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Abstract

There are multifaceted reasons for a social gradient in planned dental visiting involv-
ing various psycho-social variables that interact with each other and the environment.
Interventions in this area are therefore inevitably complex interventions. While guid-
ance recommends undertaking theory and modelling work before experimental work
is done, there is a shortage of descriptions of how this is done, especially in the field
of oral health.

Objectives: To describe theory, qualitative and public engagement work, and identi-
fication of behaviour change techniques (BCTs) to define features of an opportunistic
dental visiting intervention for adult users of urgent dental care services.

Methods: A systematic review and synthesis of theory, qualitative and quantitative
work, along with expert input, generated a list of psycho-social determinants linked
to planned dental visiting intentions. Modelling involved ethnographic work in urgent
dental care settings and work with members of the community from the targeted
demographic. This enabled verification, in the context of their idiosyncratic expres-
sion for the target population in question, of behavioural determinants (BDs) identi-
fied in the theory phase. It also facilitated generating intervention material which was
infused with the identity of the end user. BDs identified were then mapped to BCTs
using an accepted BCT taxonomy and an intervention prototype developed. The pro-
totype then underwent iterative testing with target users before it was ready for a
feasibility trial.

Results: Theory and modelling identified five key intervention focuses: affordable re-
sources (time/ cost), the importance of oral health, trust in dentists, embarrassment
of having poor oral health and dental anxiety. Short videos were developed to incor-
porate role modelling which were well received. Prototype testing resulted in shifting

from ‘if-then’ plans to action planning.
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1 | INTRODUCTION

Although spending on dental treatment is substantial,' an inverse
care law operates, where those most in need are the least likely to
benefit.? This offends the principle of distributivejustice.3 While it is
arguable that health care contributes less to health inequalities than
people's lifestyle and environmental factors, a social patterning of
dental visiting is seen which means that dental service use contrib-
utes at least in part to oral health inequalities.* Promoting planned
dental visiting is therefore an important strategy in reducing health
inequalities.

McGinnis et al.> explain that the separate domains giving rise to
health inequalities (social circumstances, environmental exposures,
behavioural patterns and health care) rarely act in isolation, and it is
in the intersections where these domains meet (such as between be-
havioural patterns and health care) which are particularly impactful.
This provides both an opportunity for targeted action and a chal-
lenge, because of the complex nature of the interventions involved.
Numerous studies have provided descriptions of reasons for avoid-
ing dental care (barriers).® Psycho-social factors such as anxiety, cost
and perception of need are common themes, although it is increas-
ingly recognized that these rarely act independently of each other,
but reciprocally interact and work in unison, like a ‘web of effects’.””?
Therefore, to tackle the problem, we need to think about complex
interventions.

Medical Research Council (MRC) guidance recommends taking a
staged approach to the design and evaluation of complex interven-
tions: starting with theory and then progressing to a modelling phase
before experimental work is undertaken, although later versions of
this guidance, emphasize that these phases should be seen more
as iterative than linear (sequential) activities.'%! Since complex in-
terventions work by introducing mechanisms that are sufficiently
suited to their context to produce change,** there is a growing focus
on paying attention, not just to the design of the intervention itself,
but to the conditions which are needed to make an impact in the
real world.*? So, in line with understanding complex interventions
as ‘events in systems’, user perspectives and understanding the con-
text have become essential components in the design process.}2*3
This facilitates a deep understanding of users' knowledge, skills, be-
haviour, motivations and cultural background and also the setting
concerned in order to shape the intervention while it is still under
development, thus maximizing its relevance to users and feasibility
of implementation.**

Conclusions: Complex intervention development involves an iterative rather than se-
quential process of combining theory, empirical work and user involvement, of which

the article provides an example.

behaviour change, complex interventions, Dental attendance, implementation inequalities,
intervention design, participatory research

Insufficient attention to early design phases is said to result in
weaker interventions that are harder to evaluate and less likely to
be worth implementing. This is especially so where interventions are
complex—as in most behaviour change interventions.'®> However, in-
tervention development remains at an early stage with the majority
of intervention study reports focused on reporting trial outcomes.
Reports of theory and modelling phases are especially Iacking,15 par-
ticularly in the field of oral health interventions; so, this article aims
to help address this gap.

Although literature describing socio-economic differences in
dental visiting and associated barriers to care is plentiful, there is
a dearth of intervention studies—which is surprising, given the im-
portance of the problem and the fact that this issue faced by popu-
lations across the globe. The lack of intervention work in this area is
probably due to the complex nature of the factors and interactions
involved, making the design process problematic and so this arti-
cle provides an example for researchers of how this can be done. It
also provides some useful insights for policymakers and healthcare
providers into the challenges and possible downsides of introducing
interventions which aim to reduce health inequalities, exploring the
‘fuzzy boundary’ between an intervention and its context and how
this might be handled in terms of design and anticipated in imple-
mentation. This article aims to describe the process of identifying
key messages and design features of a planned dental visiting inter-
vention. This involved integrating theoretical and systematic review
evidence with qualitative work with problem-based dental attenders
and the public.

2 | METHODS

2.1 | Therole of theory

Various approaches to intervention development have been de-
scribed from public health and social science perspectives, involv-
ing a range of frameworks from intervention mapping®® to the more

1Y They have a common

comprehensive Behaviour Change Whee
thread though, which is the combined use of theories and evidence
and the integration of these with stakeholder perspectives. MRC
guidance points to social science theory being an important starting
point in identifying causal assumptions (the underlying mechanisms
by which the intervention influences outcomes), although causal as-

sumptions are also often informed by ‘past experience and common
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sense’.}>12 Thus, while certain theories might be selected, these are
open to adaptation when contextual information is taken into ac-
count. This places the approach more towards a problem-based be-
havioural science end of the spectrum which emphasizes ‘addressing
the problem using a multi-theoretical socio-psychological approach
as opposed to a purely theory-driven applied behavioural science
approach which focuses on testing a particular theory in an applied
setting’ (generating evidence on the validity of the theory in that
setting).16 Thus, a range of social psychological theories may be con-
sidered pertinent to the intervention and its implementation, and
stakeholder involvement is an important component in both select-
ing what is pertinent, and refining an integrated product.

2.2 | Identifying intervention components and
underlying mechanisms of change

The theory phase began with a systematic review which aimed to
explain why inequalities in planned dental visiting arise and to iden-
tify appropriate intervention points.7 It used critical interpretive
synthesis as a review method because this enables an integration
of quantitative and qualitative work and the development of theory.
Dental and healthcare utilization theories were combined with quali-
tative and quantitative empirical work on barriers and enablers to
planned dental care, and a theoretical framework generated which
was structured accordingly in three layers: (1) the micro-level or in-
dividual level, (2) the meso-level or social processes and community
structures, for example, social engagement; and (3) the macro-level
or population-wide structures and policies, for example, the extent
of public finance coverage. Micro-level factors were nested within
but hypothesized to interact in a dynamic way with meso- and macro-
level factors. However, since strategic approaches to intervention
design recommend starting by prioritizing intervention points most
amenable to ‘practical intervention’ and it was important to at least
make a start somewhere—the scope for design was mainly focused
on micro-level factors. Micro-level factors comprised a long list of
psycho-social determinants linked to planned dental visiting inten-
tions: (i) perceived oral health need, (ii) perceived seriousness, (iii)
care efficacy, (iv) perceived vulnerability, (v) dental anxiety, (vi) self-
efficacy, (vii) locus of control, (viii) fatalism, (ix) self-identity and (x)
coping. Competing demands on people's lives such as time, stress,
finance and co-morbidities, as well as service-related factors such as
service availability and coverage were also theorized as counterbal-
ances to motivations to seek planned care.

This is a similar premise to protection motivation theory (PMT)
which explains health seeking behaviour as a counterbalance be-
tween a person's motivations to adopt healthy behaviour and the
degree to which they feel able to adopt the behaviour, and whether
they view the effort as worthwhile.'® Rogers portrays this as paral-
lel appraisal processes: threat appraisal and coping appraisal, with
the balance between the two processes determining whether the
individual adopts either a protective, or adaptive health behaviour
(i.e. visiting the dentist for a check-up)—or a maladaptive strategy

3
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(i.e. avoiding or procrastinating about dental visits), Figure 1. PMT
theorizes that threat appraisal variables comprise perceived severity
of the health threat (e.g. experiencing toothache), perceived suscep-
tibility (vulnerability) and fear of the health threat; whereas, coping
appraisal variables comprise self-efficacy and response efficacy.

However, while most PMT interventions take the form of health
leaflets/booklets containing messages targeting change in coping
and threat appraisal variables, some limitations have been found,
and this is attributed to PMT being limited to changing motivational
variables which is merely the first phase/step in behaviour change;
so augmentation involving a specification of goals is recommended
(a volitional intervention).”? Volitional interventions involve forming
a specific plan, like an implementation intention which links cues to
action ('If | receive a text message from a dental practice, then | will
attend a dental appointment’); or an action plan (a plan outlining
when, where and how to act).?°

The research team also identified identity-based motivation the-
ory (IBM), a further social psychological theory of human motiva-
tion and goal pursuit as relevant. This has been previously applied
to interventions reducing socio-economic differences in health be-
haviour with some promise.21 IBM explains when and in which situ-
ations people's identities or self-concepts will motivate them to take
action towards their goals. It predicts that if an activity (e.g. dental
visiting) is seen as ‘identity congruent’, difficulty is interpreted as
meaning the behaviour is important, whereas if the behaviour feels
‘identity incongruent’, the same difficulty is interpreted as ‘pointless’
and ‘not for people like me’.?! Thus ensuring that images, stories and
language within the intervention material were culturally relevant
was important, not just to ensure acceptability to the user group,
but to infuse intervention references to the behaviour (dental at-
tendance) with a positive tone of identity relevant to the users' ‘in
group’. Community engagement and user co-production were there-

fore critical in getting messaging to resonate with the target group.14

2.3 | The modelling phase

This involved developing and testing theoretical concepts outlined
above in the context in which they were to be applied. Key aims were
to clarify key elements of the intervention and their interactions and
make necessary adaptations to ensure that the intervention fully
anticipated the priorities and needs of users. Modelling involved
an ethnography in urgent dental care (work stream 1, WS1) as well
as work with members of the community from the targeted demo-
graphic (work stream 2, WS2). Ethical and research governance ap-
proval were obtained for data collection during both activities (18/
NE/0061, IRAS ID 240819 [WS1] and the University of Liverpool ID
4021 [WS2]).

Ethnographic work gave insight into the cultural background,
health literacy, experience of dental care and the relative im-
portance of the intervention components identified in the the-
ory phase for this group of users. Ninety-seven patients were
interviewed while attending urgent dental care services, with
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FIGURE 1 Protection motivation theory applied to planned dental visiting.

follow-up interviews undertaken with 19 of these some weeks
later.® Thirty-nine (40.2%) were under 30years of age, 45 (46.4%)
were 30-49-years-old and 13 (13.4%) were 50years-old+. Data
collection also included 155 hrs+ of non-participant observation
in urgent dental care services which was captured using field
notes. Methods and participants' background characteristics are
fully described elsewhere.®

While the ethnography in the intervention delivery setting pro-
vided data about the intervention setting and target users, this was
supplemented by a wider set of qualitative work with members of
the public of diverse age and gender and from diverse community
settings to widen its social and cultural reach and to develop in-
tervention features which may not have been previously consid-
ered or used in this context. Our work with users and potential
users had both breadth and depth. We set up a study Facebook
page linking in with closed community groups inviting discussion
with: ‘Do you just visit the dentist when you have a problem?’ This
prompted responses from 700 people, with 22 of these resulting
in in-depth private chats online. Along with using local radio and
newspapers, and other community work, for example, posters in
local shops, Facebook helped recruit to a Community Advisory
Group (CAG) of eight members. The CAG met as a group nine times
over 16 months to discuss their experiences of dental visiting and
intervention prototype material. A researcher also gathered views
from a total of 110+ women and 225+ men by working in eight dif-
ferent settings in the local community. Community settings were
selected to be representative of the target demographic of urgent

dental care users. This included community settings involving

people experiencing unemployment, housing or benefit issues and
poverty; young people with employability support needs; older
people in various local communities; men in low job control work,
for example, working in the building trade; and women in local
community settings. Written informed consent was obtained from
all research participants. Verbal consent was taken from those in-
volved in the wider community work, and researchers were clear
about the intentions of Facebook posts, that is, that these were

being used for research purposes.

2.4 | Verifying relevant behavioural
determinants and mapping to behaviour
change techniques

Behavioural determinants (BDs) are the factors which explain indi-
vidual and group differences in behaviour, while behaviour change
techniques (BCT) are ‘active components of an intervention de-
signed to change behaviour’ and are postulated active ingredients
within the intervention,** for example, BCT goal setting (e.g. if-then
or action planning) identified in our initial theory stage. Since dental
visiting is a complex behaviour with many antecedents, several dif-
ferent BDs and associated BCTs are relevant. Relevant BCTs to be
included in the intervention to address identified BDs were guided
by the BCT v1 taxonomy which synthesizes expert opinion and evi-
dence on what techniques are thought to be effective in changing
associated theoretical BDs.?2 BCT codes used in the results sec-

tion relate to this taxonomy. Following the initial theory stage, data
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from WS1 and WS2 were used to refine a list of BDs and these were
mapped to BCTs by one author (RH) to inform design of an inter-
vention prototype. Then, using the prototype intervention material,
a second author (RC) independently coded the intervention mate-
rial using the same taxonomy to test the reliability of the mapping
process.

The use of theory and behaviour change evidence at this stage
allowed integration with emergent findings from WS1 and WS2,
with iterative testing and refinement of hypothesized causal path-
ways and the identification of active ingredients of the intervention
under development within the context concerned. Figure 2 outlines
the cyclical and iterative processes involved with both theory and
evidence gathered specific to the end users context, allowing de-
velopment from a ‘theory-inspired’ intervention to a ‘theory-based’
one, with explicit causal pathways.23 This included production of
prototypes of elements of the intervention material and iterative
testing and discussion with groups of target users.

2.5 | Iterative production of intervention
prototypes and refinement of the draft intervention

As part of WS2, we shared iterative versions of the intervention and
emerging material with people involved in our community work. This
especially included significant numbers of men, and younger men
(16-24 years) because WS1 observations found this group to be an
important subgroup of urgent care users but who were also rela-
tively difficult to engage in conventional interviewing in the urgent
care setting (WS1). Data from these one-to-one and group discus-
sions were recorded in field notes. The CAG also provided advice

steering the language around intervention messaging.

Developing a theoretical
basis for the intervention

DENTISTRY A0
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3 | RESULTS

Table 1 summarizes how causal pathways of inequalities in planned
dental visiting identified in the theory phase were translated and
verified. This is illustrated using indicative quotes from WS1 and
WS2. Quotes are coded to preserve anonymity using numbering of
participants with a prefix denoting the type of site where the data
were collected (DH = Dental hospital; FB = Facebook; DP = Dental
practice; CAG = Community Advisory Group member). Combined
theory and modelling identified five main barriers to dental attend-
ance: (1) affordable resources (time and cost), (2) the importance of
oral health, (3) trust in dentists, (4) embarrassment of having poor
oral health and (5) dental anxiety. The project team discussed devel-
oping intervention material containing material for all five barriers
in one pack with separate sections, but WS2 work gave a clear steer
towards producing easily digestible ‘chunks’ of information with a
narrower focus, and so six separate booklets were produced (divid-
ing ‘affordable resources’ into time and cost barriers). This was nec-
essary, not only to reduce information burden for users but also to
produce a brief intervention which could be delivered opportunisti-
cally within about 15 min.

Theory and modelling identified social influences and self-
identity as important behavioural determinants, with role model-
ling a relevant BCT for all five barriers (Table 1). Short (2-3 min)
videos were produced to address each barrier, spoken to camera
by someone who was seen as being authentic and from the local
community, ensuring that this included a range of gender, age and
ethnicity pertinent to the demographics of urgent dental care
users. A rounded understanding of this was developed in WS1 and
WS2. Several of the intervention videos featured people who had

engaged with our community-based work or were members of the

Modelling: building understanding of the psychosocial context of users, verifying and testing Behavioural
Determinants (what to target) and Behavioural Change Techniques (BCTs)

(how to do this)
.| Behavioural analysis: theoretically identified
Systematic review and behavioural determinants verified and refined
critical interpretive 5| with contextual evidence, mapped to Behaviour
i WS1 Change Techniques (BCT! d
synthesis of theory ) ange Techniques ( s) to produce
and empirical work cthnographic intervention prototype

study of urgent

dental care
users and the

With expert opinion
tailoring application to

Production of iterations of draft prototypes of intervention
material, discussion with the public and refinement.

A

Feasibility

the context setting in
. which
Identifying causal intervention is ?

Study

testable pathways
between Behavioural
Determinants and the
behaviour

to be delivered J——V

Collection of intervention material such as quotes, images
and community members to feature in video stories.

\ 4

WS2 Multiple streams of public engagement involving dental services users and non-users: Community
Advisory Group, Facebook group linked to communities, interviews and discussion groups with a range of
different community groups covering a range of ages and targeted demographics.

Theory stages shaded*

FIGURE 2 Overview of the intervention development process. WS, workstreams.



HARRIS ET AL.

ENTISTRY AND
ORALEPIDEMIOLOGY

CommunTy
D

J—Wl LEY-

uapJNq UOIBW.IOUl Y] JOMO]| 0) peal
01 9|dwis pue ssa22e 03 9|dwis uoljew.ojul ayl el ‘TT
* 11 do2y] 4a8uo| ou up2 NoA
J13128Upyd 0S[D PUD SaWIIY JUAIBJIP 1D S2IIAIAS AWIOS ISN
Ub2 NoA, *$1502 padnpaJ 398 ajdoad awos ey wnwixew
e S| 249y3 Jey) ‘Juswieall SHN 4O 350D UO uoljew.oyu| ‘0T
10M 10U |[IM pUE [|IM
Jeym ap1oap jualjed ay3 3ulis| pue Ayjedws 3uissatdxa
—UOI3UaAIDIUI 3] SULISAI|P UOIIBSISAUOD dAI3I0ddNS 4
"NOA 10f 3noiijip Ajpal sy
Uaym awiy putf noA djay [[Im UsIA b Buiuupld, :,aJ1] ANOA Yy3Im
Ul 31§ Y2IYM 3SI3UBP D pUL) UDD NOA, ‘U0 42]D| JU2WIDI}
Jo 10] b Buipaau upyj 4adbay?d 10| b S| 24b2 Iv[NEa. J0J Bul09),
“unJ 8uoj ay3 ur awiz pup Aauow noA
2ADS p[nom wia[qo.d b aAbY NoA 210Jaq 3s13uap ay3 BUIISIA
‘aJ11 1noA o3ul 31 03 SBuIy] Jo 30] b 2ADY |[,n0A YBnoyj uarg, ‘g
‘3une8pnq noqe usuiied ym ssnosip ‘ojdwexa
J0J suoijoe ayj 310ddns Jy3iw oym suoawos Ajiausp| L
*Aq Juswiulodde ue axew ||IM [, 3Ui113S [e0D 9

*U0I122.41p SIY] Ul UOIIOD UD UXD] 2ADY JI 2UOP
[12M puD ‘31 Op UDI NOA ‘s34, 1Y) sainsse x93 dn-mojjo4 °G
" 42ISD2 21D SBUIY] UaYM W13 S¥29M M3 D 10J Jayjoub
bW pup 03 pa2u NOA J1 Juawiauioddp ay3 aBUDYD UDI NOA
‘dn anl8 3,uoQ, Ajljiqeded 3uiziseydwa |elialew 19pjoog
'SIY3 Op 03 3|qe Us3q
pue a3uaj|eyd siy3 Sey OYm su0aWOs JO AI0IS—O03PIA €
$912U93J9WS 104 910U }I0YS
1€ 9w} JJO 93] 0] Paau dY3 03 pes| Aew aJed |ejusp
Je|ngaJ Jey) pue ‘papaau si siyl Jey3 SS0q Moys 0} pJedy 'z
sjuawiulodde Sujuans yim sadiAles 03 3sodulis ‘T

(sdejsaA0 aJe a43y3 19YM MOYS 03} paiaquinu

9.€ 0S pue s1al1ieq |eJ9ASS 0} UOWWOD dJe dwos) wajqoad
9y} Suissaippe sa8essaw A9y pue sainjeay ‘yoseosdde
uoljuaAJalul sulyap o} paljdde anbiuysay aSueyd anoineyag

[T'v] inoineyaq ayy
wJojlad 03 Moy uoi3dnJaisul
[£°6] Sewo023N0 aininy
40 SuiBew| aAjesedwo)
[1°G] s@ouanbasuod
yajeay Inoge uoijewoju|
[°G] 304331 pajedpiuy
[¢’eT] 4noireyaq noqe
sJa12q 3ujwelyal/3utwely
[1eonoead
1oddns [e1nos z'¢]
1oddns pue juswadeinoduly
[¥'7] 8uluueld uonoy
[¢'T] Buinjos wjqold
1l
JnoiAeyaq Jo 3ui3les |e09
[TsTl(top
ued Aayj ‘saA jey) ajdoad
3uy|23) Ayljiqeded 3noge
uolsensiad |e1D0S/|eqIaA
[4noineyaq
ay3 Jo uoljesysuowaqg —
1°9] (dnoiAeyaq ayy
paysijdwodoe sey oym
‘43Im 91e100SSe NOA
OYM 2U0aWOS Sulydlem)
(uljjopow)
92Ua149dXd SNOLIBDIA
JUSWUOJIAUD
a3 03 5393[qo Sulppe G'ZT
Sjuapadauy

TA Awouoxey
129 wouy sanbiuysay
asueyd anoineyag

23pajmou
3uideys

sjeod
pue uoileAloN

noge sya112g
$921Nn0Sal4
pue 3xa3u0d

|ejusWUOIIAUT

JueuIWId}RP
|eanoireyaq
10§ urewop
|eanya10ay

*uoisuad 9115 B UO AJUO Wi, | B3PI OU A,
"MOU 3Je S1S02 9y} JeymM MOU| U3AS 3,Uop |, OHA

“wayy
ynm Apis 03 3snf 0tF 10 0F a341] S, 1 quly? [, TOHA
AlljiqejieAe pue 53502 Jnoge aSpajMmou))

Abpoj awiny

AW JO 33SDM D S,31 9SIMIYIQ "PaUIDIUIDW 3] JADY

pub xopq Bujwod daay Jou 03 pa3Jos || 3| Bul3e8
pub Abpoy Buiwod aw jutod ou s,243Y], :20Tdd

130Y3 31| 35!| Aup Jo dog ay3 1pbau 31 axpw 03

Bulo8 Ajap. s1 JuawilpaJl aAIIDIUA.Id 210313y |

‘yauow A1aAa 13y30 Yyapa JaAo paziyliolid 3128
sBulyl Jo $3500 a1aym ‘Aj|pad 3s1| SS3|pua uy, :0Z94

31 piojjo

03 3|qp 24 p[Noys | "ssaua|pl auoq s3| ‘Asnq aip
noA asnpdaq ‘ui 31 31 pup A3 03 308 9A,NOA, :TOHA
sasuadxa pue awi} Jo uoneziiiold aAnedyY

‘qol Aw aw
1502 [|IM ‘Aduow dw 3502 3,U0pA “JJo SAbp aiow
(] 03 SI Wd|qo.d “Jo Abp D a3p] | JI Wajqod
D JoN "pibd 328 Jou pjnom [| Abs] p,Aay1 :€1dQ
(34om 3e ssoq
343 In0oqge Suj|el) ) IOM Ul dUOAI2AS SJUDM Y
‘JJo Buraq auoAup 21| J0u saop A||pal 3snl aH, :yOHA
[aInpayas siy ul a2130u Jo 32e|
€ JO 9snedaq sjuswiulodde 199w 03 JNDIYIP SI
11 0S] ,SDM XM aY3 Moy uo Buipuadap (Buiuara
pup Bujuiow) s3JIys op | ‘Uaaq dADY NOA alaym -
noA 1noqp BuiyiAiana mouy 03 Jubm Aayy, :TOHA
|o43u0d qor

aseyd Suljjapow woJy e3ep aAleend

‘u31Sap UOIIUSAIIUI WIoJul 0} saseyd 3uljjopow pue A1oay3 Jo uoljes3aju|

spuewap
3unnadwo)
/uoljeAnow
uol323310.d
(4o111eq
€ se payiuapl
Op NOA YJ0m 3y}
10} pied 393 Ajuo
noA auaym sqol
9dA} |lenuew
10 4om 141ys
|0J3Uu0d Suipnjoul ‘Asuow
qofiood ‘awly) s92unosal
pue A31un2as qor a|qepJoyy
Aioayy Jalueg
JO SIS9YJuAs
pue malnay
T 378avl



(senunuo))

" JUDM 3,Uop NoA Juawipaly Aub aAby

m 0] 9ADY 3,UOpP NOA, ‘W13 IXaU dWDS 3y} aq [[IM }1 IDY3 UDIW

= 1,US20p 1SI13UIP 2UO YIIM 22UdLIaAX3 ppg b ppY NOA 25NDI2G
snf, 213Ny SAI3EUIY E 3]qISSOd UO |elialew 39400g /T

* U0I32241p SIY3 Ul UOIFID UD UdXD} SADY J] dUOp

I

-W

5 [12M puD ‘31 Op UDI NOA ‘s34, JeY] salnsse 31xa3 dn-mojjo4 G
Q * 1S13U3p JaYy10Ub 3ash pub ADMD X|DM UDI NOA ‘NoA
- mm Buidjay 3,us! 11 J1, :Ajiqeded Suiziseydws [eliaiew 19009
wwm._ 'SIy} op 03 9|qe uaaq pue asua|eyd
SBo SIY3 Sey OYM U0aWOS JO A103S—03PIA '€
Pmmmu ‘92130e.4d [ejuap 10 }S13USp Y3
a >se 03 suollsanb Jo 15| e Sullum ‘9|dwexa oy Jallieq
a3 3uI{oe) SpJemo) uoijoe Suljie3ap Y3m—sel papels ‘91
" noA Bul|jay s1 a21300.d
3Y3 1IbYym %23Yd Ubd noA a1aym si a1aH, ‘ojdwexs 1o
‘Uollew.oul Jo A1IDBJ9A 9] UO 91NSSeaJ 01 UOIIeWIou| "G T
*J502 [[IM 31 yanw moy
JUaW3INaJ] Jo 25102 AUD 210Jaq 3s13Uap ay3 ysp ‘S|dwexs
104 3d142s e pue suoljsanb pa3sadans {2402 unoA uj
3]0 2A132D UD 2D} pUD SUOIISaND XSD UDI NOL, :Sunjew
UOISI29P Ul 3|01 AIJIE UE 9Xe] 0] MOY UO UOIJewIoju| T
" da2upd
ynow Joj $}22y2 0S|b 3S1IUaP Y], /Y1233 41aYy3 Jo aW0S
150] aADY 03 A|231] 210W SaWI] 7 24D AlID[NB2J JSIIUBP D 925
3,uop oym ajdoad, :wa|qo.d e aAeY NOA alojaq paxdayd
41991 JnoA SujAey jou Jo s92uanbasuod uo uoijewIou| "€T
'SIy3 pasualiadxa
SeY OYM aU03WOS JO A10}S—O3PIA '€
M0Jaq 11q b 23inb
2q y8Biw a4ay] pup doj ay3 wiodf 31q b 23s AJuo oA asaym
B12g-22] Up 21| 29 UP2 AI3P [PIUA, INOGE MOUY| JO0U Op
noA wa|qo.d e 3uiAey Jo sadueyd 3noge uoljew.ou| ‘g1
(sdejJano aJe a1ay3 aJaym Moys 03 pasaquinu
B 9Je 0S pue sJal1ieq |eJ9ASS 03 UOWWOD dJe dWos) wajqoad
= ay3 Suissappe saSessaw A9 pue sainjeay ‘Yyoeoidde
M uoljuaAIalUIl duap 03 paljdde anbiuyda) a3ueyd anoineyag
&
I

[£°6] Sew021N0 24nIny
40 Sui8ew aAijesedwo)
[z €T] Bulweuya.a/3ulwel
[T°ST] (11 op ued Asyy
‘saA 1ey3 ajdoad 3ulj|a1)
uolsensiad |e1n0s/|equap
‘[4noiaeyaq
3y3 Jo uonjesysuowa g ~
T°9] (4noiAeyaq ay3
paysijdwodde sey oym
‘Y3Im 93e120SSe NOA
OYM 3U0SWOS 3ulydiem)
(3uljspow)
9oual1adxa SnoLedIA
[¥'T] Suluueld uonoy
[z°9] uosiiedwo) |ernos
[T°¥] 4noineyaq ay
wiojaad 03 Moy uoi3dnJaisul

[z°9] uosiiedwod |enos
[1°6]
saduanbasuod yjeay
2y} 3N0Qe uoljew.lou|

[£°6] Sew021N0 24nIny
Jo Sui3ew| aAlje edwo)

[T¢]

$92uanbasuod yjeay
9y} 3n0ge uoljew.ou|

TA Awouoxe}
1208 wouy sanbiuyday
a8ueyd unoineyag

Sal

qeded

nogqe sysijeg
s92uaN|jul [BI20S

93pajmou|
3uideys

saduaNjjul |e1D0S

s9ouanbasuod
noqe syal|leg

JueuIWId}RP
|eanoireyaq
10§ utewop
|eanyai0ay |

*,2N|2 b 2ADY 3,UpIp
1sn[| oS “Buiyjawos 1o Sul[i} b 10 3n0 paBsp.
Bui1328 Y1003 Aw 108 2A,| Bulyy 3xau ayj pub
X22Y2 p 40j ul Bulo8 aq p,| 3ySnoys | asnvaag, :/1dd
‘Ysbd Jof y3aa}
s,9/doad Buliayoing “sisipuap 3dniio?) ‘wayj 03
Bul08 JJo aw 3nd 31 0§ *sBuljjf Aup paau j,uop |
PIDS 3y puDb }S13Uap JaYjoup uaas | uay | “ssul|i
0M} papaau | pIDS 3y pub 3S13Uap b Ua3s | ‘08D
SIDaA UDA3S ‘DAL) Inogp ‘08D SIbaA Jo 2]dnod v :90dd
*Bulop s,ay 1pym smouyj ay yuly3 3,uop |
25nbdag “auo by} 01 %2pq Bulo8 Jou W, pIbs |, :££dA
,$20u3lJadxa asay] wo.j
20u232dwWo2 J1ay3 J0 S3S13UapP Ul YD) OU 2ADY |, /094
' 30U 1o pns s1 qol ayy Bujop si
oym uosJiad ay3 3by3 22UapIAa OU AD | Z02q Y3IJ
2s0| Aay3 up Jjo ajdoad sind 31 aoualiadxa poq Ab
noA uam a/i| ur s8uly3 3sow 31| Inq 420q 3|IWS
Aw aAbY ubd | 0S Butop yiom paau Alpbq |, :£094

* AbmMb 1y8BIba3s 1513Uap ay3 03 08 01 JULM
noA saybw 1oy | "pakotisap Buiaq ‘a1 ‘synow
ym ajdoad Jo s0apiA agNINOA paydIom aA,[, :£0Tdd

"1 U0 242 up Jo aJow }iq b 3day aAbYy
pinom Ajqpqoud | 3y pjo3 308 Jo poy | | *ssadsqp
Ub 03Ul pp3a| UDD UaYy3 IDY3 3si|pad JuUplp |, wayl
Buiupa|s pup Y1223 Aw Buiysn.iq daay isnl ||
‘JyBnoys 3snl | ‘uonuaiiv Avd Ajjpa. 3,uop |, :10dA
*wiajqoad b sbm a4ay3 mouy| J,upip | ‘a1
,uplp | 0S W Buigany 3,uatam 31 2snpd ‘oN, OHA
" aU0B aADY pjnom
AJuID3422 | ‘BuiyiAup Jo Y1223 aw ym wajqoid
D POy 2ADY PINOM | JI pUD ‘MOU NOA UD3|D
Wway daay 03 Y122} aw Bulysniq day | puy, :z0HA
*12y30q Aub ppy 123U aA,| Inq
‘08 pjnom | ‘Buom Bujyiawos sbm aiay3 Jysnoys
[ 41 “Moux noA 4ap.o ul yiaa1 Aw daay |, :0HA

aseyd Suljjapow woJy e3ep aAlze}jend

Adeolyya-j|es
Adediyse
asuodsay

swa|qosd

|ejusp jo

$S2USNOLIdS
SEVNERIEN]

‘swa|qoud
|ejuap
(3uidojanap
4O @duUeyd)
Adljigessu|nA
SEINERIEN]

\Coof
JO SISaYJuAs
pue mainay

(panunuod)

(24n3ny ay3 ul

swa|qo.id 3uiney

ploAe Ajjenjoe
pue 31 yriom
4 |[!M3siusp
ayj Suipuayie
Jayjaym o3 se
sJalaq) walsAs
|ejuap ayj pue
S)SIJUSP Ul Isna]

(24e2

Spasu ya1iym

w?a|qoud |ejuap

e 9 Aew aJay)

JeY] ssaualeme

30>12¢e]) y3jeay
|e40 jo asuepiodw|

Jauieg

T 319vl



HARRIS ET AL.

ENTISTRY AND
ORALEPIDEMIOLOGY

CommunTy

D

J—Wl LEY-

*039 ‘|eusis dois

padiaa.d 419yl 91e21UNWWOD pue ‘Jesy J1ayl ssaudxs
01 3513Uap 3y} 03 9AIS 03 19]>00( Ul }93YS }N0 Jed] ‘4T

“10M JOU [[IM pUE ||IM

1eym apIoap juaized ay3 Su33s| pue Ayjedws Suissaidxa
—UOIIUSAISIU| 33 SULISAI|SP UOIIBSISAUOD dAI1I0ddNS 6

* U0I1322.1p SIY3 Ul UOIIOD UD U3XD] dADY JI UOP
[1oM puD ‘31 Op UDD NOA ‘s34, 3By} SaINSSE }x3) dn-mojjo 'g

*$1Y3 In0qp [22) NOA Moy Inogp

a|doad 4ayjo 03 |p] ‘©|dwexa J0j UalLeq ayl Suipoe)
spJemo} uoijoe Suljie3ap ue|d uoi}de/3se} papets) ‘9T

Buiyy poo8 v si Abp ayj ul Juawiuloddp 3s.41f ay3

Bupjby “21snw 01 Bujua}si| Sp Yans sanbiuyal uo1dp.I3sIp

pub UoIIDXD|3J 10J SUOIISIBENS, :,2U0 AJUO Y3 3,U31D NOA
‘s1y3 21| 234 ajdoad ma b 231nY, UO UoIjeWIOUI }D]00g "8T

‘3unne8pnq Inoge usuried ym ssnosip ‘ojdwexa
104 ‘suoi3oe ayy oddns 3ySiw oym auosawos Ajiauap| L

* Y1993 Jood yum

SIY3} 91| 2UO AJUO 3Y3 },UdJE NOA, :SIY} Op 0} d|ge uaaq
pue 93u3j|eyd siy3 Sey OYM aU03WOS JO AI03S—O03PIA '€

10M JOU [|IM pue [|Im

1eym ap1oap juaized ay3 Sunis| pue Ayjedws 3uissaltdxa
—UOIUBAID3U| Y3} SULIDAISP UOIIBSISAUOD dAI3IoddNS ¢

* U0I323.1p SIY3 Ul UOIIID UD U3XD] dADY JI UOP
[12M puD ‘31 Op UDD NOA ‘s34, 3By} S3INSSE 1X3) dn-mojjo 'g

*(paBpnl 23] noA

J1) 1s13U3p Jayj0UDp 3N pup ADMD XM UDI NOA ‘NOA Buid|ay
Jou st 314, :Anpgeded Suiziseydwa |eLiajew 193009 ‘{7

* 41993 Jood yum

SIY1 91| SUO A|UO 3Y3] 3,UdJe NOA, :SIY3 Op 01 3|ge uaaq
pue a8uaj|eyd siy3 Sey OYm auoawWos Jo AI03}S—O0dPIA 'S

‘3une8pnq node usuiied ym ssnosip ‘ojdwexa
104 ‘suoljoe ay3 34oddns 3ySiw oym suoswos Ajluap| -/

‘ApS

Aay1 1oym 225 pub A1IOM INOA Wiay []a3 pub S3sIpUapP aWOS
punoJp Bury ‘a)dwexs 1o} JaLiieq ayj} Sulpjoe} SpJemoy uoijoe
3uljiersp uejd uonoe/yse} papels ‘91

* MOU Way3 3nogp auop ag ubd Bulyjou Apbs

03 UDaW JoU S20p IpY] Inq ‘08D awil Buo| b paBpwpp uaaq

a2ADY AbW Y333] INOA, +2|doad Buid|ay ax1] Aayl asnbaaq

AJ3s13uap ojul 08 ajdoad 150}y, U0 AjUO 2Y3 3,Ua1D NOA
‘siy1 1| [22) ajdoad maj b 33IND, UO uOoleW.IOJU| 1900y ‘8T

(sdejsaA0 aJe 243y} 19Ym MOYS 03 pasaquinu

9Je 0S pue sJal1ieq |eJ9ASS 0} UOWWOD dJe dwos) wajqoad
ay3 Suissappe saSessaw A9 pue sainjeay ‘Yyoeoidde
uoljuaAIalul duyap 03 paljdde anbiuyda) a3ueyd anoineyag

[G°ZT] 3uswuouiAuD
ay1 01 s123(qo ulppy
[ 7] 8uluueld uonoy
[T°GT] (31 op ues Asyy
‘soA 1ey3 ajdoad 3ul||a3)
uolsensiad |e120S/|eqIaA
[Anoineyaq
9y} Jo uonjesysuowag—r1-9]
(Sunjpow)
92uaLIadXa SnoLIBDdIA
[£°GT] ss@22ns 1sed uo sndo4
[zT] uondensia
[cTT]
suoljows aAle3su 3udnpay
[e€] leuonnowa
1o0ddng |eos {[z'¢g]
|eai3oeud 3uoddns |e1pos
1]
JnolAeyaq ay3 wioyiad
03} MOY UO uoI3dnJIsu|

[1°GT] (31 op ued Asyy
‘saA jey) sjdoad 3ui||93)
uolsensiad |e120S/|eqJaA
‘[anoineyaq
2y} Jo uoljesysuowaq -
1°9] (InoiAeyaq ayy
paysijdwodde sey oym
‘43IM 1e1D0SSe NOA
oYM 2U0aWOS SulydIeMm)
(Sunjepow)
92uaLIadXa SNoLEedIA
[¥'1] Suluueid uonoy
[°G] 304831 pajeddiuy
[S°€T] Inolneyaq
MB3U U3IM pajeId0Ssse AJjuap|
[z°9] uosiiedwod |enog
[(leonoeud)
Joddns [enos z'¢]
poddns pue juswaseinoouy
[z° 1] Sulwelyai/3uiwel

TA Awouoxe}
1208 wouy sanbiuysay
a8ueyd unoineyag

3ujuue|d uonoy
Adeaiyye-j|es
Slis
uonowy
S3dUaN|4ul [B120S
s9ousanbasuod
noqe sjaljeg
93pajmou
3uideys

sanljiqeded
noqe sjaljeg
3uiuue|d uonoy
uonowy
Auapl
pue 3joJ |e120g
saduaN|4ul [e120S

28pajmou|
Suideys

JueuIWId}RP
|eanoireyaq
10§ utewop
[CEFESLEITE

Sssulyy
way3 Jo [ 5,31 3SIIUaP Y3 03 WO NOA UaYM puy
*aW SpIpMo3 spupy J1ay3 Suiand auoAup ajvy |
‘sa|paau a3py [ ‘[njulpd 0s s3] Ap3) 3sn[s,3], :20dA
by Buiulval ay3 ur and uaym ssajdjay
05 [234 | "Bulyy j043u02 b S widjqo.ad Aw yuiy3 |, :6094

* Bulyy Jo 140s 1py3 ‘ul aW02 03 paau | ‘Abs
03 2/qb 24 01 PUD N0 Y2ID3J 03 MOUY NOA ***Jjasaw
Aq 3s13uap ay} 08 03 a|qp Buiaq uj JUaPIJUOI ‘W
‘Buraq 1snl ‘Aj|pa1 |[po8 b Jo 31q D Jjasawi BUIAID, :£0dA
" 3N0 4300} UMO SIY 00}
9H "22UD|NGUID UD JUDM 3,U0p | 10320p D JUDM 3,U0p |,
puegsny :€0HA
A1aixue
0] (3uidod Aduaid1)Nns-J[9s) asuodsal wsidI01S
*anboyd Jo [|nJ a4,Aay3 ‘pbq 10Y] J0U 24,A3Y ],
pIDS S|1I8 0OM] 2423 SDM | 2Wi13 3SDT "Wy} Bulaas
2|doad 3ubm 3,uop NoA *Y13331 ppq 108 aA,NOA
Uaym BuIsSpLIDGUID S31 SaW3aW0S S0, :TOHA
Y1233 1y81p435 Buinby

10U 10 S313IADD J0J Jo panoiddpsip ag 03 Buiupm
30U pup A33IXUD JO 3q b SD JJ0 Pa3Iv3s 3], :0T 84

aseyd Suljjapow woJy e3ep aAle}jend

Adediysa-yjas
Jea
3uido)

Asediysa-jjas
Jead
Suido)
Ayjuaspl-y|s

\Comf
JO SISayJuAs
pue malnay

(ponunuo?)

AlaIxuy

(paspnl

pue paweys

‘0 panoadde

‘pasomodwasip
Sul294)
jJuswssesiequiy

Jauueg

T 319vl



HARRIS ET AL.

Communiry

CAG. These video stories were also overlaid with an animation,
the characters of which were then picked up in the accompanying
written booklet material. This approach not only helped make the
intervention engaging but also helped overcome limited literacy
among some users. CAG members confirmed that these video
stories were particularly meaningful, and also guided the tone as
well as the content of material, ensuring we reflected the user ‘in
group’ as authentically as possible (Table 2).

While goal setting and incorporating a volitional component
into the intervention was identified as a key BCT in the theory
phase, when we developed our prototype using an implementa-
tion intention (if...then...) approach, we found that while the target
group were able to set a goal for a planned dental visit (e.g. | will
make a dental appointment before my brother's wedding next month),
they struggled to think and write about hypothetical future sce-
narios following the ‘if...then... format as outlined by Gollwitzer.?*
We therefore shifted our approach and substituted this with an
action planning approach (BCT 1.4)** which has a simpler format
for planning.

Both theory and modelling stages identified building self-
efficacy (beliefs about capabilities) as an important BD to target,
which was common to the majority of barriers concerned (Table 1).
According to social cognitive theory, there are four major informa-
tion sources of one's self-efficacy: performance accomplishments,
vicarious learning, verbal encouragement, and physiological and
affective states.?>?’ We therefore sought to incorporate en-
couragement for taking small steps towards dental visiting goals
by sending a text message a few days after intervention delivery,
tailored around their personal action plans set at the time the op-
portunistic intervention was delivered. The action plan setting
process was supported by a non-judgemental conversation with a
trained dental nurse and included helping patients identify some-
one in their social circle or family who could support their efforts.
Messages of verbal encouragement ‘Yes, you can do this’, were
also incorporated into the booklet material. Since research shows
that while role models are effective in improving self-efficacy,

TABLE 2 Example of Community Advisory Group (CAG)
feedback guiding the content and tone of the intervention to
reflect the user ‘in group’.

CAG member

code Indicative quote

CAGO06 ‘And it makes it real as well. You've got someone
talking about their personal experiences haven't
you? And it's not a set-up....he's not reading
from a thing is he. It felt real and genuine and
important to him’. [Comment on video content]

CAGO05 ‘Sometimes | find that the accent's very irritating
when you hear it back to you'.

CAGO04 ‘You know, somebody you can tell is from the

area but doesn't necessarily go... at the end of
everything they say. But you can still tell that
they're from the area. They're still one of your
people sort of thing’.

9
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they need to be credible with the viewer, garnering attention and
demonstrating the behaviour with coping rather than mastery, our
video stories relating to each barrier were produced with this in
mind.?®

Both theory and modelling identified that addressing some fac-
tors external to the individual might help make planned dental vis-
iting easier. In particular, we found that for some people in manual
work, having a conversation with their boss about having time off for
a dental appointment was difficult. During WS2, we explored this by
visiting and talking to men working on a construction site and sub-
sequently incorporated into the intervention, an ‘employers card’ (a
credit-sized card with a clinic/hospital stamp which could be shown
to the boss, emphasizing the importance of the appointment, and
facilitating the conversation). We also included material within the
dental anxiety barrier booklet which the patient could use to express
their fear and as a written guide expressing how they would like their
treatment to go, to be given to their dentist when attending an ap-
pointment (although this element was substantially reduced after
the prototype phase in response to user feedback). Figure 3 provides
a logic model which illustrates the relationship between identified

BDs, intervention components and expected outcomes.

4 | DISCUSSION

Rigorous deployment of theory and modelling processes in design
of complex interventions can give rise to a ‘bewildering’ menu of
possible BCTs. There also often appears to be a lack of transpar-
ency explaining how certain BCT combinations are selected.’
While qualitative research and/or or expert and user consultation
can be deployed to help address this, Yardley et al. argue that these
methods are often applied in an ad hoc way and/or are poorly ar-
ticulated. Thus, a process for exploring and analysing the attitudes,
needs and situation of the people who will be using the interven-
tion is needed to inform the selection of intervention components
that are the most acceptable, feasible and salient, while crucially also
avoiding including elements that are disliked or seen as impractical
or intrusive.** Our article outlines how this can be done by describ-
ing how we developed an intervention for a behaviour involving
many different and interacting antecedents.

The intervention was designed to reduce inequalities in planned
dental visiting. This means that a key purpose was to promote eq-
uity. Equity acknowledges that different individuals need different
supports to attain similar results—as opposed to providing the same
supports for everyone, which would only achieve equality (where
sections of the population might remain worse-off). Therefore, rec-
ognizing that people from deprived communities are disproportion-
ately poorer users of dental services, in both theory and modelling
phases we sought to identify behavioural determinants which were
important determinants of visiting behaviour especially in these
populations. Subsequent refinement and work to incorporate the
self-identity of users from more disadvantaged communities, meant
that the intervention ‘product’ entering a feasibility trial, was as
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PROBLEM INTERVENTION INTERVENTION MEDIATING BEHAVIOURAL SERVICE &
TARGETS PROCESS VARIABLES OUTCOMES HEALTH
OUTCOMES
Problem- Affordable Environmental context Behaviour —
based resources — e A card to show boss ] Kno“'hdge . e Reduced PNS(I?P"OFIS
dental (Time, mone e Signpost to evening appts — | ¢ Availability attendance * Antibiotics
visiting .’ ¥, e Costs B GP & A&E &/analgesics
shil wodk) Information/ persuasive * Benefits services 6, 6,12 & 18
Measured communication v 12& 18 months
by e Affordability: NHS Bands Beliefs months
Oral health e Claiming charges | Ly| ® Perceived Items of dental
No awareness e Simple info reduces burden probability ie —— ::;:l:““' 6,12,18
attendance * Availability threat . eR:;:cl:; —®| * Check-up
for planned ¢ Benefits relative to costs susceptibility - g i « Filling
dental care Trust in * Risks from non-attendance ' : :\r::llt\‘ 'eof ot Extraction, Other
in previous dentists and || threat dental care v
24 months the dental | Modelling . | |, * Response 6.12,18 Health outcomes
system ¢ Social persuasion L efficacy months (6, 12, 18 months)
T * Oral Health QoL,
Planning & Goal setting L] taste & halitosis
Self- ™| « Dental visiting goal setting ) Be:a\io:r . Heal_th status
fid and action plans > | © Attendance (EQSD-DL)
confidence — | Beliefs for planned
Encouragement/support | 1y o Self-efficacy dental care
Lyl * Script to ask questions at6, 12 and
Emotional e Graded tasks | Social norms 5| 18 months
response e Follow up texts . v
(Anxiety) Dental Cost per quality
N i i ental anxiety adjusted-life-year
Coping skills — Modified Dental ALY) 6 12- 18
e Stress management before and . (Q: ) 12,
during appointment Anxiety Scale months

FIGURE 3 Logic model describing the relationship between behavioural determinants, intervention components and expected outcomes.

tailored to differentially supporting this demographic, as could be.
Whether the intervention does indeed, not only promote planned
dental visiting, but also reduces inequalities in this, will only be ap-
parent when trial outcomes are evaluated, and this will be an import-
ant component of the final analysis.

It is possible that contextual factors may overwhelm the de-
gree to which a mainly micro-level intervention can achieve equity.
While the focus of our intervention was targeting individual-level
BDs, we know that meso- and macro-level factors also shape peo-
ple's behaviour and contribute to socio-economic differences in the
use of dental services.” We found in our qualitative and public en-
gagement work, expressions of collective patterns of attitudes and
lifestyle shaped by structural factors such as class and gender. For
example, we experienced perceptions of little agency over goals,
reminiscent of ‘short-time horizons’ and limited personal autonomy
in their lives typical of low socio-economic groups as described by
Franklin et al.,?® which meant that completion of a planning scenario
such as 'if...then’ was challenging. We adapted the planning approach
accordingly and looked for ways to support the environmental con-
text where possible. The card developed for participants to show
employers to legitimize taking time off work for dental appoint-
ments is an example of where the intervention, although delivered
to individuals, also addressed environmental macro-level factors
such as employment policies which disadvantage those at the lower
end of the social gradient. A key challenge for interventions aiming
to address inequalities, is the extent which they can be practically

targeted and delivered while also acknowledging the reasons that
socio-economic differences in health behaviours exist is rarely just
down to the health behaviour knowledge, beliefs and motivation of
the individuals concerned.

The intervention development work described represents the
first stages of the design process. What is implemented and how,
can impact outcomes further, and so the next phase of developing
the intervention involves looking at how the intervention operates
in the context in which it is delivered, which then allows further in-
tervention refinements to be made before a clinical trial is under-
taken.*"*? Feasibility testing, with further qualitative work with
healthcare providers and policymakers as well as with users, is an
important next stage of the process. Although feasibility studies are
set up with aims to address key areas of uncertainty before a clinical
trial is undertaken, such as whether sufficient participants can be
recruited to a trial in that setting within a reasonable time frame and
come with a priori trial progression criteria; when the intervention
starts to be applied in feasibility studies, this enables an investiga-
tion of what happens when the intervention is implemented in the
setting and with the target group concerned. Aspects of the inter-
vention and its delivery can be explored such as identifying optimal
intervention content and delivery, acceptability, adherence and ca-
pacity of providers to deliver the intervention.'?> Wider stakehold-
ers, including managers and policymakers also provide important
perspectives at this time, especially regarding its implementation,
likely cost-effectiveness and addressing issues which may hinder
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future wider adoption. The product of this next phase is a refined,
‘final version’ intervention before its clinical effectiveness is tested
in a clinical trial—although the effects of the implementation context
will continue to be examined in this phase too, so technically this
could be classified as a type 1 effectiveness-implementation hybrid
trial design.?’

Addressing implementation hand in hand with design work, is a
key principle when trying to work with complex systems, because
while the intervention design process informs what is implemented,
what happens on implementation can change outcomes achieved by
the intervention and thus what needs to be incorporated into the
intervention and its delivery in order for it to be effective.>° May
et al. emphasize that when complex interventions are implemented
in different contexts, the interaction between the intervention and
the environment in which they are implemented can be dynamic and
variable (depending on the context and the timing of when the inter-
vention is implemented).>' An example of this is the occurrence of
the COVID pandemic just as the developed intervention progressed
to the feasibility study stage (Figure 2). This brought a global disrup-
tion of routine dental services because of the risk of viral transmis-
sion which substantially altered local service capacity and access to
NHS dental services, and which could not have been anticipated.®?
This meant that while at the outset of the process, there was rela-
tively good coverage of available NHS dental services, this became
more limited as time went by, and the relative importance of service-
level factors grew—thus changing the context in which the interven-
tion was applied. This illustrates one of the challenges of following a
rigorous intervention design process, especially where it involves se-
quential stages of developing an intervention—the context in which
itis placed is continually evolving—and potentially rapidly so.

While at the outset of the process, a logic model was con-
structed to map likely outcomes and the mechanisms involved, a
dark logic model was not constructed because it seemed unlikely
that there would be any significant adverse effects. Dark logic mod-
els theorize possible ways harmful consequences of the intervention
can arise.®® Public health interventions, especially those disrupting
complex social systems are vulnerable to unintended consequences,
and so dark logic models can be helpful in evaluating potential harms
and the underlying mechanisms associated with their occurrence.
In hindsight, given the change in context, a dark logic model would
have been useful since, with a shift in context, ‘paradoxical effects’
now seem more possible. For example, the intervention incorporat-
ing a planning element which was designed to help facilitate planned
dental visiting for people with low socio-economic backgrounds not
used to structuring their time and priorities in that way, might ex-
pand health inequalities because people with more disposable time
and energy may be more able to harness these resources to help
avail themselves of the more limited services available in the area.
Moreover, elements of the intervention designed to build motivation
and self-efficacy might end up reducing these in the longer term, if
after being heightened by the intervention, the system proves to be
unavailable to them. Since evaluation of potential harms may require
alonger follow-up period and larger samples, these are often beyond
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the scope of the original design and research commission, although
dark logic models can still be applied retrospectively to evaluate in-
tervention effects.%® Meta-analysis across several studies and con-
texts would also be useful as the research field unfolds, although
unintended harms may not be apparent in primary studies, a synthe-
sis across the different contexts in which the intervention has been
applied can be informative.

Finally, while it is difficult, but not impossible to disentangle the
process of designing complex interventions in order to provide some
transparency and rigour to the process, the very nature of complex
interventions, means that it is hard to fully reduce its components
to individual parts. Rather, when the intervention is applied in dif-
ferent contexts, active ingredients/key functions start to be able to
be identified after observing how the intervention functions across
different contexts—and so perhaps it would be best to talk about
identifying ‘emergent properties’ over a longer time frame.3* This
is an ongoing process where both the intervention and what hap-
pens when it is applied in a context, are under examination, since
‘intervention effects can be modulated (attenuated or amplified) by
the characteristics and dynamic evolution of the system (context)
in which it is implemented'.34 The context is not just the backdrop
against which the intervention takes place, but a ‘fuzzy boundary’
between the context and the intervention exists.>** While this is
recognized right from outset of the design process by incorporating
user perspectives and developing an understanding of the context,
as illustrated in the process described in this article—this emphasis
should continue to feature as the research progresses towards trial

and implementation phases too.
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