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Background: Achalasia is a rare motility disorder affecting the oesophagus, 
leading to difficulties with eating and drinking. Participants in previous studies 
reported that they needed more social, clinical and behavioural support in the 
long-term management of achalasia. This study, therefore aimed to 1) identify 
the most challenging eating behaviour for people living with achalasia and 2) 
co-design a behaviour change intervention to help address the challenges they 
experience.

Methods: This study used a qualitative approach involving online focus groups. 
The COM-B model was the theoretical framework, with behaviour change 
techniques (BCTs) as the active ingredients that target a mixture of capability, 
opportunity and/or motivation. Three focus groups were undertaken to obtain 
a range of input from different people living with achalasia. Participants in this 
study identified the target behaviour, prioritised the different BCTs which most 
resonated with them to design an intervention and decided on the mode of 
delivery. The research team analysed the techniques that helped participants 
with their eating behaviour using the COM-B model as a framework to create 
the intervention.

Results: The 24 participants in this study identified “eating in a social setting” as 
the target behaviour for the intervention. A workbook that can be personalised 
by the individual was the most suitable intervention. The workbook structure 
aligns with the constructs of the COM-B model. It includes reflection, activities 
and goal-setting sections based on what was indicated to be  useful for the 
majority of the participants. Key techniques to overcome the challenges with 
eating in a social setting included social support, regulation to reduce negative 
emotions, goals and planning.

Conclusion: Using a focus group approach with the COM-B model as the 
theoretical framework, the participants in this study developed an intervention 
to support people living with achalasia. In order to achieve long-term behaviour 
change, engagement with a personalised workbook could facilitate eating in 
a social setting. Future work will need to pilot the workbook to ensure it can 
support people to improve their quality of life and complement the ongoing 
care they receive from health services.
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Background

Achalasia is a rare motility disorder affecting the oesophagus. This 
condition can start at any time of life but is more common in middle-
aged or older adults (1). It is equally prevalent in males and females, 
with an overall incidence of 1.63 cases per 100,000 people (2, 3). The 
underlying causes of achalasia are unknown (1). Characteristic features 
of the condition include a non-relaxing sphincter, weak or absent 
oesophageal peristalsis and simultaneous or poorly coordinated 
contraction, leading to an outflow obstruction at the level of the lower 
oesophageal sphincter (LOS) (1). The presence of these features leads to 
difficulty in swallowing liquids and solid food, and a variety of other 
associated symptoms such as painful spasms, regurgitation, heartburn 
and choking (1). Despite it being a disabling condition, about 20–50% 
of cases are initially misdiagnosed, with patients given an alternative 
diagnosis such as gastro-oesophageal reflux disease (GORD) or hiatus 
hernia (4). Treatment for achalasia is often delayed due to a lack of 
diagnosis, and even the most effective treatments are unlikely to 
be curative (2). Therefore, in a large proportion of patients, the initial 
treatment is either delayed or inappropriate and ineffective (5). 
Moreover, as the cause of achalasia is unknown, treatment has focused 
on alleviating the symptoms and their consequences. There are different 
treatment options available for achalasia, including medication (i.e., 
muscle relaxants), Botox injections, pneumatic dilatation (PD), surgical 
interventions, such as laparoscopic Heller myotomy (LHM) and peroral 
endoscopic myotomy (POEM), and non-medical interventions, such as 
behavioural changes. As treatment options do not provide a definitive 
cure, it is, therefore, critical that people with achalasia learn to self-
manage their symptoms (to some degree).

There are several behaviours that can trigger symptoms in 
achalasia. Eating behaviours were one of the main problems that were 
reported by participants in a previous study (6). In this study, people 
living with achalasia were interviewed to explore their experiences and 
management of the condition. Different eating behaviours, such as the 
type of food, time of the meals and unhealthy eating, such as grazing, 
were identified as behaviours that exacerbate their symptoms in the 
ongoing management of achalasia (6). This highlights that people 
living with this chronic condition need to make daily decisions about 
their illnesses. This ownership of managing a chronic condition 
introduces a new paradigm which involves collaborative care and self-
management education. This approach supports people to have the 
best possible quality of life with their chronic condition by adopting a 
new paradigm of care. Self-management education teaches problem-
solving skills. Self-efficacy, which is a central concept in self-
management, gives the patient the confidence to carry out the 
necessary behaviours in order to reach the desired goal (7). According 
to the study carried out by Michie et al. (8), behaviour changes are 
facilitated by the 93 active ingredients of the behaviour change 
technique taxonomy. These techniques include goal setting and 
provision of instructions (9). The behaviour change wheel (BCW) is a 
framework that promotes a systematic method of intervention 

development (9). At the core of the BCW framework is a theoretical 
model called the COM-B model. Based on the COM-B model of 
behaviour by Michie et al. (9), individuals should have the physical 
and psychological capability, opportunity and motivation in order to 
perform a behaviour.

The current study utilised the COM-B model and Theoretical 
Domains Framework (TDF) to systematically develop the intervention 
and embrace a participatory co-design approach, involving individuals 
who are experts due to their firsthand experience with the condition. 
The aim of the study was to co-design a behaviour change intervention 
tailored to address the specific challenges experienced by people living 
with achalasia.

Methods

Design

This study involved a co-design approach to design an intervention 
with and for people living with achalasia. This approach is beneficial 
in order to get first-hand information from people living with the 
condition and use their experiences to develop an intervention. It also 
allows people involved in the co-design process to reflect on their 
experiences of a particular subject and work together to identify 
improvement priorities, implementing changes, and then jointly 
reflecting on their achievements (10). A favourable ethical opinion 
was granted through the University of Reading School of Chemistry, 
Food and Pharmacy Research Ethics Committee (SREC 40/2020).

Procedure

The study design for this research was focus groups. A focus group 
is ideal when discussing a topic with a selected group of people, as it 
helps to obtain several perspectives about the same topic. 
Homogeneous groups provide a relatively safe place for participants 
to share their experiences and, in the case of medical education 
research, mitigate the power imbalance between researcher and 
researched by utilising the naturally existent peer group (11). This 
design allows the researcher to explore the degree of consensus on a 
given topic and gather a larger amount of information in a shorter 
period of time (12).

The focus groups were conducted online using Microsoft Teams, 
which is a videoconferencing platform. The aim of the first focus group 
was to discuss eating behaviours that related to achalasia, identify the 
target behaviour for the intervention and discuss techniques to change 
that specific eating behaviour. Participants in the first focus group were 
presented with a list of behaviours [identified from previous research 
(6)] and were asked to identify the most challenging one. The eating 
behaviours included the time of the meals, types of food, food 
avoidance, grazing, binge-eating, eating when stressed and eating in 
private and/or public. The second focus group aimed to co-design an 
intervention targeting the identified eating behaviour using the 
COM-B model as the theoretical framework. The third focus group 
verified the co-designed intervention and determined the best delivery 
method for that intervention. The research materials, such as a 
presentation for each session, were prepared by the research team 
before each focus group. The TDF was used to create a topic guide with 

Abbreviations: LOS, Lower Oesophageal Sphincter; GORD, Gastro-Oesophageal 

Reflux Disease; BCW, Behaviour Change Wheel; COM-B model, Capability 

Opportunity Motivation - Behaviour model; TDF, Theoretical Domains Framework; 

BCT, Behaviour Change Techniques; UK, United Kingdom; GDM, Gestational 

Diabetes Mellitus.
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prompt questions. The TDF mapped onto the overarching COM-B 
paradigm, which provided structure to the focus groups. Figure  1 
shows the link between BCT, TDF and the COM-B. The presentation 
included a background of the targeted behaviour and each element of 
the COM-B model with examples in order to help participants to 
discuss the prioritised eating behaviour, which was the aim of the study. 
The presentation was used as a topic guide to facilitate discussions in 
the focus group. Participants were asked to discuss the techniques 
presented to them within each component of the model and discuss 
what might work best for them in order to change the targeted eating 
behaviour. Participants in the final session confirmed the researchers’ 
interpretations from the other two sessions and decided on the delivery 
method of the co-designed intervention. After the focus groups, details 
of the co-designed intervention and its delivery method were discussed 
within the research team. The information provided in the focus 
groups was categorised into different elements of the COM-B model 
and refined within the research team.

Recruitment

A sample of 24 people living with achalasia took part in this study. 
The sample size was based on focus groups typically involving 4 to 8 
participants in each session (this study involved 3 focus groups) (13). 
Moreover, previous qualitative research in similar contexts suggested 
that a sample size of approximately 24 participants would likely 
be sufficient to reach data saturation, where no new themes or insights 
were provided by additional participants (14).

The researcher emailed the recruitment materials, which included 
an information sheet and consent form, to the administrator of the 
support group. The Achalasia Support Group is affiliated with 
Achalasia Action, which is an independent charity supporting people 
living with achalasia in the United  Kingdom (UK) (15). The 

administrator distributed the study materials to potential participants 
using the support group mailing list. This is a national group, with 
over 400 members, based in London and run by members of the 
public living with achalasia. People usually find and join this group 
through searching on the Internet and word of mouth. Convenience 
sampling was the strategy used to recruit participants based on their 
willingness and availability to take part. All members of Achalasia 
Action were sent the recruitment materials and participants were 
asked to contact the researcher (MK) if they were interested in taking 
part in a focus group. They were then asked to complete an online 
consent form followed by completing an online demographic 
questionnaire asking their gender, age, living status (living alone or 
co-habiting) and the type of medical interventions they had previously 
received for achalasia. Once the desired sample size was achieved, 
recruitment to the study stopped. The inclusion criteria for this study 
were as follows: anyone living in the UK, aged 18 years or over, with a 
confirmed diagnosis of achalasia, who consented to participate, was 
able to join one of the online sessions and spoke and understood 
English. Participants were only allowed to join one focus group, and 
they were signed up to their preferred time slot using a Doodle poll, 
which is a web-based scheduling tool.

Data collection

This study involved three in-depth, semi-structured focus groups. 
Participants in the current study were allocated to one of the three 
focus groups based on their availability. Focus groups were held over 
4 months, with the first two being 2 weeks apart from November 2020 
and the last one held in February 2021. We aimed for a maximum of 
eight participants in each focus group. The aim of the study, the 
structure of the focus groups and the topics of discussion were stated 
at the beginning of each online session. The ground rules were 

FIGURE 1

Link between BCTs, TDF, and COM-B model.
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explicitly stated and included confidentiality, raising concerns during 
sessions and the option to withdraw from participation. The online 
focus groups lasted around 2 h and were recorded for accuracy check 
purposes. Two female researchers facilitated each session. Session 1 
was run by two pharmacist researchers, and a pharmacist and a health 
psychologist ran the following 2 sessions.

Focus group 1

Participants in the first focus group were presented with a list of 
eating behaviours derived from previous research exploring people’s 
experiences living with achalasia (6). Participants were asked to 
prioritise those eating behaviours from the most to least challenging. 
After reaching a consensus in the first focus group, participants started 
discussing their ideas and opinions about the techniques that could 
facilitate a change in behaviour.

Focus group 2

In the second focus group, participants were asked to discuss and 
co-design an intervention using the COM-B model. Those BCTs, 
which were shown to be effective in other behavioural change studies 
(16), were presented to the participants. Participants were asked to 
discuss and comment on the techniques and share their experiences 
in order to tackle the challenges with the chosen target behaviour; this 
included eating in a new environment or eating with different people. 
The researchers provided examples and prompts, such as making a 
food diary or educating friends and family, to participants and asked 
them to discuss other similar techniques that can help them change 
their eating behaviour. Participants were asked to add more examples 
of techniques that map onto each element of the COM-B Model.

Focus group 3

In the final focus group, participants were presented with the 
findings from the previous focus group sessions. They were asked to 
confirm whether the proposed techniques would be suitable for them 
as well. They were also asked to discuss the delivery method of the 
co-designed intervention, i.e., an online platform or printed materials 
such as an evolving workbook that can be  personalised based on 
individual’s needs.

Two researchers were present at each focus group to ensure all the 
points that were raised were documented. At the end of each focus 
group, the researchers recapped discussion points and ensured 
everyone agreed with the accuracy of the summary of information 
from what was shared in the online session. The sessions were 
recorded and used for accuracy check purposes only. Participants’ 
discussions in the online focus groups were structured using the 
COM-B model as the theoretical framework and formed the basis of 
the developed intervention.

Data analysis

The collected data were discussed within the research team after 
each online focus group. This included discussing and refining the 

main points discussed in the focus groups using the COM-B model. 
The refined data, such as the suggested techniques, were used as 
discussion points for the next focus group and helped the researcher 
to prepare the presentation for the next focus group. A presentation 
was prepared before each online focus group based on the information 
provided in the previous online session. The techniques discussed in 
each session were categorised according to the COM-B model 
components The suggested techniques, such as ways to manage 
expectations (feedback and monitoring) or getting support from a 
buddy (Social support), were in line with the elements of the COM-B 
model. Quotes were taken from the recordings to highlight the 
techniques discussed within each element of the COM-B model. 
Through this analysis, the techniques were finalised and validated by 
the participants in the final session, where participants were asked to 
confirm whether the techniques would work for them to change the 
target eating behaviour. Consensus was confirmed when all 
participants in the final session agreed on the components and 
co-designed intervention from the previous focus groups and no more 
new ideas were discussed.

Results

The results are organised according to the constructs of the 
COM-B model, which include Capability, Opportunity and 
Motivation, which are necessary conditions for the desired behaviour 
change. Participants provided rich insights into living with achalasia 
for each element of the COM-B model. They identified the target 
behaviour, which was eating in a social setting, then discussed 
strategies that were implemented to facilitate behaviour change. 
Participants in this study agreed that the co-designed intervention to 
help them change the target eating behaviour would be an evolving 
workbook that can be tailored and personalised based on the needs of 
each individual living with achalasia.

Sample

This study included 24 participants living with achalasia. The age 
range of participants who completed the questionnaire was from 29 
to 77 years (mean 53). All participants reported trying to change 
their eating behaviour in the past. Five participants reported 
managing their symptoms with no medical interventions. Fifteen 
participants had one medical procedure (HM n = 10; PD n = 3; Botox 
n = 2) and four participants underwent multiple medical treatments 
(HM and PD n = 2; HM and PD n = 1; HM and POEM n = 1; PD and 
Botox n = 1). All participants reported having symptoms of achalasia 
even after medical treatment. Eight participants attended the first 
focus group, eight in the second focus group and eight in the last 
focus group. Table  1 shows the demographic details of 
the participants.

Behaviour

The target behaviour for this study was “eating in a social setting” 
which was prioritised and chosen by participants amongst a list of 
behaviours identified from previous research (6). Eating in a social 
setting was identified as the most challenging eating behaviour as it 
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impacted participants’ quality of life the most. Table 2 outlines a list of 
techniques reported by participants that can be performed to change 
the target behaviour.

Capability

Capability can be described as the individual’s psychological and 
physical capacity to engage in the activity (17). Both physical and 
psychological capability can be improved through interventions. It is 
crucial to understand why and how to make the change along with 
having the capacity and skills to sustain it. Participants were presented 
with a few of the techniques within the capability element and were 
asked to discuss potential activities that could be incorporated in the 
intervention. The two techniques that were presented to the 
participants were feedback and monitoring; and shaping knowledge 
as these were the techniques shown to be effective in other studies for 
changing behaviours (17). When participants were presented with the 
capability component, they discussed how physical and mental ability 
to change eating behaviour in public is important. This includes the 
need for knowledge, such as familiarising themselves with the menu 
and the stamina to tolerate the new environment to perform a 
behaviour change. The quotes below demonstrate examples of the 

behaviour change techniques discussed by participants in the 
focus groups.

Feedback and monitoring
The following quote provides insight into how to perform and 

gain feedback on the target behaviour:

“My view on this is before you go to a restaurant, to be in a mindset, 
because you want to enjoy your meal, you do not want to be anxious; 
you have to live with your condition. So, I  feel that you have to 
compose yourself, meditate, breathe deeply, possibly have a little bit 
to eat beforehand so that you are not incredibly hungry, so you do 
not go to the restaurant with low sugar levels, being anxious, being 
worried because you  are there to enjoy your company.” (focus 
group 2)

Shaping knowledge
A participant mentioned how looking at the menu prior to eating 

out can give them the knowledge of what they can eat when they are 
in an unfamiliar social setting.

“I have to admit my first thing when I look at a menu and as others 
have said as well, I will if it’s online beforehand I will always do that 
as well and I tend to go through menus not with what I would like 
to eat, but I look at all the sort of options and think well, cannot 
have that! Cannot have that! Cannot have that! and then I’ll look 
and think oh, out of the three things out of 20, which one could 
I possibly have?” (focus group 2)

Opportunity

Opportunity can be described as all the factors that lie outside the 
individual that make the behaviour possible (17). These are factors in 
the environment that encourage or discourage achieving behaviour 
change. The two techniques that were presented to the participants in 
this study were antecedents and regulation as they were shown to 
be effective in other research (18). These include restructuring the 
physical/social environment (antecedents) and reducing negative 
emotions (regulation). Participants discussed finding ways to 

TABLE 1 Participant demographics.

Participant demographics All participants (n =  24)

Gender Male n = 3 (12.5%)

Female n = 21 (87.5)

Age (years) Median (SD) 52 (14.19)

Range 29–77

Ethnicity White n = 23 (96%)

Asian n = 1 (4%)

Living status Living alone n = 4 (16%)

Co-habiting n = 20 (84%)

Employment status Full-time n = 8(33%)

Part-time n = 7 (29%)

Retired n = 8 (33%)

Not working n = 1 (4%)

Attempted to change eating behaviours in 

the past

n = 24 (100%)

TABLE 2 Intervention type based on different components of the COM-B model.

COM-B 
components

Techniques suggested by participants (Intervention function: behaviour change technique (BCT): 
example)

Physical capability Training: exposure: building the stamina to tolerate new environments

Psychological capability Education: instruction on how to perform a behaviour: increasing knowledge about the menu or the restaurant before eating in an unfamiliar 

setting

Physical opportunity Enablement: reduce negative emotions: Trying to reduce negative emotions when eating in an unfamiliar setting through stress management 

skills

Social opportunity Modeling: practical social support: using techniques used by other people to increase confidence when eating in an unfamiliar setting

Reflective motivation Incentivisation: self-reward: set a reward after enjoying and embracing eating in an unfamiliar setting

Automatic motivation Persuasion: instruction on how to perform a behaviour: speaking to others living with achalasia to induce positive feeling about eating in an 

unfamiliar setting
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overcome barriers such as reducing stress or changing the 
environment and creating a more suitable space to perform the 
desired behaviour.

Restructuring the physical/social environment
One participant mentioned how restructuring the environment 

would put her mind at ease and she could go back to her eating after 
calming herself down.

“Now I  abandoned the meal completely. If I’m feeling hot and 
flustered, I’ll go and sit in a cool place, sometimes I have to take up 
the meal with me, if that’s not going to work, the meals put aside, 
I sit down, collect my thoughts, and perhaps an hour later I’ll have 
my meal.” (focus group 3)

Reducing negative emotions
A participant mentioned how negative emotions such as stress 

could cause problems while eating out.

“I’m just thinking, one thing when we were talking about negative 
emotions, never eat when you are really stressed, or if you have had 
a major disagreement with someone, it will bounce back on you, 
literally. You’ve got to wait to calm down. Deep breathing, fresh air, 
cool, literally cool myself physically, to calm down before I  eat.” 
(focus group 3)

Motivation

Motivation is described as “all the brain processes that energise 
and direct behaviour,” not just goals and conscious decision-making 
(16). The techniques within the motivation element include; goals and 
planning, and social support. These were the techniques that were 
presented to the participants in this study as they were shown to 
be  effective in other research (16). The reflective and automatic 
motivation were discussed by the participants. Developing a plan to 
promote the desired behaviour and social support were key points that 
were discussed in the focus groups.

Goals and planning
One participant mentioned how having a plan will help her eating 

in a social setting.

“I just always have a plan of action when I get to the restaurant, and 
I always talk to the staff there about what the food actually is, I’ll 
make sure that it might say something on the menu and then I find 
well, after seeing someone else with it, I think that’s very dry, and it 
does not seem to be any sort of gravy. So, I mention all these sorts of 
things, like vegetables can be whole, but they gotta be mashable that 
that sort of texture and need a sauce of some sort. I just talk to them 
and that’s that seems to help.” (focus group 1)

Social support
A participant described how an online support group has been 

helpful since she got her diagnosis.

“So I’ve really had no support from the hospital and from the 
consultants at all, and everything I know and everything I’ve done 
is being based on advice from people and I completely agree with 
you  I  see some people saying that they can eat something, and 
I could not go near it and then other people suggesting something 
else that works for me. So, I think the online support has been good 
because you are getting a really broad range of very different people 
and you can pick and choose the advice that works for you.” (focus 
group 1)

Delivery method

Participants in the final session were in agreement with the 
techniques suggested in the two previous sessions and no new elements 
were discussed. They discussed different delivery methods for the 
co-designed intervention. Participants discussed different tools which 
can be used as an aid to prepare themselves for eating in a social setting. 
Hence, they already have access to an information pack through the 
support group, which includes general information about achalasia; 
they believe having an evolving workbook to use when eating in a 
social setting can be very beneficial. They wanted the co-designed 
intervention to be editable so they could personalise it based on their 
individual need. Participants agreed on having a workbook to address 
this specific issue which can work well alongside the more general 
information available to them through the Achalasia Action support 
group. Table 3 outlines the techniques discussed within each element 
of COM-B and the activities suggested by the participants.

Overview of findings

Participants in this study agreed that an evolving workbook, 
which includes different sections based on the COM-B model, would 
be the most suitable intervention for people living with achalasia to 
facilitate eating in a social setting. Goals and planning, feedback and 
monitoring, antecedents, shaping knowledge and social support were 
the techniques highlighted in the focus groups to be included in the 
workbook to help people living with achalasia change their eating 
behaviour in a social setting. They also confirmed that the intervention 
should be a workbook available in hard copy and online.

Discussion

This is the first study to the authors’ knowledge that used the 
COM-B model to co-design an intervention to help people living with 
achalasia change their most challenging eating behaviour. In this 
study, participants prioritised eating in a social setting as the most 
challenging eating behaviour, and the COM-B model was used to 
co-design the behaviour change intervention.

Capability

This research highlights a lack of information can lead to stress 
and trigger symptoms when eating in a social setting. Similarly, a 
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lack of information has also been shown to impact capability in 
relation to making lifestyle changes and adhere to treatment when 
diagnosed with gestational diabetes mellitus (GDM) (18). Women 
with GDM needed to be provided with adequate health information, 
appropriate educational resources and patient-centred counseling 
to achieve lifestyle changes (18). A lack of information and 
monitoring in people living with achalasia results in stress and 
anxiety, which affects eating behaviour. All participants in this study 
discussed the importance of preparing themselves before eating out, 
including increasing their knowledge by reading the menu in 
advance or creating an informative tool to explain their situation to 
others. The results of this study also show that feedback and 
monitoring on past events and gaining information can reduce 
stress when it comes to eating in a public setting, hence reducing 
the challenges with eating.

Opportunity

Our findings show that people living with achalasia can reduce 
their negative emotions by engaging in activities, such as reading the 
menu before eating in a social setting, and restructuring their 
physical and social environment, such as taking a break from the 
dining table. This finding aligns with the study carried out by Carney 
et  al., where researchers used the COM-B model to develop an 
intervention to promote physical health for young people (16). 
Environmental factors were shown to be crucial when developing 
the intervention (19) and a local gym with a safe environment was 
encouraged rather than exercising outdoor. These findings highlight 
the importance of the social and physical environment in facilitating 
behaviour change.

Motivation

The current study demonstrates that motivation techniques, such 
as goals and planning and social support, can help people living with 
achalasia reduce the challenges of eating in a social setting. Existing 
research suggests that social support may, directly and indirectly, 
improve self-care behaviours and highlights the importance of 
interventions that augment patients’ confidence (20). The intervention 

co-design in this study allows people living with achalasia to access 
relevant and appropriate resources through the evolving workbook, 
and increase confidence when eating in a social setting. It will also 
allow people to plan ahead and reflect on their goals when eating in a 
social setting.

Strength and limitations

Our study has several strengths to discuss. The qualitative 
approach, specifically the use of focus groups, provided a rich platform 
for capturing the lived experiences of individuals living with achalasia. 
This approach enabled us to gain valuable insights into their challenges 
and preferences, which were instrumental in co-designing an effective 
behaviour change intervention targeted at a specific eating behaviour. 
Importantly, our recruitment strategy through Achalasia Action, a 
platform for sharing experiences, facilitated a collaborative 
environment where participants could share their collective ideas 
regarding interventions that had been effective or not. The COM-B 
model provided a theoretical framework to facilitate a structured and 
evidence-based process for developing the behaviour change 
intervention. The different elements of the COM-B model, i.e., 
capability, opportunity and motivation, the TDF and its techniques, 
along with patient and public involvement were incorporated to 
strengthen the intervention co-design.

We also recognise limitations in our study. Firstly, our recruitment 
strategy may have introduced a selection bias, potentially impacting 
the generalisability of our findings to the broader achalasia patient 
population. Members of the Achalasia Action support group have 
access to online resources, support, and interactions with other people 
living with achalasia. However given the rarity of the condition, 
we opted for this recruitment approach given its success in previous 
research (6). Furthermore, our study included a relatively small 
sample size of 24 participants, which may limit the generalisability of 
our results. However with the methodology that was employed, the 
focus group size of eight per session ensured the guided group 
discussions allowed all participants to share their views and collaborate 
to develop new ideas. Also the intervention was fully developed by the 
third session with no new ideas emerging, indicating the number of 
focus group iterations was sufficient to achieve the study aim. It is 
important to highlight that there are differences among patients lived 

TABLE 3 Behaviour change techniques suggested by people living with achalasia.

COM-B model constructs Behaviour change techniques Examples

Capability Feedback and monitoring  • Reflect on what triggers symptoms when at a restaurant

 • Eat mindfully

Shaping knowledge  • Pre-check restaurant menu online

 • Address dietary restrictions openly with restaurant staff

Opportunity Restructuring the physical/Social environment  • Request a jug of water to help with swallowing

 • Take a break and get fresh air as needed

Reducing negative emotions  • Avoid eating during high-stress periods

 • Use relaxation and posture techniques

Motivation Goals and planning  • Have a plan of action before going to a restaurant

 • Discuss food textures with restaurant staff

Social support  • Access online support group for advice

 • Share experiences with others
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experiences with achalasia, including obtaining a diagnosis, receiving 
different medical treatment and disease duration (6). The variability 
in patient experiences could impact on the effectiveness of the 
intervention that has been co-designed. However this issues has been 
mitigated in the co-design process with participants identifying that 
the intervention would need to be editable so they could personalise 
it based on their individual need. The COM-B model would be used 
consistently for all those receiving the intervention but the reflections, 
activities and goal-setting that participants engage with can 
be personalised and tailored to meet their individual need. Future 
investigations may focus on the potential impact of these variables to 
gain a more comprehensive understanding of behaviour change in the 
context of achalasia.

In terms of practical implications, our study underscores the 
importance of tailoring interventions to the specific needs and 
challenges of individuals living with chronic conditions such as 
achalasia. It highlights the potential benefits of co-designing 
interventions that consider the unique experiences of this population. 
Moreover, our work emphasises the utility of the COM-B model and 
the TDF as valuable tools for guiding the development of behaviour 
change interventions in healthcare settings. It also highlights the 
importance of considering patients lived experience in healthcare 
interventions to ensure the variability and specific needs are 
considered for optimal patient centred care.

Future research

Future studies should explore the feasibility and effectiveness of 
the co-designed intervention which is an evolving structured 
workbook including reflection, activities and goal setting. If feasible, 
the co-designed intervention can be piloted to all the members of the 
support group. Additionally, efforts to engage individuals who are not 
part of support groups or who have not previously attempted 
interventions could help broaden our understanding and enhance the 
applicability of such interventions.

Conclusion

In summary, the study identified the need for an evolving 
workbook to address challenges related to social eating in people 
living with achalasia. The theoretical framework and co-design 
approach facilitated the effective development of a behaviour change 
intervention that can now be assessed for efficacy. If future research 
identifies the co-deigned intervention significantly improves quality 
of life for people living with achalasia, it can be  implemented in 
clinical practice to support patients with the long-term management 
of this chronic condition.

Data availability statement

The raw data supporting the conclusions of this article will 
be made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by University of 
Reading School of Chemistry, Food and Pharmacy Research Ethics 
Committee. The studies were conducted in accordance with the local 
legislation and institutional requirements. The participants provided 
their written informed consent to participate in this study.

Author contributions

MK, AH, RL, and MH made a substantial contribution to the 
design of the work. MK conducted the focus groups along with AH 
and RL. MK, AH, and RL extensively discussed how to analyse and 
interpret the data, discussed the content and the layout of the 
co-designed workbook. AH and RL contributed to and supervised the 
analysis of the collected data from the focus groups. All authors 
contributed to the article and approved the submitted version.

Acknowledgments

We confirm all personal identifiers have been removed so the 
persons described are not identifiable and cannot be  identified 
through details of their journey. We thank the participants who were 
involved in this project and Amanda Ladell, the Achalasia Action 
administrator, for her ongoing support.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any product 
that may be evaluated in this article, or claim that may be made by its 
manufacturer, is not guaranteed or endorsed by the publisher.

References
 1. O'Neill OM, Johnston BT, Coleman HG. Achalasia: a review of clinical diagnosis, 

epidemiology, treatment and outcomes. World J Gastroenterol. (2013) 19:5806. doi: 
10.3748/wjg.v19.i35.5806

 2. Vaezi MF, Felix VN, Penagini R, Mauro A, Moura EGH, Pu LZCT, et al. Achalasia: 
from diagnosis to management. Ann N Y Acad Sci. (2016) 1381:34–44. doi: 10.1111/
nyas.13176

 3. Harvey PR, Thomas T, Chandan JS, Mytton J, Coupland B, Bhala N, et al. Incidence, 
morbidity and mortality of patients with achalasia in England: findings from a study of 
nationwide hospital and primary care data. Gut. (2019) 68:790–5. doi: 10.1136/
gutjnl-2018-316089

 4. Richter JE. The diagnosis and misdiagnosis of achalasia: it does not have to be so 
difficult. Clin Gastroenterol Hepatol. (2011) 9:1010–1. doi: 10.1016/j.cgh.2011.06.012

https://doi.org/10.3389/fmed.2024.1216209
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://doi.org/10.3748/wjg.v19.i35.5806
https://doi.org/10.1111/nyas.13176
https://doi.org/10.1111/nyas.13176
https://doi.org/10.1136/gutjnl-2018-316089
https://doi.org/10.1136/gutjnl-2018-316089
https://doi.org/10.1016/j.cgh.2011.06.012


Kalantari et al. 10.3389/fmed.2024.1216209

Frontiers in Medicine 09 frontiersin.org

 5. Kostopoulou O, Delaney BC, Munro CW. Diagnostic difficulty and error in primary 
care—a systematic review. Fam Pract. (2008) 25:400–13. doi: 10.1093/fampra/cmn071

 6. Kalantari M, Hollywood A, Lim R, Hashemi M. Mapping the experiences of people 
with achalasia from initial symptoms to long-term management. Health Expect. (2021) 
24:131–9. doi: 10.1111/hex.13160

 7. Bodenheimer T, Lorig K, Holman H, Grumbach K. Patient self-management of 
chronic disease in primary care. JAMA. (2002) 288:2469–75. doi: 10.1001/jama.288.19.2469

 8. Michie S, Richardson M, Johnston M, Abraham C, Francis J, Hardeman W, et al. 
The behavior change technique taxonomy (v1) of 93 hierarchically clustered techniques: 
building an international consensus for the reporting of behavior change interventions. 
Ann Behav Med. (2013) 46:81–95. doi: 10.1007/s12160-013-9486-6

 9. Michie S, Van Stralen MM, West R. The behaviour change wheel: a new method for 
characterising and designing behaviour change interventions. Implement Sci. (2011) 
6:1–12. doi: 10.1186/1748-5908-6-42

 10. Donetto S, Pierri P, Tsianakas V, Robert G. Experience-based co-design and 
healthcare improvement: realising participatory design in the public sector. Des J. (2015) 
18:227–48. doi: 10.2752/175630615X14212498964312

 11. Barbour RS. Making sense of focus groups. Med Educ. (2005) 39:742–50. doi: 
10.1111/j.1365-2929.2005.02200.x

 12. Gibbs A. “Focus Groups,” Social Research Update Issue 19. New York City: Guilford 
Press (1997, 1997).

 13. Pyo J, Lee W, Choi EY, Jang SG, Ock M. Qualitative research in healthcare: 
necessity and characteristics. J Prev Med Public Health. (2023) 56:12–20. doi: 10.3961/
jpmph.22.451

 14. Menary J, Stetkiewicz S, Nair A, Jorasch P, Nanda AK, Guichaoua A, et al. Going virtual: 
adapting in-person interactive focus groups to the online environment [version 2; peer review: 
2 approved]. Emerald Open Res. (2021) 3:6. doi: 10.35241/emeraldopenres.14163.2

 15. Achalasia-action.org. Achalasia Action Charity Donate page. Available at: https://
www.achalasia-action.org (Accessed May 10, 2021).

 16. Atkins L, Michie S. Designing interventions to change eating behaviours. Proc Nutr 
Soc. (2015) 74:164–70. doi: 10.1017/S0029665115000075

 17. Martin J, Chater A, Lorencatto F. Effective behaviour change techniques in the 
prevention and management of childhood obesity. Int J Obes. (2013) 37:1287–94. doi: 
10.1038/ijo.2013.107

 18. Cradock KA, ÓLaighin G, Finucane FM, McKay R, Quinlan LR, Martin Ginis KA, 
et al. Diet behavior change techniques in type 2 diabetes: a systematic review and meta-
analysis. Diabetes Care. (2017) 40:1800–10. doi: 10.2337/dc17-0462

 19. Muhwava LS, Murphy K, Zarowsky C, Levitt N. Experiences of lifestyle change 
among women with gestational diabetes mellitus (GDM): a behavioural diagnosis using 
the COM-B model in a low-income setting. PLoS One. (2019) 14:e0225431. doi: 10.1371/
journal.pone.0225431

 20. Carney R, Bradshaw T, Yung AR. Physical health promotion for young people 
at ultra-high risk for psychosis: an application of the COM-B model and behaviour-
change wheel. Int J Ment Health Nurs. (2016) 25:536–45. doi: 10.1111/inm. 
12243

 21. Zou H, Chen Y, Fang W, Zhang Y, Fan X. Identification of factors associated with 
self-care behaviors using the COM-B model in patients with chronic heart failure. Eur 
J Cardiovasc Nurs. (2017) 16:530–8. doi: 10.1177/1474515117695722

https://doi.org/10.3389/fmed.2024.1216209
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://doi.org/10.1093/fampra/cmn071
https://doi.org/10.1111/hex.13160
https://doi.org/10.1001/jama.288.19.2469
https://doi.org/10.1007/s12160-013-9486-6
https://doi.org/10.1186/1748-5908-6-42
https://doi.org/10.2752/175630615X14212498964312
https://doi.org/10.1111/j.1365-2929.2005.02200.x
https://doi.org/10.3961/jpmph.22.451
https://doi.org/10.3961/jpmph.22.451
https://doi.org/10.35241/emeraldopenres.14163.2
https://www.achalasia-action.org
https://www.achalasia-action.org
https://doi.org/10.1017/S0029665115000075
https://doi.org/10.1038/ijo.2013.107
https://doi.org/10.2337/dc17-0462
https://doi.org/10.1371/journal.pone.0225431
https://doi.org/10.1371/journal.pone.0225431
https://doi.org/10.1111/inm.12243
https://doi.org/10.1111/inm.12243
https://doi.org/10.1177/1474515117695722

	Co-designing an intervention using the COM-B model to change an eating behaviour in people living with achalasia
	Background
	Methods
	Design
	Procedure
	Recruitment
	Data collection
	Focus group 1
	Focus group 2
	Focus group 3
	Data analysis

	Results
	Sample
	Behaviour
	Capability
	Feedback and monitoring
	Shaping knowledge
	Opportunity
	Restructuring the physical/social environment
	Reducing negative emotions
	Motivation
	Goals and planning
	Social support
	Delivery method
	Overview of findings

	Discussion
	Capability
	Opportunity
	Motivation
	Strength and limitations
	Future research

	Conclusion
	Data availability statement
	Ethics statement
	Author contributions

	References

