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Abstract

Background: Previous screening interventions have demonstrated a series of features related to social determinants
which have increased uptake in targeted populations, including the assessment of health beliefs and barriers to
screening attendance as part of intervention development. Many studies cite the use of theory to identify methods of
behaviour change, but fail to describe in detail how theoretical constructs are transformed into intervention content.
The aim of this study was to use data from a qualitative exploration of cervical screening in women over 50 in the

UK as the basis of intervention co-design with stakeholders using behavioural change frameworks. We describe the
identification of behavioural mechanisms from qualitative data, and how these were used to develop content for a
service-user leaflet and a video animation for practitioner training. The interventions aimed to encourage sustained
commitment to cervical screening among women over 50, and to increase sensitivity to age-related problems in
screening among primary care practitioners.

Methods: Secondary coding of a qualitative data set to extract barriers and facilitators of cervical screening attend-
ance. Barrier and facilitator statements were categorised using the Theoretical Domains Framework (TDF) to identify
relevant behaviour change techniques (BCTs). Key TDF domains and associated BCTs were presented in stakeholder
focus groups to guide the design of intervention content and mode of delivery.

Results: Behavioural determinants relating to attendance clustered under three domains: beliefs about conse-
quences, emotion and social influences, which mapped to three BCTs respectively: (1) persuasive communication/
information provision; (2) stress management; (3) role modelling and encouragement. Service-user stakeholders
translated these into three pragmatic intervention components: (i) addressing unanswered questions, (i) problem-
solving practitioner challenges and (iii) peer group communication. Based on (ii), practitioner stakeholders developed
a call to action in three areas - clinical networking, history-taking, and flexibility in screening processes. APEASE
informed modes of delivery (a service-user leaflet and a cartoon animation for practitioners).
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Conclusion: The application of the TDF to qualitative data can provide an auditable protocol for the translation of

qualitative data into intervention content.

Keywords: Cervical screening, Qualitative, Behaviour change, Theoretical domains framework, Stakeholder

involvement, Intervention development

Background

Cancer of the cervix is one of the most preventable forms
of the disease: pre-cancerous cells can be identified using
a screening test and treated before they develop into can-
cer. Public cervical screening programmes are provided
in many countries, but do not generally reach target par-
ticipation rates [1]. Reviews of interventions to encour-
age screening uptake demonstrate that cervical screening
programmes face different challenges to breast and colo-
rectal screening [2, 3]. Cancer screening is targeted by
age and gender: in England, women aged 50 to 70 are
invited for breast screening, men and women aged 60 to
74 for colorectal cancer screening and women aged 25 to
64 for cervical screening. Cervical screening is stratified
further, transitioning from 3-yearly to 5-yearly screening
from the age of 50.

Cervical screening also differs from breast and colo-
rectal screening in other ways. Screening the cervix is
an invasive procedure, requiring a sample from inside an
intimate area of the body. Having this procedure carried
out by a GP or practice nurse can cause embarrassment
or distress [4, 5]. Health beliefs surrounding cervical can-
cer can also affect attendance — for example, stigma and
perceptions of risk arising from the association of cervi-
cal cancer with promiscuity [6—8]. Research into barriers
that keep women from attending for screening suggests
that a multiplicity of demographic and cultural factors
also contribute to decision-making [9, 10], in addition
to health knowledge and structural issues such as the
costs associated with taking time off work or travelling to
appointments [5, 11].

In 2019-20, a preliminary test was introduced for
human papillomavirus (HPV), a common, symptomless
infection which can be contracted from a single sexual
contact and is the main causal factor in the development
of cervical cancer. Prior to this test becoming standard
in the UK, all screening samples were subject to cytol-
ogy (examining cells from the cervix for pre-cancerous
changes); under current protocols, only those which are
positive for a high-risk strain of HPV are now taken for-
ward. Vaccination to protect against HPV was introduced
for girls aged 12-13 in the UK in 2008, with the eldest
girls to benefit now aged 30-31. The vaccine is not rou-
tinely given to older women as it offers less protection
and is less cost-effective [12], leaving them at greater risk.
Home testing for HPV is currently being trialled in the

UK [13]; if this approach is successful, women over 50
will need encouragement to engage with home testing.
Where a HPV test is positive, they will subsequently need
to attend their GP surgery for a cervical screening test.

Among the demographic factors, age is now playing a
key role in the challenges facing cervical screening pro-
grammes. In the UK, a quarter of women aged 50 to
64 do not attend free screening offered by the National
Health Service, and rates for attendance drop further at
the top of this age range [14—17]. Evidence suggests that
women over 45 are more likely to make the decision to
stop attending than younger women [5, 8], to cite past
traumatic experiences as a reason for non-attendance
[4, 18, 19], and to experience the screening procedure as
more painful [20]. Current evidence predicts a potential
rise of more than 60% in rates of cervical cancer among
older women by 2036 [21], suggesting an urgent need for
targeted interventions to engage women in this cohort
with home testing and cervical screening.

The impact of initiatives to encourage screening
uptake is often low, localised or short term [7, 22-24].
In the European literature, interventions are largely task-
focused, based on raising awareness by altering the con-
tent or source of information provision [2, 3]. Evidence
from Africa and America suggests that consciousness-
raising alone, while increasing women’s knowledge and
awareness of the benefits of screening, does not neces-
sarily translate into action [7, 24—26]. Engagement with
screening requires behavioural change, and behavioural
change is shaped by social and environmental context.
Successful interventions beyond Europe have often
developed around community education initiatives, and
demonstrate how stakeholder involvement in interven-
tion development can tailor interventions to fit local
social and cultural contexts [27-29].

In the UK, Medical Research Council (MRC) guide-
lines for complex interventions [30] and National Insti-
tute for Health and Care Excellence guidelines [31, 32]
emphasise the need to ground behaviour change within
a theoretical framework. The explicit use of theory also
allows us to understand the mechanisms of influence of
such interventions and to replicate these [33]. Systematic
review evidence demonstrates the effectiveness of the
application of theory in this way [34—36]. Studies which
have used behavioural theories to develop their interven-
tions have shown more success in increasing screening
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rates [37, 38]. Crucially, these interventions take social
determinants into account [3, 39] — those that influence
women’s attitudes and health beliefs, including, for exam-
ple, factors shaping women’s past experiences of screen-
ing and perceptions of risk. Many studies cite the use of
theory to identify methods of behaviour change, but fail
to describe in detail how theoretical constructs are trans-
formed into intervention content [40—43]. Transparency
about this process will broaden the toolbox for future
intervention development, and enable more effective
evaluation [33].

In this paper, our aim is to describe how barriers and
facilitators to attending cervical screening, identified in
qualitative data from a primary research study grounded
in a constructionist epistemology [44], were categorised
into theoretical constructs and used to identify appropri-
ate behaviour change techniques. We then describe the
stakeholder co-design of the content and mode of deliv-
ery of two pragmatic interventions: a service-user leaflet
and a video animation for practitioners, for use in pri-
mary care (doctors’ surgeries and associated health net-
works) in the UK.

Methods

Study design and setting

The raw material for intervention development took the
form of a data set from a qualitative study [44] conducted
immediately prior to stakeholder co-design workshops.
We selected the Theoretical Domains Framework [45]
as the theoretical basis for our study as it synthesises all
published models of behaviour and behaviour change,
offering us a comprehensive means of understanding
environmental, social, cultural, institutional and indi-
vidual practice behaviour determinants. The framework
uses language accessible to non-psychologists, giving
it utility in the stakeholder co-design process, and once
determinants are categorised to the framework it offers a
pragmatic means of selecting the behaviour change tech-
niques that are most likely to be effective [46]. The TDF
has been tried and tested in other areas of health care
[47-49] to inform interventions for both practitioner [50]
and service-user [51] behaviour change.

Strategy for the analysis was formulated by the project
steering team (all authors). BCT theory was applied by
conducting secondary coding of the qualitative data set
to draw out quotations describing barriers and facilitators
of attendance; similar quotations were pooled to create a
set of representative barrier and facilitator statements in
a collaborative session involving three members of the
research team (AB!, JD, HC). AB!, HC and JD are female
researchers with PhD-level research methods training,
each with applied health research experience spanning 10
years or more; JD is an implementation science specialist.
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Barrier and facilitator statements were then catego-
rised using the TDF to identify key domains [45], and
the behavioural change techniques associated with these
domains [46]. The barrier and facilitator data were pre-
sented to stakeholders by AB!, HC and JD in one lay focus
group (FG1) and by AB' and HC in two practitioner focus
groups (FG2, FG3) convened in 2017 and 2018 in the two
urban districts involved in the primary interview study.
Focus groups were audio recorded, transcribed verbatim
and anonymised; recordings were placed in secure data
storage at the University of Hull. The focus groups for-
mulated target behaviours for two interventions (one for
service-users, one for practitioners), and designed inter-
vention content based on the behavioural change tech-
niques associated with key domains identified using the
TDF. Interventions were then developed by the research
team based on the focus group discussions, intended for
implementation via primary care networks (general prac-
titioner surgeries) in the UK.

Sampling and recruitment of stakeholders for intervention
development

FG1, which took place at the University of Hull, was con-
vened by the research team from service-users inter-
viewed as part of the qualitative study [44]. Participants
from the previous study were asked at the end of their
interviews whether they wished to take part in the co-
design of an intervention; the majority declined and were
not asked to give a reason for declining. Five service-
user interviewees between the ages of 55 and 64 volun-
teered to assist (two had stopped attending for screening,
two delayed attendance for complex reasons, and one
attended regularly). The practitioner focus groups (FG2
and FG3) took place at primary care premises in two
towns in the north of England serving areas with a high
degree of deprivation. Both groups were recruited by
three practitioners interviewed for the qualitative study,
and included 11 further screening practitioners from
their local primary care networks. FG2 involved four GPs
and four practice nurses; FG3 included one GP and five
practice nurses. All participants for focus groups were
female.

Intervention development procedure

The target behaviour specified was attendance for cervi-
cal screening in women over 50. Intervention develop-
ment subsequently involved three stages: the recoding of
qualitative data to produce a set of barrier and facilitator
statements, the categorisation of barrier and facilitator
statements into domains following the TDEF, and ser-
vice-user and practitioner focus groups to facilitate the
stakeholder co-design of intervention content from both
perspectives. See Fig. 1 for a flow diagram of procedures.
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SERVICE-USER INTERVENTION

Identify service-user target behaviour:
Attendance for cervical screening.

g

Identify barriers and facilitators of cervical
screening attendance in women over fifty.

¥

Map barriers to the following domains from the
Theoretical Domains Framework (TDF)1“5461:

Social/Professional role and identity
Knowledge
Skills
Beliefs about capabilities
Beliefs about consequences
Motivation and goals
Memory, attention and decision processes

Environmental context and resources

Social influences

Emotion
Action planning

U

Map domains onto behavioural change techniques:

Persuasive communication
Informative feedback
Coping
Stress management
Encouragement
Modelling

¥

Stakeholder Focus Group 1
Service-user co-design: translation of
behavioural change techniques into a

pragmatic intervention based on addressing
age-specific barriers to attendance.

U

SERVICE-USER LEAFLET

| PRACTITIONER INTERVENTION

Identify practitioner target behaviour:
Sensitivity to age-related issues
in cervical screening.

Identify further practice-related barriers and
facilitators of cervical screening attendance
in women over fifty.

U

Stakeholder Focus Groups 2 and 3
Practitioner co-design: translation of
behaviour change techniques into a

pragmatic intervention based on
facilitating good practice.

U

WHITEBOARD ANIMATION
FOR PRACTITIONERS

Fig. 1 Intervention development flowchart

Stage 1 - secondary coding of qualitative data set

The data set from the primary qualitative study focused
on experiences of cervical screening in women over 50,
and practitioner experiences of conducting cervical
screening with women over 50. The thematic coding tem-
plate developed in the original qualitative study was used
as a guide to draw out statements representing barriers
and facilitators of attendance (AB'). Themes exploring
women’s difficult previous screening experiences, myths
and misunderstandings surrounding screening, and the

challenges faced by practitioners contributed data rep-
resenting barriers. Themes exploring family health talk,
sexual health and relationships, and history-taking and
rapport-building during appointments contributed data
representing facilitators. Less prevalent barriers and
facilitators were noted where they appeared elsewhere
in the data — for example, knowledge deficits and envi-
ronmental influences (such as perceived difficulties with
screening equipment, where women associated the pro-
cedure with a metal speculum and scraper used in earlier
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decades rather than the present-day plastic speculum and
brush).

Multiple quotations from the qualitative data repre-
sented similar concepts. The statements were read by
three research team members (AB!, JD, HC), and in a full
day collaborative analysis session, the team pooled simi-
lar quotations into two sets of summary statements rep-
resenting barriers and facilitators in preparation for stage
2 (see Table 1 for examples).

Stage 2 - categorisation of barriers and facilitators

into theoretical domains

For this project we chose to use the consensus matrix
proposed by Michie et al. [46] for its clarity and utility.
This provided a clear protocol for linking TDF domains
with behavioural change techniques. This work has been
developed further by Michie et al. [52] and Carey et al.
[53], and intervention developers can now take advan-
tage of an online Theory & Techniques Tool [54]. Sum-
mary statements representing barriers and facilitators
were categorised under the following constructs from the
TDEF: knowledge, skills, role and identity, beliefs about
capabilities, beliefs about consequences, motivation and
goals, memory/attention/decision processes, environ-
mental context and resources, social influences, emotions
and action planning. Matching data with domains was a
subjective process involving discussion and negotiation
among the team until consensus was reached.

Stage 3: stakeholder focus groups

Focus group 1 involved service-users, focus groups 2
and 3 involved practitioners; each focus group lasted
1.5hours.

Service-user focus group In focus group 1, patient
stakeholders were introduced to the concept of identify-
ing the target behaviour (cervical screening attendance
in women over 50). The research team presented bar-
riers and facilitators data and explained the process of
linking these with the domains of the TDEF. Behavioural
change techniques for addressing the key identified TDF
domains were then introduced by the team’s behaviour
change specialist (JD) (see Table 2). Photographs from
popular advertising focusing on lifestyle and health were
used to assist an explanation of the principles of behav-
iour change, and to provoke thought about the focus
of an intervention (for example, images of people over
50 engaging in ‘healthy’ activities, and of interactions
between health care professionals and patients). Stake-
holders were encouraged to discuss their ideas for inter-
vention content based on the relationship between the
target demographic to which they belonged (women over
50) and the qualitative data statements. Potential modes
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of delivery were brainstormed with APEASE criteria in
mind: affordability, practicability, effectiveness, accept-
ability, safety and equity [55].

Practitioner focus groups In focus groups 2 and 3, the
same barriers and facilitators of attendance were pre-
sented in categories, shaped by the service-user focus
group discussion of practitioner challenges (‘patient’
barriers, practice barriers, and facilitators of good prac-
tice). Stakeholders were asked to identify key challenges
in the practice of cervical screening with women over 50
in relation to the barriers to attendance, and to match
facilitators to the challenges in a way that characterised
‘good practice; evidencing sensitivity to age-related issues
connected with cervical screening. Key elements of these
discussions are summarised in Table 3.

Transcripts of the focus groups were summarised to
guide the written intervention content, which was struc-
tured to fit the mode of delivery recommended by stake-
holders. The translation of qualitative data into interven-
tion content is described in detail below.

Results

The majority of the barrier/facilitator data clustered
beneath three TDF concepts: beliefs about consequences,
social influences and emotion, and smaller clusters of
data corresponded with beliefs about capabilities and
deficits in knowledge. Examples of data mapped on to the
domains are given in Table 3. The mapping framework
from Appendix B of Michie et al. [46] was used to match
the three most prevalent TDF concepts with appropriate
behaviour change techniques: persuasive communication
and the provision of information regarding behaviour/
outcome to address beliefs about consequences, stress
management to address difficult emotions, and role mod-
elling and encouragement to harness social influences
(see Table 2).

Service-user stakeholder group

Stakeholders were introduced to behaviour change tech-
niques related to the processes described above, and how
these might be harnessed in the development of interven-
tion content (Table 2). The target behaviour was attend-
ance for cervical screening.

Development of intervention content

There was a strong consensus that the provision of infor-
mation for women over 50 should focus on questions
about screening protocols or uncertainties about con-
tinuing screening, and that as ‘patients, women do not
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