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ABSTRACT
Introduction  Diets high in ultraprocessed food (UPF) are 
associated with poor health outcomes and weight gain. 
Healthcare workers are particularly at risk of consuming 
diets high in UPF due to erratic work patterns, high stress 
and limited access to fresh food at work. Despite this, no 
interventions to date have specifically targeted a reduction 
in UPF intake in healthcare workers.
Methods and analysis  This article describes the 
development and content of a 6-month behavioural 
support intervention targeting a reduction in UPF intake in 
UK healthcare workers. The intervention was offered to all 
participants who took part in the UltraProcessed versus 
minimally processed Diets following UK dietAry guidance 
on healTh outcomEs trial—a two-stage study in which 
Stage 1 was a controlled-feeding crossover randomised 
controlled trial of provided UPF versus minimally 
processed food (MPF) diets (published previously) and was 
completed before the start of Stage 2. Stage 2, reported 
here, aimed to support participants to reduce their UPF 
consumption, increase MPF and increase physical activity 
in real-world settings. The intervention was developed 
using the behaviour change wheel framework, which 
systematically links behavioural diagnoses to intervention 
functions, incorporating the capability, opportunity and 
motivation model for behaviour change. It included tailored 
one-to-one and group support sessions, bespoke digital 
and print resources and a mobile-optimised website. 
The detailed description is intended to support future 
replication and adaptation. The acceptability and feasibility 
of the intervention will be assessed using quantitative and 
qualitative data in a future paper.
Ethics and dissemination  Sheffield Research Ethics 
Committee approved the trial (22/YH/0281). Findings will 
be disseminated through peer-reviewed publications, 
conference presentations and summaries shared with 
participants and stakeholders.
Trial registration number  NCT05627570.

INTRODUCTION
Almost two-thirds of adults in England live 
with overweight or obesity,1 raising the risk 
of life-limiting diseases and an early death.2 
Obesity poses a significant healthcare chal-
lenge, with financial implications estimated at 
£58–63 billion in the UK.3 4 Large numbers of 
UK healthcare workers are living with obesity, 
including 25% of nurses and 24% of those in 
non-health-related hospital roles.5

Changes in the food environment and 
the wide availability of ultraprocessed foods 
(UPFs) have been identified as potential 
contributors to obesity.6 7 UPFs are defined by 
the Nova classification system as food formu-
lations generally comprising five or more 
ingredients, binding molecules, including 
preservatives, flavourings and colourings to 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ A key strength of this behavioural support pro-
gramme is that it was developed in line with 
evidence-based behaviour change techniques and 
intervention functions.

	⇒ A strength of this behavioural support programme is 
the in-depth quantitative data collected at baseline 
and after the intervention to assess self-reported 
beliefs and attitudes across several domains of diet, 
exercise and lifestyle.

	⇒ A limitation of this work is that the study was pow-
ered for the Stage 1 crossover controlled trial, and 
the behavioural support programme was offered to 
all in a pre–post exploratory design; therefore, effi-
cacy cannot be determined.
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the extracts of original foodstuffs.8 Examples include most 
commercial breakfast cereals and breads, convenience 
foods and confectionery.8 The relatively low cost of UPF9 
coupled with widespread availability10 and convenience,11 
among other factors, has contributed to the high levels 
of consumption in the UK, where UPF accounts for an 
estimated 60% of adults’ daily energy intake.12 In 2019, 
a randomised controlled trial (RCT) of ad libitum UPF 
versus minimally processed food (MPF) diets matched for 
presented energy, macronutrients and participant-rated 
pleasantness found people consumed approximately 500 
kcals/day more on the UPF diet than the MPF diet.7 During 
the 2-week UPF diet, participants also gained nearly a kilo-
gram of bodyweight compared with nearly a kilogram 
weight loss on the 2-week MPF diet. A recent crossover 
RCT in fewer participants (n=9) comparing 1-week ad 
libitum UPF and MPF diets matched for presented energy, 
macronutrients and energy density similarly found partic-
ipants consumed 813 kcal/day more on the UPF diet 
than the MPF diet, gaining 1.1 kg more weight.13 Several 
prospective cohort studies have also shown that higher 
consumption of UPF is associated with increased risks 
of overweight and obesity,14 15 cancer,16 cardiometabolic 
disease,17 poorer mental health18 and all-cause mortality.19

With mounting evidence linking high UPF intake to 
poor health outcomes, there is a need for interventions 
to support people in reducing their intake; however, 
until recently, relatively few had been developed. Encour-
agingly, there has been a notable increase in the past 
3–4 years, with research now emerging across diverse 
populations and settings. Recent behavioural interven-
tion trials targeting UPF intake have been conducted in 
Brazil among pregnant women,20 21 adolescents22 23 and 
individuals diagnosed with metabolic syndrome.24 In the 
USA, pilot pre–post studies have targeted adults seeking 
behavioural treatment to improve dietary habits25 and 
food pantry clients (individuals experiencing food insecu-
rity), among whom the intervention aimed to reduce UPF 
availability and consumption.26 All interventions featured 
group or individual sessions with a trained professional, 
with varying additional components, such as motiva-
tional approaches based on the transtheoretical model of 
change,23 24 goal-setting activities23 24 26 and provision of 
print materials.21 26 Some, but not all, reported effective 
reductions in UPF intake.20 22–25

Beyond these trials, evidence from other interventions 
shows that reducing UPF intake can elicit meaningful 
metabolic and dietary improvements, even in the absence 
of weight change. In one study, reported outcomes 
include reductions in visceral fat and increases in lean 
mass percentage, alongside improved glycaemic markers 
and lipid profiles, resulting in pre-diabetes remission in 
half of the participants and metabolic syndrome remis-
sion in 70%.27 Other interventions designed to reduce 
UPF intake have demonstrated improvements in dietary 
quality, such as increases in moderately processed food 
intake and fruit consumption,28 and a rise in fruit and 
vegetable intake among children.29

These studies provide promising evidence that 
behavioural interventions to reduce UPF can be effec-
tive; however, to date, no interventions have been 
conducted in the UK nor have any targeted healthcare 
workers.25 Healthcare workers may be at particular risk 
of having a higher UPF intake due to factors, including 
high availability of unhealthy food in the hospital envi-
ronment, erratic shift work patterns, irregular breaks and 
work-related-stress-induced eating.30 Healthcare workers 
may require tailored support to overcome the multiple 
barriers they face; therefore, well-designed behavioural 
interventions targeting this group are required. Specif-
ically, interventions should be based on evidence-based 
behaviour change models, such as the capability, oppor-
tunity and motivation (COM-B) model.31 The behaviour 
change wheel (BCW) for designing behaviour change 
interventions has the COM-B model at its centre and is 
highlighted and described in the UK National Institute 
for Health and Care Excellence public health guideline 
on behaviour change32 and Public Health England’s 
local33 and national34 government guidance for achieving 
behaviour change.

Investigating the effects of Ultra-Processed versus mini-
mally processed Diets following UK dietAry guidance on 
healTh outcomEs (UPDATE) is a two-stage study on UPF 
consumption among healthcare workers in the UK.35 
Stage 1 was a 2×2 crossover RCT comparing the health 
effects of MPF and UPF diets adhering to UK dietary 
guidelines set out in the Eatwell Guide.36 It included a 
specified washout period between the two diets as a part 
of the crossover design, which was relevant only to Stage 1 
analysis. All participants completed Stage 1, including the 
washout period, before progressing to Stage 2.

Stage 2 of UPDATE was a 6-month behavioural support 
programme to reduce UPF intake and increase physical 
activity and was independent of the Stage 1 crossover 
design. The UPDATE trial protocol paper was published 
previously,35 with a focus on Stage 1 and highlighted 
that we would produce a follow-up describing details of 
the behavioural support intervention development and 
content to facilitate transparency and future replication. 
Lack of transparency in reporting of design and content 
of behaviour change interventions is an issue that has 
been previously documented.37 Here, we describe the 
stages of planning and design of the intervention, as well 
as the intervention content in detail.

Objectives
The overarching aim of Stage 2 of the UPDATE trial was 
to develop a behaviour change intervention to support 
healthcare workers to reduce UPF intake (and increase 
physical activity) and explore the feasibility and accept-
ability of the intervention. The objectives of this article 
are as follows.
1.	 Describe the development and content of the UPDATE 

behavioural support programme.
2.	 Describe the planned exploratory analyses and process 

evaluation.
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METHODS AND ANALYSIS
Sample and setting
Recruitment, inclusion and exclusion criteria are 
described in full in the main trial paper.35 In brief, partic-
ipants were 55 staff (≥18 years old) recruited from one 
hospital trust in Central London, UK, who were living 
with overweight or obesity (BMI≥25 to <40 kg/m2) and 
had habitual UPF intake of ≥50% of total energy intake.

Intervention development
Current and planned UPDATE behavioural support work 
from development to evaluation follows the Medical 
Research Council (MRC) framework for developing 
and evaluating complex interventions.38 The UPDATE 
behavioural support programme was developed using the 
BCW framework for intervention development,31 which 
is designed to support the early stages outlined in the 
MRC framework. Key steps in the BCW guidance include 
using the COM-B1 to (1) understand behaviour and link 
COM-B to the theoretical domains framework (TDF) to 
use behaviour change theory, (2) identify intervention 
options (intervention functions) and (3) identify content 
by selecting behaviour change techniques (BCTs).31 
Content was selected considering affordability, practica-
bility and cost-effectiveness.39

At the time of development, there was no literature on 
UPF reduction in healthcare workers, so to understand 
the behaviour and what needed to change, existing liter-
ature on barriers and facilitators to healthy eating in 
healthcare workers was extensively reviewed, as we hypoth-
esised that influences would be similar. Identified barriers 
included work stress,30 40 abnormal eating patterns due 
to shift work and irregular breaks,30 40–42 limited self-
efficacy,30 40 high availability of unhealthy food and limited 
access to healthy food at work,30 40 including being gifted 
unhealthy food by patients.30 40 41 Facilitators to healthy 
eating included peer support,30 40 self-monitoring30 and 
optimism around achieving goals.30 Barriers and facili-
tators were mapped onto the COM-B and TDF (tables 1 
and 2). We also gathered COM-B and TDF linked barriers 

and facilitators from our participants in an introductory 
one-to-one session (described in more detail in the next 
section) before they began the behavioural intervention.

Barriers and facilitators were linked to intervention 
functions. To form the foundational components of the 
programme, intervention functions were then linked 
to BCTs, which had been identified through further 
literature scoping as consistently being associated with 
successful dietary change. For example, a systematic 
review and meta-analysis of 48 studies indicated that 
goal setting and self-monitoring of behaviour, alongside 
a person-centred interaction, are particularly important 
for successfully promoting and maintaining healthy 
eating behaviour change in adults living with overweight/
obesity.43 A systematic review of 25 studies found instruc-
tions on how to perform the behaviour, behaviour prac-
tice and self-monitoring to be the most promising BCTs 
to achieve weight loss in healthcare staff living with over-
weight and obesity.44 Goal setting, action planning, self-
monitoring, restructuring the environment and problem 
solving emerged as key intervention requirements to 
encourage participants to reduce UPF consumption.45–47 
We also used the theories and techniques tool to help 
guide the selection of BCTs.48

UPDATE behavioural support programme
The resulting programme was multicomponent with 
online (Microsoft Teams; or in-person by participant 
choice) one-to-one behavioural support sessions, bespoke 
print resources, which were given to each participant, 
a website and regular support groups (approximately 
every 6 weeks), delivered over a 6-month period. The key 
content of the behavioural support programme mapped 
to the TDF is presented in table 3.

Individual tailoring of the behavioural support programme
The two-stage design of UPDATE meant that some of 
the baseline data were collected 1–2 weeks before partic-
ipants started the first diet in UPDATE Stage 1.35 During 
the baseline assessments, information was gathered to 

Table 1  Key domains identified as potential barriers to the context of reducing UPF intake in healthcare professionals aligned 
with elements from the COM-B model

COM-B TDF Description

Psychological 
capability

Knowledge Lack of information on what UPFs are and how to recognise them.

Behavioural regulation Lack of strategies to support goal setting/action planning/self-
monitoring in a healthy eating context.

Memory, attention and 
decision processes

The ability to retain information about UPF. Remembering to buy 
ingredients, organisation and ability to plan.

Physical capability Physical skills Lack of cooking proficiency and ability.

Social opportunity Social influence The influence of others on eating habits.

Physical opportunity Environment Lack of opportunity to access MPF easily and high availability of UPF.

Reflective motivation Beliefs about consequences Unfamiliarity with links between UPF and health.

COM-B, capability, opportunity and motivation model for behaviour change; MPF, minimally processed food; TDF, theoretical domains 
framework; UPF, ultraprocessed food.
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facilitate tailoring of the behavioural support programme. 
Sociodemographic data, including occupation and work 
pattern, as well as data on physical and mental health 
were collected as previously described.35

Participants completed a 257-item COM-B question-
naire on diet (n=120 items) and physical activity (n=137 
items) from Willmott et al’s study,49 (with minor adapta-
tion for UK setting) designed to capture rich quantita-
tive data on the aspects of each participant’s attitudes, 
behaviours and beliefs as they relate to diet, appetite, 
healthy eating and physical activity. The full COM-B ques-
tionnaire is provided in online supplemental material 1. 
To provide an illustrative guide of barriers and facilitators 
for the behavioural scientist delivering the sessions, indi-
vidual participants’ COM-B-TDF scores were summarised 
graphically, representing different barriers and facil-
itators, with participants’ responses plotted against a 
possible maximum score for each domain (see figure 1 
for an exemplar). Assessing the COM-B questionnaire 
responses in the context of the participants’ broader 
sociodemographic, occupation and health circumstances 
was important for ensuring that the behavioural scientist 
(CB, EB or GNH) was able to deliver the intervention 
with suitable tailoring for each participant’s needs. For 
example, a participant who works night shifts as a nurse 
may be more likely to score lower on domains relating 
to opportunity than a participant who works from home 
in an administrative role, and therefore may need more 
support around goal setting and action planning.

Participants also completed the 15-item power of food 
scale (PFS)50 and the 21-item control of eating question-
naire (CoEQ).51 The PFS is used to assess the psycho-
logical impact of living in food-abundant environments 
and assesses appetite for palatable foods across three 
proximity domains, these being when such foods are 

(1) available, (2) present and (3) tasted. A five-point 
Likert scale from do not agree at all to strongly agree is used 
to measure responses to items across each domain, for 
example, for food present, “If I see or smell a food I like, 
I get a powerful urge to have some.” A score is generated 
for each domain, and an aggregate score of the mean of 
the three proximity domains is calculated. The CoEQ is 
used to measure the experience of food cravings across 
four subscales (craving control, craving for sweet, craving 
for savoury and positive mood), as well as measuring 
general appetite. Items are measured using a 100-mm 
visual analogue scale. Both the PFS and CoEQ have been 
validated and have Cronbach’s α of 0.81–0.9150 and 0.66–
0.88,51 respectively. The behavioural scientists referred 
to each participant’s responses for these measures when 
considering factors that might influence their ability to 
adhere to dietary advice, which may influence the type 
and content of support delivered in the one-to-one 
behavioural support sessions.

Behavioural scientists also had access to participants’ 
baseline dietary recalls.35 Observing the participants’ 
habitual intake provided insight into their food prefer-
ences, eating patterns and typical food intake before they 
enrolled on the trial.

Overall, these data allowed the behavioural scientists to 
evaluate several aspects of the participants’ knowledge, 
beliefs and actions around healthy eating, diet planning, 
cooking skills, impact of work/home environment on 
choices, self-efficacy, healthy eating goals, affect/emotion 
around eating and motivations to eat. This facilitates 
identification of the combination of capability (partici-
pants’ knowledge and resources and skills in relation to 
healthy eating), opportunity (environmental factors that 
might impede healthy eating, eg, access to healthy food 
at work and social support) and motivation (emotional/

Table 2  Key domains identified as potential facilitators to context of reducing UPF intake in healthcare professionals aligned 
with elements from the COM-B model

COM-B TDF Description

Physical capability Physical skills Skills to prepare meals using minimally processed, 
healthy ingredients.

Psychological 
capability

Knowledge Understanding the impact of UPF, knowledge of the 
importance of making changes, ability to make changes, 
knowledge about cooking and purchasing MPF and 
reducing UPF.

Memory, attention and decision processes Memory, attention and capacity to plan changes.

Social opportunity Social influences Cultural beliefs and social support align with reducing 
UPF.

Physical opportunity Environmental context and resources Access to and finances for MPF.

Reflective motivation Social/professional role and identity Identify with a healthier lifestyle.

Beliefs about consequences Belief that managing dietary behaviours is important.

Automatic motivation Reinforcement Substituting unhealthy eating habits with healthy ones.

Habit (automaticity) Developing strategies that will help establish new habits.

COM-B, capability, opportunity and motivation model for behaviour change; MPF, minimally processed food; TDF, theoretical domains 
framework; UPF, ultraprocessed food.
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Table 3  Key components and BCTs mapped TDF domains covered in the UPDATE behavioural support programme

UPDATE 
intervention 
components* Intervention component

BCTs and taxonomy 
grouping no. TDF

Expertise and 
support

Introductions: introduce self as behavioural scientist 
working with the trial team at UCL

9.1. Credible source Social influences

Inform the participant we will send notes after the call 
because some people find it helpful to have records

6.2. Social comparison Social influences

Introduction to 
booklet and website

Introduce the booklet/website 12.5. Adding object to the 
environment

Environmental context

Assess awareness 
of UPF prior 
to behavioural 
support/education

Ask if participant has heard of UPF; find out how 
confident they are at being able to recognise UPF in 
their food

2.3. Self-monitoring of 
behaviour

Knowledge

UPF scientific 
evidence

Introduce scientific evidence on UPF 5.1. Information about health 
consequences
9.1 Credible source

Knowledge
beliefs about 
consequences

Education on Nova 
classification

Introducing Nova; endorsed by World Cancer 
Research Fund

9.1 Credible source Social influences

What UPFs are 5.1. Information about health 
consequences

Knowledge
belief about 
consequences

How to recognise UPF 4.1. Instruction on how to 
perform the behaviour

Skills

Evidence on associations between UPF and health 5.1. Information about health 
consequences

Knowledge
belief about 
consequences

Checking to see 
if understanding 
and confidence 
have grown 
after education 
components

Reassess how confident the participant is at 
recognising UPF now we have discussed them; 
discuss how they can increase their confidence; 
discuss what they have learnt so far about UPFs and 
their impact

15.1 Verbal persuasion about 
capability
4.4. Behavioural experiments
5.1. Information about health 
consequences

Beliefs about capabilities
Knowledge
beliefs about 
consequences

Feedback on diet 
prior to UPDATE 
participation

Inform the participant how much of their diet is made 
up of UPF; feedback on last 7 days food/beverage 
diary; ask participant where they think the UPF comes 
from in their current diet; identify their current dietary 
approach/pattern, how they shop, cook, etc.

2.2. Feedback on behaviour
1.6. Discrepancy between 
current behaviour and goal
5.1. Information about health 
consequences

Knowledge
beliefs about 
consequences
Skills and social 
influences

Notes and 
reflections

Discuss participant’s drivers/motivations for eating a 
diet high in UPF

2.3. Self-monitoring of 
behaviour
2.2. Feedback on behaviour

Behavioural regulation

Instruction on how 
to reduce UPF

Discuss benefits of reducing the amount of UPF in 
their diet and increasing MPF/unprocessed food; 
introduce ways to avoid UPF; discuss motivation to 
reduce UPF; discuss barriers to reducing UPF and 
brainstorm solutions

5.1. Information about health 
consequences
1.2. Problem solving
9.2. Pros and cons
1.2. Problem solving

Beliefs about 
consequences
Beliefs about capabilities
Intentions: goals
Beliefs about capabilities
Environmental context

Goal setting/action 
planning (behaviour)

Discuss goal(s) defined in terms of the behaviour 
to be achieved; promote goal-setting resource in 
booklet/website; discuss specific plans and introduce 
planning/rate confidence form to help secure goals are 
achieved

1.1. Goal setting (behaviour)
12.5. Adding objects to the 
environment
1.4. Action planning

Goals
Environmental context 
and resources
Behavioural regulation

Goal setting 
(outcome)

Discuss key goals in terms of a positive outcome of 
wanted behaviour

1.3. Goal setting (outcome) Goals

Booklet/website 
resources: recipes, 
snack swaps, 
mapping of local 
area for food outlets

Go through resources, such as recommendations 
for recipes, cooking from scratch and local food 
environment availability.

1.2. Problem solving
4.1. Instructions on how to 
perform the behaviour

Environmental context 
and resources
Knowledge

Continued
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cognitive issues impacting participants’ motivation to eat 
more healthily) factors, which should be targeted to elicit 
the required behaviour change.

Individual behavioural support sessions
One-to-one behavioural support sessions were delivered 
for 6 months by a behavioural scientist (CB, EB and 
GNH). Each participant had all their behavioural support 
sessions delivered by the same behavioural scientist for 
the duration of the 6-month intervention. These sessions 
were delivered via video call or in person at University 
College London (UCL) to accommodate participant 
preference. All sessions were audio recorded using a Dict-
aphone for process evaluation. Initially, 1-hour sessions 
were delivered one time per month. However, early 
participant and behavioural scientist feedback indicated 

challenges with engagement with a 1-month gap between 
sessions, leading to changing the schedule to 30-min 
sessions every 2 weeks. The structure and content of these 
meetings are given in table 4.

For each participant, the discussion during the intro-
ductory meeting, as well as the quantitative data collected 
at baseline described above, informed the subsequent 
meetings and the approach used by the behavioural 
scientists to deliver the behavioural support. Subsequent 
meetings were used to discuss participants’ progress with 
reducing their UPF intake, troubleshoot barriers they may 
be encountering and maintain engagement and motiva-
tion. While this level of tailoring encouraged engagement 
and relevance for participants, the approach is clearly 
resource intensive. In future large-scale delivery, it may 

UPDATE 
intervention 
components* Intervention component

BCTs and taxonomy 
grouping no. TDF

Habits Describe habit formation through repetition of a 
behaviour, for example, looking regularly at goal/action 
planner

8.1. Behavioural practice/
rehearsal
8.3. Habit formation

Skills

Self-monitoring Explain purpose of self-monitoring and introduce 
tracker; ask them if they are self-monitoring/tracking 
activity in subsequent sessions

2.3. Self-monitoring of 
behaviour

Behavioural regulation

Support Promote asking for support from friend/colleague/
family member

3.3. Social support 
(emotional)
3.2. Social support (practical)

Social influences

Checking 
understanding and 
knowledge

Ask participant’s thoughts on the benefits of reducing 
UPF from their diet; check confidence at ability to 
recognise UPF

1.1. Problem solving
8.1. Behavioural practice/
rehearsal

Beliefs about capabilities
Skills

Goal map Has participant designed a goal map? 1.7. Review outcome goal(s) Goals

Assess success to 
date

Ask participant if they have reduced the amount of 
UPF in their diet

1.5. Review behaviour goal(s) Goals

Goal setting/action 
planning

Remind participant of their goals and plans from last 
month; thoughts and feelings about goals set and 
action plan set last month; ask how they are getting on 
with their goals and plans

1.5. Review behaviour goal(s)
1.6. Discrepancy between 
current behaviour and goal

Goals

Habit Ask participant if they are creating habits by looking 
regularly at goal/action plan and tracker

8.1. Behavioural practice/
rehearsal
8.3. Habit formation

Skills

Provide feedback Feedback on goal setting/action planning and activity 
so far; provide encouragement and enthusiasm 
for continued adherence to programme; monitor 
and provide informative or evaluative feedback on 
performance of the behaviour, for example, reduced 
number of UPF convenience foods, cooked more from 
scratch

2.2. Feedback on behaviour
2.7. Feedback on outcome of 
behaviour

Knowledge

Set new goal/action 
plan if relevant

Ask participant if they want to change their goals 
and plans for next month; analyse or prompt 
the participant to analyse factors influencing the 
behaviours and generate strategies that include 
overcoming the barriers and/or increasing facilitators

1.5. Review behaviour goal(s)
2.2. Problem solving

Goals
Beliefs about capabilities

*In addition to UPF-related content, information and guidance around PA—including health benefits and instructions for increasing PA—
were also provided as a part of the behavioural support.
BCT, behaviour change technique; PA, physical activity; TDF, theoretical domain framework; UCL, University College London; UPDATE, 
Ultra-Processed versus minimally processed Diets following UK dietAry guidance on healTh outcomEs; UPF, ultraprocessed food.

Table 3  Continued
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be possible to automate certain aspects, such as COM-B 
scoring. Furthermore, artificial inteligence-driven tools 
could be used to generate tailored feedback and suggest 
personalised strategies for participants.

Print materials
In the period between completing the Stage 1 RCT and 
starting the Stage 2 behavioural intervention, participants 
received two booklets, which were developed to aid inter-
vention delivery. The Stage 2 behavioural support booklet 
(online supplemental material 3) is an educational 
resource. It contains accessible information on what UPFs 
are, how to identify UPF, the evidence surrounding UPF 
and its associations with health, as well as general dietary 
advice, including the UK Government’s Eatwell Guide.36 
The behavioural scientist guides participants through 
the booklet in the ‘Month 1’ individual support call, 
explaining the content at an appropriate level. During 
the third month of the Stage 2 behavioural support 
intervention, the behavioural scientist guides the partic-
ipant through the booklet’s content on physical activity 
and exercise. The booklet also introduces the evidence 
around goal setting and action planning for achieving 
behaviour change with some examples.

The tracking booklet (online supplemental material 2) 
was designed to facilitate goal setting and habit tracking, 
which were identified as key BCTs for achieving weight 
loss in the literature scoping stage.43 44 The booklet 

prompts participants to set monthly goals, record their 
reasons for choosing them and outline when and how 
they plan to achieve them. There are pages for the partic-
ipants to track their progress on achieving their goals 
each week, reflecting on barriers to achieving their goals 
and considering whether they are ready to add a new goal 
for the following month. Participants were encouraged to 
engage with the tracking booklet during their one-to-one 
behavioural support calls.

Website
A mobile-optimised website was also created for partic-
ipants to use (URL: findmempf.com; screenshots are 
provided in online supplemental material 4). The key 
features of the website include a recipe bank, informa-
tion on UPF and how to identify it and the UK govern-
ment Eatwell Guide. The website also features a food 
mapper, showing a range of food outlets (including chain 
eateries and supermarkets) within a 500-m radius of the 
main hospital site. These outlets were linked to a ‘Find 
Foods’ page with a directory of non-UPF products and 
menu items participants could refer to when considering 
replacements for UPF items in their diet. For example, a 
participant seeking a non-UPF bread could visit the Find 
Foods page, select ‘Bread’, and be taken to a landing 
page with hyperlinked lists of non-UPF breads available at 
major UK supermarkets. A participant could also select, 
for example, ‘Breakfast’, and be taken to a landing page 

Figure 1  Exemplar graphical representation of a participant’s scores across various barriers and facilitators to reducing their 
UPF intake according to their responses to a capability, opportunity and motivation questionnaire. Responses are plotted 
against a possible maximum score for each domain. UPF, ultraprocessed food.
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with hyperlinked lists of non-UPF breakfast menu items at 
chain food outlets around the hospital site.

Product ingredient lists were assessed by GNH to ensure 
that they did not meet the Nova criteria for UPF and were 
reviewed regularly, including discussion with a specialist 
dietitian (ACB). The Find Foods page is also linked to a 
food map of the area around the central London hospital 
site, so the participants could identify local food outlets 
and the non-UPF items available there, including some 
chain restaurants and cafes.

In response to requests from participants, a 2-week 
low-UPF meal plan was developed and was uploaded to 
the website. Other resources featured on the website 
were a directory of podcast episodes, documentaries 
and videos on UPF, which had been deemed appro-
priate by the research team, the Portable Document 
Format (PDF) files of both booklets and information 
from the eating disorder charity, Beat. The website was 
continuously developed in response to participants’ 
feedback.

Table 4  Structure and content of one-to-one behavioural support intervention sessions

Month Content

Introduction
Occurs shortly 
after participant 
finishes RCT diet 
2 (Stage 1)

	► Introduction to the support programme
	► Understanding motivations to take part in the trial
	► Discuss experience of trial diets (Stage 1)
	► Explore participant’s eating habits prior to the trial
	► Brief discussion about UPF and MPF
	► Goals and perceived barriers to achieving them
	► Introduction to food/mood diary in the tracking booklet (online supplemental material 2)

Month 1
1 week after 
introduction 
meeting

	► Review food/mood diary
	► Examine eating habits, emotions and behaviours associated with eating
	► In-depth exploration of UPF and trial objectives using the behavioural support booklet (online 
supplemental material 3)

	► Introduction to UPDATE intervention resources
	► Quiz to test participant’s understanding of UPF
	► Discussion of government dietary guidelines
	► Ask participant to discuss their own UPF consumption habits
	► Ask participant how they feel about reducing UPF
	► Discuss barriers to and concerns about reducing UPF and increasing MPF
	► Set goals and action plan for participant to achieve their goals
	► Discuss self-monitoring in tracking booklet

Month 2 	► Catch up and review previous month’s goals
	► Feedback on involvement in programme so far
	► Feedback on goals and action plan
	► Troubleshoot issues and barriers
	► Encourage participant to do a goal outcome map
	► If relevant, set new goals and relevant action plan
	► Reiterate importance of self-monitoring; introduce idea of habit formation

Month 3 	► Catch up and review previous month’s goals
	► Feedback on goals and action plan
	► Troubleshoot issues and barriers
	► If relevant, set new goals and relevant action plans
	► Reiterate the importance of self-monitoring and habit formation
	► In-depth exploration of PA
	► Examine current PA levels, habits, barriers and concerns to doing more
	► Encourage participants to set PA goals and action plans

Months 4–6 	► Review previous month
	► How are they feeling now a few months have passed
	► Compare dietary habits/PA behaviour now to pretrial
	► Discuss progress to date
	► Troubleshoot barriers/resistance/problems
	► Make new goals and determine action plan for going forward
	► Support programme feedback
	► Plans going forward

MPF, minimally processed food; PA, physical activity; RCT, randomised controlled trial; UPDATE, Ultra-Processed versus minimally processed 
Diets following UK dietAry guidance on healTh outcomEs; UPF, ultraprocessed food.
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Online group support sessions
Participants had the option to join an online peer discus-
sion group hosted on a closed online meeting group 
moderated by a member of the behavioural support team. 
The purpose of this group was to enhance engagement 
over the 6-month intervention and to provide a forum for 
troubleshooting, ‘ask the expert’ sessions and peer and 
research team support.

The optional peer support group was introduced to 
participants during their first one-to-one support session. 
If participants expressed interest in joining, they were 
asked for verbal confirmation that they understood that 
if they joined the group, others on the trial (some of 
whom may be their colleagues) would know that they 
were taking part. For members of the peer support group, 
group sessions were held approximately every 6 weeks. 
All current and past participants were invited to attend. 
Group sessions consisted of a brief presentation by an 
expert in a relevant field, followed by a question-and-
answer session and group discussion. The list of topics for 
these sessions is provided in table 5.

Moderated group chat
Participants also had the opportunity to join an optional 
closed discussion group hosted on a mobile messaging 
application (WhatsApp) moderated by a member of 
the behavioural support team using a designated UCL 
telephone number. The purpose of this group was to 
enhance engagement over the 6-month intervention and 
provide a forum for sharing hints, tips and encourage-
ment, provide an opportunity for troubleshooting issues 
and a place for discussion (eg, about the science of UPF), 
as well as provide peer and research team support. As with 
the online meeting support group, this group was intro-
duced to participants during their first one-to-one support 
session. If participants expressed interest in joining, they 
were asked for verbal confirmation that they understood 
that if they joined the group, others on the trial (some 
of whom may be their colleagues) would know they were 
taking part and that their mobile phone numbers would 
be visible.

Exit interview
At the end of the behavioural support programme, 
whether they completed the programme or not, all 
participants were invited to take part in a qualitative exit 
interview.

EXPLORATORY EVALUATION: PLANNED ANALYSES
Stage 1 of UPDATE was a fully powered crossover trial, 
the full results of which have been published,35 whereas 
Stage 2—the behavioural support programme—was 
offered to all participants who took part in Stage 1 with 
the aim of gathering data on feasibility, uptake, reten-
tion and acceptability in order to further develop the 
intervention. Stage 2 was not designed to be statisti-
cally powered to detect change, and the nature of the 

two-stage design means that any comparisons between 
measures taken after Stage 2 to baseline must be consid-
ered as exploratory.

All participants embarked on Stage 2 after completing 
Stage 1, so it is feasible that experiences from the earlier 
phase might have influenced this later component. 
However, the potential carryover effect is not a concern 
for the planned exploratory evaluation of Stage 2, which 
will focus on feasibility and acceptability. Future pilot 
RCT testing will recruit participants who have not taken 
part in Stage 1 to provide a clearer assessment of inter-
vention efficacy. Main analyses will be descriptive statistics 
on the proposed feasibility and acceptability outcomes 
described below.

Interest in the behavioural support programme will 
be assessed directly from a question in the exit inter-
view: ‘were you interested in the behavioural support 
programme when you signed up or just the (Stage 1) 
diets?’ Uptake to Stage 2 will be assessed as the percentage 
of participants who agreed to start the behavioural 
support programme after completing Stage 1 of the trial. 
The feasibility of administering the intervention will be 
assessed as the percentage of participants who receive 
the key behavioural support content, which is delivered 
in the Month 1, one-to-one behavioural support sessions. 
Retention will be assessed as the percentage of partici-
pants who were still engaged with the behavioural support 
programme at 6 months.

The acceptability of the intervention will be assessed 
through several indicators. First, overall acceptability 
or usefulness of all aspects of the behavioural support 
programme, addressed during the exit interviews, will 
be assessed. Participants’ responses on the acceptability 
or usefulness of the individual aspects of the interven-
tion (eg, booklets, one-to-one sessions and website) 
will also be assessed. Additionally, the percentage of 
one-to-one behavioural support sessions a partici-
pant was offered that they attended will be calculated. 
The percentage of participants who withdraw entirely 
from the behavioural support programme will also be 
reported.

Intervention delivery fidelity will be assessed via the 
application of BCT checklists to the transcribed interven-
tion sessions. The scoring checklists for the one-to-one 
sessions are adapted from the BCTs outlined in table 3, 
and further detail on the scoring system, adapted from 
Cross et al’s study,52 is available in online supplemental 
material 5. Mean/median (SD/IQR) scores for the 
delivery of BCTs in each TDF domain will be presented.

As a part of the exploratory analyses, baseline and 
follow-up COM-B questionnaire scores in each compo-
nent of the TDF will be compared using descriptives and 
appropriate simple comparison statistics (paired sample 
t-test or Wilcoxon test). Comparisons of clinical outcomes 
will also be conducted, including changes in bodyweight 
and body composition. Details on the collection of all 
clinical outcomes are available in the RCT protocol.35
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Table 5  Topics of group sessions

Title Session content

Practical skills to 
deal with emotional 
eating

	► Meet the team and other participants
	► Portion control
	► Urge surfing
	► Managing holidays, parties and Christmas
	► Dealing with internal and external triggers
	► Changing thoughts, feelings and behaviours
	► Self-efficacy
	► Stimulus control

Understanding 
emotional eating

	► Detailed information on emotional eating, including its origins, mechanisms and overall impact
	► Insights into the consequences associated with emotional eating
	► Practical advice on how to tackle emotional eating episodes

Understanding 
habits

	► What is a habit?
	► Why do habits matter?
	► How do we form habits?
	► How habits can assist us in tackling emotional eating episodes
	► Making and breaking habits—how to form good ones and how to disrupt bad ones
	► Preparing your environment to form habits
	► Planning and tracking

Emotional eating—in 
more depth

	► What is emotional eating?
	► Why do people emotionally overeat?
	► How might we change emotional eating?
	► ACT and CBT for emotional eating
	► What works?
	► What can we improve?

UPF, calories and 
sustained weight 
loss

	► The science of calories and benefits of reducing UPF
	► Achieving calorie deficit
	► The difficulty in maintaining weight loss—physiological and emotional responses to weight reduction
	► Behaviour associated with long-term success that is, self-monitoring, increased physical activity, reduced 
calorie intake and consistency

	► Non-weight benefits of reducing UPF

UPF, MPF, 
processed food and 
food addiction

	► The science of UPF and why we care
	► Food addiction—the evidence
	► Weight gain and weight loss
	► Policies and ‘big food’
	► What the future holds for food

ACT for managing 
unwanted eating 
behaviours

	► Understanding ACT: the science of acceptance and commitment therapy
	► Emotional regulation: why it matters
	► Mindfulness in eating: noticing urges without reacting
	► Values-based eating: choosing food in line with long-term goals

Learnings from 
the trial; two trial 
participants discuss 
their experiences

	► Switching between UPF and MPF diets
	► Cravings and withdrawal experiences
	► Challenges of eating out and social situations
	► Insights from the behavioural support programme
	► Long-term changes and takeaways from the trial

Navigating UPF at 
Christmas

	► Strategies for navigating food-oriented celebrations
	► Portion control
	► Urge surfing
	► Dealing with internal and external triggers
	► ACT components; health values for Christmas
	► Behaviour associated with long-term success, that is, self-monitoring, increased physical activity, reduced 
calorie intake and consistency

Revisiting the 
science of habits

	► What is a habit?
	► Why do habits matter?
	► How do we form habits?
	► How habits can assist us in tackling emotional eating episodes
	► Making and breaking habits—how to form good ones and how to disrupt bad ones
	► Preparing your environment to form habits
	► Planning and tracking

ACT, acceptance and commitment therapy; CBT, cognitive behavioural therapy; MPF, minimally processed food; UPF, ultraprocessed 
food.
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ETHICS AND DISSEMINATION
Ethical approval
The study is approved by The Yorkshire and The 
Humber—Sheffield Research Ethics Committee, who 
approved the trial on 22 December 2022 (22/YH/0281). 
The study was prospectively registered on ​Clinical-
Trials.​gov (NCT05627570). The behavioural support 
programme is ongoing and is being conducted in compli-
ance with the principles of the Declaration of Helsinki 
1996 and the principles of the International Council 
for Harmonisation Good Clinical Practice. Any amend-
ments will be recorded in academic publications and will 
be submitted for approval to the Sponsor and Research 
Ethics Committee prior to implementation. Sponsor 
contact: (University College London Hospital/UCL) 
Joint Research Office (​uclh.​randd@​nhs.​net).

The following amendments have been made to the 
published study protocol.35

1.	 The initial protocol stated that the one-to-one be-
havioural support sessions would be delivered via tele-
phone or video call35; however, on 27 July 2023, this 
was amended to allow sessions to be delivered via video 
call or in-person at UCL to accommodate participant 
preference.

2.	 The study protocol was amended on 27 July 2023 
to add an online peer discussion group hosted on a 
closed online meeting group moderated by a member 
of the behavioural support team.

3.	 On 11 March 2024, an additional amendment was 
made to the published protocol to add an optional 
closed discussion group moderated by a member of 
the behavioural support team hosted on a mobile mes-
saging application (WhatsApp).

Dissemination
Results will be disseminated through peer-reviewed 
academic journals and will be presented at national and 
international conferences.

Author affiliations
1Behavioural Science and Health, UCL, London, UK
2Centre for Obesity Research, Division of Medicine, UCL, London, UK
3Biomedical Research Centre, UCLH, London, UK
4Bariatric Centre for Weight Management and Metabolic Surgery, University College 
London Hospitals NHS Foundation Trust, London, UK
5Service of Endocrinology and Diabetology, Department of Medicine, Geneva 
University Hospitals, Geneva, Switzerland
6Division of Infection, University College London, London, UK
7Neuroinflammation, Queen Square Multiple Sclerosis Centre, UCL Institute of 
Neurology, London, UK
8Department of Brain and Behavioural Sciences, University of Pavia, Pavia, Italy
9Digital Neuroscience Center, IRCCS Mondino, Pavia, Italy

Acknowledgements  The authors would like to thank: UPDATE participants and 
collaborators, Eli Blair for helping with the intervention delivery, Duncan Fisher 
for designing the UPDATE website, those who gave up their time to present at the 
group support sessions, individuals from the patient and public involvement focus 
group and the teams at Intake24 (https://intake24.co.uk/) and REDCap (https://
www.project-redcap.org/).

Contributors  Funding: RB, SD, ACB, CAGW-K, AF, JM and CVT. Conceptualisation: 
RB, SD, ACB, CAGW-K, AF, JM, CVT and FCJ. Intervention development: CB, 

GNH, RC, SD, ACB and AF. Drafting of manuscript: GNH and CB. Critical review of 
manuscript: AF, RC, SD, RB, ACB and FCJ. All authors approved the final version of 
the manuscript. Guarantor: AF is the guarantor and accepts full responsibility for the 
work, had access to the data and controlled the decision to publish.

Funding  This work was supported by National Institute for Health and Care 
Research University College London Hospitals Biomedical Research Centre (NIHR 
BRC; BRC530a) and Rosetrees Trust grant PGL22/100041. The NIHR BRC did not 
influence the results or outcomes of this study despite author affiliations with the 
funder.

Competing interests  SD receives royalties from Amazon for a self-published 
book that mentions UPF, payments from Red Pen Reviews as a contributor and 
consultancy work for Consensus and Androlabs. RB from May 2023 is an employee 
and shareholder of Eli Lilly and Company. ACB declares researcher-led grants from 
the National Institute for Health Research, Rosetrees Trust, MRC, INNOVATE UK, 
British Dietetic Association, British Association of Parenteral and Enteral Nutrition, 
BBRSC, the Office of Health Improvement and Disparities and Novo Nordisk. ACB 
reports honouraria from Novo Nordisk, Lilly, Office of Health Improvement and 
Disparity, Johnson and Johnson and Obesity UK outside the submitted work and is 
on the Medical Advisory Board and shareholder of Reset Health Clinics Ltd. CAGW-K 
is a shareholder in Queen Square Analytics. JM reports institutional funding from 
Novo Nordisk, Rhythm Pharmaceuticals and Innovate UK outside the submitted 
work. CVT receives royalties for a book on UPF and has been paid for other 
broadcasting on this subject (podcast and BBC documentaries). CB, GNH, RC, FCJ 
and AF report no conflicts of interest.

Patient and public involvement  Patients and/or the public were involved in the 
design, or conduct, or reporting, or dissemination plans of this research. Refer to 
the Methods section for further details.

Patient consent for publication  Not applicable.

Provenance and peer review  Not commissioned; externally peer reviewed.

Supplemental material  This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer-reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access  This is an open access article distributed in accordance with the 
Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits 
others to copy, redistribute, remix, transform and build upon this work for any 
purpose, provided the original work is properly cited, a link to the licence is given, 
and indication of whether changes were made. See: https://creativecommons.org/​
licenses/by/4.0/.

ORCID iDs
Gabriella Niamh Heuchan https://orcid.org/0009-0009-1883-9684
Samuel Dicken https://orcid.org/0000-0001-5663-1715
Adrian Carl Brown https://orcid.org/0000-0003-1818-6192
Friedrich C Jassil https://orcid.org/0000-0002-9721-7665

REFERENCES
	 1	 Stiebahl S. Obesity statistics. 2025. Available: https://​

researchbriefings.files.parliament.uk/documents/SN03336/SN03336.​
pdf

	 2	 Di Angelantonio E, Bhupathiraju S, et al, Global BMI Mortality 
Collaboration. Body-mass index and all-cause mortality: individual-
participant-data meta-analysis of 239 prospective studies in four 
continents. Lancet 2016;388:776–86. 

	 3	 Griffith R. The Costs of Obesity, 2023. Available: https://ifs.org.uk/​
sites/default/files/2023-07/The-costs-of-obesity-final-IFS-report.pdf 
[Accessed 30 Dec 2024].

	 4	 Bradshaw A, Dace H. Unhealthy numbers: the rising cost of obesity 
in the UK. 2023. Available: https://institute.global/insights/public-​
services/unhealthy-numbers-the-rising-cost-of-obesity-in-the-uk 
[Accessed 20 May 2025].

	 5	 Kyle RG, Wills J, Mahoney C, et al. Obesity prevalence among 
healthcare professionals in England: a cross-sectional study using 
the Health Survey for England. BMJ Open 2017;7:e018498. 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

at U
C

L
 L

ib
rary S

ervices
 

o
n

 O
cto

b
er 30, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
29 O

cto
b

er 2025. 
10.1136/b

m
jo

p
en

-2025-107435 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

https://intake24.co.uk/
https://www.project-redcap.org/
https://www.project-redcap.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0009-0009-1883-9684
https://orcid.org/0000-0001-5663-1715
https://orcid.org/0000-0003-1818-6192
https://orcid.org/0000-0002-9721-7665
https://researchbriefings.files.parliament.uk/documents/SN03336/SN03336.pdf
https://researchbriefings.files.parliament.uk/documents/SN03336/SN03336.pdf
https://researchbriefings.files.parliament.uk/documents/SN03336/SN03336.pdf
http://dx.doi.org/10.1016/S0140-6736(16)30175-1
https://ifs.org.uk/sites/default/files/2023-07/The-costs-of-obesity-final-IFS-report.pdf
https://ifs.org.uk/sites/default/files/2023-07/The-costs-of-obesity-final-IFS-report.pdf
https://institute.global/insights/public-services/unhealthy-numbers-the-rising-cost-of-obesity-in-the-uk
https://institute.global/insights/public-services/unhealthy-numbers-the-rising-cost-of-obesity-in-the-uk
http://dx.doi.org/10.1136/bmjopen-2017-018498
http://bmjopen.bmj.com/


12 Heuchan GN, et al. BMJ Open 2025;15:e107435. doi:10.1136/bmjopen-2025-107435

Open access�

	 6	 Popkin BM, Ng SW. The nutrition transition to a stage of high obesity 
and noncommunicable disease prevalence dominated by ultra-
processed foods is not inevitable. Obes Rev 2022;23:e13366. 

	 7	 Hall KD, Ayuketah A, Brychta R, et al. Ultra-Processed Diets 
Cause Excess Calorie Intake and Weight Gain: An Inpatient 
Randomized Controlled Trial of Ad Libitum Food Intake. Cell Metab 
2019;30:67–77. 

	 8	 Monteiro CA, Cannon G, Levy RB, et al. Ultra-processed foods: 
what they are and how to identify them. Public Health Nutr 
2019;22:936–41. 

	 9	 Gupta S, Hawk T, Aggarwal A, et al. Characterizing Ultra-Processed 
Foods by Energy Density, Nutrient Density, and Cost. Front Nutr 
2019;6:70. 

	10	 Ravandi B, Ispirova G, Sebek M, et al. Prevalence of processed 
foods in major US grocery stores. Nat Food 2025;6:296–308. 

	11	 Rodríguez-Barniol M, Pujol-Busquets G, Bach-Faig A. Screen Time 
Use and Ultra-Processed Food Consumption in Adolescents: A 
Focus Group Qualitative Study. J Acad Nutr Diet 2024;124:1336–46. 

	12	 Colombet Z, Schwaller E, Head A, et al. OP12 Social inequalities 
in ultra-processed food intakes in the united kingdom: a time trend 
analysis (2008–2018). J Epidemiol Community Health 2022;76:A6–7. 

	13	 Hamano S, Sawada M, Aihara M, et al. Ultra-processed foods cause 
weight gain and increased energy intake associated with reduced 
chewing frequency: A randomized, open-label, crossover study. 
Diabetes Obes Metab 2024;26:5431–43. 

	14	 Moradi S, Entezari MH, Mohammadi H, et al. Ultra-processed food 
consumption and adult obesity risk: a systematic review and dose-
response meta-analysis. Crit Rev Food Sci Nutr 2023;63:249–60. 

	15	 Askari M, Heshmati J, Shahinfar H, et al. Ultra-processed food 
and the risk of overweight and obesity: a systematic review 
and meta-analysis of observational studies. Int J Obes (Lond) 
2020;44:2080–91. 

	16	 Isaksen IM, Dankel SN. Ultra-processed food consumption and 
cancer risk: A systematic review and meta-analysis. Clin Nutr 
2023;42:919–28. 

	17	 Juul F, Deierlein AL, Vaidean G, et al. Ultra-processed Foods and 
Cardiometabolic Health Outcomes: from Evidence to Practice. Curr 
Atheroscler Rep 2022;24:849–60. 

	18	 Lane MM, Gamage E, Travica N, et al. Ultra-Processed Food 
Consumption and Mental Health: A Systematic Review and Meta-
Analysis of Observational Studies. Nutrients 2022;14:2568. 

	19	 Dicken SJ, Batterham RL. The Role of Diet Quality in Mediating the 
Association between Ultra-Processed Food Intake, Obesity and 
Health-Related Outcomes: A Review of Prospective Cohort Studies. 
Nutrients 2021;14:23. 

	20	 Gomes C de B, Malta MB, Louzada ML da C, et al. Ultra-processed 
Food Consumption by Pregnant Women: The Effect of an 
Educational Intervention with Health Professionals. Matern Child 
Health J 2019;23:692–703. 

	21	 Sartorelli DS, Crivellenti LC, Baroni NF, et al. Effectiveness of a 
minimally processed food-based nutritional counselling intervention 
on weight gain in overweight pregnant women: a randomized 
controlled trial. Eur J Nutr 2023;62:443–54. 

	22	 Poll FA, Miraglia F, D’avila HF, et al. Impact of intervention on 
nutritional status, consumption of processed foods, and quality of life 
of adolescents with excess weight. J Pediatr (Rio J) 2020;96:621–9. 

	23	 Walker MS, Andrade C, Schossler T, et al. Interdisciplinary 
intervention reduces consumption of ultra-processed foods in 
overweight or obese adolescents. Saúde e Pesquisa 2022;15:e9700. 

	24	 Walker MS, Tarasiuk FS, Gustavo AS, et al. Lifestyle improvement 
reduces the consumption of ultra-processed foods in adults with 
metabolic syndrome. Nutr Metab Cardiovasc Dis 2022;32:1990–7. 

	25	 Hagerman CJ, Hong AE, Jennings E, et al. A Pilot Study of a Novel 
Dietary Intervention Targeting Ultra-Processed Food Intake. Obes Sci 
Pract 2024;10:e70029. 

	26	 Byker Shanks C, Vanderwood K, Grocke M, et al. The UnProcessed 
Pantry Project (UP3): A Community-Based Intervention Aimed to 
Reduce Ultra-Processed Food Intake Among Food Pantry Clients. 
Fam Community Health 2022;45:23–33. 

	27	 Chen X, Zhang Z, Yang H, et al. Consumption of ultra-processed 
foods and health outcomes: a systematic review of epidemiological 
studies. Nutr J 2020;19:86. 

	28	 Lima BB, Lopes ACS, Menezes-Júnior LAA de, et al. Effectiveness 
of the promoting adequate and healthy eating (PAAS) program in 
primary care: community randomized controlled trial. J Public Health 
(Berl) 2025;33:1683–93. 

	29	 Vázquez-Paz AM, Michel-Nava RM, Delgado-Pérez EE, et al. 
Parents’ mHealth App for Promoting Healthy Eating Behaviors in 

Children: Feasibility, Acceptability, and Pilot Study. J Med Syst 
2022;46:70. 

	30	 Power BT, Kiezebrink K, Allan JL, et al. Understanding perceived 
determinants of nurses’ eating and physical activity behaviour: a 
theory-informed qualitative interview study. BMC Obes 2017;4:18. 

	31	 Michie S, van Stralen MM, West R. The behaviour change wheel: 
A new method for characterising and designing behaviour change 
interventions. Implementation Sci 2011;6:42. 

	32	 NICE. Behaviour change: individual approaches. 2014. Available: 
https://www.nice.org.uk/guidance/ph49 [Accessed 09 Apr 2025].

	33	 West R, Michie S, Atkins L, et al. Achieving behaviour change: a 
guide for local government and partners. 2019. Available: https://
www.gov.uk/government/publications/behaviour-change-guide-for-​
local-government-and-partners [Accessed 09 Apr 2025].

	34	 West R, Michie S, Chadwick P, et al. Achieving behaviour change: 
a guide for national government. 2020. Available: https://www.gov.​
uk/government/publications/behaviour-change-guide-for-local-​
government-and-partners [Accessed 09 Apr 2025].

	35	 Dicken S, Makaronidis J, van Tulleken C, et al. UPDATE trial: 
investigating the effects of ultra-processed versus minimally 
processed diets following UK dietary guidance on health 
outcomes: a protocol for an 8-week community-based cross-over 
randomised controlled trial in people with overweight or obesity, 
followed by a 6-month behavioural intervention. BMJ Open 
2024;14:e079027. 

	36	 The Eatwell guide (UK Government). 2024. 
	37	 Michie S, Abraham C. Advancing the science of behaviour change: a 

plea for scientific reporting. Addiction 2008;103:1409–10. 
	38	 Skivington K, Matthews L, Simpson SA, et al. A new framework for 

developing and evaluating complex interventions: update of Medical 
Research Council guidance. BMJ 2021;374:n2061n2061. 

	39	 Michie S, Atkins L, West R. The behaviour change wheel: a guide to 
designing interventions. Silverback, 2014.

	40	 Nicholls R, Perry L, Duffield C, et al. Barriers and facilitators to 
healthy eating for nurses in the workplace: an integrative review.  
J Adv Nurs 2017;73:1051–65. 

	41	 Cheong ZY, Lopez V, Tam WSW. Barriers to healthy eating among 
nurses working in hospitals: A meta-synthesis. J Adv Nurs 
2022;78:314–31. 

	42	 Wong H, Wong MCS, Wong SYS, et al. The association between shift 
duty and abnormal eating behavior among nurses working in a major 
hospital: a cross-sectional study. Int J Nurs Stud 2010;47:1021–7. 

	43	 Samdal GB, Eide GE, Barth T, et al. Effective behaviour change 
techniques for physical activity and healthy eating in overweight and 
obese adults; systematic review and meta-regression analyses. Int J 
Behav Nutr Phys Act 2017;14:42. 

	44	 Morrow A, Walker K, Calder-MacPhee N, et al. The active ingredients 
of physical activity and / or dietary workplace-based interventions 
to achieve weight loss in overweight and obese healthcare staff: a 
systematic review. J Behav Med 2022;45:331–49. 

	45	 Cradock KA, ÓLaighin G, Finucane FM, et al. Behaviour change 
techniques targeting both diet and physical activity in type 2 
diabetes: A systematic review and meta-analysis. Int J Behav Nutr 
Phys Act 2017;14:18. 

	46	 Michie S, Abraham C, Whittington C, et al. Effective techniques in 
healthy eating and physical activity interventions: a meta-regression. 
Health Psychol 2009;28:690–701. 

	47	 French DP, Olander EK, Chisholm A, et al. Which behaviour change 
techniques are most effective at increasing older adults’ self-efficacy 
and physical activity behaviour? A systematic review. Ann Behav 
Med 2014;48:225–34. 

	48	 Human Behaviour Change Project. Theory & techniques tool. 
Available: https://theoryandtechniquetool.humanbehaviourchange.​
org/ [Accessed 04 Apr 2025].

	49	 Willmott TJ, Pang B, Rundle-Thiele S. Capability, opportunity, and 
motivation: an across contexts empirical examination of the COM-B 
model. BMC Public Health 2021;21:1014. 

	50	 Lowe MR, Butryn ML, Didie ER, et al. The Power of Food Scale. A 
new measure of the psychological influence of the food environment. 
Appetite 2009;53:114–8. 

	51	 Dalton M, Finlayson G, Hill A, et al. Preliminary validation and 
principal components analysis of the Control of Eating Questionnaire 
(CoEQ) for the experience of food craving. Eur J Clin Nutr 
2015;69:1313–7. 

	52	 Cross R, Greaves CJ, Withall J, et al. Delivery fidelity of the REACT 
(REtirement in ACTion) physical activity and behaviour maintenance 
intervention for community dwelling older people with mobility 
limitations. BMC Public Health 2022;22:1112. 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

at U
C

L
 L

ib
rary S

ervices
 

o
n

 O
cto

b
er 30, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
29 O

cto
b

er 2025. 
10.1136/b

m
jo

p
en

-2025-107435 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

http://dx.doi.org/10.1111/obr.13366
http://dx.doi.org/10.1016/j.cmet.2019.05.008
http://dx.doi.org/10.1017/S1368980018003762
http://dx.doi.org/10.3389/fnut.2019.00070
http://dx.doi.org/10.1038/s43016-024-01095-7
http://dx.doi.org/10.1016/j.jand.2024.04.015
http://dx.doi.org/10.1136/jech-2022-SSMabstracts.12
http://dx.doi.org/10.1111/dom.15922
http://dx.doi.org/10.1080/10408398.2021.1946005
http://dx.doi.org/10.1038/s41366-020-00650-z
http://dx.doi.org/10.1016/j.clnu.2023.03.018
http://dx.doi.org/10.1007/s11883-022-01061-3
http://dx.doi.org/10.1007/s11883-022-01061-3
http://dx.doi.org/10.3390/nu14132568
http://dx.doi.org/10.3390/nu14010023
http://dx.doi.org/10.1007/s10995-018-2690-z
http://dx.doi.org/10.1007/s10995-018-2690-z
http://dx.doi.org/10.1007/s00394-022-02995-9
http://dx.doi.org/10.1016/j.jped.2019.05.007
http://dx.doi.org/10.17765/2176-9206.2022v15n1.e9700
http://dx.doi.org/10.1016/j.numecd.2022.04.016
http://dx.doi.org/10.1002/osp4.70029
http://dx.doi.org/10.1002/osp4.70029
http://dx.doi.org/10.1097/FCH.0000000000000310
http://dx.doi.org/10.1186/s12937-020-00604-1
http://dx.doi.org/10.1007/s10389-023-02131-9
http://dx.doi.org/10.1007/s10389-023-02131-9
http://dx.doi.org/10.1007/s10916-022-01860-w
http://dx.doi.org/10.1186/s40608-017-0154-4
http://dx.doi.org/10.1186/1748-5908-6-42
https://www.nice.org.uk/guidance/ph49
https://www.gov.uk/government/publications/behaviour-change-guide-for-local-government-and-partners
https://www.gov.uk/government/publications/behaviour-change-guide-for-local-government-and-partners
https://www.gov.uk/government/publications/behaviour-change-guide-for-local-government-and-partners
https://www.gov.uk/government/publications/behaviour-change-guide-for-local-government-and-partners
https://www.gov.uk/government/publications/behaviour-change-guide-for-local-government-and-partners
https://www.gov.uk/government/publications/behaviour-change-guide-for-local-government-and-partners
http://dx.doi.org/10.1136/bmjopen-2023-079027
http://dx.doi.org/10.1111/j.1360-0443.2008.02291.x
http://dx.doi.org/10.1136/bmj.n2061
http://dx.doi.org/10.1111/jan.13185
http://dx.doi.org/10.1111/jan.13185
http://dx.doi.org/10.1111/jan.14999
http://dx.doi.org/10.1016/j.ijnurstu.2010.01.001
http://dx.doi.org/10.1186/s12966-017-0494-y
http://dx.doi.org/10.1186/s12966-017-0494-y
http://dx.doi.org/10.1007/s10865-021-00279-x
http://dx.doi.org/10.1186/s12966-016-0436-0
http://dx.doi.org/10.1186/s12966-016-0436-0
http://dx.doi.org/10.1037/a0016136
http://dx.doi.org/10.1007/s12160-014-9593-z
http://dx.doi.org/10.1007/s12160-014-9593-z
https://theoryandtechniquetool.humanbehaviourchange.org/
https://theoryandtechniquetool.humanbehaviourchange.org/
http://dx.doi.org/10.1186/s12889-021-11019-w
http://dx.doi.org/10.1016/j.appet.2009.05.016
http://dx.doi.org/10.1038/ejcn.2015.57
http://dx.doi.org/10.1186/s12889-022-13496-z
http://bmjopen.bmj.com/

	Development, content and planned evaluation of a behavioural support intervention to reduce ultraprocessed food intake and increase physical activity in UK healthcare workers: UPDATE trial stage 2 study protocol
	Abstract
	Introduction﻿﻿
	Objectives

	Methods and analysis
	Sample and setting
	Intervention development
	UPDATE behavioural support programme
	Individual tailoring of the behavioural support programme
	Individual behavioural support sessions
	Print materials
	Website
	Online group support sessions
	Moderated group chat
	Exit interview

	Exploratory evaluation: planned analyses
	Ethics and dissemination
	Ethical approval
	Dissemination

	References


