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Abstract

Background: Population aging is driving a rapid rise in dementia cases worldwide, posing a major challenge for health care
systems around the globe, including in the Netherlands. Digital multidomain lifestyle interventions, which target multiple lifestyle
domains simultaneously, can protect against cognitive decline in at-risk older adults but struggle to sustain engagement. Addressing
stress in these interventions is crucial, as it can directly increase dementia risk and may promote unhealthy behaviors in other
domains targeted in these interventions, including physical activity, diet, and sleep.

Objective: This study explores the motivators and barriers for Dutch adults aged 60 years and older to use mindfulness apps
for stress management within digital multidomain lifestyle interventions. Despite their potential, it remains unclear which
stress-related needs would motivate older adults to use mindfulness apps in these interventions and whether these apps effectively
address those needs. Moreover, little is known about how older adults practice mindfulness independently in everyday settings
alongside other lifestyle priorities.

Methods: We conducted 15 semistructured interviews with former participants of a 26-week multidomain lifestyle intervention
study (the “HELI” [Hersenfuncties na Leefstijlinterventie] study) that included a mindfulness app for stress management.
Participants (8 females; age range 61-73 years) were first invited to describe their practices to improve brain health to see whether
stress and mindfulness emerged spontaneously. Follow-up questions and scenarios explored experiences with stress and mindfulness
before these concepts were explicitly introduced midway through the interview, providing insight into their roles in participants’
lives free from associations with the terms. Data were analyzed using template analysis.

Results: Older adults reported experiencing fewer minor daily stressors than earlier in life and having developed effective
coping strategies with age. These strategies often included elements associated with mindfulness, such as acceptance and deliberate
attention to the present moment. However, many frequently worried at night about major concerns, including personal health,
the well-being of loved ones, and global issues. These findings suggest that older adults may be more motivated to use mindfulness
apps to cope with nighttime worry than with minor daily stressors. At the same time, older adults reported barriers to using
mindfulness apps, including negative associations with the term “mindfulness” (eg, perceived as too spiritual) and challenges in
maintaining focus during exercises.

Conclusions: We discuss how older adults develop mindfulness skills with age and how these skills help older adults cope with
daily stressors but not with nighttime rumination. Specifically, we argue that diminished cognitive resources at night, fewer
distractions, and metacognitive patterns may sustain worry before sleep. This study highlights the importance of tailoring
multidomain lifestyle interventions to the unique challenges of older adults. We also offer recommendations to present mindfulness
in ways that help older adults stay focused during practice.
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Introduction

Dementia is a pressing societal concern. Worldwide, the number
of people living with this disease is projected to almost triple,
rising from 57 million in 2019 to 152 million by 2050 due to
an aging population [1]. This carries significant socioeconomic
implications, including in the Netherlands, where dementia is
the leading cause of death and accounts for the largest share of
health care expenditure, consuming 9.1% of the national health
care budget [2]. If left unaddressed, the projected rise in
dementia cases threatens to overwhelm health care systems
across the globe. Dementia deeply impacts the lives of patients,
their loved ones, and caregivers, and with no cure on the
horizon, strategies to delay the onset of dementia are both urgent
and worthwhile. Even a delay of 1 year in the onset of dementia
could reduce its prevalence by 25% [3]. Digital multidomain
lifestyle interventions may help achieve this delay but struggle
to maintain user engagement [4]. This study explores the
motivators and barriers to using mindfulness apps to address
one of dementia’s key risk factors, stress, within these
interventions.

Multidomain lifestyle interventions show promise in delaying
dementia onset among older adults at elevated risk [5] by
targeting modifiable risk factors linked to up to 45% of dementia
cases [6]. Obesity, hypertension, and type 2 diabetes are key
risk factors for Alzheimer disease, the most common form of
dementia. These risks can be reduced through healthier choices
in lifestyle domains such as physical and cognitive activity,
diet, sleep, and stress management [7,8]. Multidomain lifestyle
interventions target multiple lifestyle areas at once rather than
focusing on a single domain, which may provide stronger
protection against cognitive decline. Randomized controlled
trials show that multidomain lifestyle interventions significantly
enhance cognitive outcomes in at-risk older adults, while
single-domain interventions often yield nonsignificant results
[5]. The Finnish Geriatric Intervention Study to Prevent
Cognitive Impairment and Disability, for example, assessed
cognitive changes after a 2-year multidomain lifestyle
intervention and found significant improvements in processing
speed, executive function, complex memory tasks, and reduced
risk of cognitive decline in older adults aged 60 to 77 years at
risk of dementia [9].

The Finnish Geriatric Intervention Study to Prevent Cognitive
Impairment and Disability trial suggests that targeting adults
aged 60 years and older is worthwhile, and it may even be
strategic to do so; unlike younger adults, older adults perceive
dementia as a serious risk and face fewer time constraints,
making them more receptive to preventive measures [10,11].
Digital interventions offer a promising way to reach older adults,
as they are increasingly used by this group [12] and provide
accessible, scalable, and cost-effective support [13]. A
meta-analysis by Wesselman et al [4] found that digital
multidomain interventions can significantly improve brain health
outcomes, including global cognition, subjective cognition, and

lifestyle risk scores. Unfortunately, sustaining long-term
adherence remains a major challenge. The meta-analysis showed
around 40% of participants dropping out in 6 digital
multidomain intervention studies [4]. To impactfully reduce the
societal burden of dementia, digital interventions must be
designed to keep older adults engaged over time. Gaining insight
into the motivators and barriers that influence engagement is
crucial to improve the impact of these interventions.

This study aims to explore motivators and barriers that drive
engagement with the stress domain within digital multidomain
lifestyle interventions, given stress’s role as a key modifiable
risk factor for dementia. Elevated stress can trigger excess
cortisol release, increasing the risk of cognitive decline and
dementia [14]. Stress can also indirectly increase the risk of
dementia by leading individuals to unhealthy coping strategies
such as drinking, smoking, poor diet, physical inactivity, and
presleep rumination [15]. Stress occurs when a person perceives
a situation as taxing, beyond their resources, and harmful to
their well-being [16]. Stressors arise from past experiences,
present challenges, or future threats, ranging from daily hassles
(eg, traffic jams) to major traumas (eg, assault), life events (eg,
losing a spouse), and ongoing struggles (eg, poverty) [16]. This
study explores what drives or hinders older adults to use a tool
for stress management that has gained traction in recent decades,
mindfulness, within broader lifestyle interventions.

Mindfulness apps have emerged as well-researched and effective
tools for reducing stress digitally [17]. Mindfulness is an
umbrella term for practices, processes, and characteristics [18]
that typically center around present-moment awareness,
acceptance, and decentering [19]. Present-moment awareness
involves deliberately focusing on moment-to-moment
experiences, including body sensations, thoughts, and emotions.
Acceptance entails adopting a nonjudgmental, curious stance
toward one’s experiences rather than trying to control or change
them. Decentering means perceiving thoughts and emotions as
passing occurrences that do not always reflect reality and are
separate from oneself. In mindfulness apps, these elements are
trained through practices such as body scans and sitting
meditation [20].

Meta-analyses show that mindfulness practice significantly
reduces physiological stress markers like cortisol, blood
pressure, and heart rate in various clinical and nonclinical
populations [21] and that practice through apps can help reduce
perceived stress [17,22] in both clinical and nonclinical
populations. In 11 nondigital mindfulness programs reviewed
by Hmwe et al [23], older adults reported benefits such as
reduced stress and worry, improved sleep, sharper focus, and
greater self-compassion. The mindfulness-to-meaning theory
posits that mindfulness training achieves its benefits by
accommodating a metacognitive state of awareness, where
individuals observe perceptions, emotions, images, and thoughts
without reacting to them [24]. This approach, known as the
“third wave” of behavior therapy, differs from second-wave
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therapies like cognitive behavior therapy by encouraging
individuals to observe their thoughts with psychological
distance, rather than directly challenging the content of the
thoughts [25].

To promote the benefits of mindfulness within multidomain
lifestyle interventions, it is essential that older adults
meaningfully engage with digitally delivered mindfulness
exercises. Gaining in-depth qualitative insight into the
motivators and barriers influencing this engagement is therefore
imperative. A recent review by Hmwe et al [23] identified health
benefits and positive reinforcement as key motivators and time
commitment and difficulty maintaining focus as primary barriers
to mindfulness practice among older adults. However, these
findings are not directly applicable to the unique context of
digital, multidomain interventions for brain health for 2 reasons.
First, current studies have often focused on intensive, in-person
programs led by professionals, offering limited insight into the
challenges and motivations older adults may have when
practicing mindfulness independently in digital formats. For
instance, barriers such as time demands and distractibility noted
by Hmwe et al [23] may be amplified when mindfulness is
practiced in everyday settings alongside competing lifestyle
priorities.

Second, while studies have explored the acceptability of
mindfulness for addressing issues like breast cancer [26], chronic
pain [27,28], and depression [10,29], it remains unclear whether
stress and brain health are equally compelling reasons for older
adults in the general population to engage in mindfulness.
Specifically, it is unclear what stress-related needs might
motivate older adults to use the stress management component
of a broader lifestyle approach, or whether mindfulness
effectively addresses those needs. Additionally, since there are
indications that older adults may question the scientific basis
of mindfulness for brain health [30], it is important to explore
how they perceive its relevance and credibility in this context.

In addition, research is needed to understand how digital
delivery influences older adults’ engagement with mindfulness
exercises and how they perceive mindfulness as a tool for stress
management and brain health. This study addresses this gap by
exploring the following research question: “What are motivators
and barriers for Dutch adults aged 60 years and older to use a
mindfulness app in a multidomain lifestyle intervention for
brain health?”

Methods

Study Design
In total, 15 semistructured interviews were conducted with
former participants of the HELI (Hersenfuncties na
Leefstijlinterventie; English translation: “Brain Functions after
Lifestyle Intervention”) study [31] to identify motivators and
barriers for using the mindfulness app in the study. The HELI
and this study are both part of the “Maintaining Optimal
Cognitive Function in Ageing” (MOCIA) [32] project. MOCIA
aims (1) to signal an increased risk of cognitive decline and (2)
to improve prevention in the Netherlands by developing a
digital, multidomain lifestyle intervention. The HELI study

supports MOCIA’s first goal by examining how a multidomain
lifestyle intervention affects brain function. This study supports
MOCIA’s second goal by evaluating whether mindfulness would
be an acceptable addition to the project’s intervention.

The COREQ (Consolidated Criteria for Reporting Qualitative
Research) [33] was used to report the study. We preregistered
on the Open Science Framework (OSF) using the preregistration
template of Haven et al [34] to make clear the research
objectives and approach before starting the data collection.
Supplementary materials can be found through OSF [35].

Participants
Former participants of the HELI study were approached for an
interview. The HELI study was a 26-week randomized,
controlled, multidomain lifestyle intervention study in adults
aged 60- to 75 years at risk for cognitive decline, conducted by
the Radboud University of Nijmegen and Wageningen
University [31]. The HELI study was divided into 4 separate
waves: the first wave took place between August 2022 and
February 2023, the second between January 2023 and July 2023,
the third between June 2023 and December 2023, and the fourth
between November 2023 and May 2024. This study included
a total of 5 participants of wave 1, a total of 4 participants of
wave 2, a total of 4 participants of wave 3, and a total of 2
participants of wave 4. This means that there was an interval of
several months to 1 year between completion of the HELI study
intervention and the interview for this study. Despite aiming
for equal representation across waves in this study, the pool of
eligible participants and willingness to participate varied
between waves. Given the time interval between the HELI study
and the interviews, asking participants to recall the intervention
period would likely introduce recall bias. However, recalling
the intervention period was not the focus of this study. Instead,
we focused on participants’ current lifestyle behaviors and how
they understand the origins of these behaviors. This approach
provides insight into how lifestyle behaviors, particularly
mindfulness practice, develop after completing a comprehensive
lifestyle intervention. See the Materials section for the interview
guide.

Participants of the HELI study were fluent in Dutch, lived within
<50 km of Nijmegen or Wageningen in the Netherlands, and
were at increased risk of cognitive decline. The risk of cognitive
decline was operationalized as complying with 2 or more of the

following risk factors: (1) BMI >30 kg/m2; (2) physical
inactivity: <300 minutes of moderate-intensity aerobic physical
activity or <150 minutes of vigorous-intensity aerobic physical
activity per week, spread out over several days; (3) hypertension:
systolic blood pressure >140 mm Hg and diastolic blood
pressure >90 mm Hg; (4) hypercholesterolemia: total cholesterol
>5 mmol/L or low-density lipoprotein cholesterol >3 mmol/L;
(5) type 2 diabetes; and (6) cardiovascular disease. Exclusion
criteria included technological illiteracy (complete incompetence
in working with computers, apps, and online questionnaires),
lack of internet access, cognitive impairment (as determined by
Telephone Interview for Cognitive Status Modified), and
medical conditions preventing safe participation (eg, epilepsy),
not in line with the HELI study’s objective (eg, Alzheimer
disease) or interfering with assessments (eg, ferromagnetic
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implants affecting magnetic resonance imaging). Participants
were divided into 2 groups in the HELI study using block
randomization (based on sex, age, education, and risk profile):
a high-intensity group (n=52) and a low-intensity group (n=52).
Both groups were encouraged to work on multiple lifestyle
domains, including physical and cognitive activity, nutrition,
sleep, and stress. Only the high-intensity group took part in the
comprehensive lifestyle intervention.

Participants were approached for an interview for this study if
they were in the high-intensity group, had expressed willingness
to be contacted for future research, and had participated for at
least 8 weeks. The HELI intervention focused on 1 lifestyle
domain each week, and after 8 weeks, 2 of the 4
mindfulness-focused weeks had been held. All participants in
the final sample of this study completed the intervention. We
used stratified random sampling to ensure an equal sex
distribution. This is important, as male individuals have been
underrepresented in mindfulness research [36] and might be
less supportive of mindfulness [37]. Participants were
approached by email and asked to participate in an interview
about their experiences with digital tools that they used during
the HELI study. They could request additional information by
phone or mail. Of the 36 individuals invited by email, 15
responded and participated in the interviews (female: n=8;
highly educated: n=12; retired: n=10; ages 61-73 years). See
Multimedia Appendix 1 for detailed demographics.

Ethical Considerations
Ethics approval was obtained from the Wageningen University
Research Ethics Committee (2023-060). Participants provided
written informed consent prior to the interview. To protect
participants’ privacy, personally identifiable information was
removed from transcripts, and pseudonyms were used.
Identifying information was stored securely in a protected
location accessible only to the research team and kept separate
from the anonymized transcripts, in accordance with university
guidelines. Although participants were initially asked for
optional consent to make anonymized transcripts publicly
available, as documented in the preregistration, this plan was
reconsidered after data collection due to the presence of sensitive
information. Participants received a US $22 gift card as
compensation.

The Mindfulness App in the HELI Study
Participants had a combined intervention effort of 3 hours per
week, of which 1.5 hours consisted of group sessions and 1.5
hours of home exercises. In the group meetings, participants
received information and instructions about the exercises and
shared experiences with other participants. The digital
component of the intervention consisted of a platform (Ivido),
where participants had access to (publicly available) apps with
assignments. The VGZ mindfulness coach app [38] was used
in the stress domain. Other digital components included a
gamified walking app in the physical activity domain (Ommetje)
[39], a module that offers strategies for dealing with cognitive
decline in the cognitive activity domain (Keep your brain fit)
[40], and a module for cognitive behavioral therapy for insomnia
(CBT-I) in the sleep domain (i-Sleep) [41].

The VGZ mindfulness app is the central focus of this study.
This app is developed by the Dutch insurance company VGZ
and can be downloaded for free by all Android and iOS users.
It offers a collection of 40 audio-based mindfulness exercises
focused on breathing, attention, body scan, guided meditation,
visualization, mantra, and yoga [38]. The exercises are sourced
from established mindfulness programs by Jon Kabat-Zinn and
Edel Maex. In the HELI study, a selection of 15 of the most
popular exercises among users aged 60 years and older was
made based on user data supplied by VGZ. Participants were
expected to do 6 exercises per week with an average time
investment of 15 minutes per session.

Design
Semistructured interviews were conducted in this study, which
is recommended for collecting rich descriptive data [42]. The
semistructured interview provided structure to study our research
question through a theoretical framework (ie, the Unified Theory
of Acceptance and Use of Technology [UTAUT]-2 model) [43]
and flexibility to explore and identify new themes.

Interviews were conducted until the data were sufficiently rich
to generate meaningful themes that addressed our research aims.
Consistent with our contextualist epistemology (Data Analysis
section), we followed a notion of pragmatic saturation [44,45],
as absolute saturation is neither attainable nor compatible with
this perspective, and continued data collection may always yield
new interpretations. Instead, pragmatic saturation involves a
reasoned judgment that the data are sufficient to address the
research questions. After 12 interviews, JWS and LW observed
that several recurring patterns—such as older adults’ tendency
to ruminate at night and to lose focus during mindfulness
exercises—were sufficiently developed and meaningfully related
to the research aims. Three additional interviews were conducted
to further explore and refine these interpretations, after which
data collection was stopped. We support transferability [46] by
clearly describing the study context and participant group and
by linking our interpretations to existing empirical and
theoretical literature (Data Analysis and Discussion sections),
enabling readers to judge their relevance to similar settings [44].

Materials
We used a problem-centered interviewing approach [47] to
design our interview guide. Here, the researcher enters the
interview with certain priorities but considers the view of the
respondent to determine what is relevant. For example, we start
with a narrative opening account, asking participants to describe
what matters most to them regarding brain health: “What are
you currently doing to improve your brain health?” and “What
else are you currently doing that might affect your brain health,
good or bad?” By framing the conversation around brain health
and deliberately avoiding terms like stress or mindfulness, we
create space for participants to introduce these concepts on their
own terms—if they view them as important. Whether stress and
mindfulness are mentioned spontaneously, indirectly, or not at
all provides insight into how participants perceive their
relationship to brain health and how central—or
peripheral—these concepts are in their everyday thinking and
self-care practices.
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Following the narrative opening account, we used detailing and
ad hoc questions to reconstruct why respondents are engaging
in those behaviors and not in others. We also introduced
scenarios involving present-moment awareness and acceptance
to see how these mindfulness concepts appear in daily life,
without labeling them as such. The term “mindfulness” was
only mentioned midway through the interview to avoid socially
desirable answers. We used the UTAUT-2 model [43] to ensure
that relevant components of technology acceptance and use are
assessed, including performance expectancy, effort expectancy,
social influence, facilitating conditions, hedonic motivation,
and habit. For example, we ask directly about social influence:
“Did you talk to people about the fact that you are or were doing
mindfulness? How did they respond?” We also presented a
simplified version to participants at the end of the interview to
confirm which factors they found relevant. We chose UTAUT-2,
as it most accurately predicts technology acceptance [48] and
is tailored to a consumer context where other technology
acceptance models (eg, UTAUT-1) are not [43].

The interview guide underwent multiple rounds of development.
JWS made a first draft by drawing inspiration from other studies
in the field [49] and the UTAUT-2 framework. JWS discussed
this version with LW. JWS and LW opted to seek feedback on
the interview guide from a group of colleagues, including a
professor in qualitative methodology with a background in
international development studies and 3 PhD candidates from
similar fields. This group of researchers suggested the
problem-centered approach. JWS adjusted the interview guide
with this feedback, refined this version in a follow-up meeting
with the full professor in qualitative methodology, and sent this
version to LW and HV, who reviewed and approved the
interview guide. Finally, we conducted a pilot interview with
someone (male aged 63 years) who participated in an intensive
lifestyle intervention that was not the HELI study and who had
experience with mindfulness exercises. Based on this pilot
interview, we refined the interview guide with minor
adjustments, such as not explicitly mentioning the word
“scenario” and shortening the introduction.

Procedure
Interviews were scheduled by email, and participants were asked
to read the attached information letter and provide written
informed consent. The interviews took place at a location
preferred by participants (ie, at home or at the university)
between October 1, 2023, and January 8, 2024. In the interviews
with participants 1, 3, 6, and 15, there was another person (ie,
spouse or partner) present nearby, as the interviews took place
in the living room. All interviews were conducted by JWS (from
here on referred to as “the interviewer”). JWS has completed
PhD courses for advanced qualitative research methods and has
experience doing interviews. Participants were informed that
the study centered around their experiences with digital tools,
without specifically referring to mindfulness, to allow stress-
and mindfulness-related concepts to emerge naturally during
the interview. Moreover, participants were informed that the
researchers of the interview study were not affiliated with the
HELI study and were told that they were free to express their
honest opinions and experiences. Audio of the interview was
recorded with an audio-recording device, and participants were

notified once the recording started. Prior to the interview, the
interviewer and interviewee introduced themselves and shared
information about their lives (eg, living situation, occupations,
hobbies, and passions) to accommodate participants.
Interviewees were asked whether they wanted additional
information—such as the interviewer’s personal motivation for
conducting the research—before the start of the interview. Then,
the interview began using the interview guide as a starting point,
with impromptu follow-up questions when necessary. At the
end of the formal part of the interview, participants were
informed about the reason for the special interest in mindfulness
and were asked if there was anything worth mentioning that
had not yet come up during the interview. The recording was
stopped after this question, and participants were notified of
this. Participants were then thanked for their time and received
their gift card. Interviews took between 63 and 109 minutes
(mean 81.9, SD 13.1 minutes).

The interviewer promptly recorded their experiences and
reflective thoughts after each session. JWS transcribed the
recordings verbatim. The artificial intelligence tool Trint was
used to get initial versions of the transcripts, and JWS adjusted
them manually to correct errors and to transcribe fragments that
Trint was not able to process.

Data Analysis
In line with recommendations by Braun and Clarke [50], we
explicitly articulate the epistemological position guiding this
study. We adopt a contextualist perspective [51], which holds
that knowledge is shaped by participants’ understandings,
researchers’ interpretations, shared cultural assumptions, and
research community standards for evaluating interpretations
[52]. This perspective allows researchers to identify meaningful
patterns shaping participants’ accounts within specific contexts.
Rather than seeking a single definitive truth, this perspective
recognizes the coexistence of multiple interpretations and
understands rigor as emerging from grounding these
interpretations in context [51]. Accordingly, rigor was
established through transparency about researcher assumptions,
grounding interpretations in participants’ descriptions, and
situating findings within empirical and theoretical literature. In
line with this approach, we provided a positionality statement
on OSF [35] and engaged in ongoing reflexive practice
throughout data collection and analysis. For example, JWS
critically examined whether his own experiences with worry
shaped follow-up questioning or coding; these assumptions
were interrogated through dialogue with the second coder,
comparison with participants’ accounts, and engagement with
relevant literature.

Data were analyzed using template analysis [53], a codebook
approach to thematic analysis that involves developing a coding
template with deductive and inductive codes [50,51,53].
Template analysis consists of six steps: (1) data familiarization,
(2) preliminary coding of a subset of the data, (3) organizing
themes into clusters, (4) drafting an initial coding template, (5)
applying the template to new data and refining, and (6) finalizing
the coding template and applying it to the full data set.

JWS (PhD candidate, male) and Yvon Laarakker (student
assistant with an MSc in Health Sciences, female) began by
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reading the first 4 transcripts (step 1) and independently coding
them (step 2) using a predefined template based on the
UTAUT-2 model. They then discussed discrepancies and
duplicates (ie, different code names for the same interpretation),
whether any codes need to be removed, adjusted, or added, and
how codes could be clustered into preliminary themes (steps 3
and 4). In line with our contextualist perspective, coding
differences were treated as opportunities for reflexive discussion
to explore alternative interpretations and develop a coherent,
theoretically informed analytic framework rather than a single
“correct” coding. For example, JWS initially emphasized
deductive codes aligned with the UTAUT-2 model, whereas
Yvon Laarakker prioritized inductive codes. After discussing
the model’s relevance, JWS and Yvon Laarakker concluded
that performance expectancy and effort expectancy seemed to
be the most salient factors in participants’ accounts of
mindfulness acceptability. To explore these in greater depth,
JWS and Yvon Laarakker prioritized adding inductive codes to
create detailed subcategories within these domains and decided
to drop other factors of the UTAUT-2 model (ie, social
influence, facilitating conditions, hedonic motivation, price
value, and habit). With this revised coding template, they
individually coded the rest of the interviews and updated codes.
JWS and Yvon Laarakker reviewed the remaining transcripts
together and engaged in discussion to refine a coherent codebook
and collaboratively develop the themes (step 5). This codebook
was applied to all data (step 6). The data were analyzed using
Atlas.ti (version 24; Atlas.ti Scientific Software Development
GmbH). Finally, to strengthen the study’s trustworthiness, we
shared a summary of the findings with participants by email
and asked them whether our interpretations were recognizable
and meaningful, as well as whether they had alternative

interpretations to offer. Participants indicated that the analysis
resonated with their accounts and did not suggest additional
interpretations.

Results

Overview
This study explored motivators and barriers for Dutch older
adults to use a mindfulness app in a broader lifestyle intervention
for brain health. The interviews showed that none of the
respondents integrated mindfulness practice into their lives after
the intervention. This stands in contrast to other apps included
in the intervention. For instance, the gamified walking app
Ommetje [39] inspired 6 of the 15 respondents (5, 9, 10, 12, 14,
and 15) to maintain a daily walking routine for up to a year after
the intervention. Similarly, the CBT-I website i-Sleep [41]
helped 4 respondents (5, 8, 9, and 14) form better sleep habits.
As the intervention did promote lifestyle change in these areas,
it is noteworthy that the mindfulness app did not motivate older
adults to adopt mindfulness practice in their daily lives.

We identified 3 themes reflecting motivators and barriers to
using the mindfulness app. Theme 1 shows how different
experiences of stress in older adults’ lives may motivate
mindfulness app use (motivator). Theme 2 highlights perceptions
of mindfulness that prevent engagement (barrier). Themes 1
and 2 relate to the UTAUT-2 factor performance expectancy.
Theme 3 captures challenges in practicing mindfulness that
hinder engagement (barrier). This theme relates to the UTAUT-2
factor effort expectancy. For further descriptions of the themes
and subthemes, see Table 1. The following section elaborates
on each theme with quotes, some of which are shortened for
clarity.

Table 1. Themes and subthemes identified in data analysis.

ParticipantsEssence of the subthemeThemes and subthemes

Theme 1: motivator: older adults and stress

All participantsOlder adults experience fewer minor stressors in this life phase and deal
with them better.

1.1: Hassles

1, 2, 4, 5, 7, 8, 10, 11, 12, 13, 14Older adults worried and felt particularly ill-equipped to manage worry
at night.

1.2: Worries

2, 3, 4, 6, 7, 8, 9, 11, 12, 15Older adults already felt mindful and had alternative strategies for manag-
ing daily stress.

1.3: Mindfulness apps to manage
stress

Theme 2: barrier: perceptions of mindfulness

1, 2, 3, 4, 5, 6, 10, 11, 12, 13, 14Mindfulness carries negative associations, like “spiritual” or “nonsense.”2.1: Negative associations

1, 2, 3, 4, 5, 12, 14Older adults do not understand what mindfulness entails.2.2: Clarity of mindfulness

Theme 3: barrier: experiences with mindfulness apps

1, 2, 5, 6, 7, 8, 10, 11, 13, 14, 15Older adults got distracted, felt impatient, and were unsure if they were
doing it right.

3.1: Mindfulness exercises are
difficult

Theme 1: Motivator: Older Adults and Stress
The first theme explores how older adults experience and
manage stress, which emerged in 2 forms during the interviews:
hassles and worries. While daily hassles did not seem to
motivate older adults to use the mindfulness app, worries
appeared to be a potential driver for engagement.

Subtheme 1.1: Hassles
We first cover minor stressors of short duration, or “hassles,”
such as being stuck in traffic, schedule conflicts, or general life
maintenance [54]. All respondents reported that these daily
stressors were less common than in earlier stages of their lives.
Retirees, in particular, highlighted that their lives had become
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significantly calmer and less hectic since leaving the workforce,
while those still employed mentioned an occasional need to
unwind from their busy work schedules.

Getting married, raising children, and working is a
hectic time (...), but eventually, you reach a point
where you’re ready for it—I think. Ready to not have
to do it all anymore. (...) I don’t get frustrated by long
lines at the supermarket anymore; I have all the time
in the world now. [Respondent 3, male, aged 68 years]

That has to do with life phase. (...) If someone now
asks me to go in front of me in the line at the
supermarket, I’m like: “Sure, go ahead.” So what?
I’ve got plenty of time. (...) I notice that one of my

sons tries to fit so much in a single day. I used to be
like that too. (...) When you’re young, you want to do
a lot, but you also have to. Now, I don’t have to do
anything anymore. [Respondent 8, female, aged 64
years]

Both retirees and those still working noted that they had become
more skilled at managing hassles over the years. When faced
with annoyances, common approaches included taking on
different perspectives or using phrases like “it is what it is” to
accept the situation. To cope with feeling rushed, many found
taking a walk and focusing on nature to be especially helpful.
These strategies overlap with the mindfulness concepts
acceptance and present-moment awareness (Textbox 1).

Textbox 1. Mindfulness-like coping strategies in older adults.

“Every time I go for a walk, I feel myself calm down. Whether it’s the clouds, the river, or the green grass, it’s like a switch just flips, and all my work
stress melts away. (...) Being outside, breathing and taking in nature ... while walking, I find myself on a different stream of thought” [Respondent
14, female, aged 61 years].

“(...) I really dislike the notion that you can always ‘manage’ life. (...) You have a problem and it needs to be solved. You feel annoyed and that feeling
needs to disappear. You have a negative thought that you can’t bear and ... at some point, I noticed it negatively impact my life. I think many things
are part of life and I’ve been trying to train myself to accept them. To just let it be” [Respondent 7, male, aged 73 years].

“There’s a saying I’ve remembered and still apply: ‘If something bothers you, change it if you can, accept it if you can’t, and learn to know the
difference between the two.’ (...) for instance, if you hear a child crying on a plane, you can’t change it (...) empathize with the parents instead of
blaming the child. (...) The sound does not go away, but it doesn’t bother you as much” [Respondent 2, female, aged 72 years].

Subtheme 1.2: Worries
Participants did report worrying about more significant stressors
related to well-being. As shown in Table 1, a total of 11 of 15
participants reported worrying. Two main areas of concern
surfaced: health and world issues. Health worries involved both
their own well-being and that of loved ones and included both
concerns about physical and cognitive health. Global issues,
such as the wars in Ukraine and Gaza, along with growing
polarization in the Netherlands, also troubled older
adults—primarily because their grandchildren would grow up
in this world (Textbox 2).

A strong theme was that worries came up specifically at night.
During the day, participants managed their concerns by going
for walks, engaging in hobbies, or talking to others. These
activities kept their worries at bay and out of mind. However,
at night, without distractions or the opportunity to talk things
through, these worries surfaced and spiraled into rumination.
Respondents also expressed frustration about nighttime
rumination, as they felt it prevented them from falling asleep.
They were worried that a lack of sleep would affect their (brain)
health (Textbox 3).

Textbox 2. Health- and world-related worry topics reported by older adults.

“Sometimes, I find myself brooding, and my thoughts just keep spinning. My daughter is pregnant and has health problems, which makes me worry
about all the things that could go wrong. Panic really sets in during those moments. It’s all happening in my head. It’s really just nonsense because if
something were to happen, I would handle it then, not now” [Respondent 2, female, aged 72 years].

“I usually skip over sections about the wars in Ukraine or Gaza in the newspaper because I don’t want to read about it anymore. (...) As I get older, I
notice that what’s happening in the world really starts to weigh heavily on me, especially with grandchildren who have to live in it” [Respondent 11,
female, aged 67 years].

“My daughter is going through a burnout and recently had EMDR, but she hasn’t shared much with me about it. I sometimes wonder if I should ask,
but then I think it’s not really my place, and she’ll tell me when she’s ready. I end up having entire conversations with her in my head” [Respondent
14, female, aged 61 years].
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Textbox 3. Older adults’ experiences of nighttime worry.

“I’m a terrible sleeper and it really frustrates me. I wish things were different. When I lie awake at night in the dark, my thoughts become darker too.
Sometimes I dwell on things that seem trivial during the day, but at night, I can’t stop the thoughts and my mind keeps spinning” [Respondent 10,
female, aged 70 years].

“During the day, the thoughts don’t bother me as much. They bother me when I’m trying to fall asleep, so I try to fight them. (...) For instance, when
someone is ill and I have no control over the situation. (...) During the day, I do things I enjoy or I can talk to people about it, but at night I keep
ruminating (...) In those moments, I think to myself: ‘I need to fall asleep because it’s bad for my brain health if I don’t. Maybe I just shouldn’t stress
so much about not sleeping’” [Respondent 5, female, aged 73 years].

“(...) During the day, when I go for a walk, I don’t ruminate—the thoughts just come and go. But at night, when I can’t do anything, my thoughts tend
to spiral, and I get trapped in them. (...)” [Respondent 8, female, aged 64 years].

“I really don’t want to ruminate at night; that’s when my brain should get some rest. (...) I don’t mind thoughts about work, but they shouldn’t keep
me from falling asleep” [Respondent 1, male, aged 71 years].

“When I go to bed, my thoughts start spinning. (...) It only happens then, when I’m alone and everything is silent. During the day, there are many
distractions that keep those thoughts away” [Respondent 4, male, aged 72 years].

Subtheme 1.3: Mindfulness Apps to Manage Stress
Consistent with previous themes, daily stress did not motivate
participants to use the mindfulness app; 10 of 15 felt it had no
value at this stage of their lives. They explained, as outlined in
subthemes 1.1 and 1.2, that they already practiced mindfulness
effectively on their own and had developed strategies for
managing hassles. It is important to note here that the HELI
study positioned mindfulness as a tool for handling daily stress
and not presleep worry (Textbox 4).

Overall, theme 1 shows that older adults experience less
day-to-day stress but tend to worry about well-being, especially
at night. Worry before sleep may serve as a stronger motivator
for practicing mindfulness than daily hassles. Although we did
not directly ask about presleep worry as a motivator—this theme
emerged during data analysis—respondent 5 stated that if
mindfulness could help her stop ruminating at night and fall
asleep, she would start using the app “right away.”

Textbox 4. Perceived usefulness of mindfulness among older adults.

“[When asked about mindfulness] ... I do that during my walks. It doesn’t need to be fancy. I often pause to look around, with both feet firmly on the
ground, admiring a tree and pondering why its branches are shaped the way they are or why some might have broken off. (...) I started doing this when
I was still working; I would walk off my troubles and trust them to nature” [Respondent 12, female, aged 72 years].

“When I came across mindfulness I thought, ‘Yoga works for me,’ and I kind of left it at that” [Respondent 7, female, aged 64 years].

“When I look back at my life, there were times when I would’ve been more open to using an app like this—(...) when I was trying to find inner peace
and quiet my thoughts, years ago” [Respondent 15, male, aged 69 years].

Theme 2: Barrier: Perceptions of Mindfulness
The second theme explores perceptions of mindfulness, showing
two key points: (1) the term mindfulness carried negative
associations and (2) its meaning is unclear.

Subtheme 2.1: Negative Associations
The term mindfulness and its presentation carried (strong)
negative associations for 11 of 15 respondents, who referred to
it as spiritual or nonsense. These associations emerged only
after the term mindfulness was introduced midway through the
interview. The concepts of present-moment awareness and
acceptance, which we presented in scenarios before that point,
did not elicit such associations.

It reminds me of those people who spend an hour
discussing a painting ... or those who sip wine and
say, “I think I detect a hint of blackberry.” (...) I
sometimes tell my wife I find it ridiculous.
[Respondent 3, male, aged 68 years]

[While listening to the mindfulness app] ... I found it
challenging when they said, “look for a place within
yourself.” Now that I’m listening to it, I have to fight
the urge to laugh out loud! [Respondent 14, female,
aged 61 years]

Subtheme 2.2: Clarity of Mindfulness
In total, 7 of 15 participants were also unsure what exactly falls
under the umbrella of mindfulness. A question that was
frequently asked was: “Is that mindfulness?”

It’s the term. [In a sarcastic, exaggerated tone]
“Mindfulness!”. If you were to ask me what it means
I’d say, “no idea.” My first association is meditation,
but it’s much more than that. [Respondent 14, female,
aged 61 years]

Overall, in theme 2, we found that older adults had negative
associations with the term mindfulness and its presentation and
did not always fully understand what mindfulness entails, which
may serve as a barrier for engagement.

Theme 3: Barrier: Experiences With Mindfulness Apps
In the final theme, 11 of 15 participants found the mindfulness
exercises challenging, creating an important barrier hindering
use. Participants reported getting easily distracted during the
exercises, experiencing impatience as they wanted to “get on
with their lives,” and feeling unsure whether they were
practicing it correctly. A common sentiment was that
mindfulness “requires discipline that they did not have.”
Participants cited several reasons for these challenges: the
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lengthy exercises and long pauses caused impatience and
distraction, the passive “just listening” approach felt unengaging,
and the instructions seemed vague or spiritual.

When they tell me to put my arms by my sides, that’s
fine. But when they ask me to “sink into the mattress,”
I’m like, “What the hell? (...) How am I supposed to
do that? I can’t sink any further!” [Respondent 14,
female, aged 61 years]

With mindfulness, all you do is listen, so my mind just
wanders. I feel like I didn’t do the exercises like they
were meant to be done. I really tried, and I even have
a book “meditating is something you have to learn,”
but honestly, how on earth do people manage to
meditate? [Respondent 5, female, aged 73 years]

Difficulties practicing with the mindfulness app appeared to be
a key barrier for respondent 5, who hoped it would help with
nighttime rumination (see subtheme 1.3). While listening to one
of the app’s exercises at the end of the interview, she said:

I really can’t keep this up for 15 minutes. My mind
has already drifted off. The silent pauses just feel so
long. I almost zoned out again.

Discussion

Principal Findings
This study examined motivators and barriers for Dutch older
adults to use a mindfulness app to manage stress within a
broader brain health intervention. A key finding is that none of
the respondents embraced the mindfulness app as a meaningful
addition to their lives, while other apps offered in the
intervention, such as a gamified walking app, were successfully
integrated into many of their daily routines. Thematic analysis
identified 3 themes that explain the app’s limited reception.
Theme 1 can be classified as a motivator, and themes 2 and 3
as barriers: (1) older adults lacked motivation for mindfulness
apps, as they experienced fewer daily hassles and already had
coping strategies to deal with daily stress; (2) older adults had
negative perceptions of mindfulness (eg, that it is too spiritual)
and did not fully understand what it is, hindering engagement;
and (3) older adults struggled with mindfulness practice itself,
with losing focus being the most common challenge.

Comparison to Prior Work
An interesting finding related to the first theme was that older
adults felt they had become better at managing stress with age
through strategies akin to mindfulness, such as present-moment
awareness and acceptance. This view aligns with research
showing that mindfulness traits—present-moment awareness,
acceptance, and decentering—all increase with age [55-59].
Mahlo and Windsor [57] explain these findings through the
socioemotional selectivity theory [60], suggesting that
mindfulness develops naturally as individuals become more
aware of their finite time. This awareness encourages a stronger
focus on enjoying the present and motivation for adopting an
accepting attitude toward negative momentary experiences.
They further propose that experiencing life changes in various
domains (eg, social relationships, professional identities, and
physical health) [61] deepens awareness of the fleeting nature

of experiences. In support of this, research shows that older
adults are generally less reactive to daily stressors [62], a pattern
also observed in our study. Respondents reported that, with age,
they had become better at managing everyday hassles by staying
present in the moment, accepting situations as they are, and
viewing their thoughts and feelings from a distance rather than
becoming absorbed by them.

Older adults may have developed mindfulness qualities that
help them cope with daily hassles, but the current findings
suggest that older adults may still be inclined to rely on worry
as a coping strategy for more significant issues. Older adults’
worries frequently revolve around important themes for
well-being, including health and global political tensions
[63-66]. Worry is a motivated response to manage these threats,
rooted in the belief that it serves a protective function. Many
individuals hold—whether conscious or not—positive
metacognitive beliefs about worry, such as “worrying helps me
cope” or “worrying keeps me prepared” [67,68], which leads
them to engage with intrusive thoughts rather than letting them
pass [69]. In some cases, worry can indeed be beneficial, serving
as an emotional buffer or drawing attention to situations that
require action, such as scheduling a medical check-up [70].
Given the potential impact of health and global issues on
well-being, exploring threat scenarios and coping strategies
through worry [68] may be more beneficial than dismissing
these concerns too quickly. In contrast, hassles are often
short-lived and less consequential, and stress or frustration
serves little purpose in managing them. This aligns with the
strength and vulnerability integration model, which posits that
while stress management generally improves with age,
uncontrollable and highly negative stressors remain challenging
for older adults [71]. Over time, individuals may continue to
view worry as useful for coping with such stressors but
recognize that daily frustrations are unhelpful, leading them to
adopt more mindful strategies for handling minor stressors [71].

Worry becomes problematic for brain health once it becomes
excessive or interferes with sleep. In many cases, individuals
can decenter and shift attention from worry once they feel that
they have explored relevant outcomes [68]. However, those
struggling with sleep may also negatively appraise and resist
worry, with participants in this study reporting that worry
“should not keep them from falling asleep” and describing trying
to “fight” worry. These negative metacognitive beliefs can
trigger a cycle of repetitive thinking [68,72]. This can cause
individuals to shift between worrying about the trigger (eg,
“What if my son gets in an accident?”) and the worry itself (eg,
“I shouldn’t worry or I won’t sleep”), creating a sense of being
“trapped in thoughts,” as one respondent put it. Sella et al [72]
found that these negative metacognitions about worry contribute
to sleep difficulties in “normally” aging older adults (ie, without
insomnia), as those with such beliefs tend to rely on
counterproductive strategies like thought suppression, rather
than allowing thoughts to pass and shifting attention.

Cognitive fatigue and an absence of distractions also make it
particularly challenging to manage worry in such a mindful way
before sleep. Research suggests that older adults often have
fewer cognitive resources at night, making it harder to block
unwanted thoughts and leading them to rely on heuristics when
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processing concerns [73-77]. Even with the knowledge that it
is better to allow thoughts to pass and not cling onto them,
cognitive fatigue can make it more challenging to suppress
dominant responses, such as rumination [78,79] and
catastrophizing [80], at nighttime [77]. This may explain why
participants reported dwelling on issues at night that seemed
trivial during the day. Additionally, in line with observations
by Charles [71] and Gould et al [81], older adults felt more
vulnerable to their thoughts in the quiet of the evening without
the distractions of the day.

In addition, metacognitive beliefs, cognitive fatigue, and the
absence of distractions before sleep may help explain why older
adults reported worrying specifically before going to sleep. The
worry that may delay sleep reported by participants reflects a
broader trend in the general population, with approximately
50% of older adults having difficulties falling or staying asleep
[82]. Beyond the normal physiological changes in sleep patterns
that accompany aging, dysfunctional metacognitions [83] and
cognitive fatigue [78] can drive excessive worry that disrupts
sleep and can harm brain health in older adults. Addressing
these factors presents a promising opportunity in brain health
interventions.

The mindfulness app offered in the multidomain intervention
was rarely used for worry before sleep by our participants,
despite its potential to counter unhelpful metacognitions through
acceptance and psychological distancing. This may be because
the HELI study presented the app primarily as a tool for
managing daily stress, while sleep was addressed in a separate
domain. This approach was reasonable, given that the sleep
module (CBT-I) already included strategies for nighttime
brooding, alongside support for a healthier circadian rhythm
(eg, through sleep restriction). As a result, participants may not
have seen its relevance for nighttime rumination. Since many
already had strategies for coping with daily stress, they may
have dismissed the app as irrelevant.

The analyses above suggest that it may be worthwhile to tailor
mindfulness exercises better to the needs of older adults. A large
cross-sectional study by Huberty et al [84] on users of the
mindfulness app “Calm” (N=12,151) suggests that addressing
presleep worry instead of everyday hassles is a promising
possibility, as sleep difficulties were the most cited reason for
use (72%), with older adults significantly overrepresented in
this group. Other studies underscore that helping users recognize
the value of mindfulness apps may equip them with the
motivation to overcome other barriers, such as the unhelpful
perceptions of mindfulness found in theme 2. In a study on a
mindfulness-based positive aging intervention, Lomas et al [85]
found that older adults faced remarkably similar barriers to
practicing mindfulness, including associations with spirituality
and a limited understanding, but were motivated to overcome
these barriers, as they believed that its benefits outweighed any
drawbacks. A review of qualitative studies by Hmwe et al [23]
found that older adults practicing mindfulness for health issues
like breast cancer, chronic low back pain, and depression cited
perceived health benefits as the key reason for continued practice
despite reporting similar obstacles. Some studies also market
directly as “mindfulness studies,” possibly attracting participants
who already believe in its benefits [38,86].

In addition, perceived usefulness (or “performance expectancy,”
in terms of the UTAUT-2 framework) is the strongest predictor
of mobile health adoption among older adults [12] and was
likely a key factor limiting engagement in this study. This study
underscores the importance of addressing the right needs with
mindfulness and communicating benefits clearly within broader
interventions, with worry before sleep as a compelling focus
for older adults [83].

Finally, the barrier of finding mindfulness practice difficult in
the third theme suggests that it may be worthwhile to present
mindfulness concepts in more engaging ways. One respondent
in this study was highly motivated to manage her worry with
mindfulness but frequently became distracted during exercises,
leaving her feeling as though she “wasn’t doing it right.”
Participants noted several factors contributing to distraction,
such as the length of the exercises, long silent pauses, unclear
instructions, and an unengaging listening format. Lomas et al
[85] suggested practical strategies to address most of these
issues, including clear and structured guidance, concrete
language, integration into existing routines, and keeping
exercises under 10 minutes. We encourage practitioners to
consider them when designing mindfulness apps. Even with
these adjustments, individuals who worry before sleep may still
find mindfulness meditation difficult. Banerjee et al [69] found
that, especially when starting out with mindfulness practice,
worriers can become so overwhelmed by their thoughts that
they struggle to stay focused during listening exercises, leading
them to view mindfulness apps as unhelpful [87]. Especially
since mindfulness meditation often relies on mental imagery
(eg, “imagine your thoughts as clouds”), it may be challenging
for older adults with reduced cognitive resources at night to
stay focused. While mindfulness exercises can help individuals
manage worry once they are fully engaged, excessive worriers
who are new to practice may benefit more from interventions
that require more concrete and active participation, such as
writing. Expressive writing [88], for example, encourages
individuals to actively engage with worry rather than suppress
it [89]. Thought records, commonly used in CBT-I, help worriers
reframe unhelpful sleep beliefs through guided writing prompts,
such as challenging the idea that 8 hours of sleep is essential
[90]. Finally, writing interventions may be more effective when
implemented earlier in the day, before cognitive resources
decline [78]. Future studies can use these insights to design
more engaging and effective tools for managing worry before
sleep.

Strengths and Limitations
The study has several strengths. First, we promoted the study
as focused on brain health and only introduced the term
mindfulness midway through the interviews. This allowed us
to explore how stress naturally emerged in response to
open-ended questions about lifestyle and understand the role
of present-moment awareness and acceptance in older adults’
daily lives through scenario-based questions, free from
associations with mindfulness. We found that older adults
already use mindfulness-like coping strategies, and we identified
worry as a promising target for brain health interventions. We
also provide recommendations for addressing its mechanistic
underpinnings. Second, we contribute to theoretical
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understanding by explaining why older adults may use
mindfulness skills to manage hassles but not presleep worry,
aligning with the strength and vulnerability integration model
[71].

There are also limitations to consider. First, the sample may not
represent the broader population of older adults at risk for
dementia, as participants had completed a 6-month lifestyle
intervention. Accordingly, we cannot fully rule out that some
mindfulness-like coping strategies were influenced by exposure
to the mindfulness app embedded in the intervention.
Nevertheless, we consider our conclusions well-grounded, as
many participants reported minimal engagement with the app,
and the findings were interpreted in relation to existing empirical
and theoretical literature on stress and aging. Second, our sample
lacked diversity in socioeconomic position and cultural
background. All participants were White and of Dutch origin,
with 80% having a higher educational level, compared to
20%-30% in the general Dutch population [91]. To ensure that
the needs of other demographics are taken into account in the
development of brain health interventions, future research will
require deliberate recruitment efforts. Unlike many mindfulness
studies [36], our sample did achieve an equal sex distribution,
providing insight into male perceptions of mindfulness.

Conclusions
This interview study examines what motivates or prevents Dutch
older adults from using a mindfulness app within a broader
brain health intervention. Many respondents saw little value in
mindfulness apps, making them less well-received than other
intervention components. Though the app was positioned as a
tool for general stress management, our findings suggest that it
may have been more appealing if explicitly tailored to address
presleep worry—an issue participants clearly recognized in their
daily lives. We interpret these findings in light of the literature
on aging and stress and offer recommendations for presenting
mindfulness in ways that better align with older adults’ needs
in multidomain lifestyle interventions.

The extent to which applying these insights improves brain
health within the HELI study cannot yet be assessed, as the
outcomes are not yet available. However, our findings suggest
that the perceived relevance of intervention components in
addressing specific issues of participants strongly determines
engagement with them, which may influence their impact on
brain health. Because stress is only one part of a broader lifestyle
approach to preventing cognitive decline, other
domains—including physical activity, nutrition, and sleep—must
also align with older adults’ experiences and needs. Doing so
is essential to maximize the effectiveness of comprehensive
brain health interventions and to reduce up to 45% of dementia
risk associated with modifiable lifestyle factors.
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