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Scientific Abstract

Background: Many patients who take medication use patient-held information about medicines (PHIMed) to
improve transfer of medication-related information across care settings. However, it is not known how PHIMed
is used in practice, nor what its key ‘active ingredients’ are. Our aims were to identify how PHIMed is used in

practice, barriers and facilitators to its use, and its key features that support medicines optimisation.

Methods: The study used a mixed methods design comprising two focus groups with patients and carers, 16
semi-structured interviews with healthcare professionals, 60 semi-structured interviews with PHIMed users, a
quantitative features analysis of PHIMed solutions available in the UK, and usability testing of four PHIMed
tools. Findings were triangulated using thematic analysis with Distributed Cognition for Teamwork (DiCoT)

models used as sensitising concepts.

Results and Discussion: We found that PHIMed was viewed positively by patients and carers using it, and by
healthcare professionals. Participants described specific examples of PHIMed leading to improved medicines
optimisation. However, a key barrier to use was lack of awareness by patients and carers that NHS information
systems are often fragmented, which meant that they had not identified a need for PHIMed. Different PHIMed
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tools meet different needs, with no “one size fits all” solution. No tools currently meet the core needs of all

users.

Conclusion: Pharmacists and other healthcare professionals should raise awareness among patients and carers
of the potential benefits of carrying and using PHIMed, encourage its use during consultations, and be able to

signpost to some of the tools available.



Plain English Summary

Mistakes can happen communicating information about medicines, especially when patients see different

healthcare professionals in different places.

Some patients carry information about their own medicines to help with this. They may keep this information
on paper or on an electronic device. We call this ‘patient-held information about medication’, or ‘PHIMed’ for

short.

We wanted to find out:

o How PHIMed is used in practice.
o What helps and hinders its use.
o What things are the most important to include.

We found out about this in four stages:

1. We interviewed 2 groups of patients and carers, and 16 healthcare professionals.
We interviewed 60 people who use PHIMed.
3. We made a list of the PHIMed tools used or available in the UK. We described which important

features they have.
4. We used all the results to help us understand how patients record, use and transfer information

about their medicines.

N

We found that PHIMed users and healthcare professionals liked PHIMed. Some described specific times when it

had helped them. For example, one person was given the right medicines in an emergency.

However, many patients and carers did not use PHIMed. They thought that information about their medicines

would already be shared by all the healthcare professionals they saw.
Different PHIMed tools suited different people and purposes, with no “one size fits all” solution.

These results suggest it is important to advise patients, carers and healthcare professionals about the PHIMed

tools available and their potential benefits.



Main findings and conclusions

Five main themes were identified: (1) participants’ views of the purpose and value of PHIMed, (2)
triggers to start using PHIMed, (3) design of PHIMed artefacts, (4) experiences of using PHIMed and (5) barriers
to using PHIMed.

For many participants, an important purpose of PHIMed was to fill in gaps in information flow between
different players in the healthcare system. It also became apparent that PHIMed could be helpful in
transferring information to those outside the healthcare setting and for other purposes such as providing

reminders to take medicines and reorder them.

Triggers to start using PHIMed include the complexity of medicines and being encouraged to do so by
healthcare professionals, family and friends. For example, being involved in the PHIMed study, as a participant

or advisory group member, was a trigger for some of those not using PHIMed to start using it in the future.

There was huge diversity both in terms of the PHIMed tools available and the way in which they were
used. There was not a “one size fits all” solution, with different PHIMed tools meeting different needs. No tool
had all the core features identified as requirements for all users. Our study suggests that more PHIMed users
are currently using paper rather than digital PHIMed. The PHIMed tool most commonly reported to be used

was the FP10 repeat prescription list.

The majority of PHIMed users and healthcare professional participants reported very positive
experiences of PHIMed use in consultations. Specific ‘positive moments’ of PHIMed use were use of PHIMed
during emergency admissions, identification of medicines that would have interacted with what another
prescriber would have given, helping deal with medication-related issues when abroad, and identifying an
adverse drug reaction. Very few PHIMed users or healthcare professional participants identified any negative

experiences, even when prompted.

The main barriers to PHIMed use were patients not knowing that it would be useful for
healthcare professionals, and lack of accessibility to the information for healthcare professionals in an
emergency. Barriers identified by smaller numbers of participants were concerns over privacy, carrying

something too bulky, and the challenge of remembering to take PHIMed with them.

Pharmacists and other healthcare workers should raise awareness among patients and carers of
the potential benefits of carrying and using PHIMed, encourage its use during consultations, and be able to
signpost some of the tools and features available. A controlled trial is now needed to demonstrate the effect of
an intervention to raise awareness and providing support for keeping PHIMed on improvements in patient

outcomes such as patient activation and medicines reconciliation.



Executive Summary

Many patients who take medication use various types of patient-held information about medicines
(which we abbreviate to ‘PHIMed’) to improve transfer of medication-related information across care settings.
However, it is not known how PHIMed is used in practice, nor its key ‘active ingredients’ in terms of what it
comprises. Our aims were to identify how PHIMed is used in practice, barriers and facilitators to its use, and its

key features that support medicines optimisation.

The study used a mixed methods design comprising two focus groups with patients and carers, 16 semi-
structured interviews with healthcare professionals, 60 semi-structured interviews with PHIMed users, a
guantitative features analysis of 103 PHIMed solutions available in the UK, and usability testing of four PHIMed

tools.

We found that PHIMed was viewed positively by patients, carers and healthcare professionals.
Participants described specific examples of PHIMed leading to improved medicines optimisation. However, a
key barrier to use was lack of awareness by patients and carers that NHS information systems are often
fragmented, which meant that they did not see a need for PHIMed. Different PHIMed tools meet different
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needs, with no “one size fits all” solution. None of the 103 tools tested meet the core needs of all users.

Key recommendations

Pharmacists and other healthcare professionals should raise awareness of the benefits of PHIMed

Our findings suggest that increasing patient and carer awareness of the purpose and value of PHIMed
would be beneficial in enabling patients to have an active role in their medicines management. Experiences of
PHIMed were generally positive for patients, carers and healthcare professionals, with examples of PHIMed
leading to improved medicines optimisation. However, we found a key barrier to PHIMed use was patients and
carers being unaware of the purpose and value of carrying PHIMed. This was partly based on the assumption
that different NHS information technology systems automatically communicated with each other and that
information held within these was always up to date. Facilitators to carrying PHIMed included being

encouraged to do so by healthcare professionals, family or friends.

Pharmacists and other healthcare professionals should signpost patients and carers to suitable PHIMed tools.

The findings also suggest that pharmacists and other healthcare professionals should not recommend
any one particular tool but be aware of several examples of tools that they can signpost patients and carers to,
and be able to discuss features that may be helpful. There was huge diversity both in terms of the PHIMed tools
available and the way in which they were used. There was not a “one size fits all” solution, with different
PHIMed tools meeting different needs. For example, a key requirement for some patients and carers was

enabling healthcare professionals to be able to access information about their medicines in an emergency.
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Therefore a smartphone app that requires a password or fingerprint for access may not be suitable for these
participants. While some participants identified advantages of using a digital tool over a paper based tool, our

findings suggest the majority of PHIMed users prefer paper-based tools.

Pharmacists and other healthcare professionals should encourage the use of PHIMed in consultations to facilitate
conversations about medicines.

PHIMed was sometimes used as a tool to facilitate conversations about medicines and as an aid to
medication reconciliation. However, many PHIMed users only produced their PHIMed in consultations when
they were specifically asked about their medicines. There were examples of PHIMed users who always carried
their PHIMed with them to appointments but had not used it during consultations as they had not been asked

about their medicines.

PHIMed tool developers should modify their tools in order to meet all core user requirements

No tool tested had all the core features identified as requirements for all users. In particular many
electronic tools lacked fields for allergies and indication and were not customisable. The majority of electronic
tools also had a limit on the number of medicines that could be entered. Relatively few paper or electronic

tools had a field for medicine formulation; few had a free-text box to add more information about the user.

A controlled trial should be carried out to demonstrate the effect of an intervention to raise awareness and provide
support for keeping PHIMed on improvements in patient outcomes such as patient activation and medicines

reconciliation.

Our findings suggest that PHIMed can empower patients and contribute to medicines optimisation.
Further work is needed to test the effects of an intervention, supporting patients to carry and use PHIMed, on

these outcomes.

This report

The first part of this report sets out the context and background for the research, giving an overview of
research carried out in this area and the importance of the study. This is followed by a description of our
general approach to the research methods and the theoretical framework used. We describe the findings,
drawing together the qualitative and quantitative data from all parts of the study. We then discuss the results in
the light of our aims, the existing literature and the strengths and weaknesses of our study. Finally, we discuss
the impact of the study and our dissemination strategy before presenting our final conclusions. We hope that
the results and our recommendations will help to drive improvements in patient/carer activation and

empowerment in medicines optimisation.

The research team and advisory group

The research was led by Professor Bryony Dean Franklin, Professor of Medication Safety at UCL School

of Pharmacy and Director, Centre for Medication Safety and Service Quality, Imperial College Healthcare NHS
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Trust, together with Dr Sara Garfield, Research Pharmacist, in collaboration with the Dominic Furniss from the
UCL Interaction Centre, five patient representatives and a wider advisory group. As a research team we have
experience in patient safety research, patient and carer involvement with medicines, human factors, and
cognitive distribution applied to healthcare. All the lay advisory group members (‘lay partners’) were closely
involved throughout the project and contributed to data analysis at all stages. We would like to take this

opportunity to thank the participants who took part in this research.



Full report
1 Background

1.1 The issues

The risks of poor information transfer across health settings are well documented, particularly for
medication (NICE 2015). While there are relatively few UK studies, the National Reporting and Learning System
for England and Wales reported 7,070 medication errors involving admission and discharge, with two fatalities
and 30 that caused severe harm, between November 2003 and March 2007 (National Patient Safety Agency
2007). Empirical studies suggest that in the hospital setting, prescribing errors are most common at admission
(NICE 2015), largely due to challenges of medication reconciliation (Tully et al 2009, Franklin et al 2011). An
audit of more than 8,600 patients across 50 English hospital trusts found that when medicines were checked
after admission, most patients had at least one omitted drug or wrong dose (Dodds et al 2010). Earlier
estimates suggest that between 30% and 70% of patients had unintentional changes to their medicines when
admitted to hospital (NPHA & NICE 2007). Problems are also common following transfer from hospital into the
community (RPS 2012, Avery et al 2013) and when attending outpatient appointments (Burnett et al 2011). A
survey completed by 113 London general practitioners (GPs) to identify priorities for improvement of
medication safety in primary care suggested addressing incomplete medication reconciliation as the highest

priority (Tudor et al 2016).

In England, medication prescribed by a patient’s GP is generally listed on their electronic summary care
record, which can increasingly be accessed by other healthcare professionals. Some aspects may also be
viewable by patients. However, these records do not include over-the-counter or some specialist medication,

are sometimes inaccurate, and may have limited functionality.

Supporting patient (and carer) involvement with their medication is a potential approach to improving
information transfer across care settings. There is increasing awareness of the importance of patient
involvement and activation, where patient activation describes the knowledge, skills and confidence a person
has in managing their own health and care, reflecting attitudes and approaches to self-management and
engagement with healthcare (King’s Fund 2014). Studies have shown that patients who feel in control,
empowered and confident have better outcomes (Kings Fund 2014). Supporting greater patient involvement is
a fundamental component of ‘person-centred care’, a key feature of National Health Service (NHS) England’s
Long Term Plan (NHS England 2019), as well as being advocated by patient groups. A recent systematic review
of carers’ roles in preventing and facilitating medication errors in domiciliary settings highlights that medication
administration errors made by carers are a potentially serious patient safety issue, recommending better
communication between carers and healthcare professionals (Parand et al 2016). Another review identified

patient involvement in medicines management after hospital discharge as an important form of resilience
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(Fylan et al 2017). It is therefore important to consider how to optimise patient and carer involvement in

transferring medication-related information across care settings.

Many patients who take medication use various types of patient-held information about medicines
(‘PHIMed’). This may be paper, electronic or a combination of both, and may be based on formal documents
from healthcare providers, co-produced between patients and healthcare professionals or developed by
patients themselves. A recent study has shown that patient held information can reduce medication errors

across between hospital and community settings (Walsh et al 2019).

However, it is not known how PHIMed is used in practice, nor its key ‘active ingredients’ in terms of
what it comprises. As with many healthcare interventions, any benefits may arise due to the tool itself, or to the
wider context, such as through the conversations and thought processes it stimulates and facilitates. This
distinction has been referred to as the ‘hard core’ and the ‘soft periphery’ of an intervention (Denis et al 2002).

Understanding the likely mechanism of action are therefore important to optimise PHIMed tools.

1.2 The present need for research

Initial discussions with patients and carers in North West London highlighted transfer of information
about medicines and the use of patient-held records as priority areas for research. We therefore conducted a
literature review in to identify and evaluate studies that have investigated the implementation, sustainability
and/or evaluation of PHIMed. We searched the databases EMBASE, PubMed, PsychLIT and the Cumulative
Index to Nursing and Allied Health Literature, with the following search terms: document*, medicine,
medication passport, handheld, patient and medication passport. Studies that identified or evaluated a paper or
electronic editable list of medications to be carried by patients were included. Studies not published in English
were excluded. Eleven studies were identified. Of these, three focused on the paper version of My Medication
Passport (Barber et al 2014, Jubraj and Blair 2015, Orf and Tewolde-Berhan 2017), one on another paper-based
solution (Narayan 2015), one on several paper-based solutions (Waly et al 2018), four on electronic solutions
(Becker et al 2013, Becker et al 2015, Saxon 2016, Koufi et al 2012) and three on both paper and electronic
solutions (Dharas and Franklin 2014, Laserre et al 2015, Mertens et al 2016). Collectively, these studies suggest
that many patients bring some information about medicines with them to hospital, although this was rarely a
formal document, with little information about how it should be used or its key features. Suggested barriers to
successful PHIMed use included confusion over who was responsible for updating it, lack of understanding as to
its purpose, practicalities such as whether it fits into a pocket, and lack of space to record potentially important
details such as patient preferences for administration. A suggested facilitator was that PHIMed met a clear need

for potential users.

While this literature review identified a small number of barriers and facilitators, there has been no
formal study of the barriers and facilitators to use of PHIMed. Previous studies have generally taken a top—

down approach of PHIMed being developed by healthcare professionals or app developers and then evaluated
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to investigate the extent to which people used it for its intended purpose. Only one study took a more bottom—
up approach to developing PHIMed, which was for children with cystic fibrosis (Narayan 2015). In our study, we
therefore wanted to take a user-orientated approach in exploring the needs of patients, carers and healthcare
professionals in relation to PHIMed, the way in which they are currently using it and how they would like to do

SO.

2 Aims and objectives

Our aims were to identify how PHIMed is used in practice, barriers and facilitators to its use, and its key
features that support medicines optimisation in practice. Specific objectives were: (1) to explore perceptions of
patients, carers and healthcare professionals around barriers and facilitators, benefits and unintended
consequences of PHIMed; (2) to identify key PHIMed features likely to be required to support medicines
optimisation; (3) to document how PHIMed is used in practice; (4) to describe PHIMed tools used/available
within the UK, both paper and electronic, and the extent to which these provide the key features identified; (5)
to inform development of a PHIMed solution for testing in a future controlled trial on patient outcomes and (6)

to make initial recommendations in relation to the current use and future development of PHIMed.

3 Methods

We conducted a mixed-methods descriptive study with four work packages, described from page 12

onwards.

3.1 Participants

We included patients, carers and healthcare professionals from the Greater London area. Patients were
eligible to participate if they had had at least one long-term condition for at least a year, and took at least one

prescribed medication.

3.2 Definition of PHIMed

We defined PHIMed as any patient-held information that allowed an editable list of current medications
to be carried, regardless of whether or not other functionalities were also available. This could include both
paper and electronic tools, including printed repeat medication lists, structured paper medication records and
medication diaries. We excluded supplies of patients’ own drugs (including those in compliance aids), drug-
specific tools such as warfarin booklets, and patient portals allowing read-only access to GP or hospital medical

records.

3.3 Theoretical framework

Communication about medication involves information processing across people, tools and artefacts.
Distributed cognition is a theoretical framework specifically designed to understand these kinds of

sociotechnical systems (Hutchins et al 2005a). It uses cognitive framing, based on information processing
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concepts, to explore interactions that are distributed across the members of a social group, across internal and
external (material or environmental) structure, and over time. For example, it has been used to explore
propagation and transformation of information in cockpits (Hutchins et al 2015b), how communication
contributes to situation awareness in surgery, (Hazlehurst et al 2007) as well as medication errors in care homes
(Tarig et al 2013). Distributed cognition for teamwork (DiCoT) is a framework that facilitates the application of
distributed cognition in practice (Furniss et al 2006, Blandford et al 2005). It helps consider different
information flows within the system, how they are influenced by people and the design of tools and artefacts,
how information is processed over physical spaces and how it evolves over time. DiCoT can be used to analyse
interactions at the micro (individual), meso (team) and macro (organisational) levels (Craven et al 2016). Hence
DiCoT was considered ideal to explore the design and usability of PHIMed, how it helps or hinders fragmented

healthcare communication, and how broader organisational contexts might affect its use and effectiveness.

DiCoT supports structured analysis in the form of five integrated models: an information processing
model of information flow; a social model of the roles, skills and knowledge of the people involved; an artefact
model that looks at design and usability of different tools and artefacts; a physical model that focuses on the
spatial arrangement of equipment and information; and an evolutionary model that explores how the
sociotechnical system evolves over time. For each model, schematic diagrams are used to represent details of
information transfer and the implications for wider system performance. Each model also has a set of
distributed cognition concepts and principles that serve as a vocabulary or checklist for analysing the model in
terms of distributed cognition theory. We therefore used DiCoT to help explore how PHIMed: (1) supports
patient cognition and interaction with healthcare professionals and (2) helps or hinders communication and

coordination in the wider healthcare system.

3.4 Work Package 1: exploring the context of PHIMed

3.4.1 Study design
Two focus groups with (total n=15) and 16 individual semi-structured interviews with healthcare

professionals.

3.4.2 Sampling

Twenty adult patients / adult carers of adults or children were purposively sampled to include patients
with and without carers, and both users and non-users of PHIMed, to represent a range of gender, ages,
ethnicities and localities. Where adult patients had carers, they were invited to bring their carer with them or to
attend separately according to their preference. Some non-PHIMed users were included to explore reasons for

not using PHIMed and any relevant barriers.

For healthcare professionals, we used purposive sampling with the aim of creating a maximum variation

sample (n=16) with respect to profession, gender, age, ethnicity, locality and previous experience with PHIMed.
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3.4.3 Recruitment

Patient and carer participants were recruited from a secondary healthcare organisation within Greater
London, seven relevant patient and carer groups and charities and social media networks. They were
approached through newsletters, mailing lists, social media posts and support group meetings. Healthcare
professional participants were recruited from nine primary and two secondary healthcare organisations within
the Greater London area, using our personal and professional networks, as well as via a local clinical research

network. They were invited face to face or by email.

3.4.4 Data collection

The topic guide for the focus groups included questions on the roles of PHIMed, why patients/carers
started using it, key features, barriers and facilitators to its use, and actual and potential unintended
consequences (both positive and negative). Patients and parents/guardians were invited to bring any PHIMed
they used and with their permission we made anonymised photos of materials provided. Individual healthcare
professional interviews were conducted either in person or via telephone depending on participant preference.
Questions included experiences around use of PHIMed such as what forms of PHIMed they had seen, who had
documented in it, how they responded when shown PHIMed, important features, perceived advantages and
disadvantages of PHIMed, and both positive and negative unintended consequences. Focus groups and

interviews were digitally recorded and professionally transcribed.

3.4.5 Analysis

Transcripts were analysed deductively using NVivo to support coding and analysis, using DiCoT as a
conceptual framework. Analysis included searching for cases that contradicted the main findings. A sample of
20% of transcripts was analysed by a second researcher as a reliability check. As a further reliability check, five
lay partners received training in basic qualitative analysis and the DiCoT framework, and then independently

coded a sample of interviews, an approach we had used previously (Garfield et al 2014).

3.5 Work Package 2: exploring PHIMed use in practice

3.5.1 Study design

Individual semi-structured interviews with PHIMed users

3.5.2 Sampling

We recruited a sample of 60 PHIMed users, including adults and adult carers of children, stratified
according to (1) use of digital versus paper PHIMed, and (2) basic versus extensive PHIMed use, to give four
strata each of 15 participants. ‘Basic users’ were those keeping a list of current regular medications; ‘extensive
users’ were those also recording previous medications, short-term courses of medication, allergies, side effects,
or other information. We included users with and without carers, as well as variation in age, gender, disease,

ethnicity and number of medications. For this work package, patients who did not use PHIMed were excluded
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as were carers of adults where the patient was not present to consent (due to the focus on viewing the

patient’s PHIMed).

3.5.3 Recruitment
We used posters, social media and direct approaches to potential PHIMed users in relevant clinical

areas/waiting areas.

3.5.4 Data collection

We asked PHIMed users to provide an overview of all health-related interactions over the last 3
months, using their diary or calendar as a reminder, together with details of interactions in which PHIMed was
used, with whom, why and any reactions to its use. This usually took place in person at a mutually convenient
venue, but one housebound patient was interviewed by telephone and provided screenshots of her PHIMed.
We asked participants what led them to start using PHIMed, how they used it, experiences of use and whether
they had explored different PHIMed solutions. In addition, we asked to photograph their PHIMed and asked

questions about its design.

3.5.5 Analysis
Notes and diagrams were subject to thematic content analysis of how PHIMed was used, what was
documented and read, and by whom. A 20% sample of transcripts was also analysed by a second researcher.

Five lay partners were involved in the analysis in the same way as in WP1.

3.6 Work Package 3: features analysis of existing PHIMed solutions

3.6.1 Data collection

We collated a list of desired features based on Work Packages 1 and 2, relevant literature, and
discussion with key stakeholders. A list of PHIMed tools available in the UK was obtained from a systematic
search on the Apple app store, Google Play, Google, Pinterest, websites of patient charities such as Age UK and
the Patients Association, plus those already known to the research team, identified in Work Packages 1 and 2 or
through literature review. The first 45 apps from the searches in each digital platform were assessed and those

that met our PHIMed definition were included. All paper tools identified were included.

3.6.2 Analysis
We conducted a descriptive quantitative summary of the PHIMed solutions identified and mapped
these against the list of key features. This allowed us to establish the proportion of tools that had each feature.

A second researcher conducted a reliability check for 20% of the tools.

3.6.3 Usability testing
We evaluated usability of four PHIMed tools: the paper tool and digital tool that were most frequently
reported by our study participants, and the first app to appear on each of the Google Play and Apple app stores.

Seven members of our advisory group carried out three usability tasks on each of the four tools. The testers
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comprised four members of the public, a retired health visitor, an academic pharmacist and a pharmacy
student. Four were women and three men. The tasks involved 1) inputting seven medicines, 2) editing

medicines and 3) adding notes about ineffective medicines (appendix 1).

3.7 Work Package 4: integrated analysis

Findings from Work Packages 1-3 were integrated and analysed using DiCoT as a starting point for
analysis. The DiCoT models were used as sensitising concepts to explore the data, i.e. their application was
intended to guide thoughts and inspire insights appropriate to the data rather than being overly rigid and

restrictive (Bowen et al 2006). We then created an inductive analytical framework from the emerging themes.

4 Results

In work package 1, the two focus groups with patients/carers were approximately 90 minutes’ duration.
In total, 16 participants took part (four male; twelve female); these comprised seven patients, six carers, and
three with both roles. Eleven used PHIMed and five did not. Four further patients and carers were recruited
but were unable to attend on the day. The interviews with 16 health care professionals (seven male; nine
female) were approximately 30 minutes’ duration. We interviewed two GPs, two hospital doctors with
experience of inpatient and outpatient prescribing, two community pharmacists, two hospital pharmacists, two

practice nurses, two hospital nurses, two dentists and two opticians.

In work package 2, 60 interviews with PHIMed users (23 male; 37 female) were about 30 minutes’
duration. We conducted 15 interviews with each of basic paper users, extensive paper users, basic digital uers
and extensive digital users. Their mean age was 53 years (range 18-89). PHIMed users had range of medical
conditions including heart conditions, stroke, cancer, Parkinson’s disease, multiple sclerosis, asthma, diabetes,

allergies and mental health conditions.

In total, we assessed 103 PHIMed tools (57 apps, 42 paper-based tools and four websites, listed in Appendix 2.

Figure 1 summarises how these were identified.
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Figure 1: Flowchart showing identification of PHIMed tools
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Throughout these results, ‘PHIMed users’ refer to patients or carers who used PHIMed, and ‘participants’ to the
patients, carers and healthcare professionals who participated in the study. ‘Testers’ refers to advisory group

members who took part in usability testing.

4.1 Thematic analysis
Five main themes were identified: (1) participants’ views of the purpose and value of PHIMed, (2)
triggers to start using PHIMed, (3) design of PHIMed artefacts, (4) experiences of using PHIMed and (5) barriers

to using PHIMed. Each will be described in turn.

4.1.2 Participants’ views of the purpose and value of PHIMed
4.1.2.1 Information flow in healthcare settings
4.1.2.1.1 Filling in information gaps

For many PHIMed users or healthcare professional participants, an important purpose of PHIMed was
to fill in gaps in information flow between different players in the healthcare system. It was acknowledged by
many that different information technology systems within the NHS did not communicate with one another.
Particular gaps were identified between hospital and community settings. While some saw PHIMed as filling

these gaps, others (both healthcare professionals and patients) believed that the root of the problem should be
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addressed by producing a better-connected system, rather than asking the patient to hold information about

their medicines.

‘I think it’s a very bad idea ..., given there’s a fairly simple IT [information technology] solution, | think
putting the onus on patients, in my mind, is the wrong way’ (community pharmacist 2).

However, some participants appeared unaware of the information flow gaps in the healthcare system
and therefore did not think PHIMed would be needed to bridge these. This was a reason given by several
patient and carer participants for not carrying PHIMed. They believed that information about medication would
automatically be transferred between different healthcare systems and settings. Some healthcare professional
participants also reported that patients often held this view. In addition, some healthcare professional
participants working in primary care held the view that the list they had was a true reflection of the patient’s

medicines and so did not see a need for PHIMed in this setting.

‘We’ve got everything on our computer so in the GP environment | can look everything up instantly’ (GP1)

However, other healthcare professional participants perceived, to various degrees, that this type of system may

not have the most up to date information.

‘In general practice it’s probably less of any issue than if you were in a hospital setting because we have
access to their records and | can see what they’re on, so unless they’ve been to the hospital | generally can
see what it is they’re taking’ (nurse 1)

‘Even though it’s our computer system sometimes it won’t be the current list, | always cross check it with
the patient and see if it’s all right because a lot of the time patients are updated if they go to the hospital
appointment or something and something’s changed. A lot of the time | find our records are actually not
correct sometimes with certain medications like they’ve gone to the clinic and they’ve been told to stop
their aspirin or their blood pressure tablets have changed. By the time the letter comes through and then
someone actions that and the medication has changed in the records, | think it’s helpful. The patient is the
centre of it all.” (GP2)

4.1.2.1.2 Enabling the production of a complete and accurate list of medicines
The interview data suggested that use of PHIMed to aid information flow could help in the production
of an accurate and complete list of medicines. In particular, our lay partners identified themes of ‘accuracy’ and

‘completeness’ from the data.

‘To make sure that | give them accurate answers and not partial answers.’ (focus group 1 participant)
‘It’s actually written out completely.” (practice nurse 1)

It became apparent from further analysis of these concepts that participants had different views on
what constituted a complete, accurate list. For example, some healthcare professional participants reported
that they would like over-the-counter medicines included, whereas others thought this information would not
be valuable. Others wanted regular but not short term over-the-counter medicines incorporated, and some
wanted all over-the-counter medicines included but as a separate list. In addition some believed that accuracy
would come from healthcare professionals taking charge and updating the records, while others thought this

would best arise from patients as they were at the centre of their own healthcare. Some thought that the most
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accurate list would arise from patients and healthcare professionals working in partnership to update PHIMed.
Some patient participants reported they transcribed the information from their summary care record into their
PHIMed to ensure accuracy of spellings. Finally, our interview data suggested that patients could still be
involved and empowered even where healthcare professionals updated their PHIMed. For example, one
healthcare professional participant described a patient who created their own PHIMed template and took it
around to appointments with different healthcare professionals and asked prescribers to update it to ensure
accuracy. It also became apparent that while for some participants the PHIMed tool was seen as needing to be
an accurate and complete list of medicines, for others PHIMed was viewed as one part of the process of

enabling healthcare professionals to produce their own accurate and complete list.

4.1.2.1.3 Enabling communication
Some participants were of the view that PHIMed was more of a tool to aid communication across the
system rather than a tool to ensure accuracy. This was particularly reported to be the case where patients

were feeling unwell, were learning to manage new conditions or where English was not their first language.

It became clear that PHIMed may be needed for information transfer in two different situations. One
was for emergency use when the patient may not be able to provide the information themselves or where their
carer may not be present. A second was for communication in non-emergency settings, particularly during first
appointments with healthcare professionals. Some PHIMed users used PHIMed as an aide-mémoire in these
appointments so that they were able to verbally give the healthcare professionals the correct information and
others used it as a tool to communicate with healthcare professionals non-verbally by showing them their
PHIMed. Some healthcare professional participants and PHIMed users were of the view that PHIMed worked

best when the patient-held record was accompanied by a verbal conversation.

‘It’s good as well to be able to talk through that information. It’s a good way to start the conversation,
start building that therapeutic relationship. It’s very, very useful in terms of the information that | am
trying to find as well, particularly when records are kept accurate and up to date, so yeah | would fully
encourage it.” (hospital pharmacist 1).

4.1.2.2 Information flow outside healthcare settings

It also became apparent that information sometimes needed to be transferred to those outside the
healthcare setting and that PHIMed could be helpful in these situations. Such stakeholders outside the
healthcare setting who may need information about medicines included schools, clubs for children and adults,
insurance companies, legal representatives and customs officials. For the latter a more official, healthcare

professional validated form of PHIMed, such as a GP’s repeat prescription list, was needed.

4.1.2.3 Other uses of PHIMed unrelated to information flow between different people
There were several uses of PHIMed described by healthcare professional participants and PHIMed users
that were not related to information flow between different people. These included enabling patient

empowerment, assisting with management of medicines that included taking and reordering medicines,
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monitoring healthcare conditions, and tracking whether or not medicines were proving effective. These were

described by some PHIMed users as the main reasons for keeping PHIMed.

4.1.2.4 Linkage of PHIMed tools to purpose

Interviews with PHIMed users suggested that different types of PHIMed were suitable for different
purposes. Some reported using more than one type of PHIMed for different reasons, such as one for generating
reminders to take medicines and another for emergency access to medicine lists, or one for quick reference in

appointments and another to help track their condition over time.

4.1.3 Triggers to start using PHIMed

There were a range of triggers leading to PHIMed users having identified a purpose for PHIMed and
motivating them to start using it. A trigger mentioned by several participants was complexity of their
medication regimen. Having several conditions, a large or increasing number of medicines and frequent
changes to medicines were all identified by participants as motivating factors. An external trigger was
healthcare professionals or others asking for information related to medicines or encouraging PHIMed use.
Some patient/carer participants found it impractical to bring all their medicines into appointments when asked,
and so decided to bring a list instead. Others reported being continually asked for information about their
medicines in appointments and clubs, and found it difficult to remember it all. Others reported that healthcare
professionals in the secondary care setting or family members had recommended that they start using specific
PHIMed tools. For other PHIMed users, the trigger was reported to be being prescribed a high-risk medicine
that would be essential to identify in an emergency, or having experienced a previous emergency. Some
PHIMed users had started keeping PHIMed as a result of a specific important feature of a particular medicine
they had been prescribed, such as where timing was particularly important or where they wanted to ensure
they received a particular brand of medicine. Finally, taking part in this study acted as a trigger for many

patient and carer participants who had not previously carried PHIMed to consider carrying it in the future.

‘I always assumed the hospitals would know so | think I’ll have to get a repeat prescription and just keep
that on me.” (focus group 2 participant’)

‘Maybe | should have something about it, | don’t know. Yes, it’s [the PHIMed project] made me think
twice about it, | must say’ (focus group 2 participant).

For some PHIMed users, the trigger to using PHIMed had become less important over time. For
example, their condition may have stabilised with fewer changes to medicines, and less questioning about
medicines at appointments. Or they may have become familiar with their medicines and therefore less reliant
on their PHIMed as an aide-mémoire or communication tool. One participant said that over time the purpose

of his PHIMed had changed from use for regular appointments to being carried around in case of emergency.
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4.1.4 Design of PHIMed artefacts

4.1.4.1 Content of PHIMed

There were some differences in terms of the information healthcare professional participants reported
they wanted, and what information PHIMed users kept in their PHIMed. This diversity was apparent both
between and within these two groups of participants. The majority of healthcare professional participants
wanted information about drug names, doses, indications and medicine-related allergies, although some
reported that they did not necessarily need all this information. For example one of the community opticians
interviewed was more concerned with knowing drug names to allow him to identify medicines that may cause
ocular side effects, than with specific doses that would not be meaningful to him. Other healthcare
professional participants wanted additional information, such as start and stop dates, formulations, timings,
contraindications, previous medication history, compliance aids used, details of any people helping with

medicines, and blood test results.

PHIMed users kept a wide range of information in relation to their medicines. The vast majority
recorded the generic name and dose of the medicines that they were taking. However, far fewer users included
information related to the purpose of their medicines. This was therefore a point of disconnect between the
information needs of the majority of healthcare professional participants and the information being kept by
most PHIMed users. We explored this further as the study progressed by asking PHIMed users whether they
would be happy to include the purpose of their medication in their PHIMed. The majority reported that they
were happy to do so but had not thought it necessary, as they believed that healthcare professionals would
automatically know the purpose of the medicines they were taking. It became apparent that they were working
from an assumption that each medicine had only one purpose. Others reported that they did not include
information on indications as they were using their PHIMed primarily as an aide-mémoire for planned
appointments rather than for emergencies, and they remembered the purpose of their medicines without
writing it down. A small minority expressed a preference not to include information about their medication’s
purpose; the majority of these were taking medicines for mental health conditions. Most PHIMed users also
included allergies if they had any, and some included formulations, discontinued medicines, medicines that they
may be prescribed in the future, start dates, end dates, review dates, contraindications, prescribers, patient
identifiable information such as NHS number, signposting to other sources of information about their

medicines, over-the-counter medicines, and frequently prescribed short term medicines and vitamins.

4.1.4.2 Characteristics of PHIMed tools used by participants

4.1.4.2.1 Use of standard versus patient created tools
Some PHIMed users used standard tools that were already available, whereas others created their own.
Participants reported advantages of having a standardised tool to include it becoming part of the established

healthcare professionals’ workflow, and recognition by all in an emergency. Disadvantages were that patients
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and carers may not then be able to customise it for their own needs and that standardised tools may result in a

document that is healthcare professional rather than patient-led.

‘If there was a specific tool or a booklet a bit like pregnant women have their own notes that they carry
around, it’s just part of the culture of being pregnant or | think when children are little they have the Red
Book’ (hospital doctor 1)

‘We’re very used to, as pharmacists and people who work in pharmacy, filling in people’s medication
passports for them. If it’s a sort of own tailored parents ... created spreadsheet or list | think that we’re
perhaps less inclined to update that because | guess it’s seen as their property rather than our property.’
(hospital pharmacist 1).

‘I would have thought people’s differing lifestyles as such, it would be very ... you have less chance of
success if you tried to make just one single format.” (focus group 1 participant).”

4.1.4.2.2 Use of paper versus digital tools

Our study suggests that more PHIMed users are currently using paper rather than digital PHIMed. As
part of our recruitment strategy, we recruited an equal number of PHIMed users using digital and paper tools.
However, the vast majority of PHIMed users recruited from clinics used paper-based tools and we needed to
use a targeted social media recruitment strategy to recruit most of our digital users, who were more difficult to
identify. In addition, some our digital PHIMed users also used paper tools. Only one healthcare professional

participant reported a patient using digital PHIMed during a consultation.

However, digital PHIMed users were of the view that digital tools had several advantages over paper.
Some had begun using paper and then moved to digital. The advantages most commonly cited were availability
(as a smartphone would always be with the user), sustainability (as paper could become worn and ripped) and
ease of updating. Other advantages included improved legibility, allowing more information e.g. digital

calendars extending much further into the future, and for one PHIMed user, making them feel ‘less old’.

‘Most people have phones on them now don’t they? | do think that’s a good idea because that could be
updated as well so it’s always correct.” (focus group 2 participant).

Conversely, several advantages of paper over digital were cited. Firstly, some participants were of the
view that paper would be more accessible in consultations as a piece of paper was easier to pull out than going
into an app, and paper tools are not dependent on Wi-Fi or a battery being charged. Secondly, it was
recognised that not all patients own smartphones or are sufficiently comfortable with such technology and that
digital tools may therefore not be accessible for the most vulnerable patients. Thirdly, paper-based tools were
perceived to afford more flexibility. Analysis of artefacts used by participants also suggested that paper may be
more likely to show discontinued medicines by default as some included crossings out of discontinued
medicines and doses whereas for digital tools, discontinued medicines and doses had been permanently

deleted.
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4.1.4.2.3 Paper tools used

The paper PHIMed tool most commonly reported to be used by PHIMed users and seen by healthcare
professional participants was the FP10 repeat prescription list issued by the patient’s GP. However, diversity
was seen even with this commonly used tool. For example some FP10 lists included review dates whereas
others did not. Issue dates, next issue or issue intervals were present on some FP10 lists but not all. Finally,
one FP10 list had the indications typed on within the directions of use. The vast majority of PHIMed users had
not annotated their FP10s themselves but one said that she annotated it if changes were made since its issue.
Several healthcare professional participants suggested the FP10 repeat list was becoming less frequently seen
due to increasing use of electronic transfer of prescriptions between GP and community pharmacy, and patients

therefore no longer had access to this list.

Communications from the hospital were also commonly reported to be used as PHIMed by participants.
These included clinic letters, discharge summaries and a copy of outpatient prescriptions. These artefacts
varied from being a list of medicines issued at that visit to a more complete list of all the medicines that hospital

staff thought were being taken.

A range of other tools were also used such as ‘My Medication Passport’, a Parkinson’s treatment card,
allergy plan, labels from a multi-compartment compliance aid, a Medic Alert card and a medication
administration record chart adapted by a parent from a document produced by a care agency. These were
sometimes used in combination with jewellery, such as bracelets or necklaces, highlighting specific medication

allergies or high-risk medicines being taken.

A large number of PHIMed users had created their own paper-based PHIMed. These varied greatly,
from a list of medicines on a self-adhesive note, to a printed list, to an entire notebook dedicated to recording
medication. Some PHIMed users also listed medicines taken, by themselves or relatives, in their regular
calendar or diary. One kept a journal of her healthcare journey and incorporated her medicines within that. A
range of features were seen in patient-created tools, such as organisation of medicines into different lists and
colour coding. These differentiated medicines to be used at different times of day, regular versus ‘when
required’ medicines, or current medicines versus those taken into the past and sometimes also those that
would be taken in the future. Some PHIMed users described a process where they had started with a simple list
and then gradually built in more information and complexity over time. Others had started using a healthcare
professional generated tool such as an FP10 repeat list, and had then changed to creating their own more

tailored list over time as they felt that this better met their needs.
4.1.4.2.4 Digital tools used

A range of digital tools were also used. The tool most commonly used was the iPhone ‘Health app’.
Others included Patient Knows Best, My Therapy, My Notes Medical, Health Vault, Patient M Power and

Patients Like Me. The iPhone Health app comes preinstalled as standard on iPhones, and was the most
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common app reported as being used. However, interview data suggested that its potential use for recording
medicines was not obvious from the app’s front page, which was more geared to use as a fitness tracker. Those
who had discovered its use for recording medications reported having started using the app for other purposes
such as fitness tracking, and then discovered the functionality to record medicines. Others had been told about
the app by others who were interested in fitness. An interesting finding in relation to the iPhone Health app is
that some PHIMed users reported that they had listed their medicines in the app at some point, but then

forgotten they had done so and so it had not been updated.

Some PHIMed users used scans of paper PHIMed as digital PHIMed. These included scanned FP10
repeat lists, scanned allergy plans, scanned multi-compartment compliance aid labels or scans of their own
created documents. Many others created their own digital PHIMed using generic app lists rather than using an
app specifically designed for this purpose. For example PHIMed users used electronic notepads, coloured
notes and the calendar app within their smartphone. Others had created a contact called ‘medicines’ in their
contacts list, and then listed their medicines under it. Some of these self-created digital PHIMed examples had

medicines organised into different categories as for some paper tools, but none had colour coding.

Some participants (both healthcare professionals and patients) suggested that an electronic credit card
sized tool containing their medicines-related information for future development. One participant was of the

view a drop-down menu of drug names may be helpful on digital tools.
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Key feature

Definition

Core features
Record of current medication

General features
Easy to make changes to medicines
Customisable/able to personalise
Patient level fields
Allergies, sensitivities and
contraindications
Free-text box at patient level

Medicine level fields
Generic name of medicines
Medicine strength
When medicines are taken

Medicine formulation
Medicine indication
Free-text box at medicine level

Ability to record current medications, e.g. prescribed medicines, over the counter
medicines, complementary medication, oxygen, vitamins and vaccinations.

Ability to edit details about a medicine, without having to re-enter the full details.
Allows the user to only show and enter the data related to their medicines they want.

Availability of a field to record any allergy, sensitivity or contraindication.

Ability to add more information about the user, e.g. contact details, NHS number,
parent/carer/healthcare professional details, login details and swallowing
difficulties.

Ability to record the generic name of each medicine.

Ability to record the medicine strength, e.g. 500mg.

Ability to record when medicines are taken, e.g. morning, or how frequently they are
taken, e.g. daily.

Ability to record the medicine formulation, e.g. tablet.

Ability to record the intended use of the medicine.

Ability to add more information on the medicine, e.g. administration instructions.

Requirements for some
users
Medication history
General features
Accessibility of information in an
emergency
Ability to share with others

Available on Android
Available on Apple
Available in Microsoft
Patient level fields

Test results
Ineffective medicines

Medicine level fields
Times medicines are taken
Medicine start date
Medicine end date

Review dates

Medication pictures

Side effects

Adding patient information leaflet
Reminders to take medicines
Reminders to reorder medicines

*Drop down list of medicines

Ability to record previous medicines.

Availability of the tool in an emergency situation to provide the required information
about a patient, without needing a password or other identifier to access it.

Ability to share information on medications with a third party. This does not include
showing a mobile phone app or website, as this requires unlocking and accessing the
application/website. However, this does include paper tools as these are easily
accessible.

Ability to download in Google Play.

Ability to download in App Store.

Ability to download in Microsoft store.

Ability to include results from any clinical test.
Ability to record information on medicines taken that have not worked.

Ability to record the exact times the medicines are taken, e.g. 8 am.

Allows input of medicine start date.

Allows input of medicine end date, duration or provides ‘continuously taking’ option
if life-long.

Ability to record medical review dates e.g. doctor appointments.

Ability to add a picture of the medicines taken.

Ability to record medicine specific side effects.

Availability of a section to add a patient information leaflet as a separate document.
Ability to set a reminder to take medicines at multiple times for multiple medicines.
Ability to set a reminder to reorder medicines, based on when the current supply
finishes.

Ability to allow user to choose from a list of medicines

Table 1 Definitions of the key features.

*We tested this feature 3 months after the other features. We were only able to test it on 100 tools as three Apple apps were no longer

available.
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4.1.4.3 Mapping of tools currently available tools against desirable features
Table 1 shows the list and definition of features identified as being important for all users and for some

users. Figure 2 shows the mapping of PHIMed tools against the features required for all users (‘core features’).

Figure 2: Percentage of electronic and paper tools with core features

(n=103 in total: 61 digital and 42 paper)
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Current medicines
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When medicines
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Free text box
(medicine)
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Indication
Free text box
(patient)
Customisable

key features @ electronic @ paper

The vast majority of electronic and paper tools had fields for the medication name and were editable.
However, four apps and all of paper-based tools had a limit on the number of medicines that could be recorded
(figures 3 and 4), although there would be the option to add extra self-created pages to paper PHIMed. The
majority also had fields for medicine strength and the time of day at which the medicines were usually taken.
The majority of electronic tools also had a free-text box for each medicine. Fewer paper-based tools had this
feature, but sticky notes or other annotations could be added. The majority of paper-based tools had fields for

allergies and indication.

Fewer electronic tools had these features, despite the fact that the majority of healthcare professionals
stated that they wanted this information. All paper tools were considered customisable as they could easily be
annotated, but few electronic tools had this feature. Those that were classified as customisable either allowed
many free-text boxes, allowed users to only give information on the categories they wanted to appear, allowed
users to add different categories for different medicine types or consisted of a free-text box with no fixed fields.
Relatively few paper or electronic tools had a field for medicine formulation and few had a free-text box to add

more information about the user.
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Figure 3: Number of Medicines
Recorded in Paper-tools (n=42)

Figure 4: Number of Medicines
Recorded in the apps (n=61)
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No tool had all the core features (table 2).
PHIMed app
Medisafe = MyMedSchedule @ MyMeds  Andaman? Medical ID Healthera
Core Feature
Apple/Android Both Both Both Both Android Both
Current medicines va v v v v v
Generic hame v v v v v v
Strength v v v v v v
When medicines taken v v v x x v
Formulation v v v x x v
Indication v v v x x x
Free text box v v v v v v
(at medicine level)
Allergies v v v v v x
Frefa text box v . " v v v
(at patient level)
Editable v v v v v v
Customisable xb x x v v x
10 9 9 8 8 8

Number of core features

Table 2  Core features of the six apps with the highest number of core features.

aThe symbol v'means the app has the feature. » The symbol ¥means the app does not have the feature
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Figure 5 shows the mapping of PHIMed tools against the features required for some users.
The majority of paper and digital tools had a field for inputting the exact time a medicine was taken.
All paper-based tools could be accessed in an emergency without a password whereas only two
digital tools had this feature, the iPhone health app and Medical ID. All paper tools could be easily
shared with others, while just under half of digital tools had the functionality to share the PHIMed
without handing over the phone, e.g. via email or between app users. The majority of digital tools
were available on both Android and Apple platforms but not on Microsoft. The majority of digital
tools had a reminder to take medicines and some also had a reminder feature to order medicines.
No paper-based tools had these features. Less than half of paper and digital tools had fields for
start dates, end dates, medication pictures, side effects experienced, or test results. Very few of the
available tools had fields to document ineffective medicines and none had fields for review dates.
Ten percent of digital tools also had a drop-down list of medicines to choose from as well as a free-
text option for entering names of medication.

Figure 5: Percentage of electronic and paper tools with features for
some users (n=103 in total: 61 digital and 42 paper)
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4.1.4.4 Usability of PHIMed tools

PHIMed tool Mean number of minutes taken for seven testers to
complete all three tasks (range)

My Medication Passport (paper based) 11 (6-13)

iPhone Health app (PHIMed component is free text) | *15 (5-27)

Med tracker (only available on Apple platform) 27 (11-34)

Mobile Health record (tested on Android platform) 29 (10-60)

Table 3 Time to complete usability tasks on PHIMed tools
* This finding should be interpreted with caution as testers were using their own phone for this app but not for the other

apps.
For both the Med Tracker app and the Mobile Heath Record, three of the seven testers did not
complete task 3, which involved noting medicines that were ineffective, saying either they could not

see how to do it or they could not see how to do it in a way that would be helpful.

The usability testing supported some of the findings of Work Package 2 in that tools were
specific to their purpose. While several apps, whose core purpose was to remind patients to take
their medicines also allowed a list of medicines to be produced, the list did not show all relevant key
information easily for any of our testers. For example, while some testers found work-arounds to
put in key information about an upcoming reduced dose, this information did not show on the front
page list of medicines. One of the testers managed to add ‘see note’ in the quantity section on the

front page in one of the apps so that they were alerted to the extra note that was otherwise hidden.

The usability testing also supported the finding that paper was generally preferred to digital. Six
of the seven testers completed the tasks on the paper-based My Medication Passport the fastest,
and five stated this was their preferred tool. One of the testers had arthritis and reported that her
finger was hurting from typing on the smartphone and breaks were therefore needed. However,
this problem did not occur with the paper-based tool. One tester stated she preferred digital tools
and completed the tasks on the iPhone health app quicker than she completed them on the My
Medication Passport. Several testers said that they preferred the iPhone Health app to the other
apps as it was simply a free-text box and the user experience was more similar to that of paper using

continuous typing, rather than having to move between fields.

Usability testing supported the finding that customisability was an important key feature.
Testers expressed frustration with the Med Tracker and Mobile Health apps that they would not
allow them to insert the information they wanted in the way they wanted and forced them to input
information that was not relevant. In contrast, one of the testers stated that the Mobile Health app

was their preferred app as it made it clear what information was needed and how to input it.
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The testing also helped inform the discussion as to whether healthcare professionals or
patients should update the tool. One tester expressed a preference for healthcare professionals to
fill in the PHIMed tool. Both testers with a medicines-related healthcare professional background
completed the usability testing much quicker than the other testers. Several testers were of the

view that a drop-down menu for drug names would be helpful to users of PHIMed.

4.1.5 Experiences of using PHIMed
The majority of PHIMed users and healthcare professional participants reported very

positive experiences of PHIMed use in consultations.

‘It’s mainly been of surprise that someone has given them a concise, easy to read list being
truthful. They can’t believe their luck’ (focus group 1 participant)

‘I'm always really positive. I've always been very pleasantly surprised if they bring it with them,
it makes my job a lot easier if they bring it’ (hospital doctor 1)’

Specific ‘positive moments’ of PHIMed use described were use of PHIMed during emergency
admissions of patients or family members, for identifying medicines which would have interacted
with what another prescriber would have given, for dealing with medication related issues when

abroad and identifying an adverse drug reaction.

Very few PHIMed users or healthcare professional participants identified any negative
experiences when prompted. However, a small minority of PHIMed users had had a negative

experience when healthcare professionals had not taken them or their PHIMed seriously.

'They see what you are on and think you are a trouble case.' (PHIMed user 9)

An ‘old school’ consultant wasn’t satisfied with seeing the prescription list. He said “No, no, no
I like to see the actual boxes what the instructions tell you to do” (focus group 1 participant)’

Some healthcare professional participants had had some negative experiences where
PHIMed had been unclear, incomplete or out of date. However, one healthcare professional
participant described a process of being able to turn this into a positive experience by identifying

problems and producing a more accurate medication list.

Finally, a minority of PHIMed users were of the view that they had only ever experienced
neutral actions and could not recall any stand out positive or negative moments.
4.1.6 Barriers to using PHIMed

4.1.6.1 Social barriers
One of the main barriers to carrying and using PHIMed, as alluded to above, was patients
not knowing that it would be useful for or needed by healthcare professionals. Some PHIMed users

had their PHIMed with them at consultations but did not show it the healthcare professionals as
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they were not asked for any information about their medicines. The most common trigger reported
for patients to show PHIMed was healthcare professionals asking for this type of information. Only a
small minority of PHIMed users were proactive in producing their PHIMed e.g. if their medicines had
changed. There was a tendency for PHIMed to be reported as being used more often in first
appointments when initially asked about medicines and then for use to decline in subsequent

appointments. Some PHIMed users did not think their PHIMed would be relevant for the dentist.

Another barrier was concerns over privacy. However this was only expressed by a minority
of participants and they were more worried about personal details that may be recorded on their
PHIMed than the actual list of medicines. For example one participant changed from carrying his
FP10 repeat list to using Medic Alert as he did not want his address to be obvious to others.
However, one PHIMed user had decided to include her date of birth on her PHIMed even though she

would not normally share this information, as she felt that it was important she could be identified.

4.1.6.2 Physical barriers

One of the main barriers mentioned by patient and carer participants was accessibility to the
information for healthcare professionals in an emergency, with concern expressed concern over
whether information would be found. In relation to digital apps, there was also a concern around
whether staff such as paramedics would be able to get into the app without knowing their phone’s
password. The iPhone Health app allows access to a ‘medical id’ without the phone’s security details
being inputted. One participant was worried about whether paramedics would know about the app

and look for it on their iPhone, but another felt the phone would be the first place they would look.

‘The only thing is if you’re knocked out unconscious, would anybody ever find it. ... However, |
would probably add to that that in medical emergencies people tend to, | guess, look at a
wallet or look at a phone, they don’t look for random bits of paper’ (focus group 1 participant)

‘You can access your mobile, someone else can’t. If you were taken in an ambulance they can’t
get into your mobile’ (focus group 2 participant)’

A second barrier was carrying something bulky, as patients reported carrying less with them.
Thirdly, there was the challenge of remembering to take it with them. This could specifically happen
when different bags were used for different purposes if the PHIMed was not transferred. The digital
equivalent to this was changing phones or devices, and not transferring the PHIMed between them.
Several techniques were reported by PHIMed users to aid cognition including keeping PHIMed
together with something they would always have with them, or by the front door; others reported

getting out PHIMed at the beginning of a consultation as a reminder to use it.
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5 Discussion

5.1 PHIMed use in practice, barriers and facilitators to its use.

In line with previous research (Barber et al 2014, Jubrai and Blair 2015, Orf and Tewolde-
Berhan 2017, Narayan 2015) this study suggests that experiences of PHIMed are generally positive
for patients, carers and healthcare professionals. Our study provides concrete examples of the use
of PHIMed leading to improved medicines optimisation. It also provides support for the importance
of contextual factors, known as the ‘soft periphery’ of the intervention (Denis et al 2002). For
example, the conversations that PHIMed stimulated were sometimes part of the process enabling an
accurate and complete list of medicines to be obtained. PHIMed facilitated and changed the way in
which information about medicines was transferred between tools, patients and professionals in

different settings and empowered patients to take a more active role in medicines management.

However, we found a key barrier to PHIMed use was patients and carers being unaware of
the purpose and value of carrying PHIMed. This was partly based on the assumption that different
NHS Information technology systems communicated with each other. Others carried PHIMed but
did not use it in consultations. Facilitators to carrying PHIMed were complexity of medicines and
being encouraged to do so by healthcare professionals, family or friends. Privacy was not identified
as a major concern for our study participants. However, Grundy et al (2019) have identified that
some apps, including some we identified as PHIMed tools, share data with third and fourth parties.

None of these were among those reported as being used by our study participants.

We found great diversity in PHIMed tools and the way in which they were used. This
suggests customisability is an important feature for PHIMed users and that there is unlikely to be a
‘one size fits all’ solution. While our findings suggest some users would like a standardised tool,
others wanted more flexibility. This is in line with previous research that found My Medication
Passport users wanted more space to add information that was relevant to them e.g. side effects
(Barber et al 2014). This suggests a range of different solutions may be needed. In agreement with
Narayan (2015), we found paper solutions to be more popular than digital solutions, although some
preferred digital. Our finding that lack of smartphone ownership was a barrier to digital app use is
supported by Santo et al (2019) who found that 38.9% of 556 potential participants could not take

part in their study, testing a medication reminder app, as they did not own a suitable smartphone.

5.2 Key PHIMed features needed to support medicines optimisation in practice.

Content, features and usability were all important considerations for PHIMed. We found

that key PHIMed features required for all users were ability to add medicine names, strengths,
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formulations, indication and times taken. PHIMed users also needed to be able to record allergies,
sensitivities and contraindications. Free-text boxes for both the patient and for individual medicines,
customisability, and ease of editing were core requirements for all users. Other requirements

varied according to user, supporting the provision of a number of different tools.

The Medisafe app had the highest number of the key features identified as being important
for all users. Santo et al (2016) also found that Medisafe was the highest scoring app of the

medication reminder apps that they tested.

5.3 Strengths and limitations

This is the first in-depth study of a wide range of PHIMed solutions, including paper and
digital versions. We considered contextual factors relating to the use of PHIMed as well as the tools
themselves. Other strengths are our relatively large and varied sample for our qualitative work, our

mixed methods methodology and our strong patient and public involvement in data analysis.

The study was limited to one geographical area in the UK at one point in time and we only
interviewed two of each type of healthcare professional. Our findings suggest that the range of
tools available is constantly evolving, with three of the digital tools studied no longer available three
months later. However, a large number of the digital tools evaluated were available internationally

and the main findings are likely to be relevant across tools and settings.

6 Impact

The study findings suggest that increasing patient and carer awareness of the purpose and
value of PHIMed would increase its usage and improve medicines optimisation. The findings also
suggest that pharmacists and other healthcare professionals should not recommend one particular
tool but rather raise awareness of a range of tools that are available. Healthcare professionals
should also encourage the use of PHIMed in consultations. These findings are applicable in relation

to any patients with chronic conditions taking long term medication.

The research project itself has had a tangible impact in raising awareness and encouraging
more people to carry PHIMed. Patients and carers who took part in the research project who did
not carry PHIMed reported that they were now going to do so as a result of taking part in the
project. In addition, several patient representatives on the advisory group reported that they had
started carrying PHIMed as a result of being involved. Awareness has also been raised by discussing

the study and its findings within the social and professional networks of the researchers.

The research project has also had an impact on raising the awareness of healthcare

professionals on the PHIMed tools that are widely available and on important factors to consider
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when recommending PHIMed. The findings have already been discussed with healthcare
professionals in our social and professional networks, including the Royal College of Paediatrics who
are currently developing a paediatric medication passport. In addition, the study findings have been
used to inform healthcare professionals more globally. For example, recommendations from the
study findings have been incorporated into lectures given to pharmacy undergraduate students,
international postgraduate pharmacy students and into the World Health Organization medication

safety curriculum guide due to be launched later in 2019.

There are future plans to increase the impact of findings further, for example by engaging
interest at the patient and public involvement café at Imperial Festival in June, and through the wide
ranging dissemination avenues outlined below. We are also considering working with the app

developers of commonly used digital tools.

Our findings support the initial recommendation of PHIMed by policymakers as a tool to
increase patients’ role in medicines optimisation. A randomised controlled trial is now needed to
demonstrate the effect of an intervention on raising awareness and providing support for keeping
PHIMed on improvements in patient outcomes such as patient activation and medicines
reconciliation across care settings. The study findings suggest that such an intervention should not
focus on one specific tool, but on a range of solutions. Such research will also need to provide
context including who PHIMed may be relevant to at which time and under which conditions. We
will next be applying for funding for a future project building on the study findings to provide further

evidence to policymakers on the health benefits of interventions to raise awareness of PHIMed.

7 Dissemination

We have a final advisory group planned in May at which we will be discussing our

dissemination plans, including the use of infographics and short social media videos.

7.1 Dissemination to patients, carers and citizens

We have been invited to present our findings at two patient participation groups at GP
surgeries and to write a piece for the Patients Association Newsletter. We have identified several
other potential avenues for dissemination to patients and the public including charities such as Age
UK, Age Cymru and the National Association for Patient Participation and Royal College of Medicine

patient events, which will next be pursued.

7.2 Dissemination to healthcare professionals
We will be presenting our findings at a Specialist Pharmacy Services webinar in July 2019.

Other avenues for planned dissemination include a ‘patient view’ piece in the BMJ or BMJ blogs, an
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article in the Pharmaceutical Journal and/or Health Services Research Journal and potentially

providing input into DK Medical books.

7.3 Dissemination to policy makers

We will produce initial guidance to inform future development of PHIMed.

7.4 Dissemination to app developers
We consider app developers to be an important audience for our work. Potential avenues

for dissemination include NHS Digital, Digital Health London and app developer magazines.

7.5 Academic dissemination

To date we have published our protocol in the peer reviewed journal BMJ Open. We have
also presented our findings at a Medication Safety Symposium organised by the NIHR Imperial
Patient Safety Translational Research Centre and the Chief Pharmaceutical Officer’s Conference in
2018. We are planning to submit a paper describing our findings to an open access peer reviewed
journal and to present our findings at another pharmacy conference, such as the Health Services
Research and Pharmacy Practice conference or the Royal Pharmaceutical Society Research
Conference. We have also had a chapter accepted for inclusion in a book on applied interdisciplinary
theory in health informatics, where we have used the PHIMed study as a key example to illustrate

cognitive distribution.

8 Conclusion

PHIMed was viewed positively by patients, carers and healthcare professionals. However, a
key barrier to use was lack of awareness by patients and carers that NHS information technology is
often fragmented. There was not a “one size fits all” solution, with different PHIMed tools meeting
different needs. Pharmacists and other healthcare professionals should raise awareness among
patients and carers of the potential benefits of carrying PHIMed, together with giving examples of

available tools and features and encouraging their use during consultations.
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Appendix 1: PHIMed usability tasks

Taskl

You are a patient with diabetes, heart problems and arthritis and are on the
medication and vitamins below. You generally remember which medicines you take
but like to have a list with you in case of an emergency. The list can also be helpful
in appointments with healthcare professionals to make sure you have everything
right.

la: Please first try inputting the below medication list into the tool:
Furosemide tablet 1x 40mg each morning

Bisoprolol tablet 1x 3.75mg each morning

Multivitamin capsules 1 every day

Calcium tablets 1.25g 1 every day

1b: Please now try adding these medicines:
Vipidia tablet (alogliptin is the generic name) 1x 25mg each morning
Warfarin tablet 1 x 5mg at 6pm each day

Metformin tablets 1x 500mg morning and 1x 850mg evening

Task?2

You are prescribed 2 new medicines for your arthritis which you will be taking on
only some days of the week. You will be changing the dose of one of the new
medicines, methotrexate, in a few weeks’ time. You are finding it difficult to
remember, so you want to put all this information into your PHIMed. Please try to
add the information below into the tool.

Methotrexate 12.5mg (5x 2.5mg tablets) each Thursday at 7pm. Reduce to 10mg
(4x 2.5mg tablets) on 28th March 2019 (1 month before follow up appointment).

5mg folic acid every day except on Thursdays.

Task 3

You have been prescribed several other medicines in the past for your arthritis pain
which have not worked well. You want to keep a note of these in your PHIMed so
that you are able to communicate which these are to healthcare professionals at
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your arthritis appointments. Please try and input this information into the tool to
indicate that these medicines did not suit you:

Medicines that do not work well to control pain:
Ibuprofen 400mg tablets three times a day
Co-dydramol (10/500) tablets four times a day

Tramadol 100mg tablets four times a day
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Appendix 2: Tools included in work package 3

Digital tools included Personal Medication Diary, Medication Reminder & Pill Tracker, Updoc Health
diary, Pill logger, Medisafe Pill Reminder and Medication Tracker, ® Medication Diary, MySymptoms Food Diary
& Symptom Tracker, Women's Health Diary, Pain Diary & Forum, CatchMyPain, Medical record, Medical
Records App, Mobile Health Record, Personal Health Record, EHR / EMR Health records, Andaman?7, Lifecard,
Medical ID : ICELaurent, MHR SelfCare, Axcess Health One, MedTracker, Medical ID Record -Pill Reminder
Alarm, Medical Records Tracker, Family medical Manager, HLHS Health Journal, PlusData, DavaReco Pills -
reminder for daily taking medicine and pills medication reminder, LittleDot - health child diary, iHealth Log,
Drugstars: medicine reminder, Pill Monitor: Drug Minder, Medicine Time, Medicy - Medicine tracker, medicine
reminder, pill monitor pr, Pill reminder medication alarm legais, medicine time pro,Pill Time, med time,Med
Time Lite, Wez Dawke, Pills Time: reminder 4 health, MyMedimate, Pill Watch, Med & Pill Reminder, Time For
Meds, Med Log Lite Takelt. Healthera - NHS Medication app, patientMpower, Echo - NHS prescriptions,
MyMedSchedule plus, my Meds Plan, Mymeds ,Iphone health , Mynotes, drugs.com, HealthVault, MyMeds,
MyMedSchedule

Paper tools included My medication passport, Knowledge is the best medicine , Record of My
Medicines and How Well They Work (Lancaster general health),Daily Medicine Schedule (Lancaster general
health),Master List of Medicines (Lancaster general health), Regular Checkup for a Child (Lancaster general
health), Epilepsy Passport (RCPCH), My Medication Book (Dorset county hospital), Lifebook (AgeUK),
Parkinson's medication card, MY DRUG & SUPPLEMENT DIARY, medication dosing schedule (free printable
medical forms),Medication Record (free printable medical forms), Daily medication schedule detailed (free
printable medical forms),medical history form (free printable medical forms), Daily Health Diary (free printable
medical forms), Daily Medications Log (free printable medical forms), Weekly Medications Log (free printable
medical forms),Weekly Health Diary (free printable medical forms), Monthly Medications Log (free printable
medical forms), Monthly Health Diary (free printable medical forms), Medication Record card (free printable
medical forms), medical information sheet (free printable medical forms) my medicine record, AARP my
personal medication record, Eastland memorial hospital medication record, My Medication Record
(Washington patient safety coalition), My Medicine List™ (Washington patient safety coalition), Personal
medication record (Washington patient safety coalition), My Medicines (Washington patient safety coalition),
Speak up My Medication List (Washington patient safety coalition), My Medication record (Washington
patient safety coalition), My Medication List (Washington patient safety coalition), HINET-Medcard
(Washington patient safety coalition), Medication record, Medication record form, medication history record
(Adena health system), my medication log - keep it handy, medication administration record, medication

tracker, I've got an ow!, medication and surgical history.
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