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Abstract
Background  Mindfulness and Positive Psychology interventions have proven effective in enhancing psychosocial 
well-being and cognitive abilities among older adults residing in long-term care facilities. However, the 
implementation of health promotion measures in this population remains limited. Participatory intervention 
development with this target group is rare and processes of generating intervention content, format, and delivery as 
well as design decisions are often not well-documented. Our research aim was to use person-based co-design (PBCD) 
methods to facilitate the translation of meaningful stakeholder experiences into the design of an on-site and digitally 
delivered mindfulness-informed intervention (MII) for health promotion in nursing homes.

Methods  The PBCD process involved multiple stakeholders, including the target group, their relatives, nurses and 
other experts from nursing homes, health insurance representatives and app developers. The iterative process 
comprised several key steps: theory-based selection of mind–body exercises by the project team, informal discussions 
with intervention experts, semi-structured interviews with the target audience (n = 3) during 12 sessions, pre-test of 
the exercises through an online survey with researchers (n = 15), online survey with project partners, nursing facility 
experts, caregivers, and the general public (n = 12). Qualitative feedback was assessed through deductive-inductive 
content-structuring analysis. For the digital version, the app developers created two front-end application examples, 
of which one was further refined based on regular feedback from the target audience and the research team.

Results  MII (named silBERN) for health promotion comprising preparatory elements (welcoming, general 
information), 22 exercises and 13 exercise repetitions in 8 modules with a delivery plan over 8 weeks. 11 exercises 
were adopted and 8 exercises were excluded based on feedback from different stakeholders. User experience was 
incorporated in the app version. The main feedback referred to the complexity/comprehension of exercises. A 
resource-oriented view of the target group was implemented. The PBCD process proved valuable despite its time-
intensive nature.
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Background
Introduction
Cognitive impairments as well as depression are preva-
lent among older individuals residing in long-term care 
facilities [1–3]. However, the implementation of inter-
vention measures aimed at enhancing psychosocial well-
being and cognitive abilities in this population within 
residential care settings remains limited [4]. The Ger-
man “Prevention in Long-Term Care Facilities” guideline 
highlights the dearth of evidence regarding the effective-
ness of interventions to strengthen these aspects in care 
facilities [5].

Thus, a four-year collaborative project was conducted 
with the primary objective of promoting cognitive per-
formance and psychosocial health in older adults resid-
ing in nursing homes through the implementation of a 
mindfulness-informed health promotion intervention to 
be delivered either in a group setting with a trainer (ana-
logue) or digitally on an individual basis with technical 
support (digital).

Mindfulness
Mindfulness is a cognitive state and meditative practice 
rooted in various contemplative traditions, including 
Buddhism, where individuals purposefully direct their 
attention to the present moment’s sensory experiences 
and mental phenomena without judgment, fostering self-
awareness and mental clarity [6]. It involves cultivating 
an open and receptive attitude, acknowledging thoughts 
and emotions as they arise [7], and has been widely 
incorporated into secular therapeutic interventions to 
promote psychological well-being, stress reduction, and 
emotional regulation [8, 9]. Mindfulness practice typi-
cally centers on anchoring attention to the breath, bodily 
sensations, or other sensory inputs, enhancing metacog-
nitive awareness [10] and potentially facilitating positive 
cognitive and emotional outcomes. The taught exercises 
within mindfulness-enhancing programs can typically 
be described as either (a mindfulness-based exercises 
and procedures that develop mindfulness directly and 
(b mindfulness-informed exercises that promote mind-
fulness through an understanding of the connection 
and mutual influence of body and mind [11, 12]). In 
many interventions, mindfulness is practiced in order to 
enhance well-being and quality of life, a goal shared by 
exercises rooted in Positive Psychology [13]. Often, these 

exercises focus on aspects related to gratitude, forgive-
ness, optimism, savouring, curiosity, courage, altruism 
and meaning of life, which have been shown to be effec-
tive among healthy older adults [14].

One of the most widespread programs to promote 
mindfulness is Mindfulness-based Stress Reduction 
(MBSR). MBSR is a program developed by Jon Kabat-
Zinn that integrates mindfulness meditation and other 
mind–body practices in an eight-week program offered in 
a group format. The program intends to help individuals 
manage stress by cultivating present-moment awareness, 
enhancing emotional regulation, and fostering a healthier 
relationship with thoughts and emotions, initially devel-
oped to help patients suffering from pain [15]. It has been 
researched extensively [12, 16–18] and is utilized to com-
plement medical and psychological treatments, showing 
positive effects on psychological well-being and physical 
health in many different (patient) populations [19].

For older adults, MBSR programs appear similarly 
effective. A number of studies were conducted with indi-
viduals aged 65 and older living in their own homes, with 
some populations feeling lonely or being depressive. The 
authors found positive effects on a large array of out-
comes, including perceived stress [20], awareness, self-
reflection and self-acceptance [21], mood [22], relaxation 
and interpersonal connection [23], immune function 
[24, 25], as well as cognitive function [26]. A systematic 
review [27] found mixed results for memory, executive 
function and processing speed, however, and a meta-
analysis on six studies provided mixed results for stress 
and anxiety, but positive effects on depression [28]. For 
older adults living in a continuing care retirement com-
munity, Moss et al. [29] implemented a mixed-methods 
approach to analyze the impact of MBSR training and 
found significantly greater improvement in acceptance, 
psychological flexibility and in role limitations in the 
80 + year-old intervention group compared to a ran-
domized control group. Ernst et al. [30] show that a sat-
isfactory number of participants aged 72–98  years can 
complete the MBSR course (60% in the feasibility study). 
In their study, participants show significant improve-
ment in the SF-12 physical health summative scale, a 
decrease in depressive symptoms, and there is a poten-
tial to achieve improvements in mental health and life 
satisfaction.

Conclusion  Stakeholder participation has led to interventions that fit the needs of the target group. The process 
of engaging all stakeholders in the PBCD process can be time-consuming and intensive. Careful reflection on the 
development process indicates that a preliminary phase of participation was carried out. A randomized controlled 
trial of the silBERN intervention is required to evaluate usability and effectiveness.

Keywords  Person-based co-design, Nursing homes, Mindfulness, Digital mindfulness, MHealth, Intervention 
development, Participatory research, Mind–body medicine
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In addition to the widely known MBSR program, a 
mindfulness-based program adapted to the abilities and 
needs of older individuals has been developed, named 
Mindfulness-Based Elder Care (MBEC) [31]. The effec-
tiveness of MBEC has been evaluated, for example, in 
Hsiung et al. [32], who conducted a randomized con-
trolled trial (RCT) among seniors with disabilities in 
long-term care residential settings and found improve-
ments in anxiety, depressive symptoms and spiritual well-
being. MBSR and related formats have been approved 
generally feasible in older adults [33], however, stud-
ies conducted for institutionalized older adults remain 
extremely limited. Building on the preliminary insights 
from a feasibility study involving the implementation of 
a MBSR course in a German nursing home [30] and the 
insights provided by McBee [31] and Hsiung et al. [32], in 
this study, a participatory approach to develop a mindful-
ness-informed intervention (MII) for this specific target 
group is described and reflected.

Health promotion course BERN
Scientifically evaluated programs in the field of mindful-
ness interventions, such as the above described MBCR 
and MBEC programs, are typically rooted in the topics 
of cognitive behavior, exercise, relaxation, and nutrition 
– the four pillars of the BERN concept [34, 35]. The ele-
ments of a health promotion course based on these prin-
ciples, called BERN course, clearly show beneficial effects 
on participants with different chronic diseases [35]. In 
the University Outpatient Clinic for Integrative Health 
Care and Health Promotion of Witten/Herdecke Univer-
sity, a multiprofessional primary health care institution, 
the BERN course is provided for patients with diverse 
indications in eight modules in a group setting on-site, 
since December 2020 and also as an online group course 
during the Covid-19 pandemic. The themes of each mod-
ule include stress and stress management, relaxation, 
mindful movement, nutrition, social network, language 
and expression, self-help and self-healing, as well as 
relapse prevention (see Table 1).

Table 1  Theory- and evidence-based intervention draft comprised of 26 exercises in 8 modules
Module Exercise Description
Module 1: Stress 
and Stress 
Management

Setting Goals Defining personal goals as part of stress management
Source of Strength Identifying personal resources and supportive memories
New and Good Focusing attention on positive experiences or events

Module 2: 
Relaxation

Diaphragmatic Breathing Breathing technique to activate the relaxation response
Fist Exercise Progressive muscle relaxation using hand tension and release
Meditation – Relaxation Response Meditation to activate the body’s natural relaxation state
Meditation in Daily Life Integrating meditation as a regular part of the daily routine
Minis Short relaxation exercises for everyday use

Module 3: Mind-
fule Movement

Body Scan Guided practice to build body awareness
Yoga Gentle mindful movement with attention to one's physical limits
Qi Gong – Meridians Gentle energy-based movements, including work with meridians
Qi Gong – Regulate the Breath Breathing and movement exercise for regulation and relaxation
Walking Meditation Meditative walking practice with awareness of the steps
Movement Prescription Personalized plan or encouragement for regular movement
SARW – Be Mindful Awareness practice with focus on attention and acceptance

Module 4: 
Nutrition

Mindful Eating Exercise (Raisin Exercise) Mindful awareness while eating a small item like a raisin
Mediterranean Diet – Mindful Drinking Practice mindfulness during drinking, connected to Mediterranean diet principles
20 Things → 3 Things (Treasure Chest) Reducing and focusing on a few meaningful items or practices
Guided Imagination “Kitchen” Visualization related to a kitchen environment to explore feelings and 

associations
Module 5: Social 
Network

Social Atom – Relationship Network Mapping and reflecting on personal social connections

Module 6: 
Language and 
Expression

Postcard Creative expression through writing or drawing on a postcard
Loving-Kindness Meditation Meditation focused on sending goodwill and compassion to oneself and others

Module 7: 
Self-Help and 
Self-Healing

Meaning and Purpose (Self-Help Strategies) Exploring personal meaning and self-care approaches
Jokes/Humor/Laughter Encouraging laughter and humor for emotional well-being

Module 8: Relapse 
Prevention

Prescription – Self-Care Health Plan Creating a personalized plan for long-term well-being
Conclusion Summary and overview of practices, encouragement to continue independently
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Theory- and evidence-base for the present intervention
For the purpose of our study, content of the MBSR and 
BERN programs was selected and adapted to the specific 
target group of residents in nursing homes. This serves 
as a theory- and evidence base for the intervention. In 
addition to MBSR and BERN protocols, existing experi-
ence from the MBEC model [31] were considered. One of 
the main difference between MBEC compared to MBSR 
and BERN protocols is that it was developed for an older 
population, in which the significance of goals is not as 
prominent as it is for younger individuals, who are gener-
ally the target groups of the other protocols. According to 
Lucia McBee [31], in the MBEC framework, the focus for 
seniors is more on letting go of goals. At the same time, 
“letting go” is also a key outcome of mindfulness medita-
tion. Using a participatory approach, the exercises were 
further developed according to the needs and resources 
of the target group.

Participatory intervention development
Traditionally, intervention development guidelines pri-
marily focus on constructing a solid theoretical foun-
dation for a one-size-fits-all intervention and then 
conducting experimental tests to validate the assumed 
causal relationships [36, 37]. However, they tend to 
neglect practical aspects related to the intervention’s 
implementation and feasibility until later stages [38, 39]. 
As a result, even if an intervention is theoretically well-
founded and supported by evidence, it may fail to be 
effective or adopted by the target group due to various 
translational factors [40–42]. For example, patients or 
healthcare providers might not perceive the intervention 
as useful or relevant to their needs. Additionally, if the 
intervention is difficult to navigate or implement within 
the existing healthcare system, it may face resistance or 
challenges in gaining widespread acceptance [43].

Therefore, there is currently a strong emphasis on 
involving patients and the public in health research [44]. 
The emphasized participatory approaches aim to address 
the aforementioned shortcomings by actively involving 
stakeholders throughout the intervention development 
process [37, 45]. These individuals become active part-
ners in the research process, sharing power and influence 
over its various stages and outcomes [46–48]. By includ-
ing stakeholders early on, their perspectives, preferences, 
and concerns can be considered from the outset, ensur-
ing that the intervention is not only theoretically sound 
but also practically acceptable and feasible [46–48].

The foundation of participatory research rests on two 
essential principles: inclusivity and democracy. These 
principles foster effective cooperation and power-sharing 
among stakeholders, particularly those directly affected 
by the research [46]. Inclusivity ensures that individuals, 
who are the focus of the research, actively participate in 

the process, while democracy ensures they have equal 
influence and decision-making power alongside research 
professionals. These collaborative approaches increase 
the likelihood of successful implementation and uptake 
of the intervention, ultimately leading to improved 
healthcare outcomes [46].

However, it is not fully understood how to execute this 
engagement effectively and meaningfully to achieve gen-
uinely patient-centered research [44]. Therefore, several 
methodologies have been proposed, such as community-
based participatory research [49], action research (e.g., 
[50]), co-design (e.g., [51]), person-based approaches 
[52], intervention mapping (e.g., [53]), user-centered 
design (e.g., [54, 55], and others, which align with these 
principles. These methodologies share the common goal 
of involving stakeholders and use specific protocols and 
methods.

As our target group is older adults in long-term care 
facilities with cognitive impairments, we adopted prin-
ciples from these approaches that suited the setting 
and intention of the study in the best way possible. The 
approach being employed in this study can be described 
as a person-based co-design (PBCD) approach.

The person-based approach originates from the field of 
health psychology and serves as a framework for crafting 
interventions setting out to foster health-related behav-
ioral changes, whether involving digital components 
or not [52, 55]. We believe this approach is crucial for 
determining the most suitable and effective interven-
tion design elements tailored to our specific population. 
Qualitative research plays a central role in the person-
based approach throughout all stages of intervention 
development and assessment, spanning planning, design, 
initial development, acceptability and feasibility testing, 
as well as evaluation in clinical trials and real-world sce-
narios [55].

In addition to a person-based approach, co-design rep-
resents a methodology that not only accumulates knowl-
edge across successive development cycles [56] but also 
places special emphasis on integrating diverse stakehold-
ers, reconciling conflicting requirements, and swiftly 
transitioning concepts into testable prototypes. Like 
other design approaches, co-design employs a variety of 
tools and exercises to facilitate collaboration between 
professional designers and individuals typically untrained 
in design processes, such as patients and therapists [51]. 
When executed effectively, co-design amalgamates var-
ied perspectives, inputs, and skill sets to address spe-
cific issues [57]. Consequently, this approach enhances 
the acceptability and integration of interventions into 
existing clinical practice by accommodating pertinent 
contextual factors identified by stakeholders in the devel-
opmental process.
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Based on these principles, we allowed for the integra-
tion of perspectives and preferences from those who will 
ultimately benefit from the research in order to create an 
analogue group MII and a digital individual MII that are 
patient-centered and contextually appropriate.

Objectives
The study aimed to explore the application of a PBCD 
approach in developing an analogue (on-site) group MII 
called silBERN that is subsequently translated for indi-
vidual use into a digital format (app) for older individu-
als in nursing homes. By actively involving stakeholders, 
the research sought to collect knowledge and experi-
ences, prioritize objectives, and generate solutions. The 
main objectives were to understand how PBCD prac-
tices translate meaningful stakeholder experiences into 
intervention design based on pre-defined principles 
(foundational framework BERN, salutogenic approach, 
feasibility) and to provide an overview and reflection of 
the PBCD activities employed in this project.

Methods
Target group of the intervention
The study was registered in the German Register of 
Clinical Studies (ID: DRKS00030409). Ethics vote (IRB) 
was obtained from the ethics committee of the Univer-
sity Witten/Herdecke (no. 233/2020). The planned MII 
planned to include residents of inpatient care facilities 
(nursing homes) in Germany who voluntarily agree to 
participate. Inclusion criteria have been outlined together 
with care facility employees, requiring participants to ful-
fill specific criteria, including age (≥ 70  years), cognitive 
capability (Minimal Mental Status Test—MMST ≥ 20), 
and the capacity to actively engage in group activities, 
participate in group discussions, communicate effec-
tively, and comprehend and execute exercise instruc-
tions. Informed consent to participate was obtained from 
all of the participants in the study.

Planned delivery framework of interventions
Based on these prerequisites, we allowed for the inte-
gration of perspectives and preferences from those who 
will ultimately benefit from the research in order to cre-
ate an intervention (on-site and app-versions) that is 
patient-centered and setting-based. For the goal of test-
ing the intervention in a randomized controlled trial [58], 
it was planned to establish study groups each comprising 
5–7 nursing home residents receiving i) group exercise 
sessions under the guidance of certified BERN trainers 
(on-site), ii) engagement with an app-assisted exercise 
program (app), or iii) control condition, i.e., adhering 
to the facility’s customary program (treatment as usual) 
throughout the intervention phase.

The group exercise sessions, led by a trainer (qualified 
therapist for health promotion; experienced with the tar-
get group), were planned to be scheduled to take place 
once a week (50–60 min), while the app-based interven-
tion was intended as a form of an outreaching health 
promotion measure entailing for example two shorter 
sessions per week (20 min each session) in the residents’ 
room. In the app-based intervention, residents would 
be guided one-on-one by assistants to engage in mind-
fulness-informed exercises facilitated through the app. 
These assistants may encompass caregivers, volunteers, 
relatives, and other participants, who will undergo pre-
paratory training and receive a comprehensive manual 
to proficiently administer and accompany the exercises 
informed by prior insights and feedback. It was planned 
that a tablet would serve as the primary medium for con-
ducting the app-supported exercises. Notably, the exer-
cises themselves, whether presented within the on-site 
sessions or through the app-supported intervention, were 
tried to maintain uniformity and consistency.

Stakeholder involvement
The initial project outline developed in 2019 envisioned 
a participatory intervention development workshop 
with 20 participants from various stakeholder groups. 
The start of the project coincided with the beginnings of 
the COVID-19 pandemic and the resulting restrictions 
on face-to-face meetings. Therefore, these workshops 
could not be held. Instead, alternatives were developed to 
enable participatory principles.

The project’s person-based co-design approach entailed 
the active involvement of a diverse range of stakeholders. 
These stakeholders include participants and individu-
als directly impacted by the project, such as those from 
the target demographic and their family members. Addi-
tionally, experts from nursing facilities, i.e. individuals 
involved in caregiving, regardless of their specific train-
ing, contributed their insights. This includes profession-
als such as nursing practitioners holding licenses, as well 
as other caregiving roles like nursing assistants, care 
aides, and other caregiving personnel within the facili-
ties. Additionally, researchers from different disciplines 
and teams, positive psychology intervention experts, as 
well as general citizens were included in the project.

The overall project was accompanied by a project advi-
sory board. Members of the advisory board represent the 
fields of health and nursing science, the business sector 
(operators of care facilities), funding entities (represented 
by a delegate from the project funder), as well as a politi-
cal representative and family members of residents in a 
care facility. Additionally, nursing professionals and/or 
nursing home managers are included in the project advi-
sory board. It was decided to appoint the funder of this 
project (association of statutory health insurance funds) 
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in the role of the representative of the health insurance 
sector. With one representative per outlined role, the 
advisory board consisted of seven members.

Intervention development steps
All in all, seven steps involving person-based and co-
design methods were pursued. All participants were 
comprehensively informed about the project in advance 
(content, procedure, type of exercises) in accordance 
with the guidelines for patient participation [59]. A role 
definition was created, and stakeholders were specifically 

invited to participate as representatives of the relevant 
roles. This inclusive stakeholder collaboration aimed 
to ensure a comprehensive and multifaceted perspec-
tive throughout the project’s development and imple-
mentation. The seven steps are illustrated in Fig.  1 and 
described more detailed in the following.

Step 1: theory- and evidence-based intervention draft
The planning process integrated theory and empirical 
findings with the collection and utilization of new data to 
formulate interventions [60]. As a first step of the process 

Fig. 1  Flowchart of the seven-step intervention development process. The process began with a literature- and theory-informed intervention draft (Step 
1), followed by participatory testing and validation involving the target group and stakeholders (Steps 2–6). Finally, the intervention protocol was trans-
lated into a digital format through structured app development (Step 7)
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(described in Fig.  2), a comprehensive literature review 
was conducted, focusing on the utilization of mindful-
ness-based and -informed exercises within the study’s 
specific target population. As a foundation for exercise 
development, the BERN health promotion exercises were 
adopted, alongside an inherent salutogenic approach in 
implementation and the underlying assumption of the 
feasibility of mindfulness-based and -informed exercises 
within the targeted study demographic, as demonstrated 
in Ernst et al. [30]. Furthermore, insights derived from 
the MBEC program [31] were incorporated into this 
process.

This was followed by two expert interviews with posi-
tive psychology intervention practitioners who teach the 
approach “Humor Hilft Heilen (humor supports heal-
ing)” in clinical settings. Based on the insights generated 
through the study of the literature, the BERN framework 
was adopted by a subset of the author team. The out-
comes of these evaluations were subject to thorough dis-
cussions among researchers of the Institute of Integrative 
Health Care and Health Promotion (IGVF), including a 
content expert interview with the head of the institute, 
a discussion with the advisory board, a scholarly dis-
cussion group with researchers spanning various fields 
(including psychology, public health, behavioral econom-
ics, medicine, neuroscience, nursing) within the Faculty 
of Health at the University of Witten/Herdecke. Some of 
these researchers also have experience in nursing and/or 
are yoga and meditation teachers besides their research 
activities.

Collectively, this endeavor resulted in the establish-
ment of a foundational repertoire of 26 exercises – the 
theory- and evidence-based intervention draft – serving 
as the basis for subsequent iterative refinements through 
participatory methodologies (see Table 1).

Step 2: testing with target group representatives
The exercises selected and adapted were carried out for 
an initial test in 12 online video call sessions of 1.5  h 
involving three representatives of the target group and 
then discussed in detail with them afterwards (mini focus 
groups). These subjects were in the age range of 77 to 
91  years in the year of the survey, 2021, and were resi-
dents of a nursing facility that supports the project as a 
practice partner. They performed all exercises accord-
ing to the instructions that were either delivered live and 
online by one of the researchers or by a video that was 
recorded previously by the research team. Based on semi-
structured interview questions (see Appendix 1a), the 
representatives of the target group gave comprehensive 
feedback on the exercises and their experience of per-
forming them. Finally, they evaluated the overall course. 
The sessions were recorded in form of memory protocols 
summarizing the results of the sessions.

Step 3: online pre-test
As a further element of the participatory development, 
all planned exercises were evaluated anonymously by 
researchers at the IGVF in a pre-test for the planned 
online survey. The survey contained quantitative and 
qualitative feedback questions about the delivery and 

Fig. 2  Intervention development components—Part 1
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content of each exercise presented by the same videos as 
in Step 2.

Step 4: online test with stakeholders
Based on the pre-test, the survey was slightly adopted 
for the online survey with a broader stakeholder audi-
ence. The exercises were distributed via the same format 
as in Step 3 via a four-week anonymous feedback sur-
vey to representatives of the project practice partners, 
to experts from care facilities and caregivers, and to the 
interested public via a web link on the IGVF homep-
age. The link was also distributed in social media and on 
the website of the association for caring relatives (www.
wir-pflegen.nrw.de). At the beginning of the survey, the 
participants were asked (optionally) to which group 
of persons (role) they assigned themselves. From the 
answers, it can be seen whether and in what number per-
sons of the defined roles took part. The surveys have been 
developed for this study and are provided in Appendix 2. 
They contain statements that could be answered “yes” 
(agreement with the statement in question) or left blank 
(“not-yes”), as well as open-ended questions regarding 
suitability, difficulties and advantages of the exercise. 
Data were analyzed according to a protocol as described 
in the section “Data analysis”.

Step 5: discussion of results by the project team
We followed a systematic approach to collecting and con-
densing qualitative feedback. Based on the different types 
of data, memory logs were analyzed to ensure align-
ment between free-text responses and the statements of 
the target groups during the mini focus groups. Expert 
input by the senior author of this study informs the final 
approach to handling feedback. We conduct frequency 
counts in the qualitative analysis to gauge the urgency 
of adjustments needed. We also considered the trans-
ferability of feedback to other exercises and determine 
action steps based on relevance and alignment with our 
assumptions. Based on the analysis of the data acquired 
in the online surveys and mini focus groups with the tar-
get population, a theory-, evidence- and person-based 
intervention draft was presented to and discussed by the 
whole team of the IGVF. The discussion was recorded by 
a meeting minutes protocol.

Step 6: feedback from advisory board & funding organization
In a next step, the results were presented to the advisory 
board and funding organization (health insurance rep-
resentatives). After incorporating feedback from these 
agents, the final exercises protocol was finished.

Step 7: app development
Based on the final protocol, the development of a mobile 
app comprised a series of distinct but interconnected 

sub-stages. The initial phase of app development involves 
identifying and selecting proficient app developers with 
the required expertise. Developers’ competence is para-
mount as it directly influences the quality and functional-
ity of the end product. Based on a carefully established 
protocol, potential app developers were contacted, and 
after a rigorous evaluation, one developer was chosen 
who demonstrated a comprehensive understanding of the 
project’s objectives and technological requirements. In a 
next step, a storyboard was developed by the research 
team. Representatives from the project team, app devel-
opers, and health insurance representatives convened 
regularly to ensure constant collaboration. These meet-
ings served to review progress, address challenges, and 
align the development trajectory with the project’s goals.

Data analysis
The collaborative approach yielded both quantitative 
and qualitative data for each proposed exercise. The data 
acquired from the mini focus groups (Step 2) was incor-
porated directly while the answers of the two online sur-
veys (Steps 3 and 4) were analyzed systematically based 
on the following principles.

Quantitative feedback
Based on the online survey, we counted the “yes” replies 
as well as the number of responses in the “other” field. As 
soon as at least one participant ticked one of the state-
ments that contained negative criticism, we analyzed the 
qualitative feedback provided in order to understand the 
cause of the potential problem regarding the exercise or 
implementation of the exercise.

Qualitative feedback
The qualitative component of the intervention develop-
ment framework serves the purpose of identifying and 
addressing adaptive requirements that may have been 
overlooked in the initial stages and quantitative analysis. 
This qualitative aspect plays a crucial role in uncovering 
potential obstacles that could hinder the implementation 
and adoption of interventions [61].

The evaluation of open-field responses was conducted 
using a content-structuring analysis methodology [62]. 
This analytical approach involves a combination of 
deductive and inductive processes to create categories. 
According to Kuckartz, deductive-inductive category 
formation [62] initially uses a small number of main 
categories as a basis. These are usually derived from the 
research question or theory and are considered merely as 
a starting point or “search grid” [62]. In our case, feed-
back was expected from the beginning in terms of (1) 
content, (2) presentation, and (3) wording. The procedure 
according to Kuckartz [62] is characterized by several 
iteration loops that are carried out. In these loops, the 

http://www.wir-pflegen.nrw.de
http://www.wir-pflegen.nrw.de
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answers relevant to the research questions are assigned 
to the main category system and (sub-)categories formed 
on the material. Categories are grouped and summarized 
according to content proximity [62]. Coding was done by 
one researcher and validated by a second researcher of 
the research team.

Framework for incorporating feedback
The subsequent framework delineates the procedure 
devised to assimilate both quantitative and qualita-
tive feedback derived from the online surveys, focus 
groups, discussions and interviews with stakeholders. 
In order to facilitate this incorporation, three presump-
tions have been outlined for the further evolution of the 
intervention.

(1)	Maintenance of original project approach: BERN 
course integration.

The foundational framework as originally concurred 
upon with the project sponsor was intended to be main-
tained the basis of the intervention. The conceptual 
framework hinges on the BERN course, signifying a tar-
get group-specific adaptation of the course. In adherence 
to this framework, the project seeked to deepen insights 
into the potential benefits of mindfulness-based or 
-informed practices within the specified demographic. It 
is essential to highlight that this approach caters to target 
group characteristics and organizational specifics.

(2)	Embracing a salutogenic approach.

The foundational underpinning of the planned study is 
embedded within a salutogenic ethos firmly entrenched 
in the domain of Integrative Medicine [11]. Salutogen-
esis is understood as “a paradigm that focuses on health 
(as opposed to disease) determinants and the develop-
ment of individual resilience and coherence factors as a 
means to reduce stress, decrease the burden of disease, 
and improve the quality of life” [35, 63].

(3)	Feasibility as a guiding premise.

An overarching principle of feasibility is established as 
a key consideration, stating that mindfulness-based and 
-informed exercises can indeed be effectively delivered 
within the intended target group. The implementation of 
this principle is based on the experiences of McBee [31], 
Hsiung et al. [32] and Ernst et al. [30], who have devel-
oped and/or tested mindfulness-related interventions for 
this target group.

These principles together establish the foundational 
basis for the initial exercise framework, creating a 

structure upon which subsequent participatory enhance-
ments were thoughtfully implemented.

Results
Step 1: theory- and evidence-based intervention draft
Based on the activities described in Step 1, we established 
a repertoire of 26 exercises in eight modules with addi-
tional introduction and ending as presented in Table 1.

Step 2: testing with target group representatives
The logs of mini focus groups pertaining to the efficacy of 
the 26 exercises distributed in eight modules are provided 
in German language in Appendix 1b, and summarized in 
the following. The feedback exhibited considerable vari-
ance. Within the initial module addressing stress and 
stress management, discourse emerged regarding the 
exercise ‘goal establishment’, as participants perceived the 
goals set within the institutional framework as constrain-
ing. Conversely, ‘energy sources’ was received positively, 
with individual sources such as sleep, interpersonal dis-
course, and rituals being cited. The exercise entitled ‘New 
and Good’ provoked cognitive overload, prompting sug-
gestions for its execution at a decelerated pace and with 
frequent intermissions. Feedback from the subsequent 
module, focusing on relaxation techniques, revealed 
‘diaphragmatic breathing’ as a well-received exercise, 
employed for stress reduction purposes. Addition-
ally, the participants expected a high efficacy of the ‘fist 
exercise’ in interrupting ruminative ideation patterns. 
Meditation practices and the elicitation of the ‘relaxation 
response’ were acknowledged as instrumental tools in 
fostering states of relaxation. Moving to the third mod-
ule emphasizing physical activity, the ‘body scan’ exercise 
emerged as a favorably perceived intervention, although 
its execution without guidance posed challenges to par-
ticipants. Moreover, physical Yoga and Qi Gong were 
perceived as pleasant and helped the participants to 
start the day more actively. The walking meditation, on 
the other hand, was perceived as difficult by some par-
ticipants, especially for those with motor impairments. 
The SARW (stop, breathe, reflect, choose) exercise was 
understood verbally, but was not understood internally. 
In module four, focusing on nutritional aspects, the rai-
sin exercise elicited mixed responses, with both favorable 
and adverse reactions noted. Attention to hydration pat-
terns emerged as pivotal, albeit with reported challenges 
among certain participants in meeting recommended 
fluid intake levels. The exercise requiring the identifica-
tion of ‘20 things—> 3 things’ proved challenging, with 
hesitancy noted in sharing intimate facets within the 
group. The subsequent module, centered on social net-
works and relational dynamics, received commendation 
for prompting introspection regarding personal connec-
tions. Acknowledgment of familial bonds and individual 
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pursuits in later life stages was notably underscored. In 
module six (language and expression), the postcard exer-
cise encountered challenges among some participants, 
particularly those grappling with motor impairments or 
negative ideation patterns. Similarly, the Loving-Kind-
ness Meditation elicited adverse emotional responses 
in some participants, concurrently fostering reflective 
introspection. Module seven, elucidating self-help strat-
egies and mechanisms of self-healing, facilitated con-
templation on existential themes and personal values. 
The significance of humor and laughter was emphasized, 
notwithstanding the impediment posed by facial masks 
(during the pandemic) on non-verbal communication. 
Concluding in the eighth module focusing on relapse 
prevention, participants delineated personal goals and 
coping strategies, with notable instances of difficulty 
encountered in answering specific questions as part of 
the exercise.

Steps 3 and 4: online pre-test and survey with stakeholders
Participants of online pre-test
In the pre-test for the survey, 15 complete datasets were 
collected. The dataset consists of answers by one nurs-
ing facility manager, one nursing professional, one mem-
ber of the project advisory board, seven scientists in 
the field of health promotion/MBM and five other per-
sons, including one physiotherapist/research assistant in 
MBM, one psychology student and three student assis-
tants of the IGVF.

Participants of online survey
In total, we collected 12 valid records from the online 
stakeholder survey. Among these participants were one 
nursing professional, three persons from the social ser-
vice of a nursing facility, three members of the project 
advisory board, one scientist in the field of health promo-
tion/MBM and four other persons, whose role or profes-
sion could not be identified.

Quantitative results of online pre-test and online survey
The quantitative findings from the online pre-test and 
subsequent online survey are detailed in Appendix 3. The 
results from the first module on stress and stress man-
agement indicated that participants believed the exer-
cises were largely suitable for the target group without 
significant adaptations. For instance, the exercise ‘New 
and Good’ was deemed suitable by 75% of participants. 
However, the ‘Setting Goals’ exercise required specific 
adjustments, as only 33% of participants felt the target 
group could follow it without additional guidance. These 
observations were confirmed in the online survey, where 
57% of participants indicated that further adjustments 
were needed for the ‘Setting Goals’ exercise. In the sec-
ond module on relaxation, the pre-test results suggested 

minimal adjustments were necessary, with most exercises 
being considered appropriate for the target group. Nev-
ertheless, specific exercises like ‘Fist’ (40%) and ‘Minis’ 
(36%) required some modifications. The online survey 
corroborated these findings, indicating the need for slight 
adjustments to better align these exercises with the tar-
get group’s capabilities. For the third module on exercise, 
the pre-test showed a high level of comprehensibility, 
with exercises like the Qi Gong breathing exercise rated 
suitable by 89% of participants. However, the yoga exer-
cises required significant adaptations, as only 22% of 
participants found them appropriate without changes. 
The online survey supported these results, with a nota-
ble 75% of participants deeming the ‘Walking Medita-
tion’ unsuitable and 50% indicating that the ‘Body Scan’ 
needed adjustments. In the nutrition module, pre-test 
participants generally felt that the exercises were suit-
able for the target group, except for the ‘Mediterranean 
Diet’ exercise, which required modifications. The online 
survey echoed these findings, with most exercises being 
suitable, though the ‘20 Things—> 3 Things’ exercise 
was highlighted for needing improvements. The social 
networking module's pre-test results indicated that the 
exercises were appropriate and required no adjustments. 
However, the online survey revealed that 67% of partici-
pants thought modifications were necessary to better tai-
lor the exercises to the target group. For the sixth module 
on language and expression, pre-test feedback suggested 
that the exercises were suitable. Nonetheless, the online 
survey indicated the need for adjustments, particularly 
in the ‘Loving-Kindness Meditation’ and ‘Postcard’ exer-
cises, to better fit the target group. Finally, the module 
on self-help and self-healing were well received in both 
the pre-test and online survey, with participants agreeing 
that the exercises were effectively designed and delivered 
for the target group.

Qualitative results
The deductive-inductive approach to analyzing the open-
field questions in the pre-test and online survey revealed 
valuable insights into specific problems identified by the 
participants. The category system including sub-cate-
gory definitions and anchor examples are summarized in 
Appendix 4.

Regarding the first module, the importance of address-
ing cognitive, emotional, and physical concerns during 
goal setting has been emphasized. Clear explanations and 
examples are essential, as is the use of easily understand-
able language. Appropriate presentation and technical 
support are crucial for effective implementation. The 
‘Energy Sources’ exercise should consider individuals liv-
ing alone and include a clear definition of energy sources. 
For the ‘New and Good’ exercise, cognitive challenges 
faced by individuals with depression must be taken into 
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account. Feedback for the relaxation module indicates a 
need for clear instructions and adaptations for different 
groups, suggesting that simpler wording and clear label-
ing are necessary.

The feedback for the relaxation module highlights sev-
eral concerns regarding the ‘Fist’ exercise, diaphragmatic 
breathing, the meditation relaxation response, and the 
‘Minis’. For the ‘Fist’ exercise, participants raised issues 
related to the video length, physical effort, and coordi-
nation, particularly for individuals who are paralyzed or 
bedridden. Specific task instructions, simpler language, 
and clear guidance are recommended to ensure suc-
cessful execution. The suggestion to perform the task 
mentally was included. Regarding diaphragmatic breath-
ing, cognitive challenges and physical difficulties were 
noted, with a recommendation to adapt the exercise for 
lying down. The meditation relaxation response may be 
too lengthy and cognitively demanding for some partici-
pants; therefore, simplified examples and easier wording 
are suggested. For the ‘Minis’, there are concerns about 
participants’ ability to remember previous exercises and 
their names, prompting recommendations for summaries 
or keywords. Additionally, it is advised to divide the exer-
cises into separate videos and provide transparent infor-
mation about the length and implementation process.

The feedback for the movement module addresses 
various exercises, including meditation, yoga, Qi Gong, 
walking meditation, and the exercise SARW. Participants 
expressed cognitive, emotional, and physical concerns, 
highlighting challenges related to memory, concentra-
tion and physical fitness. Recommendations include clear 
instructions, shortened exercises, alternative positions, 
and supportive guidance. Technical improvements such 
as better audio quality and engaging presentation are also 
suggested. Additionally, the use of inclusive language and 
simpler wording are emphasized as important aspects of 
the feedback.

The feedback for the nutrition module highlights 
concerns about participants’ ability to remember the 
exercises in everyday life and to apply them with spe-
cific health challenges, such as swallowing difficulties. 
Recommendations include suggesting alternative foods 
and providing clear instructions for the exercises, as 
well as using simpler language and implementing tech-
nical improvements. Similar concerns were raised for 
the mindful eating exercise, particularly regarding the 
risk of choking for individuals with certain conditions 
and the need for personalized dietary considerations. 
It is advised to include alternative food options. For 
the ‘Treasure Chest’ exercise, participants expressed 
worries about its abstract nature and potential difficul-
ties for individuals with cognitive impairments. Rec-
ommendations include explaining the exercise’s value 
and providing concrete examples, as well as placing it 

at the end of a thematic block. Concerns about con-
centration and emotional issues were noted for the 
‘Imagination Kitchen’. Suggestions include using sim-
pler wording and offering alternative exercise environ-
ments to address these potential difficulties.

In the social network module, participants provided 
feedback on the ‘Social Atom’ exercise. They expressed 
difficulties with the abstract nature of the exercise and 
the drawing component. Additionally, emotional con-
cerns were raised for individuals feeling lonely, along 
with physical challenges during implementation. Rec-
ommendations include providing a clearer explanation 
of the exercise’s value, offering additional examples, 
and emphasizing that different outcomes are accept-
able. Technical improvements and support for the 
drawing process were also suggested.

In the language and expression module, feedback to 
two exercises was evaluated: the ‘Postcard’ and ‘Lov-
ing-Kindness Meditation’. For the postcard exercise, 
participants expressed concerns about the unfamiliar-
ity of the task, emotional barriers, and physical limi-
tations. Recommendations include providing a clearer 
explanation of the exercise’s value, offering additional 
examples, and suggesting alternative implementation 
options. Regarding the ‘Loving-Kindness Meditation’, 
participants noted cognitive challenges, emotional 
concerns, and difficulties for individuals with cogni-
tive impairments. It is recommended to simplify the 
exercise, address negative emotions, and shorten its 
duration to enhance accessibility.

In the self-help and self-healing module, feedback 
regarding two exercises are evaluated: ‘Meaning and Pur-
pose’ and ‘Humor’. For the ‘Meaning and Purpose’ exer-
cise, participants raised concerns about the intellectual 
demands and emotional burdens, particularly among 
depressed seniors. Recommendations include provid-
ing additional examples and using simpler language. The 
‘Humor’ exercise did not present specific concerns; how-
ever, participants found the gestures used during the pre-
sentation to be challenging.

In the relapse prevention module, participants 
expected cognitive concerns about feeling overwhelmed 
by extensive exercises and difficulties with memory 
recall. It is recommended to provide a brief summary of 
each exercise. For the ‘Self-Regulation Recipes’ exercise, 
participants struggled to remember it based on its name, 
leading to the suggestion for an accompanying video with 
short descriptions of the exercises. Additionally, it was 
noted that older individuals in nursing homes are often 
advanced in age and have various impairments, which 
can affect the acceptance and execution of the exercises. 
General recommendations include avoiding technical 
jargon, standardizing labels, and using engaging language 
that respects the target population.



Page 12 of 18Michaelsen et al. BMC Geriatrics          (2025) 25:703 

Steps 5 and 6: discussion of the results by the project team 
and feedback from advisory board & funding organization
In summary, a large amount of feedback coincides with 
the basic assumptions of the feasibility of mindfulness-
based and -informed interventions with seniors. Con-
cerns were taken seriously, especially in the case of 
exercises that received multiple feedback that they might 
be too cognitively, emotionally or physically overloading 
for the target group. 

Global adjustments
Global adjustments are presented in Table  2 and were 
implemented for each exercise where contextually appro-
priate. The global adjustments span different aspects, 
including content changes, video presentation, sound 
quality, technical support, wording, formatting, docu-
mentation, surroundings, inclusion and exclusion crite-
ria, and memory aids.

Content changes involve modifications to the use of 
the Gong, the introduction and practice phases, and the 
standardization of exercises across sessions. Additionally, 
options for assistance and alternatives are highlighted, 
and video/image material is provided solely as aids for 
visual learners. Greetings are incorporated into sessions, 
and trainers are introduced to establish rapport. In terms 
of video presentation, emphasis is placed on the tempo, 
tone, and demeanor of the presenter, with instructions 
to speak animatedly, maintain eye contact, and employ 
facial expressions and gestures effectively. Breaks and 
optimal camera positioning are also addressed. Attention 
is given to improving sound quality and providing techni-
cal support for participants who may require assistance 
with navigating the app independently. Wording and 
formatting recommendations include larger font sizes 
and black writing for readability, along with guidance for 
participants to recognize and respect their own boundar-
ies during exercises. Instructions also clarify alternative 
positions for exercises and address volume regulation 
for participants with hearing difficulties. Procedures for 
documenting deviations during group interventions and 
ensuring a quiet and conducive environment for practice 
are outlined.

Protocols are established to exclude individuals with 
depression, assessed through the Geriatric Depression 
Scale (GDS) [64], German version: [65] and to address 
suicidality sensitively if it arises during sessions. Strate-
gies for shortening exercises and providing memory aids 
for repetition are suggested, with the goal of facilitating 
engagement and retention of the intervention content. 
Overall, these adjustments are designed to optimize the 
intervention experience for participants, ensuring that 
it is tailored to their needs and conducive to positive 
outcomes.

Adjustments to specific exercises
In addition to the global adjustments, specific adapta-
tions also stem from the feedback. In Appendix 5, we 
provide the detailed list of adjustment to each of the ini-
tial exercises. This list is summarized in the following.

In the first module, additional examples and questions 
were used when setting goals and identifying sources of 
strength. The ‘New and Good’ exercise is designed to 
encourage regular practice. In Module 2, adjustments 
were made to the relaxation exercises, including clearer 
guidance on diaphragmatic breathing and the ‘Fist’ exer-
cises as well as a more flexible meditation duration. 
Establishing a daily routine is now recommended after 
certain exercises, and ‘Minis’ for self-practice have been 
added. Module 3 on physical activity has been improved 
with more detailed instructions for the ‘Body Scan’, Yoga 
and Qi Gong exercises. In addition, a note has been added 
to the ‘Walking Meditation’, indicating that walking aids 
can also be used. In Module 4 on nutrition, mindfulness 
exercises such as the raisin exercise and water intake have 
been updated to include specific restrictions or allergies. 
In Module 5 (Social Network, Friends), an additional 
example and pauses have been added to the ‘Social Atom’ 
exercise. Examples have been added to the first exercise 
in Module 6, Language and Expression, and the opportu-
nity to draw a picture has been added. In ‘Loving-Kind-
ness-Meditation’, minor adjustments have been made 
to the text. In the exercise ‘Meaning and Purpose’ from 
Module 7, pauses have been added and the wording has 
been simplified. In the last module (Relapse Prevention), 
the name of the exercise was standardized in the exercise 
‘Self-Regulation Recipes’ and adjustments were made to 
the wording in the exercise. A conclusion and a link to 
the exercise overview was provided.

Step 7: app development
A user-centered design was the goal of the project. 
Monthly meetings between the project team and the app-
developer took place in the final stage of the project. Ini-
tially, two-design approaches were presented by the app 
developers and discussed among research team members 
and during a subsequent meeting with the three repre-
sentatives of the target group. Afterwards, a first app-ver-
sion was presented to the advisory board in order to gain 
further insights, suggestions, and critical evaluations. 
After reiteration and further discussion in the project 
team, it was finalized for a feasibility study [58].

Discussion
Summary of results
The aim of this study was to use PBCD methods to 
facilitate the translation of meaningful stakeholder 
experiences into the design of an on-site and digitally 
delivered MII for health promotion in nursing homes, 
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Content Changes Consider by Comment
Gong Use of a different Gong, a deeper gong only after the 

introductory words
Video production

Clear distinction between introduction and practice Video production
Only play once Video production Gong one time at the beginning 

and one time at the end
Unify across all exercises Video production

Independence/
possibility of 
support

Possible assistance or other options highlighted Instruction/Manual

Video/image 
material for as-
sistance only

Note that the image is only intended as an aid and does 
not need to be considered depending on your preference 
(close your eyes)—copy the text into the introduction to 
the app and the exercises

App Since some exercises have visual 
instructions in the video, this cannot 
be implemented consistently. The 
possibility of “closing your eyes” is 
pointed out in the corresponding 
exercises/instructions

Add greeting/in-
troduce trainer

Add greeting Video production Separate video with a short intro-
duction of the speaker and the 
project, in coordination with funder

Introduce trainer Video production See above
Presentation in 
the video

Tempo Video production
Speak animatedly Video production
Tone of voice and temperament Video production
Expand facial expressions Video production
Smile Video production
Camera eye contact Video production
Expand gestures Video production
Breaks Video production
image detail (person not too far away) Video production

Sound quality Higher sound quality Video production
Technical 
support

Technical introduction required (speaking into the app 
independently is difficult)

Instruction/Manual Also supported by accompanying 
people

Make regular of-
fers to practice

Allow repetition/practice/space for change (e.g., give as 
homework)

App, Accompaniment It is suggested several times and is 
also technically supported

Motivate to practice Instruction/Manual
Font Larger font size: prefer black writing (decreasing ability to 

recognize colors)
App, Intervention manual Colors are determined by vdek CI. 

Font size can technically be individu-
ally adjusted. → relevant for manual

Recognize and 
maintain your 
own boundaries 
as a principle

This means that exercises can be stopped or paused at any 
time

Wording/Text

Position of the 
exercise

Mention in the instructions if the exercise can be done 
differently than shown (sitting/lying down)

Instruction/Manual

Consider hear-
ing difficulties

Explain volume regulation App, Instruction/Manual Hearing can technically be individu-
ally adjusted. → relevant for manual

In group intervention: if necessary, go closer to individual 
people again

Group, Instruction/Manual

Documenta-
tion in group 
intervention

Trainers should note if someone performed the exercise 
significant differently (deviations)

Group, Instruction/Manual

Special features: e.g., when someone is sleeping Group, Instruction/Manual
Surrounding Quiet surrounding necessary Group, Instruction/Manual
Foreign words/
technical terms

Avoid foreign words/technical terms (App, Podcast etc.) Texts “App” will continue to be used be-
cause this is assumed to be known 
to participants with an app

Table 2  Handling of General Feedback (Transfer to Research Design, Multiple/All Exercises)
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called ‘silBERN’. The PBCD process for the interven-
tion involved multiple stakeholders, including the tar-
get group, their relatives, nurses and other experts from 
nursing homes, health insurance representatives and app 
developers. The iterative process comprised several key 
steps: theory-based selection of mind–body exercises by 
the project team, informal discussions with intervention 
experts, semi-structured interviews with the target audi-
ence (n = 3) during 12 sessions, pre-test of the exercises 
through an online survey with researchers (n = 15), online 
survey with project partners, nursing facility experts, 
caregivers, and the general public (n = 12). Qualitative 
feedback was assessed through deductive-inductive con-
tent-structuring analysis. For the digital version, the app 
developers created two front-end application examples, 
of which one was further refined based on regular feed-
back from the target audience and the research team.

The intervention draft includes 26 exercises across 
eight modules focusing on well-being, with feedback 
from mini focus groups with the target population indi-
cating significant variability in responses. Participants 
found goal-setting constraining but positively identified 
personal energy sources. Exercises like diaphragmatic 
breathing and body scans were well-received, while men-
tal exercises tended to cause cognitive overload. Chal-
lenges arose with certain activities, particularly for those 
with motor impairments, and emotional responses varied 
widely in language and expression exercises. In the online 
pre-test and online survey, a total of 27 datasets were 
collected from various professionals, including nursing 
staff and researchers, revealing that most exercises in the 
first module on stress management were suitable. Subse-
quent modules showed similar trends, with exercises like 
Qi Gong rated highly suitable, while yoga and walking 
meditation required significant modifications. Overall, 
the surveys indicated a consensus that while many exer-
cises were appropriate, targeted adjustments were nec-
essary to enhance accessibility and fit for the participant 
group. The qualitative analysis of open-field responses 
from the pre-test and online surveys identified several 

key concerns and recommendations for the intervention 
modules. Global adjustments included improvements in 
content presentation, video quality, sound clarity, and 
readability, alongside ensuring supportive environments 
for participants. Emphasis was placed on establishing 
rapport, using appropriate language, and standardiz-
ing exercise protocols while incorporating memory aids 
and strategies for navigating the intervention effectively. 
Participants emphasized the need for clear explanations 
and accessible language in goal-setting, highlighting 
the importance of addressing cognitive, emotional, and 
physical challenges. Specific exercises, such as the ‘Fist’ 
and ‘Diaphragmatic Breathing’, required adaptations to 
accommodate physical limitations, while the ‘New and 
Good’ exercise needed adjustments to support indi-
viduals with depression. Additionally, there were calls 
for technical improvements, alternative food options 
in the nutrition module, and a clearer understanding of 
the exercises’ value to enhance participant engagement 
and efficacy. These comprehensive adjustments aim to 
optimize the overall experience and outcomes for par-
ticipants. Several pieces of feedback from open-field 
questions were discussed but ultimately disregarded by 
the research team due to ambiguity or complexity. The 
final app version was designed with user-centered prin-
ciples, incorporating insights from team discussions and 
stakeholder evaluations before being finalized for feasi-
bility testing. Finally, based on the feedback, the inclu-
sion restrictions for the RCT were amended with respect 
to mental health, i.e. participants with depression were 
planned to be excluded from participation.

Advantages and limitations of the person-based co-design 
approach
The implemented steps of this person-based co-design 
approach comprise a participatory process that has 
used previous methods for intervention development 
in a flexible manner. It has been recommended by 
experts that it is useful to pursue a flexible approach in 
order to fit their individual problems and context [66]. 

Content Changes Consider by Comment
Inclusion/exclu-
sion criteria

Exclude people with depression; Geriatric Depression Scale 
(GDS)

Study Include further questions from the 
geriatric depression scale in the 
preliminary interview

Clarify Suicidality Study Preliminary interview before study
Reduction Shortening of the exercises – > equalization, sometimes 

offered in two lengths
Video production

Group sessions (relevant for group instruction): Net 
exercise time: 45/50 min + organization time (choose a 
place,…) – > 75 min (Tobias Esch's assessment, based on 
personal exchange with John Kabat-Zinn)

Group, Instruction/Manual

Memory Provide memory cards for repeating the exercise (link ac-
tions to everyday life + memories)

Starter package for study

Table 2  (continued) 
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The conglomeration of our methods applied has led 
to a significant change of initial content and delivery of 
exercises. In summary, all process elements proved use-
ful. The mini focus groups conducted with the target 
population are highly relevant within the person-based 
co-design approach. They provided diverse feedback, 
indicating a range of needs and preferences, which is cru-
cial for tailoring the intervention effectively. Participants 
identified specific constraints, such as the impact of insti-
tutional frameworks on goal establishment, and offered 
mixed responses to various exercises, highlighting 
both positive aspects and areas needing improvement. 
Insights on contextual relevance, such as the importance 
of hydration and personal connections, further ensured 
the interventions resonate with participants’ lived experi-
ences. Additionally, the focus groups revealed necessary 
adaptations of exercises to accommodate varying abili-
ties and uncovered emotional responses that inform safe 
intervention design. Overall, the focus groups fostered 
reflection on personal values and relationships, address-
ing multiple dimensions of well-being and aligning with 
the principles of person-centered care.

Participants in the pre-test survey, primarily consisting 
of researchers from various scientific disciplines, were 
less critical of the exercises’ suitability. In contrast, the 
online survey group was more diverse in terms of profes-
sional backgrounds and included individuals who were 
closer to the target group. This disparity in perspectives 
highlights the importance of involving a range of stake-
holders in the intervention development process. Engag-
ing professionals who regularly interact with the target 
group, in addition to including the target group itself, is 
essential for ensuring the relevance and effectiveness of 
the interventions.

The detailed feedback based on the open-field ques-
tions in the pre-test and online surveys is highly relevant 
for intervention development as it provides essential 
insights into the needs and challenges of the target 
population. It emphasizes the importance of tailored 
adaptations to address cognitive, emotional, and physi-
cal abilities, ensuring the intervention is user-friendly 
and engaging. Understanding emotional barriers pro-
motes psychological safety, which is crucial for vulner-
able groups. Additionally, the feedback suggests practical 
improvements in clarity, simplicity, and technical aspects, 
facilitating effective implementation in real-world set-
tings. Addressing memory challenges directly enhances 
the feasibility of daily use, while the focus on inclusive 
language and personalized approaches ensures accessibil-
ity and fosters a sense of belonging.

Representatives from the project team, app develop-
ers, and health insurance representatives convened regu-
larly to ensure constant collaboration. These meetings 
served to review progress, address challenges, and align 

the development trajectory with the project’s goals. This 
iterative approach enabled quick adjustments, leading to 
the timely incorporation of feedback and enhancements.

A critical assessment of our approach within the par-
ticipation model by Wright et al. [67], defining the levels 
non-participation (instrumentalization, instruction), pre-
liminary stages of participation (information, consulta-
tion, inclusion), participation (co-determination, partial 
decision-making power, decision-making authority), and 
beyond participation (self-organization), reveals that we 
primarily achieved a preliminary stage of participation 
through including and consulting different target groups. 
However, the advisory board provided partial co-deter-
mination. The process was eventually not democratic 
but was guided by the evaluation criteria of the research 
team. This nuanced positioning highlights the extent and 
limitations of our participatory efforts, indicating that 
while we incorporated elements of inclusion and partial 
co-determination, full democratic participation was not 
realized. However, considering the limited research land-
scape on including older adults in interventions develop-
ment, our study aims to contribute initial insights into 
the process.

Despite this and the positive outcomes described 
above, several challenges were encountered during the 
PBCD approach, as previous studies on the development 
of health care interventions [57, 68–72] have highlighted. 
One significant issue was the ambiguity in feedback from 
the mini focus groups and surveys, which was often 
unclear or contradictory, making it difficult to determine 
specific action points. For example, there were conflict-
ing opinions on including certain concepts like “receiv-
ing support” and terms such as “courage to live” and 
“strength,” leading to these suggestions being ignored. 
This ambiguity can hinder the refinement process and 
potentially overlook valuable insights. The complexity 
of the exercises also posed a challenge, as several were 
perceived as too cognitively, emotionally, or physically 
demanding for the target group. Addressing these con-
cerns necessitated extensive modifications, indicating 
that the initial exercise designs may not have been ade-
quately aligned with the capabilities of the target popula-
tion. Technical and practical limitations further impacted 
the implementation of feedback. Emotional and psycho-
logical barriers emerged as significant issues, with exer-
cises like the ‘Loving-Kindness Meditation’ and ‘Postcard’ 
eliciting adverse emotional responses from some partici-
pants, particularly those with cognitive impairments or 
negative ideation patterns. These reactions highlight the 
potential emotional risks associated with certain mind-
fulness practices, necessitating careful consideration and 
adaptation to ensure psychological safety. Furthermore, 
logistical and implementation challenges included the 
need for detailed instructions, alternative positions, and 
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technical support, which highlights the practical diffi-
culties in implementing the intervention in real-world 
settings. Ensuring that participants can independently 
navigate the app and effectively engage with the exercises 
requires substantial support and clear guidance, which 
may not always be feasible.

The overall process was time-consuming, affecting both 
the research team and the involved stakeholders. This is 
particularly challenging in the healthcare context, where 
healthcare professionals typically face high workloads 
[69]. Moreover, participating patients often do not see 
immediate benefits from development projects, which 
can negatively impact their motivation and engagement 
[51].

Overall, while the PBCD approach provided valu-
able insights and led to significant improvements in the 
intervention, several challenges persist in ensuring the 
feasibility, accessibility, and emotional safety of mindful-
ness-based and -informed interventions for residents in 
nursing homes. Further experimental testing is necessary 
to determine the extent to which such approach enhances 
usability and patient outcomes in clinical practice [51]. 
Finally, it should be noted that the literature drawn 
upon to discuss the results is part of a nascent field of 
research, indicating a substantial need for further studies 
to address these and other emerging challenges. Finally, 
through the implementation of the feasibility study, addi-
tional development needs emerged from practice [73].

Conclusion
This study demonstrates the effectiveness of the person-
based co-design approach in developing tailored mind-
fulness-based and -informed interventions for seniors. 
By actively involving stakeholders, including healthcare 
professionals and the target population, the research 
identified key needs and preferences that significantly 
enhanced the interventions’ relevance and usability. 
Despite facing challenges such as high workloads for 
healthcare providers and the potential lack of immedi-
ate benefits for participating seniors, the insights gained 
led to meaningful improvements in the program and 
app design. Further experimental testing is necessary to 
assess the long-term impact of these interventions on 
usability and patient outcomes within clinical practice. 
Ultimately, this research underscores the importance of 
collaborative approaches in fostering accessible and emo-
tionally safe interventions for vulnerable populations.
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