful (e.g. a broken bone), thus the patient is likely
to be in pain and some pain medication would be appropriate.
“What you commonly do is prescribe something regularly and then something else for breakthrough
pain and for as required use between doses…” (Medical consultant).
In this interview snippet, the doctor suggests reliance on routine, or common practice (‘what we usually do’) that shapes the act of prescribing in this (and indeed probably many) clinical context. She also
implicitly makes reference to the structure of the drug chart, with separate sections for Regular and
PRN medication orders. This structure opens up a number of possibilities, in connection with the division of labour between doctors and nurses involved in managing the patient pain.
Writing items in the PRN section of the chart is equivalent to the doctor asking the nurses to decide
whether the analgesic drug is needed. As the medical consultant explains: “I’d certainly want nursing
views to predominate [on analgesia] rather than doctors’ views, on the basis that it’s our job to prescribe the relevant analgesia etc., but it isn’t our job to make the assessment of pain and give the
drugs because we’re not there enough [to communicate with the patient], certainly not at my level”.
Given the uncertainty, the written prescription is there to be regularly reviewed and possibly changed.
Two main aspects of the use of the chart reveal a strategy to deal with the uncertainty. First, any use of
the PRN or Regular item by the nurse is to be used by the doctor as an indicator for a review of the
prescription, as explained in these extracts:
“So you’d start somebody at a dose that you know isn’t going to control their pain but it’s a start,
[…] and then we add up how much they’ve needed over two or three days period [both from PRN, or
Regular the patient did not refuse], then we convert that back and we change the Regular prescription” (medical consultant).
“Say, the doctors prescribe morphine [Regular], […] it could be via tablet, it could be via liquid or it
could be an injection, now we’ll give that for a couple of days so that it gives the doctor some indication of how much to put in the syringe [Regular]” (staff nurse)
Thus, data are building up over time, as written on the chart; these make patterns that may aid in reducing the uncertainty.
Second, in order for items (medications) to be decided on, other items need to be made available first –
that is not necessarily used and tested, but just be made available. If used, then one assumes they were
needed, and if needed, depending on how much and how often, they can be replaced by others; if
available but not used, one assumes they are not needed and that therefore pain may not be a problem
for the patient.
It should be noted that nowhere in the chart this strategy is explained. This strategy of titration is
learned in clinical practice. Since it is not inscribed and planned for in the chart, data points are interpreted with knowledge of the practice. Such data points (or ‘small data’) taken out of their clinical
context and pooled into big data set may be open to misinterpretation (Lichtner et al. 2015).

4.3

Resources for action, in time

The chart is structured with time frames – e.g. it covers a week of a prescription. Each column must
bear a date, each administration a time. Times of administrations are inscribed in the chart and usually
match the hospital routine of the drug round (they are entrained with the drug rounds). If the drug is
given at another time, this should be written by hand.
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The data points in practice are very uncertain. Because people forget to write the exact time, or write it
up after the event, etc. So, in theory a digital system that records automatically the point of administration (such as a Barcoded Medicine Administration System) should produce better ‘small data’ for
these experiments.
The drug chart tells of the patient’s time in the ward. In relation to pain, at any one time the chart
shows the patient trajectory up to that time. But it also shapes the action at that point in time, as well
as future steps, thus making the patient history for the conduct of the therapeutic trial. At each point in
time the thinking is both retrospective and prospective.
Problems with this strategy and the use of the chart as described above lie in the difficulties or inability of the patient to ask for more PRN pain relief, or communicate a refusal of a regular item. As the
ward pharmacist commented, the problem is that patient may not ask for pain relief. The chart design
does not provide space to explicitly document the inherent uncertainty of nurses’ assessment nor warn
on how ‘data points’ have been produced (whether the patient was actually assessed).

5

Discussion and Initial Conclusions

Increasingly the literature on decision making in clinical practice challenges the view of decisions as
discrete acts of evaluating objective data and medical knowledge. Instead it shows how decisions are
dynamic, shared, situated and informed by rules and routines (Goodwin 2014). They are accomplished
through practice (rather than done as one action point), conducted over time and space and distributed
to include medical technologies, protocols and policies (Berg 1997). Those views on clinical decision
making are reflected in management, organization and information systems literature critiquing rationalistic notions of decision making (Langley et al. 1995), and emphasizing sensemaking, improvisation
(Ciborra 1999; Weick et al. 2005; Weick 1998) and the distributed nature of cognition (Hutchins 1995;
Richard J. Boland et al. 1994; Stigliani and Ravasi 2012). In this paper we show how this decision
making practices are about ‘deciding’ to conduct experiments, and how affordances of artifacts are
used for these purposes. Although it may be obvious to clinicians that “[e]very act of prescribing is an
experiment” (Aronson 2012) - a therapeutic trial where n=1 (Sackett 2011), little is known of how
these trials are conducted in practice, especially in hospital contexts (Goodwin 2014; Ross et al. 2012).
The activity of taking care of patients in a hospital, who may be experiencing pain, involves a multidisciplinary team, is dependent on resources and sociotechnical structures - the drug chart with its inscribed regulations, the power granted to the nurse, the daily routines. Patient care is also inherently
time dependent. The passing of time is an essential element to pain management. In pain management
the unfolding of the activity over a drug chart produces patterns (signals, or ‘pain cues’) over time that
can inform later actions. These structures, with their constraints and enabling features, afford possibilities for action and the subsequent outcomes, and mediate the joint work of doctors and nurses. Research has shown how the design of ‘choice architectures’ may ‘nudge’ prescribers to write more accurately their prescriptions (King et al. 2014).
Our analysis of how the drug chart mediates the practice of pain management reveals the main underlying assumption of this strategy in a situation of uncertainty, i.e. the reliance on patient feedback. Using both Regular and PRN drugs at the same time is a strategic move for the conduct of the analgesic
trial. The initial prescription is a temporary order and both doctors and nurses expect that it will be
revised during the patient’s stay in hospital. The clinicians are aware that the initial prescription may
not be enough to control the patient pain, but titrating upwards (rather than downwards) is a strategy
that takes into account side effects of medications. The strategy works best if the patient is able to tell
whether the medicine is working. This may not happen in patients with dementia.
Drug chart’s design hides the uncertainty inherent in the prescribing process, or as Goodwin (2014 p.
47) noted in relation to regulatory bodies prescribing guidance – the way they articulate practice “negates the level of uncertainty” which is instead a recognised dimension of clinical practice. The chart
design embodies the drug prescription as a decision without uncertainty and assumes each single person accountable for their decisions (Goodwin 2014).
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However, compared to digital charts, a paper chart (albeit structured) affords relative flexibility, e.g.
side annotations would be possible. Under uncertainty it would be reasonable to expect paper flexibility to support sensemaking. Yet, the affordances of paper are not taken advantage of, or if so as exceptions. This seems to contradict some of the research on the affordances of paper (Sellen and Harper
2002). It does, however, underscores the point that we can always reject or ignore affordances (Fayard
and Weeks 2014) and that affordances are perceived within a socio-cultural context (Markus and Silver
2008; Petrakaki et al. 2016; Pozzi et al. 2014). The healthcare professionals in our study deal with the
uncertainties or provisionality of decisions in a different way: they make a therapeutic trial, or an experiment, using the chart structure to record actions/non actions, generating this way data that reduces
uncertainty over time. The chart structures and solidifies messiness of pain management, by transforming patients’ experiences into ‘data points’ (gathering ‘small data’). Thus, it simultaneously reduces and obfuscates uncertainty.
Furthermore, the paper chart demands that all staff be located in one place (usually at the bedside) for
the analysing and adjusting of medication for each and every patient. This, can be seen as a constraint
(or constraining affordance) but it could also be argued that through this the chart facilitates face-toface group decision making. The chart affordances are relational to its environment; a chart positioned
somewhere else, not at the bedside, may afford something else. This has implications for the chart’s
digitalisation. The ease of access and ability to be viewed by many people in different places at the
same time is seen as one of the biggest advantages of electronic records, but this is likely to influence
(negatively perhaps) group dynamics and processes of sensemaking.

5.1

Future research

Our findings lead us to propose the following challenges to IS scholars:
 How can electronic information systems be designed, so they afford dealing with provisionality of
decisions and uncertainty in clinical practice, and support retrospective and prospective thinking?
 How should ‘small data’ collected in everyday practice under conditions of uncertainty be recorded
and incorporated into ‘big data’? What are the implications of uncertainty and provisionality of decisions for the quality of data recorded locally and the veracity of ‘big data’ that draws on it?
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