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Re-Imagining the Data Collection and
Analysis Research Process by Proposing a
Rapid Qualitative Data Collection and
Analytic Roadmap Applied to the Dynamic
Context of Precision Medicine

James Smith1, Jeffrey Braithwaite1, Tracey A. O’Brien2,3, Stephanie Smith4,5,
Vanessa J. Tyrrell6, Emily V. A. Mould6, Janet C. Long1, and Frances Rapport1

Abstract
Our implementation science study focuses on implementing a new way of practice and offers methodological specificity about
how to rapidly investigate an individually tailored precision medicine intervention. A qualitative study advancing a new
methodology for speedily identifying barriers and enablers to implementation in the context of childhood cancer. Data were
collected through rapid ethnography, coded using the Consolidated Framework for Implementation Research, and analysed by
Sentiment Analysis. Thirty-eight data collection events occurred during 14 multidisciplinary tumour board meetings, 14
curation meetings, and 10 informal conversations. Sentiment Analysis distilled Consolidated Framework for Implementation
Research codes to reveal key barriers and enablers to implementation. A traffic light labelling system has been used to present
levels of positivity and negativity (green for strong enablers and red for strong barriers), highlighting levels of concern regarding
implementation. Within the intervention design characteristics, “Adaptability” was the strongest enabler and “Design quality
and safety” the strongest barrier. Among the contextual factors: “Networks and communication” were the strongest enabler,
and “Available resources” were the strongest barrier. Overall, there was a higher percentage of negative sentiment towards
intervention design characteristics and contextual factors than positive sentiment, while more concerns were raised about
intervention design factors than contextual factors. This study offers a rapid qualitative data collection and analytic meth-
odological roadmap for establishing barriers and enablers to a paediatric precision medicine intervention.
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Introduction

The ZERO Childhood Cancer Personalised
Medicine Model

The ZERO Program is an innovative Program that involves a
transdisciplinary approach to decision-making in developing
individually tailored cancer treatments for children through its
embedded early phase clinical trial: PRecISion Medicine for
Childhood Cancer (PRISM). The ZERO Program and PRISM
trial aim to carry out tumour molecular profiling and drug
screening by completing and returning this evidence together
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with an interpretation of data to the treating physician in a
clinically relevant timeframe. Curation meetings (CMs) and a
national multidisciplinary tumour board (MTB) are newly
formed strategies designed for the national clinical trial
(Rankin et al., 2018; Rolfo et al., 2018). Attendees include
representation across a range of specific clinical and scientific
areas working together to adopt a new way of delivering
childhood cancer care. For example, the diagnostic platform
includes comprehensive testing of both tumour and patient
genome. The information derived from the tests are assessed
in CMs that include genomic, drug curation, and biological
scientists, bioinformaticians, molecular oncology clinicians,
and clinical geneticists who critically appraise the validity of
the sample, variants of known and unknown significance, and
determine clinical significance and relevance before being
shared through a national MTB. The MTB consists of pae-
diatric oncologists, molecular oncology specialists, genomic
and drug curation scientists, and treating clinicians. They aim
to assess and reach a consensus on the information tabled from
the curation teams. Clinically relevant information is fed back
to the treating physician, that is, if there is an actionable
recommendation (novel drug target/referral to cancer
predisposition/change in diagnosis).

An Individually Tailored Intervention

The complete process of delivering precision medicine in
childhood cancer care, from testing and analysis, to discussion
and information sharing followed by a precision medicine
recommendation, is the ZERO Program’s intervention (Baker
et al., 2010). This significant departure from ‘standard’ on-
cological approaches (National Academies of Sciences &
Medicine, 2016) bases treatment recommendations on po-
tential drug targets and genomic data – thus introducing a new
framework of evidence-based practice. The content of each
child’s case includes discussions at CMs. Following CMs, the
clinically relevant information is shared through the national
MTB. This has implications for changes to real-time delivery
of care and effects (Rowbotham et al., 2019). Precision
medicine is placing new demands on childhood cancer care.
For example, healthcare professionals are having to adopt new
ways of practice that include changing their behaviour, such as
role changes, professional changes in decision-making and
new ways of communication as well as acquiring and as-
similating new workflows and requiring ever-increasing
knowledge of genomic medicine (Horowitz et al., 2019;
McGill et al., 2020;Willemsen et al., 2019;Wong et al., 2020).
Likewise, our complex intervention requires a change in the
behaviour of healthcare professionals to meet the demands of
changing practice making healthcare professionals the focus
of this intervention (Keith et al., 2017; Morrow et al., 2019;
Rixon et al., 2016; Taylor et al., 2014). Change can be
challenging without a clear understanding of which deter-
minants act as enablers to positive implementation and which
are barriers (Smith et al., 2021a). Understanding enablers of

and barriers to change is vital to tailoring implementation
strategies and creating greater surety over long-term effec-
tiveness (Atkins et al., 2017).

The Consolidated Framework for Implementation
Research

The Consolidated Framework for Implementation Research
(CFIR) (Damschroder et al., 2009) is a determinant framework
that can help identify and explain factors that influence im-
plementation and recognise how multiple levels of behaviour
change, operate and influence implementation (Squires et al.,
2015). CFIR includes factors related to the “intervention
design” itself, the “outer context” (e.g., the level at which the
implementing organisation is networked with other
organisations/external influences on the intervention), the
“inner setting” (e.g., the internal networks and communica-
tions that can influence implementation), “individuals in-
volved” (e.g., their knowledge and beliefs), and the “process”
under consideration (e.g., planning and reflection work).
However, some authors argue that the framework may require
tailoring of factor definitions, in order to fit the needs of any
given study context (Damschroder et al., 2022; Keith et al.,
2017; Means et al., 2020; Safaeinili et al., 2020).

McDonald (2013) framed CFIR in terms of its intervention
design characteristics but also conceptualised grouping the
contextual domains together, a practice subsequently followed
by others (Holen-Rabbersvik et al., 2020;Wiig et al., 2019). In
line with this conceptualisation, we grouped the contextual
domains (inner, outer, individual characteristics and pro-
cesses) for greater flexibility in line with the new practice
demands of the transdisciplinary groups interacting in this
precision medicine study with CFIR’s intervention design
characteristics depicting the intervention design. This in-
cluded factors such as, “Evidence, strength and quality” (do
people believe in the strength of the evidence available) and
“Complexity” (views on whether the intervention is too
complex to implement). We extended McDonald’s (2013)
conceptualisation of CFIR to indicate combined and indi-
vidual influencers of implementation to ensure a compre-
hensive approach towards our assessment of intervention
implementation within this complex context.

A Methodological Roadmap to Speeding Up
Qualitative Data Collection and Analysis

The speed of delivering information is no less important than
its accuracy (McNall et al., 2004). The CFIR approach has
been criticised when applied recently to a precision medicine
context for being time-intensive and potentially delaying the
identification of findings (Best et al., 2021). In line with this
criticism, the CFIR approach indicates some recent attempts
by CFIR’s creators and other authors to speed up the quali-
tative data collection and deductive analytic process for
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contexts with rapid change (Gale et al., 2019; Nevedal et al.,
2021; Zucco et al., 2021).

However, despite the potential to speed up the qualitative
data collection and analytic process, and fit for within high-
stake contexts (e.g., precision medicine contexts, COVID-19,
etc.), this idea has not been taken up in recent qualitative
research studies using CFIR approaches applied to precision
medicine models of care (Best et al., 2021; Levy et al., 2019;
McGill et al., 2020; Zebrowski et al., 2019). For example,
these studies applied static interviews and lengthy transcrip-
tion and analysis procedures to make sense of data (Best et al.,
2021; McGill et al., 2020; Zebrowski et al., 2019). Recently
such qualitative approaches have been criticised for being
narrow in scope or superficial in eliciting contextual data
(Haines et al., 2021).

In our implementation science study, we propose the need
to adopt qualitative methods that could instead deliver speedy
actionable results in a complex precision medicine context yet
still maintain rigour (Nevedal et al., 2021; Smith et al., 2020b).
Therefore, we sought rapid methods that could contend with
the intervention context and chose to apply a novel, rapid
ethnographic methodology to generate findings in a timely
manner and ensure the study researcher moves with study
participants as they go about their work lives (Rapport et al.,
2020). In this way, rapid ethnography allows examination of
the people, the organisations, and the different system-level
under consideration and change over time in a contemporary
fashion (Rapport et al., 2020). However, speedy data col-
lection is of limited use if the data analysis still proceeds at the
painstakingly slow rate that is typical of most qualitative
research (Millen et al., 2000). Sentiment Analysis is a can-
didate for resolving that deficit in a rapid way. In line with this
paradigm shift, our implementation science study proposes the
need for rapid qualitative analysis of the deductive CFIR
approach (Gale et al., 2019; Nevedal et al., 2021; Zucco et al.,
2021) through the use of Sentiment Analysis. Sentiment
Analysis (Pang & Lee, 2008; Pinto et al., 2018) identifies and
categorises opinions to determine whether participants’ atti-
tudes toward a particular topic (intervention or product, etc.)
are positive or negative. Sentiment Analysis, therefore, has the
potential to help in the rapid analysis of the CFIR approach
and is in keeping with a new awareness of the value of turning
from implementation to rapid implementation in all respects
(Smith et al., 2020b). Sentiment Analysis offers the CFIR
approach a new way to rapidly detect the range of sentiments
displayed and sentiment polarity from large qualitative data
sets while providing timely results in rapidly changing en-
vironments (Coppersmith et al., 2015; Golder & Macy, 2011;
Gore et al., 2015; Zhou et al., 2015). Sentiment Analysis has
successfully been applied to several health interventions to
date, such as vaccination (Dunn et al., 2015; Naseem et al.,
2021; Zhou et al., 2015), mental health (Oyebode et al., 2020)
and the delivery of outcomes such as those relating to seasonal
affective disorder and obesity (Coppersmith et al., 2015;
Golder & Macy, 2011; Gore et al., 2015). The CFIR approach

will be helped by Sentiment Analysis by maturing the
framework (Smith, 2022) because of its speedy processing of
large qualitative data sets (such as rapid ethnographic field-
notes) in a short amount of time (Fondevila-Gascón et al.,
2016; Morgan et al., 2021; Willson et al., 2021; Zhou et al.,
2015).

This paper presents a novel methodological roadmap on
how we can speed up qualitative data collection and analysis
to provide an understanding of qualitative data in a highly
complex, multi-faceted and ever-changing tailored interven-
tion. It also examines barriers and enablers to implementation
and has an overarching goal of providing insights into key
barriers to implementation success (Damschroder et al.,
2009).

Study Aim

Study aims were derived from multi-stakeholder meetings and
discussions between ZERO Program partners, university-
based researchers, and implementation scientists in Australia.

This study aimed to:

(1) Provide a methodology to identify barriers and en-
ablers to the delivery of a childhood cancer person-
alised medicine Program (the ZERO Program).

(2) Assess key enablers and barriers in real-time care
delivery according to stakeholders’ strength of feeling
and order of importance.

Method

Study Setting

Data were collected from the multicentre study’s eight sites
(eight hospitals in the ZERO Program and PRISM) through a
central site in Sydney, hosting CMs and MTBs in person and
available via video link for those not in the state. In addition, as
part of a rapid ethnography, purposeful informal conversations
took place at the central site to capture the views and experi-
ences of key players regarding the complex intervention.

Study Population

The ZERO Program Operations and Program Managers
identified key players to take part in data collection who were
directly responsible for design, delivery and oversight. The
researchers regularly sought out the lead person making the
decisions about progress and implementation. Key players
comprised of various clinical and non-clinical staff members
representing different disciplines. Work across sites was
collaborative.

While data were collected from one central site, CMs and
MTBs brought JS, a male researcher who is experienced in
rapid ethnography, into contact with: clinicians, curation
specialists, administrators, managers, technicians and
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laboratory scientists, who were themselves in discussion with
treating paediatric oncologists of children with high risk
paediatric malignancies (expected survival <30%).

The Application of Rapid Ethnography

Data Collection. Ethical approval was granted by the Hunter
New England Research Ethics Committee, New South Wales,
Australia. Approval number: 2019/ETH12025. Purposive
sampling was used, with an opt-out consent process for the
rapid ethnographic research approved and followed. For
observations, this process is appropriate in identifying and
managing participants and non-participants as any number or
combination of healthcare professionals or other Program
members (participants) may also come into contact with the
study researcher during a given observation period. It is also
hard to anticipate participants in advance of the research
taking place. Program managers provided advance notice and
information about the study to various teams involved, an-
ticipated to be involved or present at planned observations. JS
also wore a badge detailing his name and a “research in
progress” annotation so that incidentally observed participants
were made aware of the research taking place and could opt-
out of study involvement (become a non-participant). The
study had no staff opt-outs. As opposed to some of the his-
torical anthropology studies suggesting spending around
2 years in the field, our implementation science study con-
sisted of a 9-month intensive rapid ethnographic data col-
lection period (Vindrola-Padros & Vindrola-Padros, 2017)
whilst simultaneously focusing on ongoing intervention op-
timisation (Chambers et al., 2013; Rapport et al., 2020). This
intensive timeframe enabled JS as the lone field researcher to
immerse himself in the ZERO Program context, attend CMs
and MTBs, and undertake observations and informal con-
versations with individuals in the ZERO Program. Data were
collected from clinicians and other stakeholders in line with
study aims, examining: (a) how the ZERO Program func-
tioned, (b) Program activities and meetings (to determine the
faithfulness to or departures from the intended intervention),
(c) collaborations and interactions (to clarify characteristics of
individuals and the influence of setting characteristics) and (d)
decision-making and information-sharing. While the focus
was on barriers and enablers of intervention design charac-
teristics, it was also important to consider contextual factors to
delivery and implementation, allowing a nuanced picture to
emerge of individual and group activity, environments, events,
and personal circumstances. Fieldnotes were completed
during each event taking place for reliable record-keeping
(Smith et al., 2020a). Fieldnotes included commentary on the
dynamics of different meetings and non-verbal communica-
tion. As data were collected, they were de-identified, and
quotations were anonymised. All participants were given
pseudonyms ready for the application of a CFIR coding
framework according to a CFIR codebook. There was no
attempt to capture data saturation, in line with research in

ethnography (Jones&Smith, 2017; Streubert &Carpenter, 1996)
and reflexive thematic analysis (Braun & Clarke, 2021). We
recognise that our ethnographic contribution is interpreta-
tive, and meaning is generated through the interpretation of
data.

Analysis. Framework Analysis (Ritchie & Spencer, 2002),
according to five distinct but related stages, was used to
structure and explore the data (Smith et al., 2020c), as outlined
in Table 1. JS led the analysis. Qualitative data was managed
through NVivo 12 Plus, a qualitative data analysis software
facilitating the collection, organising and analysis of data
(QSR, 2019). The initial framework was based on CFIR’s five
major coding domains: (1) Intervention design characteristics,
(2) Outer setting, (3) Inner setting, (4) Characteristics of in-
dividuals and (5) Process implementation, to which data was
deductively coded. In addition, domain definitions were tai-
lored for relevance to the paediatric precision medicine in-
tervention. Like past studies before us (Keith et al., 2017;
McDonald, 2013; Means et al., 2020; Safaeinili et al., 2020),
we refined CFIR into its intervention design characteristics
and contextual characteristics to better fit the precision
medicine context (Chambers et al., 2016; Damschroder et al.,
2022; Levy et al., 2019; Wong et al., 2020; Zebrowski et al.,
2019). Additional codes were incorporated into the codebook
(e.g., speed of delivery and design quality and safety) as they
emerged through close reading of the data, with tailored
definitions making CFIR relevant to the ZERO Program
following previous qualitative studies using CFIR within this
context (Zebrowski et al., 2019). Codes helped structure the
identification of both intervention design characteristics and
contextual characteristics. Codes were further analysed using
Sentiment Analysis (positive, negative, moderately positive,
moderately negative). The “queries” function in NVivo
generated counts of code incidences across factors and sen-
timents, leading to a matrix quantifying qualitative data,
juxtaposing codes with sentiments, and grading content de-
livery (Smith et al., 2021b). The process was supported by
researchers discussing data as the framework took shape.

Implementation Scientists (JS, FR, JB, JL) helped clarify
barriers or bottlenecks to implementation. Groupwork led to a
final CFIR framework indicating key aspects of Program
delivery.We represent our qualitative findings through a visual
presentation to appeal to and facilitate understanding amongst
clinicians and other stakeholders (Smith et al., 2020c, 2021b).

Results

Thirty-eight different data collection events took place (Table
2). JS spent 30 min to half a day at the data collection site on
each occasion, working across settings and attending meetings
as required. Observational episodes included informal con-
versations (30 min to 1 h) and MTB and CM meetings (1 h).
There were no important harms to note or unintended effects to
consider in each group in carrying out our study (Table 2).
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Grading and Visual Presentation of Data

Intervention design characteristics and contextual charac-
teristics, and within intervention design characteristics, a
concentration on those indicating adaptability, design quality
and safety, cost, evidence strength and quality, speed of
delivery, complexity, and trialability, while contextual
characteristics covered: Inner setting, Outer context, Indi-
vidual characteristics and Process (Table 3). Table 3 also
highlights where data came from (CMs, MTBs, informal
conversations), the type of sentiment expressed (positive or
negative) and the strength of sentiment (moderately positive,
positive, moderately negative, negative). This provides a
clearer understanding of the impact (barrier or enabler) likely
to affect implementation success as well as what was seen to
be working well.

There was a higher percentage of total negative sentiments
for all factors (N) according to each data capture event (n) for
both intervention design characteristics (negative sentiment: N
= 165, n = 114, 69.1%) and contextual characteristics (negative
sentiment: N = 71, n = 38, 53.5%) compared to positive
sentiment for intervention design characteristics (N = 165, n =
51, 30.9%) and contextual characteristics (N = 71, n = 33,
46.5%). This indicates perceptions of more barriers than en-
ablers, particularly regarding key implementation features
available in Table 3. For individual intervention design char-
acteristics factors, “Adaptability”was the strongest enabler (N =
21, n = 14, 66.7%) and “Design quality and safety” the strongest
barrier (N = 14, n = 13, 92.9%) while for contextual charac-
teristics, “Networks and communication” (N = 8, n = 8,
100.0%) was the strongest enabler, and “Available resources”
the strongest barrier (N = 4, n = 4, 100.0%) (Table 3).

Table 1. Methodological roadmap.

Framework Analysis Stages Description

1. Familiarisation Fieldnotes are read and re-read to absorption
2. Identifying a thematic
framework

Select text for coding /begin to develop categories based on CFIR codes (deductive)a

3. Indexing Comparing and contrasting data from fieldnotes, observations, and informal conversations
4. Charting Arrange CFIR codes (deductive)a and where necessary add to the codes to support full data understanding.

Employ sentiment analysisb to clarify the degree of positive or negative sentiment around each code, and
determine the strength of feeling over different data aspects

5. Mapping and interpretation Triangulate data across all datasets, reviewing connections or disconnections, removing overlapping codes,
describing, and interpreting data findings, and building consensus through groupwork activities around final
framework factors (intervention design characteristics and contextual factors). Finally, the findings from
the qualitative data can be graded and quantitatively displayed

aCFIR: Intervention characteristics, inner setting, outer setting, individual characteristics, process implementation.
bSentiment Analysis: moderately positive, very positive, moderately negative, very negative.

Table 2. Data capture events.

Type of data
capture event

Number of data
capture events

Range of staff attending
each event Rapid ethnography Role Gender

MTB meetings 14 14–45 Observation and
fieldnotes

Multi-disciplinary team
member

Mixed
group

CM meetings 14 6–14 Observation and
fieldnotes

Multi-disciplinary team
member

Mixed
group

Individuals 10 1–2 Informal conversation and
fieldnotes

aJoanna
Laura
Lesley
Lucy
Jenny
Diego Female (7)
Connor Male (3)
John

bHenrietta and Harriet
(attended together)

aAll individuals have een given pseudonyms to protect their identity.
bHenrietta and Harriet met JS together.
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Intervention Design Characteristics: Key Themes

Adaptability: An Enabler Overall for Intervention Application and
Applicability. “Adaptability” is the degree to which the in-
tervention fits the needs of the people, sites and settings and
appears to be a strong enabler to overall intervention appli-
cability. To be adaptable relies on the intervention’s ability to
accommodate people’s behaviours and relationships, but also
healthcare structures and systems through which the inter-
vention is being introduced. For example, positive sentiment
from MTBs towards the adaptation of treatment protocols and
changes to clinical practice that might enable children, who
were not originally eligible to be part of the precision medicine
program, to now be eligible. Within the CMs, adaptability as
an enabler for intervention application, related to the adap-
tation of databases and technologies within healthcare sys-
tems, the addition of new technologies (for example, a “tape
station” that would enable methylation to be an internal as
opposed to an outsourced process), and the updating of ex-
isting technology. No data were gleaned for ‘adaptability’
from informal conversations.

Design Quality and Safety: A Barrier to Implementation. “Design
quality and safety” relates to how the intervention is perceived
to ensure such aspects as quality and safety as an absolute
priority within the intervention. However, this was a com-
ponent that was perceived to be a barrier to implementation.
This was due to the identification of a small number of in-
stances where the arrival of poor samples or quality-control
issues relating to tumour samples were perceived as aspects
not yet solved. For example, CMs focused on bad samples,
small tumour samples, degraded material, and the lack of
quality control in terms of potential processing errors and
batch effects. MTBs focused on the quality and size of the
tumour (coming from bone or containing lots of contaminated
cells). No data were forthcoming on this aspect from indi-
vidual informal conversations.

Cost: An Overall Barrier to Implementation. “Cost” relates to
how much the intervention costs in terms of testing and data
retrieval, which was seen as an overall barrier to im-
plementation, with MTBs and CMs concentrating on costs to
carry out extra tests. Yet, for CM attendees, there were some
positive views expressed about finding new ways to reduce
costs, such as upfront testing or conducting a pilot. During
informal conversations, concerns were also voiced about
costs, expressly the cost of storing and retrieving data from
high-performance data storage systems.

Evidence, Strength and Quality: A Barrier to
Implementation. “Evidence, strength and quality” relates to
the strength of the evidence supported by either good strong
high-quality evidence or weak evidence. When evidence,
strength and quality from evidential sources was lacking (e.g.,
the strength of evidence in relation to a lack of current

published literature), this was perceived as a barrier to in-
forming diagnostic and treatment decisions, as key players
questioned whether sources of information were reliable and
continued to question whether more evidence was available.
During MTBs, negative sentiments were expressed regarding
a lack of information sources for paediatric treatment dosages,
drug combinations, and tumour use during drug screening, as
well as concerns about evidence-use in these areas. Within
CMs, similar issues were raised regarding poor-quality in-
formation or lack of information sources on these topics. In
CMs, positive sentiments were also voiced around cases that
presented good-quality data shared on a server. One informal
conversation with Lesley focused on concerns over poor-
quality evidence regarding toxicity and dosage and the
need for recommendations for new toxicity and dosage
practices to build a stronger evidence-base.

Speed of Delivery: A Barrier to Implementation. “Speed of de-
livery” of the intervention was perceived as both a barrier and
an enabler to implementation, while the overall strength of
feeling placed this as a barrier to implementation (delays in
delivery). MTB’s focused on problems with delays for
methylation, while CMs questioned why methylation lagged
behind the presentation of cases at MTB, such that results were
not timely and had to be reviewed a second time, by which
time people had forgotten about the case. This led to questions
about how to present information more effectively. CMs in-
dicated an equal mix of negative and positive sentiment re-
garding optimising curation workflow. In informal
conversations, speed was perceived as an enabler to opti-
mising turnaround through automation processes but equally a
barrier; reducing time meant having less time to discuss the
complexity of cases.

Complexity: A Barrier to Intervention Implementation. “Complexity”
relates to the perceived difficulty of implementing the in-
tervention, the more complex an intervention, the more
difficult it will be to implement. In MTBs difficulties con-
cerned: (1) what to report in complex cases; (2) what rec-
ommendations to make; and (3) what the treating oncologist
should be communicating to patients in a complex case. In
CMs, negative sentiments focused on the complexity of
managing issues raised in MTBs, specifically around the
complex nature of precision medicine and the interpretation
of novel data. From informal conversations, perceived dif-
ficulties surrounded the complexity of individualising
treatments and managing patients with complex disease
presentations, especially children who had exhausted all
other avenues of treatment; as Joanna stated, complex cases
where children’s only hope for survival is enrolment on the
ZERO Program or PRISM trial.

Trialability: A Barrier and an Enabler to Implementation. “Trialability,”
the testing of the intervention on a small scale, helps to
show the intervention can be achieved before it is
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implemented on a much larger scale. Trialability was both
perceived as a barrier and an enabler to implementation.
Trialability (represented by a pre-ZERO efficacy study:
TARGET) was not discussed during either MTBs or CMs,
but in informal conversations, it was raised on occasion. Some
study participants, like Henrietta and Harriet, compared the tri-
alability of TARGET to the provision of comparative data for the
full PRISM national trial and that the efficacy pilot study aimed at
achieving feasibility had received better quality tumours compared
to the national PRISM trial. In this respect, Henrietta and Harriet
felt that TARGET received better support in the form of an en-
gaged andwilling staff. It is important to note, that TARGETwas a
much smaller feasibility study and easier to manage when
compared to the national PRISM study. No data were re-
turned to families or clinicians regarding whether tests for
precision medicine could be achieved. John echoed this
position and further explained that PRISM morphed into
something better than TARGET. It was generating evidence
locally that would have relevance for the whole country,
aligning to international standards.

Contextual Characteristics: Key Themes

Inner Setting

Networks and Communication: Enablers for Implementation. “Internal
networks” were perceived as clear enablers and related to
how individuals communicated with other members of
their internal groups, with the success of this depending on
the people in small collaborative teams, who then made-up
Program networks. It was teamwork and how “networked”
team members were at a local level that was the deciding
factor for people to positively influence implementation.
MTBs were seen as the place where staff could focus on
cases and highlighted interdependencies between members
of internal networks and specialists with unique skills on
specific trials. CMs focused on the network of individuals
(inner network) that empowered people to raise clinical
questions. During informal conversations, individuals such
as Henrietta and Harriet, Joanna and Diego spoke of key
people in their inner network and staff members they relied
upon. Overall, networks were seen to foster good com-
munication and ongoing collaboration between staff
members, helping people focus on clinically relevant
questions.

Rapid Learning Systems: An Enabler to Implementation. “Rapid
Learning Systems” (Riley et al., 2013) focus on learning and
evidence development and were enablers to implementation,
encouraging healthcare workers to be in an appropriate po-
sition to take advantage of sudden learning opportunities.
MTBs and CMs included expert advisory clinicians (or
mentors) who were seen as crucial for underpinning the
positive effect of Rapid Learning Systems, alongside curation
and bioinformatic specialists working in paediatric precision

medicine. Evidence fromMTBs indicated that Rapid Learning
Systems helped junior staff and supported other clinicians and
treating oncologists to discuss patients, while attendance at
both MTBs and CMs offered opportunities for new Rapid
Learning Systems to come to fruition in terms of ongoing
learning and evidence development. Within CMs, senior
clinicians’ and curation specialists’ knowledge helped con-
ceptualise Rapid Learning activities, particularly in line with
complex novel cases. There was no coded data on this subject
from informal conversations.

Available Resources: A Barrier for Individuals. “Available re-
sources,” in the form of infrastructure and time, were said to
be barriers to implementation, while resources were said to
have been diverted to the overall Program and ongoing op-
erations. Overall, negative sentiment was expressed by in-
dividuals during informal conversations, with mention of
annoying bottlenecks and challenges to resource delivery.
Jenny, for example, remarked that there were problems with
data storage and inadequate infrastructure to handle the speed
and amount of data that came into the ZERO Program.
Henrietta, Harriet and Jenny mentioned inefficiencies within
resource use, and Henrietta and Harriet drew attention to
problems with small amounts of tumours available for re-
search purposes that impacted precision medicine recom-
mendations and reports (reports include interpretation of test
results, and potentially actionable recommendations, for ex-
ample, novel drug targets and change in diagnosis) delivered
to the treating physician.

Outer Setting

External Policies and Incentives: A Barrier to Implementation. “External
policies and incentives” focus on regulations (government-
led) and guidelines (surrounding cutting-edge work of the
ZERO Program) with particular emphasis on the work of
PRISM. Within CMs, the focus was on the restrictions
resulting from regulation and the impact on access to trial
data, Food and Drug Administration approval (FDA -
Food and Drug Administration), and the ability to bypass
“X” organisation to talk directly to “Y.” At MTBs, strongly
voiced negative sentiment was expressed regarding drug
access and trial data. External policies were also con-
sidered barriers to trial access and Therapeutic Goods
Administration approval (TGA – Australia’s Food and
Drug Administration). Nevertheless, during informal
conversations, external policies shone as enablers, as John
suggested bolting on external trials to the Program work
to do a proper evaluation of trial effectiveness and access.
John also mentioned that while compassionate drug access
was effective, there was no way to evaluate it (uncon-
trolled anecdotal outcome and not useable from a clinical
perspective), and thus evidence around the value of
compassionate access became more anecdotal than
concrete.
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Cosmopolitanism: A Barrier to Implementation. “Cosmopolitanism”
is the degree to which the organisation underpinning the
work of the ZERO Program and PRISM was externally
connected and networked with other organisations. Cos-
mopolitanism was perceived as a barrier in CMs and
marginally a barrier in MTBs. MTBs focused more on the
positive sentiment of the sponsor, the trial, and the external
networks (such as visiting professors and genetic coun-
sellors). CMs expressed more negative sentiments towards
connectivity with other organisations, raising issues re-
garding getting feedback from others on the uncertainty of a
test result and the problems stemming from a lack of firm
relationships with drug companies, while positive senti-
ments focused on being able to seek national expert advice
on novel test results. During an informal conversation about
what was being delivered in the ZERO Program and
PRISM, cosmopolitanism was seen as an enabler. Joanna
commented that the ZERO Program delivered much more
than other countries had been able to achieve as well as
being able to deal with more complex cancer cases than in
other countries, for example.

Implementation Process

Planning: A Barrier to Implementation

“Planning,” the actual process of preparing for im-
plementation was clearly hindered (poor communication
within planning) by work being undertaken during dial-in
meetings at MTBs and CMs, as this impacted upon im-
plementation process. As a result, planning was listed as a
barrier to implementation. During MTBs and CMs, at-
tendees noted that important details were often hard to hear.
In addition, a number of conversations were interrupted by
unplanned situations or issues with video cameras or per-
sonal dial-ins. This led to some meetings being abruptly
abandoned before arrangements were finalised, as such
cases were rearranged where they were to be presented at a
later date.

Individual Characteristics

Knowledge and Beliefs: A Barrier to Implementation. “Knowledge
and beliefs” relate to attitudes and beliefs held about current
knowledge that represented a barrier to implementation.
Lesley spoke informally to JS about her lack of knowledge
in terms of a sense that technology provides a way to
capture a lot of genomic data, yet there was much still
unknown within the field of genomics on how to interpret
some of this data, which resulted in holding firm to long-
held beliefs about the right approach to take. This is known
as “clinical equipoise,” being guided by one’s own
standpoint. For example, key players mentioned that there
was a general lack of knowledge in the wider medical
profession (particularly amongst clinicians) about precision

medicine and some aspects of Program development and
delivery, which in turn influenced attitudes towards the
intervention and led to a lack of familiarity with the full
facts. Informal conversations with John and Connor, in-
dicated that educational forums (including Continued
Professional Development) were not being attended be-
cause of a general lack of interest in upskilling, leading to a
lack of important complex, highly specialised under-
standing and ability. John remarked that there were edu-
cational barriers, such as in paediatric oncology, with
people often uneducated about precision medicine. Hen-
rietta and Harriet also discussed a lack of knowledge
amongst colleagues and remarked that there was a clear
need for more information upfront and educational events,
which would lead to greater understanding and clearer
collaboration, particularly for paediatric oncologists.

Summary of findings

In summary, the descriptions above highlight that the enablers
listed were (in order of importance): (1) “Networks and
communication” (N = 8, n = 8, 100%), (2) “Rapid Learning
Systems” (N = 12, n = 11, 91.7%) and (3) “Adaptability” (N =
21, n = 14, 66.7%).

Intervention design characteristics that were barriers (in
order of importance) were: (1) “Design quality and safety”
(N = 14, n = 13, 92.9%), (2) “Cost” (N = 5, n = 4, 80.0%), (3)
“Evidence, strength and quality” (N = 59, n = 44, 74.6%), (4)
“Speed of delivery” (overall a barrier though included an
enabler component) (N = 14, n = 10, 71.4%), (5) “Com-
plexity” (N = 50, n = 35, 70.0%) and (6) “Trialability” (overall
a barrier though it included an enabler component) (N = 2, n =
1, 50.0%).

Contextual factors that were barriers (in order of impor-
tance) were: (1) “Available resources” (N = 4, n = 4, 100%),
(2) “External policy and incentives” (N = 11, n = 10, 90.9%),
(3) “Planning” (N = 6, n = 5, 83.3%), (4) “Knowledge and
beliefs” (N = 16, n = 10, 62.5%), and (5) “Cosmopolitanism”

(N = 14, n = 8, 57.1%).
Reviewing intervention design characteristics and

contextual factors to determine the order in which dom-
inant barriers need addressing, the three most pressing
issues were: (1) “Available resources” (N = 4, n = 4,
100%), (2) “Design quality and safety” (N = 14, n = 13,
92.9%), (3) “External policy and incentives” (N = 11, n =
10, 90.9%).

Overall, the individual intervention design characteristics
and contextual characteristics, when considered in their
constituent domains, in order of importance of domains
(according to barriers) were: (1) “Implementation process” (N
= 6, n = 5, 83.3%), (2) “Outer setting” (N = 25, n = 18, 72.0%),
(3) “Intervention characteristics” (N = 165, n = 114, 69.1%),
and (4) “Individual characteristics” (N = 16, n = 10, 62.5%)
(Table 3).
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Discussion

This study provides a methodological roadmap to help rapidly
identify determinants of change. To our knowledge, this is the
first study to: (1) specify aspects of determinants of change in
paediatric precision medicine to operationalise a method to
assess intervention design characteristics and contextual
characteristics in real-time, (2) convert rapid ethnographic
datasets according to strength of feeling against each factor,
and (3) comprehensively “opinion-mine” to understand bar-
riers and enablers to implementation in order of need. Thus,
we locate this research in terms of both “the art and science of
implementation” within the context of a complex tailored
intervention in childhood cancer.

Implementation science can rapidly speed up the transla-
tion of basic and clinical genomic research findings by
evaluating how individuals, groups and systems behave and
then applying that knowledge to determine how well an in-
tervention is being implemented by those involved across
different system-levels in different contexts. For example, as
new drugs are developed and as new gene targets are identified
in precision medicine (Horton & Lucassen, 2019), this brings
into question, how does implementing evidence-based prac-
tice fit within the ethos of implementation science, if that very
evidence is still evolving (Chambers et al., 2016; Manolio
et al., 2013; National Academies of Sciences & Medicine,
2016)? There is a new opportunity to learn from both ge-
nomics research and newly developed evidence on COVID-19
(Chambers, 2020; Randhawa et al., 2020; Wilder-Smith et al.,
2020) since these two settings show evidence-based practice
can and is implemented at the same time as we are still
learning and at the same time as new evidence is still being
generated (Curran et al., 2012; Lane-Fall et al., 2019; Smith
et al., 2020b). For example, the rapid pace at which precision
medicine changes and the subsequent demands this places on
healthcare professionals is challenging researchers to use more
innovative methodologies to deliver actionable results in a
more rapid way (Smith et al., 2020b).

We applied a rapid ethnographic methodology with ob-
servation methods such as physically travelling alongside
participants by attending multidisciplinary meeting arrange-
ments and having informal conversations to generate rich
contextual information on barriers and enablers of a precision
medicine intervention. This was in line with recent criticism
directed at more standard methods (interviews as the pre-
eminent method of choice) in terms of their superficial elic-
itation of contextual data from interviews combined with their
time and resource-intensive approach (Haines et al., 2021).
Such slow and static methods like interviews appear coun-
terintuitive to the speed with which precision medicine
changes within the childhood cancer context. Therefore, our
method has a comparative advantage over other qualitative
methods currently used that fail to recognise the importance of
context and not generating findings quickly and effectively. In
addition, researchers should move towards determinant

frameworks (barriers and/enablers) in precision medicine
(Bangash & Kullo, 2020; Roberts et al., 2017) and speed up
qualitative research quickly and effectively (Gale et al., 2019;
Smith et al., 2020b, 2021b) to meet demands within high stake
contexts (Smith et al., 2020b). To our knowledge, our study is
the first of its kind to use a determinant framework (CFIR)
(Damschroder et al., 2009) together with Sentiment Analysis
(Pang & Lee, 2008; Pinto et al., 2018) to speedily determine
barriers and enablers of a precision medicine intervention. We
see an opportunity to apply our rapid data collection and
analytic roadmap to other precision medicine settings (e.g.,
adults with rare cancers or all children with cancer or genetic
referral and testing practices) to rapidly identify barriers
within these settings. Our methodology, therefore, has ap-
plication beyond high risk childhood cancers, and can be used
in other precision medicine contexts as a way to avoid the
widely held practice of scaling a precision medicine inter-
vention across entire states and populations without prior
identification of the types of internal barriers or wider system
bottlenecks that could hinder successful implementation
(Bangash & Kullo, 2020; Roberts et al., 2017). The descriptor
“dynamic” that we use throughout our study refers to the rapid
evolution of the technology used in precision medicine, the
constant refinement of processes, and the constantly changing
knowledge base as new genes are studied and reported. Our
methodological roadmap may therefore have intuitive appeal
within (Lewis et al., 2022) and across broader dynamic and
rapidly evolving environments such as its application within
the COVID-19 vaccination program as a diagnostic tool. Our
methodological roadmap would work well in assessing the
national vaccination program amid the emergence of rapid
viral variants causing ongoing changes to the evidence base as
new strains of COVID-19 evolve, such as the global spread of
the Omicron subvariant BA.1 and stealth Omicron BA.2 or
Fluorna (Chadeau-Hyam et al., 2022; Dejnirattisai et al., 2022;
Grabowski et al., 2022; He et al., 2021; Lyngse et al., 2022).

Our methodological roadmap has proved useful to im-
plementation science to bridge this temporal evidence-to-
practice gap and bring context to the forefront of im-
plementation science. It provides iterative improvements in
efficiencies while at the same time speedily identifying and
rapidly monitoring barriers of greatest concern. This could
lead to not only a refinement of evidence-based practice but
enable ongoing implementation at the same time that new
genomic evidence is rapidly being generated. Similarly, whilst
more negative than positive sentiments were expressed overall
in our study across intervention design characteristics and
contextual characteristics, this is perhaps not unexpected when
specific to this context, there is a need for ongoing evidence
development at the same time as implementation (Chambers
et al., 2016). This is especially the case for intervention design
characteristics that pertain to “evidence strength and quality”
with a clear lack of published data in this context (in particular
regarding drug access and drug combinations in paediatric
precision medicine). It should also be reiterated that this is a
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novel Program, being tested in a clinical trial, involving
transdisciplinary groups, coming together in new configura-
tions, which are expected to change both practice and care
management plans within what could be seen to be an
adequately-functioning system (Rushforth & Greenhalgh,
2020). As Sirkin et al. (2005) discovered (in business),
there are always conflicting opinions over the changes most
needed and the essential milestones necessary for measuring
success. Our findings should be considered in light of this fact,
while our study was delivered in the context of an early-phase
clinical trial, with clear boundaries and time dependencies.
However, enablers were in evidence, most noticeably in re-
lation to: “Networks and communication” (a contextual fac-
tor), “Rapid Learning Systems” (a contextual factor) and
“Adaptability” (an intervention design characteristic’).

To explore this further, it is possible to link contextual
factors such as “Networks and Communication” and “Rapid
Learning Systems”with the intervention design characteristic;
“Adaptability” (Damschroder et al., 2009). Echoing the lit-
erature on the importance of interconnections (Damschroder
et al., 2022; Safaeinili et al., 2020) together these three en-
ablers indicate how people share educational events or ex-
perience supportive learning environments and how
influential this can be in helping them to adapt to change to
successfully implement the intervention; engendering new
behaviours and new organisational work patterns. The ZERO
Program includes groups of key players working together
through larger networks across sites, sharing evidence and
knowledge in both CM’s and MTB’s.

Context does indeed matter (Damschroder et al., 2009;
Greenhalgh et al., 2004; Hawe et al., 2004; Kemp, 2016;
McDonald, 2013; Safaeinili et al., 2020; Wong et al., 2020).
Contextual factors clearly operate at multiple levels to impact
on implementation strategy and effectiveness. Providing a
methodology to identify and assess this brings us one step
closer to uncovering the intervention “black box.” Our
findings show that the inner layer is an important enabler, as
other studies have identified, which report on the success of
tailoring CFIR’s inner layers to reflect complexity within a
healthcare system (Safaeinili et al., 2020).

Our implementation science study focused on the ongoing
optimisation of an early-phase precision medicine intervention
by rapidly collecting and analysing information amid ongoing
change over time. We propose that our method can be used to
optimise and improve the types of design and delivery of
interventions through rapidly identifying barriers that can be
proactively addressed/brought into focus as they arise, rather
than not being flagged until full-scale evaluation occurs.
Opportunistic iterative change in response to rapid feedback
supports intervention optimisation of the intervention in real
time. The opportunity, therefore, lies in understanding the
sentiment of those at the coalface. A central part of our method
is the ongoing improvement to flatten out barriers before
scaling a pilot program by orders of magnitude because, by the
time the intervention is fixed in effectiveness research, it is too

late to change or optimise. In taking this research forward, the
method could be integrated to examine the fidelity (as clearly
defined, a faithful implementation) and contextual aspects (as
implementation tailored to the circumstances, situation and
needs of the intervention recipients). Understanding this is
vital to tailoring implementation strategies and creating
greater surety over their long-term effectiveness and scale-up.
Using rapid ethnography, a rich, in-depth and “naturalistic”
dataset can be assembled from which to identify vital CFIR
factors. Furthermore, there is an opportunity to study how data
from both rapid ethnography and clinical trials improve both
implementation and treatment outcomes in real-world practice
settings (Chambers et al., 2016). Initial evidence for a newly
developed roadmap to speeding up qualitative data collection
and analysis in precision medicine has now been established.
Our intention in the future is for our methodology to be
embedded within rapid-cycle feedback loops (Braithwaite
et al., 2014; Rapport et al., 2020), where actionable find-
ings are shared with stakeholders during implementation in
order to share interim discoveries and allow for Program
corrections over time. Our goal in the future is ongoing op-
timisation and co-design of tailored implementation strategies.
To achieve this, we need to be able to use our visual pre-
sentation of qualitative findings as a visual tool to appeal to
clinicians and other stakeholders and create a culture of
learning in ways that other qualitative approaches may not be
able to. With our newly established methodological roadmap,
the future is bright to be able to speedily identify specific
barriers that appear at different time points and address them in
real-time, and through our visual presentation of the quali-
tative data we now have a way of sense-making around im-
mediate Program adaptions.

Limitations

We made the best use of purposeful data, our number of
observations is suffice from informal conversations with
transdisciplinary healthcare professionals. Still, we recognise
that this type of real-world data is dependent on those people
most willing to speak to researchers during a busy workday
and may not have included all the key program influencers.
This study has depended on relatively small samples; ex-
panding the population demographic would offer opportu-
nities for a wider translation of findings. Finally, our study
must be recognised as a snapshot in time where attitudes may
change over the longitudinal course of a clinical trial.

Conclusion

This study provides a methodological roadmap for speedily
evaluating complex interventions in precision medicine and
advances implementation theory and research by providing a
novel approach to conduct a barriers and enablers analysis. It
is timely, as there are no guidelines on how to establish the
most effective way of doing this speedily in complex tailored
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interventions. We have attempted to provide a way to qualify
and grade the level of positivity or negativity towards im-
plementation, using intervention design characteristics and
contextual assessment. This will not only support a growing
awareness of the value of context but also the successful
prediction of intervention outcomes whilst highlighting the
value of flexibility in tailoring interventions, as situations and
circumstances can and do change. Careful ongoing evaluation
(Braithwaite et al., 2014) and intervention optimisation
(Chambers et al., 2013) and rapid qualitative assessment can
mitigate against the negative consequences of barriers to
implementation and ensure clearer predictions of im-
plementation effectiveness.
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Grabowski, F., Kochańczyk, M., & Lipniacki, T. (2022). The spread
of SARS-CoV-2 variant Omicron with a doubling time of 2.0–
3.3 days can be explained by immune evasion. Viruses, 14(2),
294. https://doi.org/10.3390/v14020294

Greenhalgh, T., Robert, G., Macfarlane, F., Bate, P., &Kyriakidou, O.
(2004). Diffusion of innovations in service organizations:
Systematic review and recommendations. The Milbank Quar-
terly, 82(4), 581–629. https://doi.org/10.1111/j.0887-378X.
2004.00325.x

Haines, E. R., Kirk, M. A., Lux, L., Smitherman, A. B., Powell, B. J.,
Dopp, A., Stover, A. M., & Birken, S. A. (2021). Ethnography
and user-centered design to inform context-driven im-
plementation. Translational Behavioral medicine, 12(1), ■■■.
https://doi.org/10.1093/tbm/ibab077

Hawe, P., Shiell, A., & Riley, T. (2004). Complex interventions: How
“out of control” can a randomised controlled trial be? BMJ:
British Medical Journal, 328(7455), 1561–1563. http://www.
jstor.org/stable/41708119

He, X., Hong, W., Pan, X., Lu, G., & Wei, X. (2021). SARS-CoV-2
Omicron variant: Characteristics and prevention. MedComm,
2(4), 838–845. https://doi.org/10.1002/mco2.110

Holen-Rabbersvik, E., Ullebust, B., Ree, E., Schibevaag, L., Hurup-
Thomsen, L., Strømme, T., Aase, K., Aase, I., Ellis, L., & Wiig,
S. (2020). How to deal with context? Evaluation of the SAFE-
LEAD context tool for quality and safety in nursing home and

homecare services. Tidsskrift for omsorgsforskning, 6(2), ■■■.
https://doi.org/10.18261/issn.2387-5984-2020-02-07

Horowitz, C. R., Orlando, L. A., Slavotinek, A. M., Peterson, J.,
Angelo, F., Biesecker, B., Bonham, V. L., Cameron, L. D.,
Fullerton, S. M., & Gelb, B. D. (2019). The genomic medicine
integrative research framework: A conceptual framework for
conducting genomic medicine research. American Journal of
Human Genetics, 104(6), 1088–1096. https://doi.org/10.1016/j.
ajhg.2019.04.006

Horton, R., & Lucassen, A. (2019). Consent and autonomy in the
genomics era. Current Genetic Medicine Reports, 7(2), 85–91.
https://doi.org/10.1007/s40142-019-00164-9

Jones, J., & Smith, J. (2017). Ethnography: challenges and op-
portunities. In (Vol. 20, pp. 98-100): Royal College of Nursing

Keith, R. E., Crosson, J. C., O’Malley, A. S., Cromp, D., & Taylor,
E. F. (2017). Using the consolidated framework for im-
plementation research (CFIR) to produce actionable findings: A
rapid-cycle evaluation approach to improving implementation.
Implementation Science, 12(1), 15. https://doi.org/10.1186/
s13012-017-0550-7

Kemp, L. (2016). Adaptation and fidelity: A recipe analogy for
achieving both in population scale implementation. Prevention
science, 17(4), 429–438. https://doi.org/10.1007/s11121-016-
0642-7

Lane-Fall, M. B., Curran, G. M., & Beidas, R. S. (2019). Scoping
implementation science for the beginner: Locating yourself on
the “subway line” of translational research. BMC Medical
Research Methodology, 19(1), 133. https://doi.org/10.1186/
s12874-019-0783-z

Levy, K. D., Blake, K., Fletcher-Hoppe, C., Franciosi, J., Goto, D.,
Hicks, J. K., Holmes, A. M., Kanuri, S. H., Madden, E. B.,
Musty, M. D., Orlando, L., Pratt, V. M., Ramos, M., Wu, R., &
Ginsburg, G. S. (2019). Opportunities to implement a sus-
tainable genomic medicine program: Lessons learned from the
IGNITE network. Genet Med, 21(3), 743–747. https://doi.org/
10.1038/s41436-018-0080-y

Lewis, C., Buchanan, J., Clarke, A., Clement, E., Friedrich, B.,
Hastings-Ward, J., Hill, M., Horn, R., Lucassen, A., Patch, C.,
Pickard, A., Roberts, L., Sanderson, S., Wynn, S., Vindrola-
Padros, C., & Lakhanpaul, M. (2022). Mixed-methods evalu-
ation of the NHS genomic medicine service for paediatric rare
diseases: Study protocol [version 2; peer review: 3 approved, 1
approved with reservations]. NIHR Open Research, 1, 23.
https://doi.org/10.3310/nihropenres.13236.2

Lyngse, F. P., Kirkeby, C. T., Denwood, M., Christiansen, L. E.,
Mølbak, K., Møller, C. H., Skov, R. L., Krause, T. G.,
Rasmussen, M., & Sieber, R. N. (2022). Transmission of sars-
cov-2 omicron voc subvariants ba. 1 and ba. 2: Evidence from
Danish households. medRxiv

Manolio, T. A., Chisholm, R. L., Ozenberger, B., Roden, D. M.,
Williams, M. S., Wilson, R., Bick, D., Bottinger, E. P., Brilliant,
M. H., Eng, C., Frazer, K. A., Korf, B., Ledbetter, D. H., Lupski,
J. R., Marsh, C., Mrazek, D., Murray, M. F., O’Donnell, P. H., &
Rader, D. J.,… Ginsburg, G. S. (2013). Implementing genomic

14 International Journal of Qualitative Methods

https://doi.org/10.1016/j.cell.2021.12.046
https://doi.org/10.1016/j.cell.2021.12.046
https://doi.org/10.2196/jmir.4343
https://doi.org/10.1186/s13012-019-0853-y
https://doi.org/10.1126/science.1202775
https://doi.org/10.1126/science.1202775
https://doi.org/10.1371/journal.pone.0133505
https://doi.org/10.1371/journal.pone.0133505
https://doi.org/10.3390/v14020294
https://doi.org/10.1111/j.0887-378X.2004.00325.x
https://doi.org/10.1111/j.0887-378X.2004.00325.x
https://doi.org/10.1093/tbm/ibab077
http://www.jstor.org/stable/41708119
http://www.jstor.org/stable/41708119
https://doi.org/10.1002/mco2.110
https://doi.org/10.18261/issn.2387-5984-2020-02-07
https://doi.org/10.1016/j.ajhg.2019.04.006
https://doi.org/10.1016/j.ajhg.2019.04.006
https://doi.org/10.1007/s40142-019-00164-9
https://doi.org/10.1186/s13012-017-0550-7
https://doi.org/10.1186/s13012-017-0550-7
https://doi.org/10.1007/s11121-016-0642-7
https://doi.org/10.1007/s11121-016-0642-7
https://doi.org/10.1186/s12874-019-0783-z
https://doi.org/10.1186/s12874-019-0783-z
https://doi.org/10.1038/s41436-018-0080-y
https://doi.org/10.1038/s41436-018-0080-y
https://doi.org/10.3310/nihropenres.13236.2


medicine in the clinic: The future is here. Genet Med, 15(4),
258–267. https://doi.org/10.1038/gim.2012.157

McDonald, K. M. (2013). Considering context in quality improve-
ment interventions and implementation: Concepts, frameworks,
and application. Academic Pediatrics, 13(6), S45–S53. https://
doi.org/10.1016/j.acap.2013.04.013

McGill, B. C., Wakefield, C. E., Hetherington, K., Munro, L. J.,
Warby, M., Lau, L., Tyrrell, V., Ziegler, D. S., O’Brien, T. A., &
Marshall, G. M. (2020). Balancing expectations with actual
realities”: Conversations with clinicians and scientists in the first
year of a high-risk childhood cancer precision medicine trial.
Journal of Personalized Medicine, 10(1), 9. https://doi.org/10.
3390/jpm10010009

McNall, M. A., Welch, V. E., Ruh, K. L., Mildner, C. A., & Soto, T.
(2004). The use of rapid-feedback evaluation methods to im-
prove the retention rates of an HIV/AIDS healthcare inter-
vention. Evaluation and Program Planning, 27(3), 287–294.
https://doi.org/10.1016/j.evalprogplan.2004.04.003

Means, A. R., Kemp, C. G., Gwayi-Chore, M.-C., Gimbel, S., Soi, C.,
Sherr, K., Wagenaar, B. H., Wasserheit, J. N., & Weiner, B. J.
(2020). Evaluating and optimizing the consolidated framework
for implementation research (CFIR) for use in low- and middle-
income countries: A systematic review. Implementation Science,
15(1), 17. https://doi.org/10.1186/s13012-020-0977-0

Millen, D. R., Morgan, A., Wilk, V., Sibson, R., & Willson, G.
(2000). Rapid ethnography: Time deepening strategies for HCI
field researchSport event and destination co-branding: Analysis
of social media sentiment in an international, professional sport
event crisis. In Proceedings of the 3rd conference on Designing
interactive systems: processes, practices, methods, and tech-
niques (39, p. 100848). Tourism Management Perspectives.
https://doi.org/10.1016/j.tmp.2021.100848

Morgan, A., Wilk, V., Sibson, R., & Willson, G. (2021). Sport event
and destination co-branding: Analysis of social media sentiment
in an international, professional sport event crisis. Tourism
Management Perspectives, 39, 100848. https://doi.org/10.1016/
j.tmp.2021.100848

Morrow, A., Hogden, E., Kang, Y.-J., Steinberg, J., Canfell, K.,
Solomon, M. J., Kench, J. G., Gill, A. J., Shaw, T., Pachter, N.,
Parkinson, B., Wolfenden, L., Mitchell, G., Macrae, F., Tucker,
K., & Taylor, N. (2019). Comparing theory and non-theory
based implementation approaches to improving referral prac-
tices in cancer genetics: A cluster randomised trial protocol.
Trials, 20(1), 373. https://doi.org/10.1186/s13063-019-3457-6

Naseem, U., Khushi, M., Kim, J., & Dunn, A. G. (2021). Classifying
vaccine sentiment tweets by modelling domain-specific repre-
sentation and commonsense knowledge into context-aware at-
tentive GRU. In 2021 International Joint Conference on Neural
Networks (IJCNN) (pp. 1-8). IEEE.

National Academies of Sciences, E., & Medicine. (2016). Applying
an implementation science approach to genomic medicine:
Workshop summary. The National Academies Press. https://doi.
org/doi:10.17226/23403

Nevedal, A. L., Reardon, C. M., Opra Widerquist, M. A., Jackson,
G. L., Cutrona, S. L., White, B. S., & Damschroder, L. J. (2021).

Rapid versus traditional qualitative analysis using the consol-
idated framework for implementation research (CFIR). Im-
plementation Science, 16(1), 67. https://doi.org/10.1186/
s13012-021-01111-5

Oyebode, O., Alqahtani, F., & Orji, R. (2020). Using machine
learning and thematic analysis methods to evaluate mental
health apps based on user reviews. IEEE Access, 8,
111141–111158. https://doi.org/10.1109/ACCESS.2020.
3002176

Pang, B., & Lee, L. (2008). Opinion mining and sentiment analysis.
Foundations and Trends® in Information Retrieval, 2(1–2),
1–135

Pinto, C., Bristowe, K., Witt, J., Davies, J. M., de Wolf-Linder, S.,
Dawkins, M., Guo, P., Higginson, I. J., Daveson, B., &Murtagh,
F. E. M. (2018). Perspectives of patients, family caregivers and
health professionals on the use of outcomemeasures in palliative
care and lessons for implementation: Amulti-method qualitative
study. Annals of Palliative Medicine, 7(3), S137–S150. https://
doi.org/10.21037/apm.2018.09.02

QSR. (2019). NVivo qualitative data analysis Version 12 Plus. QSR
International Pty Ltd

Randhawa, G. S., Soltysiak, M. P., El Roz, H., de Souza, C. P., Hill,
K. A., & Kari, L. (2020). Machine learning using intrinsic
genomic signatures for rapid classification of novel pathogens:
COVID-19 case study. Plos One, 15(4), e0232391. https://doi.
org/10.1371/journal.pone.0232391

Rankin, N.M., Lai, M., Miller, D., Beale, P., Spigelman, A., Prest, G.,
Turley, K., & Simes, J. (2018). Cancer multidisciplinary team
meetings in practice: Results from a multi-institutional quan-
titative survey and implications for policy change. Asia-Pacific
Journal of Clinical Oncology, 14(1), 74–83. https://doi.org/10.
1111/ajco.12765

Rapport, F., Smith, J., O’Brien, T. A., Tyrrell, V. J., Mould, E. V., Long,
J. C., Gul, H., & Braithwaite, J. (2020). Development of an
implementation and evaluation strategy for the Australian ‘Zero
childhood cancer’ (Zero) program: A study protocol. BMJ Open,
10(6), e034522. https://doi.org/10.1136/bmjopen-2019-034522

Riley, W. T., Glasgow, R. E., Etheredge, L., & Abernethy, A. P.
(2013). Rapid, responsive, relevant (R3) research: A call for a
rapid learning health research enterprise. Clin Transl Med, 2(1),
10. https://doi.org/10.1186/2001-1326-2-10

Ritchie, J., & Spencer, L. (2002). Qualitative data analysis for applied
policy research. In The qualitative researcher’s companion (pp.
305–329). SAGE Publications, Inc. https://doi.org/10.4135/
9781412986274

Rixon, L., Baron, J., McGale, N., Lorencatto, F., Francis, J., &
Davies, A. (2016). Methods used to address fidelity of receipt in
health intervention research: A citation analysis and systematic
review. BMCHealth Services Research, 16(1), 663–663. https://
doi.org/10.1186/s12913-016-1904-6

Roberts, M. C., Clyne, M., Kennedy, A. E., Chambers, D. A., &
Khoury, M. J. (2017). The current state of funded NIH grants in
implementation science in genomic medicine: A portfolio
analysis. Genet Med, 21(5), 1218–1223. https://doi.org/10.
1038/gim.2017.180

Smith et al. 15

https://doi.org/10.1038/gim.2012.157
https://doi.org/https://doi.org/10.1016/j.acap.2013.04.013
https://doi.org/https://doi.org/10.1016/j.acap.2013.04.013
https://doi.org/10.3390/jpm10010009
https://doi.org/10.3390/jpm10010009
https://doi.org/10.1016/j.evalprogplan.2004.04.003
https://doi.org/10.1186/s13012-020-0977-0
https://doi.org/10.1016/j.tmp.2021.100848
https://doi.org/10.1016/j.tmp.2021.100848
https://doi.org/10.1016/j.tmp.2021.100848
https://doi.org/10.1186/s13063-019-3457-6
https://doi.org/doi:10.17226/23403
https://doi.org/doi:10.17226/23403
https://doi.org/10.1186/s13012-021-01111-5
https://doi.org/10.1186/s13012-021-01111-5
https://doi.org/10.1109/ACCESS.2020.3002176
https://doi.org/10.1109/ACCESS.2020.3002176
https://doi.org/10.21037/apm.2018.09.02
https://doi.org/10.21037/apm.2018.09.02
https://doi.org/10.1371/journal.pone.0232391
https://doi.org/10.1371/journal.pone.0232391
https://doi.org/10.1111/ajco.12765
https://doi.org/10.1111/ajco.12765
https://doi.org/https://doi.org/10.1136/bmjopen-2019-034522
https://doi.org/10.1186/2001-1326-2-10
https://doi.org/10.4135/9781412986274
https://doi.org/10.4135/9781412986274
https://doi.org/10.1186/s12913-016-1904-6
https://doi.org/10.1186/s12913-016-1904-6
https://doi.org/10.1038/gim.2017.180
https://doi.org/10.1038/gim.2017.180


Rolfo, C., Manca, P., Salgado, R., Van Dam, P., Dendooven, A., Ferri
Gandia, J., Rutten, A., Lybaert, W., Vermeij, J., Gevaert, T.,
Weyn, C., Lefebure, A., Metsu, S., Van Laere, S., Peeters, M.,
Pauwels, P., & Machado Coelho, A. (2018). Multidisciplinary
molecular tumour board: A tool to improve clinical practice and
selection accrual for clinical trials in patients with cancer. ESMO
open, 3(5), e000398. https://doi.org/10.1136/esmoopen-2018-
000398

Rowbotham, S., Conte, K., & Hawe, P. (2019). Variation in the
operationalisation of dose in implementation of health pro-
motion interventions: Insights and recommendations from a
scoping review. Implementation Science, 14(1), 56. https://doi.
org/10.1186/s13012-019-0899-x

Rushforth, A., & Greenhalgh, T. (2020). Personalised medicine,
disruptive innovation and ‘trailblazer’guidelines: Case study
and theorization of an unsuccessful change effort. Accepted
Milbank Quarterly, 98(2), 581–617. https://doi.org/10.1111/
1468-0009.12455

Safaeinili, N., Brown-Johnson, C., Shaw, J. G., Mahoney, M., &
Winget, M. (2020). CFIR simplified: Pragmatic application of
and adaptations to the consolidated framework for im-
plementation research (CFIR) for evaluation of a patient-
centered care transformation within a learning health system.
Learning Health Systems, 4(1), e10201. https://doi.org/10.1002/
lrh2.10201

Sirkin, H. L., Keenan, P., & Jackson, A. (2005). The hard side of
change management. Harvard Business Review, 83(10),
108–118.

Smith, J., Rapport, F., O’Brien, T. A., Smith, S., Tyrrell, V. J., Mould,
E. V. A., Long, J. C., Gul, H., Cullis, J., & Braithwaite, J.
(2020b). The rise of rapid implementation: Aworked example of
solving an existing problem with a new method by combining
concept analysis with a systematic integrative review. BMC
Health Services Research, 20(1), 449. https://doi.org/10.1186/
s12913-020-05289-0

Smith, J. (2022). Sentiment analysis for use within rapid im-
plementation research. How far and fast can we go? Method-
ology and methods of implementation science. In F. Rapport, R.
Clay-Williams, & J. Braithwaite (1st ed.) Implementation Sci-
ence. The Key Concepts (Chapter 31). London: Taylor & Francis
Group.

Smith, S., Alvand, A., Locock, L., Ryan, S., Smith, J., Bayliss, L.,
Wilson, H., & Price, A. (2020c). Partial or total knee replace-
ment? Identifying patients’ information needs on knee re-
placement surgery: A qualitative study to inform a decision aid.
Quality of Life Research, 29(4), 999–1011. https://doi.org/10.
1007/s11136-019-02381-9

Smith, D., Cartwright, M., Dyson, J., Hartin, J., & Aitken, L. (2020a).
Patterns of behaviour in nursing staff actioning the afferent limb
of the rapid response system (RRS): A focused ethnography.
Journal of Advanced Nursing, 76, 12. https://doi.org/10.1111/
jan.14551

Smith, D., Cartwright, M., Dyson, J., Hartin, J., & Aitken, L. (2021a).
Barriers and enablers of recognition and response to deterio-
rating patients in the acute hospital setting: A theory-driven

interview study using the theoretical domains framework.
Journal of Advanced Nursing, 77(3), 1625. https://doi.org/10.
1111/jan.14830

Smith, J., Lee, M. D., Ellis, L. A., Ijaz, K., & Yin, K. (2021b).
Developing a novel psychographic-behavioral qualitative
mapping method for exergames. International Journal of Se-
rious Games, 8(2), 87–107. https://doi.org/10.17083/ijsg.v8i2.
422

Squires, J. E., Graham, I. D., Hutchinson, A. M., Michie, S., Francis,
J. J., Sales, A., Brehaut, J., Curran, J., Ivers, N., & Lavis, J.
(2015). Identifying the domains of context important to im-
plementation science: A study protocol. Implementation Sci-
ence, 10(1), 135. https://doi.org/10.1186/s13012-015-0325-y

Streubert, H. J., & Carpenter, D. R. (1996). Qualitative research in
nursing: Advancing the Humanistic imperative. The American
Journal of Nursing, 96(11), 16. https://doi.org/10.1097/
00000446-199611000-00022

Taylor, N., Lawton, R., Moore, S., Craig, J., Slater, B., Cracknell, A.,
Wright, J., & Mohammed, M. A. (2014). Collaborating with
front-line healthcare professionals: The clinical and cost ef-
fectiveness of a theory based approach to the implementation of
a national guideline. BMCHealth Services Research, 14(1), 648.
https://doi.org/10.1186/s12913-014-0648-4

Vindrola-Padros, C., & Vindrola-Padros, B. (2017). Quick and dirty?
A systematic review of the use of rapid ethnographies in
healthcare organisation and delivery. BMJ quality & safety.
https://doi.org/10.1136/bmjqs-2017-007226

Wiig, S., Aase, K., Johannessen, T., Holen-Rabbersvik, E., Thomsen,
L. H., van de Bovenkamp, H., Bal, R., & Ree, E. (2019). How to
deal with context? A context-mapping tool for quality and safety
in nursing homes and homecare (SAFE-LEAD context). BMC
Research Notes, 12(1), 259. https://doi.org/10.1186/s13104-
019-4291-3

Wilder-Smith, A., Chiew, C. J., & Lee, V. J. (2020). Can we contain
the COVID-19 outbreak with the same measures as for SARS?
The Lancet Infectious Diseases, 20(5), e102–e107. https://doi.
org/10.1016/S1473-3099(20)30129-8

Willemsen, A. E., Krausz, S., Ligtenberg,M. J., Grünberg, K., Groen,
H. J., Voest, E. E., Cuppen, E. P., van Laarhoven, H. W., & van
Herpen, C. M. (2019). Molecular tumour boards and molecular
diagnostics for patients with cancer in The Netherlands: Ex-
periences, challenges, and aspirations. British Journal of
Cancer, 121(1), 34–36

Willson, G., Wilk, V., Sibson, R., & Morgan, A. (2021). Twitter
content analysis of the Australian bushfires disaster 2019-2020:
Futures implications. Journal of Tourism Futures, 7(3),
350–355. https://doi.org/10.1108/JTF-10-2020-0183

Wong, M., Mayoh, C., Lau, L. M. S., Khuong-Quang, D.-A., Pinese,
M., Kumar, A., Barahona, P., Wilkie, E. E., Sullivan, P., Bowen-
James, R., Syed, M., Martincorena, I., Abascal, F., Sherstyuk, A.,
Bolanos, N. A., Baber, J., Priestley, P., Dolman, M. E. M., &
Fleuren, E. D. G., … Cowley, M. J. (2020). Whole genome,
transcriptome andmethylome profiling enhances actionable target
discovery in high-risk pediatric cancer. Nature Medicine, 26(11),
1742–1753. https://doi.org/10.1038/s41591-020-1072-4

16 International Journal of Qualitative Methods

https://doi.org/10.1136/esmoopen-2018-000398
https://doi.org/10.1136/esmoopen-2018-000398
https://doi.org/10.1186/s13012-019-0899-x
https://doi.org/10.1186/s13012-019-0899-x
https://doi.org/10.1111/1468-0009.12455
https://doi.org/10.1111/1468-0009.12455
https://doi.org/10.1002/lrh2.10201
https://doi.org/10.1002/lrh2.10201
https://doi.org/10.1186/s12913-020-05289-0
https://doi.org/10.1186/s12913-020-05289-0
https://doi.org/10.1007/s11136-019-02381-9
https://doi.org/10.1007/s11136-019-02381-9
https://doi.org/10.1111/jan.14551
https://doi.org/10.1111/jan.14551
https://doi.org/10.1111/jan.14830
https://doi.org/10.1111/jan.14830
https://doi.org/10.17083/ijsg.v8i2.422
https://doi.org/10.17083/ijsg.v8i2.422
https://doi.org/10.1186/s13012-015-0325-y
https://doi.org/10.1097/00000446-199611000-00022
https://doi.org/10.1097/00000446-199611000-00022
https://doi.org/10.1186/s12913-014-0648-4
https://doi.org/10.1136/bmjqs-2017-007226
https://doi.org/10.1186/s13104-019-4291-3
https://doi.org/10.1186/s13104-019-4291-3
https://doi.org/https://doi.org/10.1016/S1473-3099(20)30129-8
https://doi.org/https://doi.org/10.1016/S1473-3099(20)30129-8
https://doi.org/10.1108/JTF-10-2020-0183
https://doi.org/10.1038/s41591-020-1072-4


Zebrowski, A. M., Ellis, D. E., Barg, F. K., Sperber, N. R., Bernhardt,
B. A., Denny, J. C., Dexter, P. R., Ginsburg, G. S., Horowitz,
C. R., & Johnson, J. A. (2019). Qualitative study of system-level
factors related to genomic implementation. Genetics in Medi-
cine, 21(7), 1534–1540. https://doi.org/10.1038/s41436-018-
0378-9

Zhou, X., Coiera, E., Tsafnat, G., Arachi, D., Ong, M.-S., & Dunn,
A. G. (2015). Using social connection information to improve

opinion mining: Identifying negative sentiment about HPV
vaccines on Twitter. Studies in Health Technology and Infor-
matics, 216(■■■), 761–765

Zucco, L., Levy, N., Li, Y., Golen, T., Shainker, S. A., Hess, P. E., &
Ramachandran, S. K. (2021). Rapid cycle implementation and
retrospective evaluation of a SARS-CoV-2 checklist in labor and
delivery. BMCHealth Services Research, 21(1), 775. https://doi.
org/10.1186/s12913-021-06787-5

Smith et al. 17

https://doi.org/10.1038/s41436-018-0378-9
https://doi.org/10.1038/s41436-018-0378-9
https://doi.org/10.1186/s12913-021-06787-5
https://doi.org/10.1186/s12913-021-06787-5

	Re-imagining the data collection and analysis research process by proposing a rapid qualitative data collection and analytic roadmap applied to the dynamic context of precision medicine
	Authors

	Re-Imagining the Data Collection and Analysis Research Process by Proposing a Rapid Qualitative Data Collection and Analyti ...
	Introduction
	The ZERO Childhood Cancer Personalised Medicine Model
	An Individually Tailored Intervention
	The Consolidated Framework for Implementation Research
	A Methodological Roadmap to Speeding Up Qualitative Data Collection and Analysis
	Study Aim

	Method
	Study Setting
	Study Population
	The Application of Rapid Ethnography
	Data Collection
	Analysis


	Results
	Grading and Visual Presentation of Data
	Intervention Design Characteristics: Key Themes
	Adaptability: An Enabler Overall for Intervention Application and Applicability
	Design Quality and Safety: A Barrier to Implementation
	Cost: An Overall Barrier to Implementation
	Evidence, Strength and Quality: A Barrier to Implementation
	Speed of Delivery: A Barrier to Implementation
	Complexity: A Barrier to Intervention Implementation
	Trialability: A Barrier and an Enabler to Implementation


	Contextual Characteristics: Key Themes
	Inner Setting
	Networks and Communication: Enablers for Implementation
	Rapid Learning Systems: An Enabler to Implementation
	Available Resources: A Barrier for Individuals

	Outer Setting
	External Policies and Incentives: A Barrier to Implementation
	Cosmopolitanism: A Barrier to Implementation


	Implementation Process
	Planning: A Barrier to Implementation
	Individual Characteristics
	Knowledge and Beliefs: A Barrier to Implementation

	Summary of findings

	Discussion
	Limitations

	Conclusion
	Declaration of Conflicting Interests
	Funding
	ORCID iDs
	References


