Open access Original research

Atrial fibrillation dashboard evaluation
using the think aloud protocol

BM]) Health &
Care Informatics

To cite: de Lusignan S,
Liyanage H, Sherlock J,

et al. Atrial fibrillation
dashboard evaluation using

the think aloud protocol.

BMJ Health Care Inform
2020;27:100191. doi:10.1136/
bmjhci-2020-100191

Received 11 June 2020
Revised 19 August 2020
Accepted 24 August 2020

| '.) Check for updates

© Author(s) (or their
employer(s)) 2020. Re-use
permitted under CC BY-NC. No
commercial re-use. See rights
and permissions. Published by
BMJ.

"Nuffield Department of Primary
Care Health Sciences, University
of Oxford, Oxford, UK

%Royal College of General
Practitioners Research and
Surveillance Centre, Royal
College of General Practitioners,
London, UK

Correspondence to
Professor Simon de Lusignan;
simon.delusignan@phc.ox.ac.uk

Simon de Lusignan,’? Harshana Liyanage

," Julian Sherlock,’ Filipa Ferreira,’

Neil Munro," Michael Feher,' Richard Hobbs'

ABSTRACT

Background Atrial fibrillation (AF) is a common cardiac
arrhythmia which is a major risk factor for stroke, transient
ischaemic attacks and increased mortality. Primary care
management of AF can significantly reduce these risks.
We carried out an evaluation to asses the usability of an
AF dashboard developed to improve data quality and the
quality of care.

Method We developed an online dashboard about the
quality of AF management for general practices of the
Oxford Royal College of General Practitioners Research
and Surveillance Centre network. The dashboard displays
(1) case ascertainment, (2) a calculation of stroke and
haemorrhage risk to assess whether the benefits of
anticogulants outweigh their risk, (3) prescriptions of
different types of anticoagulant and (4) if prescribed
anticoagulant is at the correct dose. We conducted the
think aloud evaluation, involving 24 dashboard users to
improve its usability.

Results Analysis of 24 transcripts received produced

120 individual feedback items (ie, verbalised tasks) that
were mapped across five usability problem classes. We
enhanced the dashboard based on evaluation feedback to
encourage adoption by general practices participating in
the sentinel network.

Conclusions The think aloud evaluation provided useful
insights into important usability issues that require further
development. Our enhanced AF dashboard was acceptable
to clinicians and its impact on data quality and care should
be assessed in a formal study.

INTRODUCTION
Clinical dashboards integrate large volumes
of routine data into a simple accessible
format, and are intended to assist clinicians
and managers to monitor and improve the
quality of care.'? Dashboards have been used
in primary care for a range of functions such
as improving data quality and prevention,” to
improve the quality of surveillance® and to
promote medication safety.5

Evaluation of these dashboards should
include a rapid communication on the quality
achievement to their target audience. Formal
usability studies also assess whether target
users of a system interact with it as intended
by the designers.® Systematic usability testing
and subsequent enhancements increase

What is already known?

» Atrial fibrillation (AF) is a major risk factor for stroke,
transient ischemic attacks; Primary care manage-
ment of AF can significantly reduce these risks.

» Clinical dashboards assist clinicians, and managers
to monitor and improve the quality of care of atrial
fibrillation.

What does this paper add?

» We demonstrated the use of the think aloud protocol
for evaluating the usability of a dashboard used in a
primary care setting.

» AF management choices and quality (prescribing)
sections were found to be the most useful indicators
for clinical practice.

the possibility of tools being successfully
integrated into routine clinical workflows,
providing greater efficiency, and ultimately in
quality improvement.”®

Atrial fibrillation (AF) is one of the the
most common and important heart arrhyth-
mias; if undetected and left untreated, it can
result in stroke and increased mortality. Early
recognition of AF in practice can lead to
early intervention with managing the risks of
these complications. Current guidelines on
the management of AF by National Institute
for Health and Care Excellence (NICE), UK
advises identifying and managing the under-
lying causes of AF, treating the arrhythmia and
assessing and managing the risk of stroke in
these patients.” Clinical prediction scores such
as CHA,DS,VASc predict the risk of thrombo-
embolic disease including stroke'’ and guide
whether the benefits of commencing antico-
agulation treatment outweigh risk. The risk of
starting a patient on anticoagulation include
assessing bleeding risk, for example, using the
HAS-BLED score. While components used
for calculating CHA,DS,VASc and HAS-BLED
risk scores are well recorded, risk scores them-
selves are poorly recorded resulting in a gap
in data quality. Anticoagulation therapy aims
to reduce the risk of thromboembolic events.
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liation (AF) #A Home

This feedback compares the Prevalence and Incidence of Atrial Fibrillation patients within your practice compared to the RCGP RSC. It also compares your QOF recorded Prevalence and

Incidence to the rest of the RCGP RSC.
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Figure 1

This has been achieved by the use of vitamin K antago-
nists, primarily warfarin, for many years. The introduction
of direct oral anticoagulants (DOAGCs) such as apixaban
and rivaroxaban to clinical practice has changed how AF
is managed. DOACs have similar or better mortality and
vascular outcomes than warfarin,11 and the added benefit
of requiring much less monitoring than warfarin.'?
However, the dosage regime varies between the different
DOAGs and is complex; errors are common and are asso-
ciated with hospital admission."® In the UK, the Quality
and Outcomes Framework (QOF), a pay-for-performance
scheme (P4P), was introduced to provide incentives to
incentivise general practitioners to achieve indicator
thresholds for managing chronic diseases."* This has
made a significant improvement to enhancing the quality
of AF data being recorded in primary care during the last
decade.

We developed an interactive dashboard to provide
feedback data quality and the quality of AF management
in primary care at the individual general practice level
within the Oxford Royal College of General Practitioners
(RCGP) Research and Surveillance Centre (RSC) sentinel
network. The aim was to provide a tool for general prac-
titioners to monitor data quality on a weekly basis. We

AF Age AF QoF Prevelance

Standardised

Prevalence
Category P35398 RSC
AF Incidence 0.14% 0.23%
AF Prevelance 1.54% 2.16%
AF Age
Standardised 429% 4.26%
Prevalence
AF QoF
Prevelance 1.51% 206%

Screenshot of dashboard section for case ascertainment of incidence/prevalence.

carried out this study to evaluate its usability in primary
care.

METHOD

Creating the AF dashboard

We used our generic approach to creating clinical dash-
boards for a single condition. The use interface require-
ments and data requirements for the dashboard were
developed by practising general practitioners who were
members of the study team. This involved identifying
data in four sections: (1) Case ascertainment—incidence,
prevalence, standardised prevalence and any indicator-
related (P4P) prevalence; (2) Indications for therapy and
risk factors; (3) Management choices; (4) Quality. We
generally avoid more than four to five areas of feedback
to avoid overload. The indicators for each section and
clinical codes that represent the variables were identified.
These clinical codes were used to extract an initial dataset
used for developing the dashboard.

We developed the dashboard using Tableau data visuali-
sation software (V.2019.1) which allows data-driven devel-
opment of dashboards. The initial dashboard was hosted
on the public dashboard cloud server and accessed a

This feedback compares the rate of AF patients with recorded CHA2_DS2_VASC, HASBLED scoring with the rest of the RCGP RSC.

Please select a week: |2019-11-18-2019-1124 v | CHADVASC  CHADSVASc  HASBLED
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Rate
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o
There are 12 available QoF points
for stroke risk scoring. By
improving the rate of AF patients
that have had a risk score taken,
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Figure 2 Screenshot of dashboard section for calculating stroke and haemorrhage risk.
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Anticoagulant Prescribing

This feedback compares your rates of anticoagulant prescription with the rest of the RCGP RSC network.
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Figure 3 Screenshot of dashboard section for anticoagulant prescribing.

publicly accessible database server (located within our
University IT infrastructure) which hosted only aggre-
gated data to comply with information governance
requirements.

Think aloud evaluation

The user interface of a dashboard needs to be evaluated
for its usability to ensure a userfriendly and engaging
experience. Although questionnaires are the most
commonly used method for capturing usability feedback,
it has the limitation that feedback is captured after the
user interaction has taken place."”"® By contrast, the
think aloud provides insight into a system user’s cogni-
tive process while carrying out a task.'” * We used the
think aloud method to validate the usability of the AF
dashboard. During usability testing, study subjects are
instructed to verbalise their thoughts while concurrently
conducting predefined tasks on the dashboard.?'

We designed the think aloud session to consist of five
tasks. Participants were asked to verbalise their cognitive
process while engaging in the tasks and avoid describing
the reasons for their actions.”” During the initial four
tasks, we asked participant to observer the four main
sections of the dashboard. We asked them to observe
the given information and interpret with respect to that
particular aspect of AF management in their practice.
As the fifth task, we asked the participant to observe the
complete dashboard and describe the overall state of AF

management in their practice in comparison with the
RCGP RSC sentinel network.

Subjects

We invited staff from all general practices participating in
the RCGP RSC sentinel network (ie, 320 practices at the
time of conducting the study) through the practice news-
letter. From those who expressed interest, we invited staff
from general practices to cover a range of roles. Partic-
ipants represented 15 practices located across England.
None of the participants were involved in the initial
requirement gathering/design of the dashboard. Roles of
primary care staff recruited as study participants included
general practitioners, nurses and practice managers. We
also included clinical researchers and hospital consul-
tants who had expertise in AF as participants. Participants
who were not able to attend in person joined using the
Gotomeeting remote screen sharing software which also
allowed recording screen activity. We aimed to recruit a
sample of 20-30 subjects for this study based on guide-
lines of a previous study.”

Data capture and analysis

We recorded participants’ feedback and screen activity
using Gotomeeting screen sharing software (V.10.5). The
audio component of the recordings were exported and
transcribed by a professional transcription service. The

Anticoagulation Doses

[2019-1118 20191124 ]
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100%

Overall Anticoagulation
Dosing Performance

80%
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Percentage of patients on anticoagulant
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Rivaroxaban
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[l 110mg CrCl not calculated
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150mg Consider reducing dose
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[ 150mg CrCl not calculated
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Figure 4 Screenshot of dashboard section for anticoagulant doses.
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Period of use for the
enhanced dashboard

Period of use for the initial
dashboard and study

1200

Initial dashboard release

\ Enhanced dashboard
200
release

Mar-19 May-19 Jul-19 Aug-19 Oct-19 Dec-19 Jan-20 Mar-20 Apr-20
Period of dashboard use

Figure 5 Number of visits to the dashboard after the
release of the initial and subsequent release of the dashboard
enhanced by feedback received during the think aloud study.

Dashboard visits

transcripts were analysed using NVivo (V.12) qualitative

analysis software.

We used grounded theory as our analysis approach.
We ensured robustness in our analysis by following a
documented logical analysis flow which included two
templates. The completed templates were reviewed by a
peer researcher to reduce bias of the person conducting
the mapping exercise. The following three-step approach
was used to analyse the transcripts.

1. Mapping verbalised tasks to sections: Each verbalised
task description was extracted and mapped to the
corresponding section of the dashboard. We define
a ‘verbalised task’ as the verbal feedback given by the
user when performing an interacting with component
in the dashboard. The verbalised tasks were mapped
to the dashboard sections and similar feedback were
grouped (online supplemental table 1).

2. Mapping verbalised tasks to usability problem classes:
For each section, we mapped the verbalised tasks to
matching usability problem classes. We adapted the
usability problem classification method used by Peu-
te el al and identiﬁed occurrences for each usability
problem class.”" The usability problem classes include
visibility of system status, error messages/help instruc-
tions, meaning of labels/graphs, layout/screen organ-
isation and dashboard controls. Furthermore, we clas-
sified the identified verbalised tasks based on whether
they were positive feedback, negative feedback or sug-

B Case ascertainment

4
i l l
3

= Indications for therapy and
riskfactors

Average number of codes

1 mQuality (Prescribing)

Clinical Researcher Nurse Pharmacist Practice manager

Role of study participant

Figure 6 Average number of codes for the different roles of
participants across the dashboard sections.

3

Visibilty of system status
Visibility of system status 2
20

)

15 8

Meaning of tabular data 6 Error messages/ help instructions.
a

Meaning of tabular data 10 Error messages/ help instructions

N
PN AR
~ =
~N
Dashboard controls Meaning of labels/graphs Dashboard controls ‘ Meaning of labels/graphs
Layout/ screen organisation Layout/ screen organisation
Positive feedback Visibilty of system status Negative feedback

4

3 Error messages/ help
2 instructions
<

=——Management choices Dashboard controls Meaning of labels/graphs

Meaning of tabular data

—as

ent

—— Indications for therapy and risk factors

Quality (rescrbing)
Layout/ screen organisation

New feature suggestions

Figure 7 Graphical representation of feedback across the
usability problem classes.

gestions for new features (online supplemental table
2).

3. Summarising usability issues across sections/usability
problem class: The results table generated by steps 1
and 2 were further condensed to understand sections
of the dashboard and type of usability problem which
required needed to be addressed.

Enhancing the AF dashboard

The analysis of the dashboard informed which sections
required improvements in the user experience. The
enhanced dashboard was deployed to general practices
in the RCGP RSC sentinel network. We informed general
practice staff about these enhancements through user
training and updated to dashboard user manuals.

Ethical considerations

Personal data were not collected from the study partic-
ipants. We obtained informed consent from participant
for recording verbal response and screen activities. All
participants received oral and written information about
the study. We used the HRA decision tool to confirm that
no NHS REC ethical approval was required for the study.

RESULTS

AF dashboard

Creating the AF dashboard

We used our generic approach to identify four areas which
would give an overview of the quality of AF management:
(1) Case ascertainment, (2) Calculating stroke and haem-
orrhage risk to assess whether the benefits of anticoagu-
lants outweigh their risk,** (8) Decision to anticoagulate
and choice of type and (4) Prescribing an anticoagulant
at the correct dose.”” We developed a dashboard with four
sections that corresponded to our generic approach.

Case ascertainment

This section displays the prevalence and incidence of AF
within the practice of the participant and this was also
compared with practices in the rest of the RCGP RSC
sentinel network (figure 1).
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Indications for therapy and risk factors

This section displays levels of recording of stroke and
haemorrhage risks (CHA,DS,VASc scores and HAS-BLED
scores) for patients with AF with indication about poten-
tial risk score records which can be achieved. NICE guide-
lines require practitioners to complete CHADVASc scores
and HAS-BLED scores for patients with AF (figure 2).

Management choices

Decision to anticoagulate and choice of type is consid-
ered in this section of the dashboard. Anticoagulation
prescribing levels are given with comparison with overall
prescribing in the RCGP RSC sentinel network. All
patients with AF with a CHA,DS,VASc score more than
or equal to 2 should be offered anticoagulation (unless
they have an increased bleeding risk) according to NICE
guidelines (figure 3).

Quality

This section displays anticoagulation prescribing at the
various doses. Different combinations of doses prescribed
are displayed for each of the four commonly prescribed
four DOAGs (figure 4).

Uptake of the AF dashboard in general practice

We hosted the AF dashboard as a part of the MyPractice-
Dashboard: a collection of five dashboards that inform
participating general practices about performance for
different conditions. The access statistics to the MyPrac-
ticeDashboard during the period are given in figure 5.

Think aloud evaluation

General results

Professional roles of subjects who participated in the
study included general practitioners (n=10), clinical
researchers (n=5), practice managers (n=4), nurses (n=4)
and pharmacists (n=1) and gender (M=40%, F=60%).
Prescription of anticoagulants at suboptimal doses was
indicated as the most useful section of the dashboard
(57%) although this was also indicated as the most diffi-
cult section to interpret of all sections (35%) (figure 6).

Classification of usability feedback

We analysed the content of the feedback according to
the three-step method described in Methods section.
The smiley faces were considered to be the most effective
communicative feature (as indicated by 74% of partici-
pants). Thirty per cent of the participants indicated that
the dashboard “provided clear feedback” and was “easy to
interpret”. Several participants (21%) considered lack of
information about the “criteria for the smiley faces” and
the “range of smiley faces” as a weakness in the dashboard.
A total of 120 verbalised tasks were identified in the 24
transcripts analysed. Individual verbalised tasks catego-
rised as positive, negative and new feature suggestions are
given in online supplemental appendix 1. Summarised
verbalised tasks mapped to the usability problem classes
are given in table 1. We found that the visual representa-
tion (figure 7) helpful to interpret the results.

This feedback compares the rate of AF patients with recorded CHADS,, HASBLED scoring with the rest of the RCGP RSC.

S r(e:HA\DS, CHADS,  HASBLED H;S?LED QOF CHADS,

eeeee d  recorded  cyregory s RSC

Overall Scoring
Performance

CHADS, recorded 021 4%

10000 QOF CHADS; recorded 254%  3761%
HASBLED recorded oo

Score

£1,769.56
Find out how this is calculated
Figure 8 Screenshot of the enhanced version of the risk
score section.

Enhancing the AF dashboard

Enhancements to the dashboard were prioritised based
on the feedback provided by study participants. The
section with risk scores received the most amount of
negative feedback. The improved screen layout for this
section is given in figure 8. The enhancements included
simplifying labelling, limiting numerical information and
changing nomenclature according to standards used in
other national guidelines (eg, CHA,DS,VASc to CHADS,).
We also included links to additional documentation that
provided details about how certain values displayed in
the section were calculated (eg, calculation of earnings
according to the QOF scheme).

The anticoagulation dosing section was enhanced by
introducing a simplified taxonomy for anticoagulant
dosing which would be more insightful for practice staff
(figure 9).

DISCUSSION
Principal findings
This study reported on the think aloud method to assess
an AF dashboard. The key finding is that case ascertain-
ment was the section that received most overall positive
feedback. Communication of overall performance using
the smiley face also received positive feedback. We also
found that general practitioners considered the data
quality of prescribing section to be most useful to support
their work. Furthermore, a key area for improvement was
the better annotation of graphs, figures and tables.
While the findings of the evaluation provided an
systematic approach for enhancing the dashboard, we

Anticoagulation Doses

2019118 2019.-11.24 Oudigatren

Overall Anticoagulation
Dosing Performance
Standard dose (Correct dose)

Reduced dose (Correct dose)

Standard dose (Should be on reduced dose)

Reduced dose (Should be on a standard dose)

‘Wrong dose (Does not match to standard or reduced dose)
Contra-Indicated (Shouldn’t be prescribed based on creatine
clearance)

1 [0 = [

Figure 9 Screenshot of the enhanced version of the
anticoagulant doses section based.
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Table 1 Number of usability issues (for all participants) across the usability problem classes for the four sections of the
dashboard (#1, Case ascertainment; #2, Indications for therapy and risk factors; #3, Management choices; #4, Quality
(Prescribing))

Positive feedback Negative feedback New feature suggestions
Section number #1 #2 #3 #4 #1 #2 #3 #4 #1 #2 #3 #4
A. Visibility of system status 20 0 0 0 2 0 1 2 2 4 1
B. Error messages/help instructions 0 0 0 0 0 2 0 0 0 )
C. Meaning of labels/graphs 0 11 4 0 0 11 6 8 0 0 0 0
D. Layout/screen organisation 0 0 0 0 8 0 2 6 0 0 3 0
E. Dashboard controls 1 1 0 3 1 4 1 2 0 0 0 3
F. Meaning of tabular data S 3 0 0 6 0 0 0 1 0 0 0

recognise that there is potential to triangulate the find-
ings by using a heuristic evaluation involving a group of
usability experts.*® We were not able to form an expert
panel to conduct a heuristic evaluation due to funding
and time restrictions.

Implication of findings

The think aloud method of feedback collection provides
a systematic approach to prioritise enhancements based
on the needs the dashboard users. This helped with
increasing adoption rates of dashboard products and
in turn has a significant impact towards improving the
quality of coded data available for research. As clinical
implications, we anticipate that successful adoption of the
dashboard will result in improved data quality, resulting
in better management of AF in primary care.

Comparison with the literature

Audit-based education methods have been previously
used to improve management of association to chronic
kidney disease management in primary care.”” Frequent
supply of routine data from general practices has
allowed continuous data quality monitoring, and this has
resulted in improved quality of care and disease surveil-
lance.** Similar to other studies that have incorporated
user-centred design methods, our enhanced dashboard
has successfully demonstrated that understanding user
interactions is essential to quality improvement.29

Strengths and limitations

The RCGP RSC provides data quality feedback across a
range of other conditions, such as chronic kidney disease
and asthma, and strives to maintain consistency in the
dashboards used to communicate feedback to practices.
Possible prior exposure to some other dashboards may
have influenced the results of our think aloud evaluation.
We were only able to recruit a small number representing
general practitioners. Nevertheless, they constituted 46%
of the study group.

The concurrent think aloud approach used for the
study has the limitation of being intrusive to the cogni-
tive process over the retrospective think aloud method.
This is since the process of providing a simultaneous

commentary while using the dashboard will have an
impact on usability.

CONCLUSIONS

We have developed an AF dashboard which has been
used for assessing quality of care and reporting feedback
to general practices that provide data. We had positive
response from the study group that participated in the
usability evaluation. The management choices and quality
(prescribing) sections of the dashboard were enhanced
based on feedback received during the evaluation. Our
dashboard appears acceptable to primary care profes-
sionals, and such quality improvement interventions
should be tested in a trial.

Twitter Harshana Liyanage @harshana
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