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Abstract 

Background: The high prevalence of childhood obesity is a concern for public health policy and practitioners, lead-
ing to a focus on early prevention. UK health visitors (HVs) are well-positioned to prevent excessive weight gain trends 
in pre-school children but experience barriers to implementing guideline recommended practices. This research 
engaged with HVs to design an intervention to strengthen their role in prevention of early childhood obesity.

Methods: We describe the processes we used to develop a behaviour change intervention and measures to test its 
feasibility. We conducted a systematic review to identify factors associated with implementation of practices recom-
mended for prevention of early childhood obesity. We carried out interactive workshops with HVs who deliver health 
visiting services in County Durham, England. Workshop format was informed by the behaviour change wheel frame-
work for developing theory-based interventions and incorporated systematic review evidence. As intended recipients 
of the intervention, HVs provided their views of what is important and acceptable in the local context. The findings 
of the workshops were combined in an iterative process to inform the four steps of the Implementation Intervention 
development framework that was adapted as a practical guide for the development process.

Results: Theoretical analysis of the workshop findings revealed HVs’ capabilities, opportunities and motivations 
related to prevention of excess weight in 0-2 year olds. Intervention strategies deemed most likely to support imple-
mentation (enablement, education, training, modelling, persuasion) were combined to design an interactive train-
ing intervention. Measures to test acceptability, feasibility, and fidelity of delivery of the proposed intervention were 
identified.

Conclusions: An interactive training intervention has been designed, informed by theory, evidence, and expert 
knowledge of HVs, in an area of health promotion that is currently evolving. This research addresses an important 
evidence-practice gap in prevention of childhood obesity. The use of a systematic approach to the development 
process, identification of intervention contents and their hypothesised mechanisms of action provides an opportunity 
for this research to contribute to the body of literature on designing of implementation interventions using a collabo-
rative approach. Future research should be directed to evaluate the acceptability and feasibility of the intervention.
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Background
Childhood obesity is an urgent global public health con-
cern. Improved understanding of maternal and infant 
risk factors has put emphasis on the role of primary care 
practitioners (PCPs) in prevention of excess weight gain 
during the first 2 years of life [1]. In England and the rest 
of UK, health visitors (nurses or midwives with additional 
training in public health nursing) who lead the delivery 
of the Healthy Child programme (HCP) 0-5 have a key 
role in promoting healthy weight gain in pre-school chil-
dren [2]. During the mandated visits within the HCP 0-5, 
HVs are expected to monitor the infant’s health, nutri-
tion, and growth, assess risk of excessive weight gain, and 
provide consistent, evidence-based messages on nutri-
tion, managing weight gain and physical activity [3]. HVs 
are encouraged to use every opportunity to discuss the 
importance of a healthy weight and lifestyle with parents, 
and signpost to relevant national resources and to rele-
vant local community activities [4].

Trained practitioner-led family-based childhood obe-
sity prevention programmes hold promise [5]. A pro-
gramme called HENRY (Health, Exercise, Nutrition in 
the Really Young) that is reported to be currently com-
missioned by 40 local authorities across the UK [6] and 
delivered by HVs and early years staff has demonstrated 
the potential of targeting parents as agents of change, not 
only to establish healthy weight trajectories in the child 
but also to support positive parenting practices, and to 
influence healthy weight behaviours for the family [7]. 
However, PCPs including HVs do not consistently imple-
ment guideline recommended practices. Studies show 
that many PCPs do not routinely use the BMI chart but 
rely instead on simple visual inspection to assess child’s 
weight status [8, 9], do not routinely discuss and pro-
vide breastfeeding advice during antenatal and postnatal 
visits [10, 11], and less frequently discuss healthy eating 
and physical activity with parents of 0-2 year olds as com-
pared to parents of school aged children [12–14]. PCPs, 
including HVs have described lack of skills and confi-
dence in engaging with parents to discuss weight related 
topics, especially if they lacked relevant training and 
resources, and if parents have excess weight and/or are 
perceived as not motivated [15]. Training which provides 
opportunities for skills development, encourages reflec-
tion on practice, and draws PCPs’ attention to differences 
between current practice and desired standards has the 
potential to improve outcomes for PCPs (professional 
development) [16] and children and families [17].

Interventions designed to change practice behaviours 
and improve the uptake of guidelines are invariably com-
plex as they usually require an integrated set of actions 
and processes to address specific barriers. The Medical 
Research Council (MRC) recommends using best avail-
able evidence and appropriate theory (to understand the 
likely pathway(s) of behaviour change and how change 
is to be achieved) for intervention development [18]. 
The Behaviour Change Wheel (BCW) framework [19], 
developed by synthesis of 19 theoretical frameworks 
of behaviour change, provides a systematic approach to 
incorporate theory into the intervention development 
process and complements the MRC framework for the 
development of complex interventions. At the hub of the 
BCW is the Capability, Opportunity, Motivation-Behav-
iour (COM-B) model, an aggregated theoretical model 
of behaviour which can be used to conduct an analysis 
of the target behaviours. The COM-B postulates that 
the interactions between an individual’s capability (C), 
opportunity (O) and motivation (M) provide explana-
tions about why a behaviour (B) is or is not performed. 
The components of the COM-B model can be further 
elaborated using the Theoretical Domains Framework 
(TDF), an integrated framework comprising 14 psy-
chological domains that are hypothesised to influence 
behaviour [20]. The BCW framework includes nine inter-
vention functions, seven policy categories, and links to 
a taxonomy of 93 behaviour change techniques (BCTs) 
which are suitable for developing intervention options 
and content, following the COM-B behavioural analysis. 
The BCW has been applied across different topics, tar-
get groups and organisational contexts to design complex 
interventions [21–23].

Interventions developed through a collaborative 
approach between researchers and stakeholders are 
regarded as more likely to be feasible to deliver, to max-
imise uptake of the intervention, and to facilitate the pro-
cess of translating research evidence into practice [24]. 
One collaborative approach is co-design where expertise 
and experiences of stakeholders contribute to interven-
tion design. Collaborative approaches between research-
ers and healthcare professionals have been successfully 
demonstrated in the designing of interventions in pri-
mary care [22, 25].

This paper describes the systematic development of 
an intervention in which stakeholder engagement was 
combined with the steps of the BCW framework and an 
evidence-based approach. The aim of this research was to 
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develop an intervention to strengthen HVs’ role in pre-
vention of excess weight gain in 0-2 year olds.

Research setting and participants
The study which formed part of a doctoral research pro-
ject, was suggested and co-funded by Durham County 
Council (DCC) public health department to support pro-
fessional practice development of HVs who deliver the 
HCP 0-5 across areas within County Durham. During 
the time this research was undertaken (2019), the HCP 
0-5 was delivered in the County by the Growing Healthy 
Team, Harrogate, and District NHS Foundation Trust 
(HDFT). County Durham is a large predominantly rural 
area home to around 530,000 people (2019 estimates) in 
Northeast England; children aged 0-4 years constitute 
around 6% of the population [26]. County Durham has 
significant health and social problems related to economic 
deprivation. In 2018/19, the prevalence of excess weight 
in children aged 4-5 year in County Durham (25%) was 
significantly higher than the average for England (23%), 
with significant socioeconomic disparities within different 
areas of the County [27]. Further, the prevalence of sev-
eral modifiable risk factors for childhood obesity is higher 
(or worse) in the County than the national average [28]. 
The County’s Healthy Weight Alliance has identified “best 
start in life” which focuses on the health of 0–2-year-olds 
as one of several work streams for implementation of a 
whole systems approach to obesity prevention [29].

HVs and their supervisors (as the stakeholder group) 
were involved as research participants in this study. 
Five HV teams were identified who worked across dif-
ferent rural and urban areas within County Durham. In 
February 2019, there were a total of 128 HVs (equiva-
lent to 106.6 whole time equivalent staff) in post across 
the County, with the number of HVs per team ranging 
between 21 and 32.

Ethical approval was granted by Health and Care 
Research Wales (19/HRA/0920) in February 2019. HDFT 
which employed the HVs who participated in this study 
granted permission to conduct the study.

Development of the intervention
The intervention development process involved a series 
of steps, as shown in Fig. 1, and was guided by adapting 
the four-stepped approach outlined in the Implementa-
tion Intervention development framework [30]. This 
framework provides a systematic method for developing 
a theory-based intervention to change practice behav-
iours and has been used to guide the development of 
implementation interventions in diverse healthcare 
settings [31–34]. The four steps were: (1) identify and 
define the issue; (2) identify what barriers and facilitators 
need to be addressed; (3) identify intervention strategy, 

intervention components and form of delivery; (4) iden-
tify outcomes and methods for a future feasibility study 
of the intervention. A collaborative approach was used 
to co-design the intervention with HVs as professional 
stakeholders. As illustrated in Fig. 1 above, this collabora-
tive work involved four stages of workshops, to meet the 
objectives of steps 2, 3, and 4 of the intervention develop-
ment process.

Stakeholder engagement process
Prior to seeking approvals for this project, the lead 
researcher (DR) consulted with health visiting service 
managers and all five HV teams and presented an over-
view of the research project, including the anticipated 
role of HVs as end-users of the intervention. Purposive 
sampling of teams with respect to which team partici-
pated in which workshop was used to ensure represent-
ativeness of the views and experiences of the HVs who 
worked in different areas within the county.

Eleven workshops (three in Stage one, two in Stage two, 
three in Stage three, and three in Stage four) were con-
ducted. The workshops lasted between 60 and 75 min-
utes. The decision about the number of workshops 
conducted at each of the four stages was informed by 
the nature of data generated from each workshop. The 
workshops were held at venues across the local author-
ity area where HVs hold routine monthly staff meetings 
and followed on immediately after those meetings. The 
scheduling of dates and time slots for the workshops and 
the choice of workshop location ensured members of all 
the five HV teams had the opportunity to take part in a 
minimum of two workshops. The number of participants 
in each workshop was determined by the size of the HV 
team which took part in that workshop. Table  1 shows 
the participating HV teams and the number of partici-
pants at each workshop.

HVs were engaged in the ‘informed’ mode of co-design 
[35] where in a consultative role, they provided their 
views of the contextual relevance, feasibility, and accept-
ability of the emerging intervention. The workshops were 
conducted between May and October 2019. The overall 
planning, facilitation and evaluation of the workshops 
were informed by values and design principles recom-
mended for stakeholder engagement in research [36]. 
All workshops were facilitated by DR. An experienced 
specialist public health nurse took on the role of the 
co-facilitator. Co-production principles [37] informing 
the workshops included: (1) creation of an environment 
that is safe for everyone to participate, (2) a structured 
approach where participants are actively engaged to con-
tribute, and (3) a process where participants’ opinions 
are heard, evaluated, and acted upon. A pre-designed 
questionnaire (an open question was included to enable 
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HVs to elaborate on their responses) was used to gather 
feedback from workshop participants about their experi-
ences of participation. The planning of workshop-specific 
activities was informed by the objectives of that particu-
lar workshop and consideration of issues such as the time 
and resources available at the venue and expected num-
ber of participants. Table  2 (page 11) presents an over-
view of the stages of the workshops, their aims, activities, 
and related post-workshop activities. Pre-prepared topic 

guides were used to guide the activities that were car-
ried out during each stage of the workshops. Participants 
were provided with activity sheets (instructions) and a 
written summary of the outputs of the previous work-
shops where applicable. Both quantitative (dot voting for 
ranking activities) [38] and qualitative methods (group 
discussions, brain storming, post-it notes exercises) 
[39] were concurrently used to collect information from 
participants.

Fig. 1 An overview of the development of the intervention. Boxes shaded grey represent the four steps of the Implementation Intervention 
framework; boxes shaded pink represent activities undertaken prior to the co-design workshops; boxes shaded blue represent the stages of 
the workshop with HVs; boxes shaded green represent desktop research activities; BCW = Behaviour Change Wheel; BCT = Behaviour change 
technique; COM-B = Capability, Opportunity, Motivation- Behaviour model
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Approach to data analysis
The workshop activities generated diverse types of data. 
These data represented participants’ decisions about con-
textual relevance, priority ranking and rating for acceptabil-
ity/importance of items; ideas about intervention content; 
and preliminary analytical work carried out by participants 
of self-generated data from workshop activities. Data analy-
sis was an iterative and ongoing process. Qualitative data 
were analysed using the Framework Analysis method [40]. 
Descriptive statistics were used to summarise the numeri-
cal data generated from various dot voting activities. Where 
appropriate, the analysis of the quantitative data represent-
ing rating of relevance (or non-relevance) of items, accepta-
bility, and feasibility (in the local context) were triangulated 
with the concepts and themes identified from the analysis 
of the qualitative data, to establish corroboration of the evi-
dence from the two sets of data [41]. The results from the 
analyses were grouped together into “findings” to inform 
the specific stages of development of the intervention.

Because of the iterative nature of this work, the devel-
opment of the intervention is reported step by step, 
including the objectives, methods, and findings relevant 
for that step.

Step 1: identify and define the issue
The work completed in this step laid the groundwork for 
the designing of the intervention.

Identify and specify the behaviours
Method
The behaviours were identified from the HCP 0-5 frame-
work for action [42], guidelines published by UK’s National 
Institute for Health and Care Excellence [43–46] and by 
Public Health England [2, 4]. The behaviours were speci-
fied using the AACTT (Action, Actor, Context, Target, 
Time) framework [47] by asking the questions: what is the 
clinical behaviour (or series of linked behaviours) (Action); 
who performs the behaviour(s) (Actor – this could be an 
individual practitioner or a team); when (Time) and where 
(Context) do they perform the behaviour(s); and with 
whom (or for whom) the behaviour is performed (Target)?

Findings
A number of practice behaviours that are relevant to this 
research were identified. The behaviours that form part of 
a larger behaviour were grouped together into “behaviour 
areas” and specified according to the AACTT framework, 
as shown in Table 3. These behaviours are supported by 
strong evidence, are expected to be performed by the 
HV (or health visiting staff) during their mandated con-
tacts with 0-2 year old children and their parents and are 
potentially modifiable at individual HV-level.

Identify the evidence‑practice gap
Method
We conducted a mixed-methods systematic review 
(SR), the methods and the findings of which have been 
published elsewhere [48]. The review synthesised the 
evidence on gaps in implementation of guideline rec-
ommended practices for prevention of excess weight in 
children aged 0-5 years; and barriers to and facilitators of 
implementation, as perceived by PCPs. The barriers and 
facilitators were categorised into the subcomponents of 
the COM-B model of behaviour.

Findings
Our SR included 50 studies from nine countries [48]. 
Nurses with a specialist public health role (such as UK 
health visitors and their counterparts in other coun-
tries) were identified as the sole participant group in 10 
studies and as one participant group in nine studies that 
used mixed samples. The review found that PCPs incon-
sistently address childhood obesity prevention. Imple-
mentation varied in terms of PCPs’ views about the 
importance of the practice behaviour and their beliefs 
about the time and the skills required in delivering them. 
PCPs identified several barriers which influenced their 
capability, opportunity, and motivation to perform the 
behaviours; these were insufficient knowledge of child-
hood obesity prevention and lack of confidence in their 
communication skills, concerns about risk of harm to 
their relationship with parents, low expectations of 
outcomes of prevention efforts, time constraints, and 

Table 1 Participating health visiting teams and number of participants at the workshops

Stage of the workshops Number of workshops within each stage Participating health visiting teams;
Number (n) of participants (HVs) at each 
workshop (WS)

1 Three WS 1 (team A), n = 18; WS 2 (team B), n = 11;
WS 3 (team C), n = 24

2 Two WS 4 (team D), n = 20; WS 5 (team C), n = 14

3 Three WS 6 (team A), n = 10; WS 7 (team E), n = 6;
WS 8 (team D), n = 10

4 Three WS 9 (team C), n = 20; WS 10 (team E), n = 8;
WS 11 (team B), n = 6
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parental lack of concern/motivation to change. However, 
when PCPs were specifically trained to address child-
hood obesity in their routine practice, they were more 
likely to implement recommended practices. A trusting 
relationship between PCP and the parent was essential 
for PCPs to discuss weight related behaviours; whilst this 
potentially facilitated their practice, the value attached 
to maintaining the relationship acted as a barrier. The 
review also identified innovative communication strat-
egies used by PCPs to overcome barriers, and resource 
and training needs of PCPs. The review findings indi-
cated that embedding early-childhood obesity preven-
tion practices into PCPs’ existing routines will require 
support for the practitioner’s role, such as clear care 
pathways, decision support tools, and access to training 
and referral services.

Step 2. Identify priority barriers and facilitators 
that are relevant in local context
Identify locally relevant barriers and facilitators
Method
Participants of stage one workshops spontaneously men-
tioned factors at the level of the parent/family, HVs, and 
the service provider organisation that they perceived as 
barriers to and facilitators of their practices in the local 

context. Subsequently, participants rated the contextual 
relevance of the barriers and facilitators that were identi-
fied in the recently completed SR.

Findings
The majority of barriers and facilitators spontaneously 
mentioned by participants (summarised in Tables 4 and 5) 
were also identified within the SR. Participants mentioned 
many barriers external to them, more specifically barriers 
at the levels of the parent and service provider. Almost all 
the barriers and facilitators unique to the SR (i.e., not spon-
taneously mentioned by participants) were rated as contex-
tually relevant by the majority of workshop participants. A 
summary of the findings of rating for contextual relevance 
of SR-identified factors is presented in Additional  files  1 
(barriers) and 2 (facilitators).

Priority ranking of the barriers
Method
We selected 20 barriers (and assigned them a unique 
identifying label) (listed in Table 6, below) out of an ini-
tial list of 23 barriers (see Additional file 1). Of these, 16 
barriers were spontaneously mentioned by participants 
and also identified in the SR. The rationale for selecting 
the other 4 barriers is outlined in Table 6.

Table 3 Specification of health visitors’ practice behaviours relevant for this study

Actor Health visitor or HCP 0‑5 staff

Actions Behaviour area: Monitor weight and growth.
Plot and record weight and height/length of the child on appropriate growth percentile charts (frequency as recommended in 
guidelines); interpret and assess risk of excess weight gain; discuss findings with parents

Behaviour area: Assess and communicate risk of excess weight.
Assess parent-level risk factors; assess infant diet and nutrition, feeding practices, physical activity, sedentary behaviours (screen 
time use), and sleep; communicate risk of excess weight gain to parents/carers; assess parents’ readiness and motivation to change

Behaviour area: Health promotion and prevention of excess weight
Provide tailored and practical advice and support; use recommended approaches to reinforce consistent health promoting mes-
sages; guidance and support for behaviour change; provide information about community programs; referrals to other practition-
ers and/or services when indicated by guidance

Context and Time Visits/reviews at home/health centre as specified by service provider organisation; any HV- or parent-initiated contact on topic of 
infant’s weight, diet and feeding practices, sleep, physical activity, and sedentary activity.

Target 0-2 year old children and their parent(s)/carer(s)

Table 4 Barriers spontaneously mentioned by participants

Level of the barrier Description of the barriers

Practitioner Limited knowledge; lack of familiarity with guideline content; disagreement with guideline content; lack of confidence; concern 
about offending parent; harm to relationship with family

Parent (beliefs of HVs) Socioeconomic situation; lack of understanding; lack of motivation and concern; families with complex multiple issues; misper-
ception of healthy child weight; influence of grandparents; parental lifestyle

Organisation Lack of practice tools; time constraints/ competing priorities; lack of united approach to the ‘problem’; lack of role support (train-
ing, resources, funding); regular weight monitoring of 0-2 year olds not a key performance indicator of HV services

Environment Availability of baby foods in UK supermarkets marked as appropriate for 4 month old infants
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Findings
The priority ranking analysis (Additional file 3) revealed that 
the top four priority barriers were at the level of the individ-
ual practitioner: practitioner’s disagreement with guideline/ 
evidence underpinning the guideline(s); lack of knowledge, 

skills, and confidence; uncertainty about identifying infants 
as having excess weight; and lack of familiarity with guide-
line content. All parent-level barriers were rated high for 
importance but low for changeability. The list of the top 10 
priority ranked barriers is presented in Additional file 4.

Table 5 Facilitators spontaneously mentioned by workshop participants

Level of the facilitator Description of the facilitators

Practitioner Awareness of guideline content, awareness of local services, positive relationship with parent/ family

Parent (beliefs of HVs) Receptive and engaged parents

Organisation Collaborative working with different practitioner groups; availability of resources; support from doc-
tors of nurses’ decisions; availability of referral services; adequate staffing (continuity of care)

Table 6 List of the barriers (n = 20) selected for priority ranking

Sixteen barriers mentioned by participants and also identified in the SR

 Level of the barrier Brief description (identifying label)

 Practitioner (PCP) Lack of knowledge, skills, and confidence (P1)

Lack of familiarity with guideline (P2)

Disagreement with guideline/ evidence underpinning the guideline (P3)

 Practitioner-parent interaction Harm to practitioner-parent relationship (P7)

Fear of offending parents (P8)

 Family (assumptions of PCPs) Socioeconomic challenges (F1)

Lack of motivation to change (F2)

Families with multiple complex problems (F3)

Lack of understanding and skills (F5)

Parental excess weight and lifestyle (F6)

Misperception of healthy infant weight gain (F7)

 Organisation Lack of training (O1)

Lack of tools and resources (O2)

Lack of time (O3)

Lack of collaboration between practitioner groups (O4)

Lack of role support from organisation (O5)

Four barriers that were identified in the SR but were not spontaneously mentioned by participants

 Level of the barrier Brief description (identifying label) Rationale for including them for 
ranking

 Practitioner Belief: my advice does little to prevent obesity (P4) Frequently reported as a barrier in 
the SR; 53% of participants rated it 
as locally relevant

Uncertainty about identifying infants as being affected with excess weight (P5) 66% rated it as not locally relevant; 
Included because: (i) frequent find-
ing in the SR; (ii) HVs reported very 
low use of BMI and uncertainty 
about relevance of BMI in 0-2; this 
makes it difficult for HVs to identify 
excess weight gain in infants

Belief: primary prevention is parents’ responsibility (P6) More than half (53%) of partici-
pants rated this barrier as relevant; 
34% rated it as not relevant

 Parent Unhealthy infant/ child feeding practices (F4) Frequently reported as a parent-
level barrier in the SR; 85% of 
participants rated it as relevant
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Step 3. Identify intervention strategy 
and intervention components, and form of delivery
Determine intervention strategy
Method
Participants of stage two workshops generated ideas for 
intervention strategies and actions that could address con-
textually relevant barriers at the level of the HV, parent/ 
family, and the service provider organisation, and create 
facilitators to provide role support for HVs. The findings 
of the stage one and stage two workshops were combined 
to inform the selection of the intervention strategy.

Findings
Participants’ ideas for interventions were categorised into 
workflow-focused and practitioner-focused interven-
tions. Workflow-focused interventions sought to mini-
mise parent- and service provider-related barriers and 
enhance role support for HVs. The practitioner-focused 
interventions sought to minimise barriers and create 
facilitators at individual HV-level (e.g., obesity preven-
tion training). These findings suggested that several inter-
ventions appear to be necessary to address key barriers at 
the level of the individual practitioner, service provider 
organisation, and the parent/family. The findings are in 
accordance with the evidence synthesised from the SR 
[48] which suggested that change at multiple levels is 
required to produce sustainable improvement in PCPs’ 
adherence to guidelines.

To select the most suitable intervention strategy, we 
took into consideration the priorities of DCC which com-
missions the HV-led HCP 0-5 service at the research 
site, and the needs of HVs. The findings from stage one 
workshops revealed several modifiable HV-level bar-
riers; importantly, the top four priority ranked barri-
ers were HV-level barriers. The findings of the SR and 
practitioner-focused interventions identified by stage two 
workshop participants demonstrated the importance for 
obesity prevention training. Improving HVs’ implementa-
tion of guidelines will also require addressing key organ-
isational-level barriers (e.g., change in service provision). 
Policies to support those changes (e.g., new guidelines 
and care pathways) will need to be implemented at the 
national rather than the local level [49]. These findings 
were discussed by members of the research team follow-
ing which it was decided to develop an intervention tar-
geting individual HV-level barriers.

Identify what needs to change
Method
The HV-level barriers, including HVs’ beliefs and 
assumptions about parent-level factors, were mapped 
to the COM-B model components to identify what 

changes in capability, opportunity, and motivation might 
be needed to increase HVs’ uptake of guideline recom-
mended practices.

Findings
The COM-B analysis of the barriers revealed that psycho-
logical capability, motivation (reflective and automatic), 
and opportunity (social and physical) are all potentially 
relevant drivers for HVs to perform the recommended 
practices. This ‘behavioural analysis’ informed what 
needs to happen for the target behaviours to occur and 
what, in terms of capability, motivation and opportunity, 
needs to change, as shown in Table 7.

Identify intervention functions
Method
The guidance from the BCW along with the APEASE 
criteria [19] informed the selection of intervention func-
tions to address the factors identified in the COM-B 
behavioural analysis. Applying the APEASE criteria ena-
bled the selection of context-specific intervention func-
tions based on affordability, practicability, effectiveness/ 
cost-effectiveness, acceptability, side-effects/safety, and 
equity.

Findings
Five intervention functions were assessed as potentially 
capable of addressing the changes required at individual 
HV-level and meet the APEASE criteria. They were Edu-
cation, Training, Persuasion, Modelling and Enablement. 
The APEASE criteria ratings for the different interven-
tion functions are presented in Additional file 5.

Identify intervention components
Method
Informed by the behaviour change technique (BCT) tax-
onomy [50], empirical evidence about effectiveness of 
BCTs, and the literature on hypothesised links between 
BCTs and behavioural determinants [51], an initial list 
of BCTs capable of delivering the chosen intervention 
functions was prepared. The APEASE criteria were then 
used to refine the selection of the BCTs. Next, the BCTs 
were operationalised: i.e., each BCT was translated into 
a feature or application for the purpose of delivering it 
within an intervention. This list of operationalised BCTs 
(intervention components) was used as an input for stage 
three workshops and the first stage four workshop. The 
final selection of BCTs was informed by HVs’ views of the 
importance and acceptability of the proposed interven-
tion components in the local context, and what could be 
practically delivered as a coherent intervention.
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Findings
We identified an initial list of twenty-five BCTs that are 
potentially capable of delivering the five chosen inter-
vention functions. Of these, 18 BCTs were assessed as 
potentially relevant for the intervention. The rationale 
for selecting them is presented in Additional file 6. The 
other seven BCTs were assessed as either not suitable 
in context, or likely to be rejected by HVs. The details 
of this subjective assessment to exclude the seven BCTs 
are provided in Additional file 7.

The majority of participants at all stage three work-
shops rated the proposed 18 BCTs (their operational-
ised versions) as important and acceptable (summary 
of findings presented in Additional file 8a and b) except 
for the BCT ‘Behavioural Practice/Rehearsal’ (BCT 8.1). 
This BCT which was operationalised as “Role Play”, is 
considered as an effective BCT for development of skills 
and enhancing beliefs about capability [51]. However, 
the majority of participants (all stage three workshops 
and the first stage four workshop) rated this BCT low for 

Table 7 Mapping of the HV-level barriers to the domains of Capability, Opportunity, Motivation model of behaviour (COM-B)

Potentially modifiable barriers Relevant COM‑B components What needs to happen at individual HV‑level, for the 
target behaviours to occur

• Lack of knowledge, skills, and confidence
• Lack of familiarity with guidelines/ guideline content

Psychological capability • Understanding of the causes and consequences of rapid 
weight gain during infancy
• Having the knowledge and skills to tailor interventions 
and device strategies when required
• Having the confidence that they can perform the recom-
mended practices even when experiencing parental 
resistance/ lack of interest

• Uncertainty about identifying infants as having excess 
weight
• Belief: Disagreement with guidelines/evidence
• Belief: my advice does little to prevent childhood 
obesity

Reflective motivation • Understanding of the consequences of delay in interven-
tion to prevent rapid infant weight gain
• Having knowledge of the quality and strength of evi-
dence underpinning guideline recommendation
• Believing that HVs’ preventive efforts have the potential 
to produce positive health outcomes for the child and 
family

• Belief: preventing excess weight gain in young children 
is primarily parents’ responsibility
• Belief: parents lack motivation to change
• Belief: Parents lack knowledge and parenting skills
• Parents misperceive heavier infants as healthier
• Belief: Harm to practitioner-parent relationship
• HVs lack time and have many competing priorities to 
manage during their visits
• HVs lack tools and resources

Reflective motivation
Social
Opportunity
Physical opportunity

• Believing that motivating a parent who appears to be not 
concerned is part of their role
• Believing that providing parents with information, 
advice and support can help improve parents’ skills and 
confidence
• Believing that correcting parents’ misperceptions of 
healthy infant weight gain is part of their role
• Have the skills to manage parental resistance (actual or 
perceived) and sensitively engage with parents
• Believing that even if resistance is experienced, discuss-
ing the topic will influence the perception of parents (and 
potentially their practices)
• HVs having the skills and confidence to provide advice in 
a manner that does not threaten their existing relationship 
with the families
• HVs prioritising discussing weight related behaviours 
especially when assessment suggests increased risk of 
rapid infant weight gain
• Having skills and tools (e.g., decision making, guideline 
summaries, prompts) to perform the behaviours quickly 
and efficiently

• Sensitive topic: fear of offending parents/provoking 
negative reactions and emotions from parents

Automatic motivation
Social opportunity

• Adopting the position that development of excess 
weight is a societal and environmental issue, whilst at the 
same time emphasising the importance of implementing 
practices that are known to promote healthy infant weight 
and prevent excessive weight gain
• Feeling the need to change some existing practice 
routines: able to resist the instinct to avoid the topic (not 
wanting to ‘rock the boat’)
• Recognising that it can be difficult for parents to initiate 
the topic because of the social stigma associated with 
obesity
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importance and acceptability. The 17 BCTs selected for 
this intervention target a range of behavioural processes 
that were identified as relevant from the COM-B analysis 
of HV-level factors. The links between the HV-level bar-
riers, relevant COM-B domains and intervention func-
tions, and the BCTs (and their operationalised versions) 
selected for the intervention are summarised in Table 8.

Specify form of delivery of the intervention
Method
The form of delivery (FoD) of an intervention refers to 
the way the components of the Intervention are delivered 
to the recipients of the intervention [53]. The FoD for 
this intervention was informed by HVs’ views, obtained 
from group discussions held at stage three and stage four 
workshops. A plan was developed to “package together” 
the selected BCTs into a cohesive intervention that could 
be practically delivered. The delivery mode of a face-to-
face interactive workshop was selected because inter-
active professional development training is familiar to 
HVs and the evidence from literature [54, 55] suggests 
that training interventions delivered through interactive 
workshops have the potential to change practitioners’ 
behaviours.

Findings
The proposed intervention comprises an incentivised (by 
offering continuing professional development points) 
interactive face-to-face one-day training session for HVs; 
a training pack and resources for HVs (e.g., educational 
materials for HVs and parents, and paper- based practice 
tools for HVs); a handbook for the facilitator, and aware-
ness raising of the intervention (e.g., posters) amongst 
staff. An outline of the form of delivery that could be 
used for the intervention when it is ready for feasibil-
ity testing is suggested, using an adapted version of the 
TIDieR framework (Additional file 9).

A logic model of the intervention [56] was developed 
to graphically represent the BCTs included in the pro-
posed intervention and the different hypothesised pro-
cesses through which they influence behaviour, as shown 
in Fig. 2.

Step 4. Identify outcomes and methods for a future 
feasibility study
Method
The outcome measures and methods for a future feasi-
bility study were determined in advance, informed by 
methodological guidance on feasibility studies [57] and 
HVs’ views of the importance and acceptability of the 
proposed methods in the local context. Four methodo-
logical issues were identified as important areas of focus 
for a feasibility study of the intervention: recruitment 

capability, feasibility of delivery (practicality), interven-
tion fidelity, and acceptability of the intervention. The 
feasibility outcomes related to those four issues and 
methods that can be used to assess those outcomes are 
summarised in Table 9.

Findings
The proposed methods and measures were considered as 
relevant and feasible in the local context by majority of 
stage four workshop participants (Additional file 10).

Evaluation of the workshops
A total of 123 completed responses were collected from 
147 participants who took part in the 11 workshops that 
covered the stages of the designing of the intervention, 
with a response rate of 84%. Participants’ evaluation of 
the workshops indicated that it was possible to meaning-
fully engage with HVs to inform the intervention devel-
opment research. The findings showed that, overall, the 
majority of participants agreed that the information and 
materials presented at the workshops were easy to com-
prehend and the techniques and activities used at the 
workshops facilitated participation and generation of 
ideas. The survey data was supported by numerous posi-
tive observations which suggested that HVs felt that the 
workshop activities enabled open discussions, reflective 
thinking, and idea generation:

“The session was very well planned and identified 
themes well in current practice and strategies for 
future health visiting practice”.

“Well delivered and very friendly…kept audience 
engaged and momentum going for delivery”.

The analysis of open responses indicated that HVs val-
ued the opportunity to take part in the research and that 
participation had motivated them to reflect upon their 
current practices. Recognition of HVs’ professional role 
(and communicating it to them) and their role as collab-
orators in research that is relevant to their practice was 
appreciated.

Discussion
This paper describes the systematic development of a 
training intervention for HVs that is also conceptual-
ised as a behaviour change intervention. The aim of the 
intervention is to change HVs’ skills, confidence, inten-
tion, and eventually their practice behaviours. The pro-
cess described here outlines how the theory-driven and 
evidence-based intervention was developed by involv-
ing HVs throughout and integrating their perspec-
tives and preferences. While guided by the BCW, the 
design process was collaborative and iterative. Not all 
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the steps specified in the BCW framework [19] needed 
to be implemented. For example, describing the prob-
lem of interest and selection of the behaviours of inter-
est for this intervention were pre-specified (selected ‘a 
priori’) by DCC’s public health department. The BCW 
guidance suggests identifying appropriate policy-related 

categories to support the selected intervention functions. 
This research focused on behaviour change at the level of 
the individual, and therefore, changing policy was judged 
as outside the scope of this study. It was assumed that 
this intervention would fit under the category “service 
provision”.

Fig. 2 Logic model of the proposed draft intervention: specifying contents and hypothesised mechanisms of change; BCT labels are from BCT 
taxonomy v1.0

Table 9 Proposed outcomes and methods for a future feasibility study

Area of focus Proposed outcomes and methods of assessment

Recruitment capability • Number of service provider organisations who register an interest to participate
• Number of service provider organisations declining the offer
• Recruitment rate (HVs): number of HVs who were in attendance (expressed as percent of total number of 
HVs who were invited)

Feasibility of delivery (practicality) • Time required (number of weeks) for recruitment procedures to be completed
• Number of intervention sessions required to deliver the intervention to all recruited HVs at the site
• The number of intervention sessions delivered at site with the planned number of HVs (provisionally set as 
12 HVs) per session
• Time required (in hours) for delivery of each session of the intervention

Fidelity of delivery and fidelity of receipt • Video-recording of intervention session and intervention facilitator’s completed checklist
• 1:1 semi-structured interview with recipients (sub-sample)
• 1:1 semi-structured interview with intervention facilitator
• Direct observation by trained researcher and researcher’s notes

Acceptability of the intervention to HVs • Theoretical framework of acceptability questionnaire (7-item, 5 point Likert scale questionnaire) [58]; an 
open question can be included in the questionnaire for recipients to provide comments
• Feedback from recipients (group interview with sub-sample)
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The study provides an example of how BCTs can be 
operationalised and assembled together into a coher-
ent intervention that can be pragmatically delivered. 
The COM-B analysis of the barriers and facilitators to 
the behaviours enabled the identification of key behav-
ioural processes to target with an intervention. The pro-
posed links between the COM-B and the TDF facilitated 
the identification of the specific theoretical domains of 
behaviour that represented the relevant change processes 
for this intervention. Targeting specific change processes 
is recommended, as this may increase the potential for 
effectiveness of the intervention [59]. The systematic 
application of the APEASE criteria to contextualise the 
selection of intervention functions and content (BCTs) 
increases the potential for acceptability and feasibil-
ity of the intervention. However, this process was not 
straightforward. Subjective decisions that were made in 
the application of the APEASE criteria were informed 
by reviewing the health visiting literature and literature 
on development of BCT-based interventions for health 
professionals.

The selection of potentially useful BCTs was informed 
by recent methodological work by which BCTs have been 
mapped to relevant theoretical constructs of behaviour 
[51]. However, selecting the most relevant or useful BCTs 
was challenging. Currently, there is limited understand-
ing of which BCTs or groups of BCTs are likely to be 
most useful to target a particular theoretical determinant 
of behaviour. Also, there is little understanding about 
how different BCTs compare in their effectiveness in 
inducing behaviour change. Another challenge was trans-
lating the BCTs into intervention components. Although 
the BCT taxonomy provides examples of how each BCT 
can be operationalised, there is no consensus or guidance 
in the literature on determining how best to operational-
ise and deliver selected BCTs within an intervention. The 
literature suggests that the approach and methods used 
to operationalise BCTs vary among intervention design-
ers, depending upon the purpose of the intervention and 
the recipient group [30, 60]. In this study, the operation-
alisation of the selected BCTs was informed by the exist-
ing literature on BCT-based training interventions for 
practitioners.

Strengths
A key strength of this study is that it adopted a system-
atic approach, using both evidence and theory, as recom-
mended by the MRC [18]. Another important strength is 
the high level of engagement of HVs (as the target recipi-
ents of the intervention) across all stages of the design-
ing of the intervention. Our objective was to design an 
intervention that is rich in context and localised solu-
tions. We recognise that the findings of this research are 

not necessarily generalisable to other contexts, but they 
can provide some useful insights to other researchers 
about what issues may emerge. The co-design approach 
allowed the integration of evidence synthesised from the 
literature and evidence generated from the participatory 
workshops. The strategy for this intervention was deter-
mined after conducting a thorough assessment of the 
appropriate behaviour processes, understanding what 
it would take to achieve change in those processes, and 
how best to implement the strategy. The input from HVs 
was critical to ensure that the design, content, and for-
mat of the intervention is acceptable and relevant to HVs 
and is grounded in HVs’ real-world practice environment 
(rather than a research environment). This increases the 
chances that the intervention will be feasible and accept-
able to HVs [61].

An important consideration was that the behaviours 
of interest for this intervention are multiple behaviours. 
Accounting for both reflective (cognitive) and automatic 
(impulsivity, habits, emotional processing) motivational 
processes is strongly recommended for designing of 
interventions for healthcare professions that aim at mul-
tiple behaviour change [62]. The inclusion of planning as 
a behaviour change strategy to address the post-inten-
tional cognitive processes - action planning and coping 
planning – has been shown to be effective in adopting 
a new pattern of behaviour and avoiding previous or 
undesirable behaviours [63]. As recommended in the lit-
erature [62], action planning and coping planning were 
operationalised into behaviour change techniques and 
included in this intervention.

Another strength of this research is the use of an estab-
lished behaviour change taxonomy (BCT taxonomy v1) 
[50] to select the active ingredients (the BCTs) of the 
intervention. This ensured that the designing process 
could draw on a readily available comprehensive list of 
theory-based BCTs and, that they were defined in a con-
sistent manner throughout the design process (for exam-
ple, during translating/operationalising the BCTs) and 
for the documentation of the research. Further, the use of 
an internationally supported taxonomy to specify inter-
vention content will facilitate (1) faithful delivery of the 
intervention protocol in practice settings; (2) research 
efforts to evaluate the effectiveness of the intervention; 
and (3) the accurate replication of the process by inter-
ested researchers [64].

Limitations
One criticism that can be levelled at this research is that 
the perspectives of parents of children aged 0-2 years (the 
service-user or “client” group) were not sought, as addi-
tional input, to inform the contents of the intervention. 
Rather, the barriers and facilitators at the parent/family 
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level were inferred from HVs’ narratives. Evidence sug-
gests that childhood obesity prevention efforts can ben-
efit from an understanding of parental views about infant 
weight gain [65], the influence of socioeconomic and cul-
tural factors on parents’ infant/child feeding decisions 
and practices [66], and parents’ preferences about how 
they want practitioners to engage with them for discus-
sions on weight and weight related behaviours [67]. The 
decision to include exploratory work with parents was 
considered but not undertaken after reviewing the scope 
of this PhD research project and resources (in particular, 
time) available. Prior to formal feasibility testing, the cur-
rent version of the intervention will require optimisation 
(refinement). This will involve testing relevant materials 
with HVs (for the materials focused for their use) and 
with parents (for materials to be provided for them), with 
the aim to improve the quality of the materials and to 
ensure that the materials are fully understood by the tar-
get population [68].

Exploratory work with workshop participants identi-
fied contextually relevant determinants of practice and 
related interventions. It is possible that participants may 
not have identified all determinants of practice and may 
have missed determinants that they did not prioritise. 
Further, the data representing HVs’ perspectives may not 
have completely revealed the actual cause of their behav-
iours) but may rather represent attributions HVs made to 
rationalise their behaviours [69].

This research was undertaken in County Durham 
where 98% of the population identify themselves as Brit-
ish White/other White. In addition to the socioeconomic 
environment, cultural and societal factors are important 
influences on parental beliefs about healthy weight and 
infant feeding practices, and their efforts to implement 
practices recommended for healthy child weight [70]. 
The proposed intervention will need to be adjusted to be 
culturally competent, before considering the option of 
adopting the intervention for HVs who work in more eth-
nically diverse regions in England.

Co-production approaches and the BCW framework 
are both resource-intensive methods. Involvement of 
HVs through the different stages of the design process 
had implications on the use of their time. Using a collab-
orative approach also presented uncertainties, particu-
larly when workshop participants’ preferences did not 
align with existing evidence. In the proposed interven-
tion, the BCT ‘behavioural practice/rehearsal’, for which 
there is evidence [71] that it can help with skills devel-
opment and induce positive beliefs about capability, was 
excluded because the workshop data showed that major-
ity of participants rated the BCT (operationalised as 
“Role Play”) low for importance and acceptability. Chal-
lenges of including ‘Role Play’ in skills training have been 

reported by practitioners and educators [72]. Collabo-
rative approaches to intervention development require 
deciding how to manage and prioritise different sources 
of knowledge. However, it is not clear how best to inte-
grate existing evidence from research with stakeholders’ 
views, particularly when these views are not aligned [35].

The decision-making processes throughout the dif-
ferent stages of the intervention development process 
required making subjective judgments and pragmatic 
decisions. It is possible that another researcher would 
have operationalised selected BCTs in a different way. 
The literature on intervention development studies often 
reports using multi-disciplinary consensus meetings and/
or workshops to inform decision making throughout 
the development process [73, 74]. The judgments and 
decisions taken in this PhD researcher-led study were 
iteratively reviewed by the researcher’s supervisors (co-
authors of this paper) who have extensive experience in 
development of complex interventions in healthcare.

Implications for practice and health visiting service 
provider organisation
Firstly, this study emphasises the need for training and 
education for HVs (and other practitioner groups) who 
have a role in prevention of obesity in children. Evidence 
from the HENRY programme has demonstrated the 
importance of training for HVs and early years practi-
tioners to enhance their skills and confidence, and work 
more effectively with parents of pre-school children 
around excess weight and healthy lifestyle [75]. The need 
for development of training for practitioners who have a 
role in prevention of childhood obesity is also recognised 
in policy statements of the government [76] and the 
Institute of Health Visiting [77].

Secondly, this research emphasises the importance of a 
supportive policy and practice environment. In addition 
to training needs, HVs have identified various resource 
needs as important facilitators of practices recommended 
for addressing childhood obesity. The findings from the 
workshops support existing evidence [49, 78] that trans-
lating national guidelines into effective service delivery 
to prevent childhood obesity will require organisational 
support for HVs’ role (such as practice tools and clear 
care pathways) and policies that promote a collaborative 
approach between different practitioner groups, offer 
continuity of care, and address HVs’ case workload size.

Implications for future research
This research has produced the first draft of a new 
intervention. The next stage of this research is to evalu-
ate the acceptability and feasibility of the intervention 
in a feasibility study. Prior to formal feasibility test-
ing, this draft version will require further optimisation 
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(refinement). The optimisation process will require 
working with stakeholders, with the aim to design a 
prototype version that is ready for feasibility testing. A 
feasibility study could offer HVs an opportunity to eval-
uate the content and delivery of the intervention and 
suggest improvements, to better suit their needs and 
preferences.

Conclusions
Prevention of excess weight in children is a challenging 
public health issue. This paper has described a compre-
hensive process of developing a face-to-face interactive 
BCT-based training intervention for HVs to strengthen 
their role in prevention of excess weight gain in 0-2 year 
olds in primary care. The intervention was developed by 
systematic application of theory, collaboration with the 
target recipients of the intervention, and review of the evi-
dence base. Revisions and adaptations and further refine-
ments will likely be required, informed by input from 
relevant stakeholders, including the deliverers of the inter-
vention. Subsequently, the intervention should be tested 
for feasibility and acceptability. The systematic and trans-
parent approach used in the designing of this intervention 
will facilitate a thorough evaluation via a feasibility study.
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