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Key summary points

Aim To explore barriers and facilitators regarding dietary intake and physical activity behaviour change in older patients
undergoing transcatheter aortic valve implantation.

Findings Three following themes were identified as barriers: (1) low physical capability, (2) healthy dietary intake and
physical activity are not a priority at an older age and (3) ingrained habits and preferences. Three themes were identified as
facilitators: (1) knowledge that dietary intake and physical activity are important for maintaining health, (2) norms set by
family, friends and caregivers and (3) support from the social environment.

Message Given the prevalent ambivalence among older cardiac patients towards behaviour change, healthcare professionals
should address this mindset before implementing interventions to promote behaviour modification.

Abstract

Purpose The majority of older patients, scheduled for a cardiac procedure, do not adhere to international dietary intake and
physical activity guidelines. The purpose of this study was to explore barriers and facilitators regarding dietary intake and
physical activity behaviour change in older patients undergoing transcatheter aortic valve implantation (TAVI).

Methods We conducted a qualitative study using semi-structured interviews with patients undergoing TAVI. Interviews
were analysed by two independent researchers using thematic analysis, the capability, opportunity and motivation behaviour
model was used as a framework.

Results The study included 13 patients (82 +6 years old, 6 females) until data saturation was reached. Six themes were identified,
which were all applicable to both dietary intake and physical activity. Three following themes were identified as barriers: (1) low
physical capability, (2) healthy dietary intake and physical activity are not a priority at an older age and (3) ingrained habits and
preferences. Three following themes were identified as facilitators: (1) knowledge that dietary intake and physical activity are
important for maintaining health, (2) norms set by family, friends and caregivers and (3) support from the social environment.
Conclusion Our study found that older patients had mixed feelings about changing their behaviour. The majority initially
stated that dietary intake and physical activity were not a priority at older age. However, with knowledge that behaviour
could improve health, patients also stated willingness to change, leading to a state of ambivalence. Healthcare professionals
may consider motivational interviewing techniques to address this ambivalence.
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Introduction

With the development of minimally invasive techniques
for cardiac procedures, the number of older patients who
are eligible for elective cardiac procedures is steadily
increasing [1]. For example, the number of older patients
with severe aortic stenosis who qualify for transcatheter
aortic valve implantation (TAVI) has grown significantly
in recent years [1]. However, even after a successful pro-
cedure, patients who are at risk of malnutrition or have a
low physical activity level are at increased risk of adverse
outcomes, such as physiological decline and early mortal-
ity [2, 3].

Dietary intake and physical activity are important
modifiable risk factors [4, 5, 6, 7, 8]. Recent studies show
that a majority (up to 70%) of older patients scheduled
for a cardiac procedure do not meet the physical activity
guidelines, and up to 40% are at risk of malnutrition [5,
6]. Interventions to improve dietary intake and physical
activity could lead to better clinical outcomes, as shown in
several populations undergoing a cardiac procedure [9, 10,
11]. These interventions often included an increase in pro-
tein intake with the encouragement of protein-rich prod-
ucts or supplements. Change in physical activity behaviour
often involve exercise during multiple sessions per week
or encouragement to increase habitual physical activity
[12]. To maintain health, patients should be motivated to
eat at least 1.2 g/kg of protein per day in combination with
a healthy diet [13]. This diet should be combined with at
least 150 min of moderate-intensity physical activity per
week to maintain functioning and health [14]. Despite the
effectiveness of interventions on dietary intake and physi-
cal activity, there is evidence that adherence to behaviour
change, especially in the older patient population, is often
low [15].

According to the capability, opportunity and motiva-
tion behaviour model (COM-B). Change in behaviour is
dependent on the physical and psychological capability
of a person, the social and physical opportunity and the
automatic and reflective motivation to perform behaviour
change [16]. If one of these conditions is not met, diet and
activity behaviour will not be changed [18]. Some condi-
tions within the framework can also be used to facilitate
behaviour change. The presence of a disease may be a
factor that affects the capability, opportunity or motiva-
tion towards behaviour change [17]. It is unknown in older
cardiac patients, such as the TAVI patient, which factors
within the COM-B model lead to barriers or facilitators
of behaviour change. This study aims to contribute to
the understanding of barriers and facilitators of change
in dietary intake and physical activity behaviour in older
patients undergoing TAVI.

@ Springer

Methods

We used a qualitative design with semi-structured interviews
to explore the patients’ views. The consolidated criteria for
reporting qualitative research (COREQ) checklist was used
for reporting [18]. This qualitative study was nested within a
larger project to improve dietary intake and physical activity
in older cardiac patients. Our study is approved by the local
medical ethics committee (METC, W19_317) and informed
consent was obtained from all participants.

Participants

We included patients with severe aortic valve stenosis
planned for a transfemoral or transaortic TAVI from a uni-
versity hospital that serves a large region. Patients were
recruited by telephone after the heart team decided for the
TAVT or one or three months after the procedure. We used
purposeful sampling to collect the data of the heterogene-
ous group with the following characteristics: access route
(transfemoral and transaortic), age (70-80 and > 80), sex
(male and female) and New York heart association (NYHA)
class before TAVI (I/II and III/IV). All patients were inter-
viewed once during a period ranging from 2 months before
to 3 months after the procedure. The only exclusion criterion
was the inability to communicate in Dutch. The number of
included participants was based on data saturation. After the
expected saturation was reached, two additional interviews
were conducted. When no new codes were added, data satu-
ration was confirmed.

Data collection

Data were collected using semi-structured interviews at
the participants’ homes by DE (MSc, male) or CD (MSc,
female). There was no strict time limit for the duration of the
interviews, patients were informed that the interview would
typically take around 1 hour. DE has a master’s degree in
human movement sciences, and CD has a master’s degree in
evidence-based healthcare and works as a senior nurse. The
participants were interviewed individually. The interviewers
were not directly involved in the care of the participants.

The researchers assumed that behaviour is determined
by the capability, opportunity and motivation behaviour
(COM-B) model [16]. In this model, capability is the psy-
chological and physical capability of the person to perform
a certain behaviour, opportunity is the physical and social
environment that enables a certain behaviour, and motivation
is the will of the person to perform a certain behaviour. The
COM-B model has been shown to be helpful for obtaining a
deeper exploration of barriers and facilitators that influence
behaviour [16].
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A semi-structured interview guide with open questions on
the aim of this study was developed (Supplemental material,
Table 1). The interview guide was checked for completeness
and understanding from a patient perspective by a former
patient working as a communication specialist at the heart
centre. Depending on the answers given by participants,
more in-depth questions were asked.

Data collection from usual care were used as baseline
characteristics which were nutritional status (using the mini
nutritional assessment—short form (MNA-SF)), age, sex,
body mass index (BMI), living situation, TAVI access site
and NYHA score before the TAVI,

Analysis

All interviews were audio-recorded and transcribed ver-
batim, and checked for accuracy against the audio record.
We did not seek feedback or corrections from partici-
pants. To identify the data saturation point, we conducted
simultaneous data collection and analysis. The data were
coded using MAXQDA 2022 software and analysed
using Braun and Clarke’s six phases of thematic analysis
[19]. The COM-B model was used as a framework under
which themes were categorised [16]. In the first phase,
the interviews were transcribed verbatim. Interviews
were read several times to ensure the content was famil-
iar to the researchers. In the second phase, the interviews
were open-coded by one researcher (DE) and checked by
another (CD). Any discrepancies were discussed until a
consensus was reached. In the third phase, the open codes
were sorted into themes under the COM-B framework. In
the fourth phase, the themes were reviewed, discussed and
checked against the original data until an agreement was
reached. In the fifth phase, themes were further defined
and named. Themes were classified as a barrier or facilita-
tor and related to dietary intake, physical activity or both.
In the final phase, the quotes were selected and translated
for the research report, and findings were compared to the
existing literature. To ensure trustworthiness, we recorded
the iterative development process of data understanding.
The records included all the ideas and thoughts of the

researchers and were used to build understanding. Addi-
tionally, we consistently focused on the meaning of par-
ticipants’ transcripts and their relation to the identified
themes. Consequently, participants’ quotes are used to
present the results.

Results

A total of 13 interviews were conducted until data satura-
tion was reached. The participants had an average age of
82 + 6 years and 6 were females (Supplemental material,
Table 2). Six themes were identified (Table 1). These themes
were evenly distributed, with three being barriers and three
being facilitators for healthy behaviour changes. All themes
were related to both dietary intake and physical activity.
Within the COM-B model two themes were related to capa-
bility, two to opportunity and two to motivation.

Barriers
Lower physical capability

Lower physical capability was a common barrier for many
patients. Factors such as lower appetite, fatigue, pain, and
dizziness hindered their ability to improve their dietary
intake and increase physical activity before or after their
cardiac procedure.

P11: The dizziness restricts the amount of physical
activity I can perform. I regret that because I am moti-
vated to perform more activities.

P06: T had no appetite, I did not eat for weeks.

P05: I can’t be more physically active, because my
arms and my legs are not functioning well.

P02: Currently, I have a decent dietary intake, but dur-
ing the preprocedural period, I did not feel like eating.
Although I needed it, which I understand, but I did not
have the energy.

Table 1 Identified themes

Themes
Barriers Lower physical capability Capability
Healthy dietary intake and physical activity are not a priority at ~ Motivation
an older age Motivation
Ingrained habits and preferences
Facilitators Knowledge that dietary intake and physical activity are impor- Capability

tant for maintaining health

Norms set by family, friends and caregivers
Support and guidance from the social environment

Opportunity
Opportunity

@ Springer
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Healthy dietary intake and physical activity are
not a priority at an older age

Another barrier was the lack of motivation to prioritize
healthy dietary intake and physical activity at an older age.
Many patients expressed a preference for a relaxed life-
style without the need to exercise or focus on their dietary
choices. Despite being aware of their poor dietary habits
and low activity levels, they were not motivated to make
changes.

P10: No, no, I am terribly inactive, I am not motivated
to do activities requiring exercise, it is laziness, just
laziness. It is easy like that, I don’t mind that I am not
doing it. I am having fun without those activities.
P06: Yes, I became lazier, let me put it like that. But
that is just what I want, I want to become lazier for me
it is not necessary.

P04: Actually, what I like, I eat, but what I do not like,
I don’t eat... At my age, let the good things come.
P13: But yes, I mean, building strength, I have done
that years ago when I was much younger, but currently
I do not care anymore. Then I think, for what?

Ingrained habits and preferences

Finally, ingrained habits and preferences were a barrier for
patients. At an older age, patients had developed certain pat-
terns of behaviour with a preferred diet and activity level,
which were difficult to modify. These ingrained habits and
preferences made it challenging for patients to make changes
to their behaviour.

P0O4: Well, yes, you do it automatically, because of
what I just told you. I have been doing that for years.
I did not write down the date, but I cannot remember
that I did not do it.

PO1: Order and regularity, because that's what I'm used
to.

P10: T have a set schedule that I live in, and I prefer
that.

P03: I don’t want to adjust anymore. No, at the
moment, it goes well, and I won't change anything.

Facilitators

Knowledge that dietary intake and physical activity are
important for maintaining health

When patients had knowledge about the importance of

healthy dietary intake and physical activity for maintaining
health, they stated they were willing to make changes. Even

@ Springer

if they initially stated that it was not a priority, the mainte-
nance of health could be a reason to adjust behaviour.

PO11: Yes, I am willing to become more physically
active to stay healthy.

P13: If it has to do with my health, then I'm open to it,
of course, because who doesn't want to be healthy?!
P012: When it is good for body and soul, I would, of
course, do it. Yes, I don’t want to die.

P04: I prefer salty food, I often think that my food is
too bland. But now I pay attention to my salt intake. No
more salt on the potatoes for instance. During cardiac
rehabilitation we had a session about dietary intake,
they had a whole explanation about healthy diets with
among others salt intake, which was really helpful.
P04: You sometimes read something about healthy
food. Recently, as an example. I read that it is
extremely healthy to eat tuna. Since then I buy cans
of tuna.

Norm set by family, friends, caregivers

Another facilitator was the influence of family and friends
on setting a new norm for healthy behaviour. When patients
were motivated to improve, a family member or caregiver
could help them improve their dietary quality and physical
activity levels by setting a new norm. However, the opposite
was also true, as negative influences could hinder behaviour
change.

PO1: My oldest daughter graduated from the hotel
school. She made a list years ago of what I should not
eat, so I stick to that, more or less.

P06: The cardiologist also said, ‘Do you want to
exercise? Well, I won't recommend it to you, because
you're at an age when you don't have to walk so fast
anymore’...I adhere to that.

PO1: I was at my general practitioner, and he said you
should stop smoking and beer drinking, because I
drank a few beers every day. He said you have to stop
both smoking and beer drinking. Then I said that's no
problem, because I'll just stop with that yes.... I have
stopped smoking and only occasionally drink a beer.

Support from the social environment

Finally, support from the social environment were crucial for
facilitating healthy behaviour changes. Many patients men-
tioned that they were able to be more active and have healthy
meals when they received support from family, friends, or
caregivers. This support and guidance were essential for
helping patients accommodate changes in their behaviour.
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PO8: I need somebody who walks along with me. I
cannot walk for a long distance on my own. So that
person needs to have time to build that up with me,
so to speak.

P02: My son and daughter-in-law. Very often they
come to cook a healthy meal for me.

P12: Yes, I have a sister, she takes care of me, she
comes to me and goes walking with me, I really appre-
ciate that.

PO7: No, you really need good guidance. They have
to contact you every week. Well then you hear how it
goes. That is guidance.

Discussion

This qualitative study aimed to explore barriers and facilita-
tors of behaviour change in dietary intake and physical activ-
ity among older patients undergoing TAVI, with the COM-B
model as a structure. We identified three barriers and three
facilitators of behaviour change, which were all related to
both dietary intake and physical activity.

According to the COM-B model, individuals must be
capable, have the social and environmental opportunity
and be motivated to perform a certain behaviour [20]. Our
interviews revealed that older cardiac patients experience a
barrier in motivation because they do not prioritize dietary
intake and physical activity. This lack of priority often had
to do with their desire to spend their remaining years without
having to exercise or adhere to dietary restrictions. However,
when patients were more aware of the importance of dietary
intake and physical activity for maintaining or improving
health, there was an ambivalence in their motivation to
change behaviour. An earlier study in older patients showed
similar findings and described that motivation for behaviour
change is determined by a balance between quality of life
(living according to preferences) and health benefits [21].
During periods of illness, patients are more aware of their
behaviour and this has been shown to be a motivator to shift
the balance towards a healthier lifestyle [17]. Therefore, the
period before and shortly after a cardiac procedure can be
an opportune moment for healthcare professionals to explore
and resolve patients’ ambivalence using motivational inter-
viewing techniques [22].

Another important motivational barrier to behaviour
change was ingrained habits and preferences. At an older
age, patients have developed preferred routines that they
have performed for many years, sometimes even decades.
Since patients have reached an older age with this routine,
they are often convinced that their behaviour does not need
any modification. This belief should be taken into account
when older patients make changes in their behaviour. A

systematic review of behaviour change showed that holding
on to habits and preferences mainly applies to daily habits
and is not a barrier to prescribed instructions [23]. Earlier
research has shown that interventions focused on prescribed
extra protein and two hours of weekly exercise for eight
weeks can lead to a significant increase in muscle mass and
muscle strength, without the need for a complete change in
habitual behaviour [24]. Therefore, this approach of provid-
ing prescribed instructions on the most important aspects of
dietary intake and physical activity might be a suitable way
to overcome the barrier of habits and preferences.

To encourage healthy behaviour among motivated
patients, it may be helpful to involve family, friends, and
healthcare professionals by providing specific behavioural
norms. Current guidelines for TAVI recommend that behav-
ioural norms should be consistent with national and inter-
national guidelines and tailored to the patient's capabilities
[25]. This is because the most optimal TAVI-specific norms
have yet to be established. For dietary intake this means a
minimal 1.2 g/kg protein per day and a better diet quality
[13]. Diet quality is defined as a higher intake of nutrient-
rich food groups (e.g. vegetables, fruit, whole grains) and
low intake of nutrient-poor food groups (e.g. refined grains,
sweets, alcohol). In the TAVI population, it is shown that a
vast majority of the patients do not adhere to these guide-
lines, indicating that there is room for improvement [26].
For physical activity, a minimum of 150 min of moderate-
intensity exercise and strength training two times a week is
recommended [14, 25, 27]. Again, the majority of patients
in this population do not meet these guidelines, indicating
a need for improvement [5]. It is also important to note that
even for patients unable to reach this amount of activity, any
increase in activity can lead to health improvements [14,
27]. The social environment can facilitate improvement by
providing support to patients [12].

Subsequently, patients should be supported in achiev-
ing their personal health goals. Many patients have limited
physical capacity and may not be able to engage in healthy
behaviours, such as cooking a healthy meal or going for a
daily walk, despite their willing to do so. In these cases,
the social environment can play a crucial role in facilitating
healthier behaviours by providing support and recourses.
For instance, family and friends can provide assistance by
cooking healthy meals or participating in exercise programs
together. Earlier studies have shown that involvement of the
social environment can have a positive effect on sustainable
improvement in health behaviour [28, 29, 30]. When patients
live with a partner it is particularly important to include the
partner in the behaviour change process, as partners often
engage in activities and eat meals together. When the partner
also participates in the behaviour change, the positive effect
of involvement can be even greater [28, 31]. Therefore,
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interventions aimed at changing health behaviours should
take the involvement of the social environment into account.

This study has several strengths. Firstly, the use of the
COM-B framework allowed for a comprehensive under-
standing of patient behaviour and provided a direction for
the study. The use of an established theory also enabled the
researchers to build on existing knowledge and increased
the information power of the study [32]. Moreover, the
purposeful sampling technique enabled the inclusion of
a diverse study population, providing a wide view of the
barriers and facilitators experienced by TAVI patients. The
study did not find any themes related to specific patient or
procedural characteristics. Future studies could focus on
experienced barriers and facilitators in specific subgroups
of TAVI patients, for instance patients with malnutrition or
high NYHA score. Furthermore, including patients before
and after TAVI provided a comprehensive view of the issues
associated with waiting for the procedure and recovering
from the procedure. Because the interviews before and after
did not yield distinct themes, they were analysed together.
We were able to include multiple patients with a risk of mal-
nutrition, which increased the transferability of the findings
[6]. Some aspects of our study warrant consideration. Firstly,
the population consisted of only TAVI patients in one geo-
graphic region, although this capital and rural environment
represents several populations, this may limit the generaliz-
ability of the results to other older populations undergoing
different cardiac procedures or patients in other regions.
However the symptoms and other baseline characteristics
of the included patients were comparable to other TAVI
populations and other older and frail cardiac populations
[33, 34, 35]. Furthermore, it is important to note that our
center used guidelines in line with international guidelines
for valve treatment, which means that similar patients were
included for TAVI as in other regions and hospitals, which
increases generalizability [36, 37]. Last, no objective data
were available on participants' physical activity to present
as a baseline characteristic. However, previous studies have
shown that a majority of TAVI patients do not meet the mini-
mal physical activity guidelines [38, 39].

In our study, we found that older patients undergoing
TAVI had mixed feelings about changing their behaviour.
Although many initially viewed dietary intake and physical
activity as low priorities due to their age, they expressed a
willingness to make changes when presented with informa-
tion about the potential health benefits of these behaviours.
This created a state of ambivalence among participants, who
recognized the importance of behaviour change for their
health but also felt unmotivated to make changes at their age.
Healthcare professionals should address this ambivalence
in patients and support those who are motivated to make
changes in achieving their goals. This support can come
from family, friends, and caregivers, who can set norms and

@ Springer

provide encouragement for daily activity and a healthy diet.
Additionally, low capability and ingrained habits and pref-
erences may be important factors that need to be taken into
account as barriers to behaviour change.
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