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2Beijing Key Laboratory of Applied Experimental Psychology, National Demonstration Center for
Experimental Psychology Education (Beijing Normal University), Faculty of Psychology, Beijing Normal
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Introduction: Interventions utilizing the principles of digital storytelling can
improve cognitive ability by cultivating positive emotions and framing a new way
to enhance social participation among people with mild cognitive impairment.
However, existing research has understudied group-based storytelling, focusing
instead on building individual stories and connections with family and friends.
In response to this research gap, this paper proposes co-designing a digital
storytelling intervention for people with Mild Cognitive Impairment (MCI) to
enhance their social participation and build meaningful connections.

Methods: We will conduct two co-design workshops with people with MCI
(n=12), their caregivers (n=4-12), and therapists (n=5) in Beijing, China, to
facilitate the co-development of the digital storytelling application. During the
first workshop, we will utilize card sorting and voting to define potential facilitators
of social participation, identifying the abilities people with MCl want to improve
through storytelling. During the second workshop, we will build on these findings
to facilitate people with MCI and their caregivers to visualize the interfaces. After
reflexive thematic analysis of the co-design workshops, we will develop a digital
storytelling application and test its usability and efficacy among people with MCI
and therapists, respectively. A single-blinded field test will be conducted with 20
community-dwelling adults with MCI (Age: 65+). The testing will consist of an
intervention group of 10 participants who use the co-designed digital storytelling
intervention and a control group of 10 participants who will not use the co-
designed intervention on the waiting list. The intervention period will extend over
7 weeks, with individual intervention sessions lasting 30 min. We will evaluate
its efficacy in terms of social participation, social connectedness, self-efficacy,
subjective sense of happiness, and user experience of people with MCI.

Discussion: This study will examine an innovative digital storytelling intervention
to enhance social participation among people with MCI. This study is expected to
advance the concept of community-centric social groups in social health service
contexts by integrating technological solutions with the self-identified needs and
lived experiences of people with MCI, increasing the motivation of people with
MCI to cultivate social participation.

Ethics and dissemination: Swinburne University of Technology’'s Human Research
Ethics Committee gave ethics approval for this research (Approval Number:
20226525-11105; Date: 26/09/2022). Our findings shall be reported in peer-
reviewed journal articles and at relevant conferences.
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1. Introduction

Mild Cognitive Impairment (MCI) is defined as an objectively
identifiable cognitive impairment that is not severe enough to
warrant a diagnosis of early dementia or major functional
impairment, but which nonetheless results in subtle deficiencies in
cogitative ability, often observed by the subject/patient or a relative
(1, 2). Diminished social participation risks further cognitive decline
(3) and social isolation (4). People with MCI may experience
challenges from attention, memory, and executive function
difficulties, as well as fatigue and decreased efficiency overall, with
difficulties performing both familiar and novel activities in daily life
(5). These factors impede social participation in social activities. MCI
and dementia are interlinked, with a transition from mild impairment
to dementia of 10-15% annually, reaching 50% within 5 years (6).
Accordingly, to avoid MCI and, ultimately, the onset of dementia,
interventions in low-and middle-income countries that increase
social participation rates for people with MCI can be integral to
improving their quality of life (7). However, people with MCI may
experience limited cognitive abilities, behavioral challenges, and
emotional changes during social participation, reducing their ability
(or willingness) to function socially (8). In this context, several
interventions have been developed to improve social participation,
as described below.

1.1. Interventions to support social
participation

Effective treatments, such as cognitive training (9), storytelling
workshops (10), and cognitive behavior therapy emphasizing social
skills (11) have been developed to encourage social participation for
people with cognitive impairment. Some researchers focused on
providing social interactions, such as new activities (12), or
establishing social support groups (13). Most interventions for people
with MCI often aim to improve cognitive abilities (14), but do not
create new opportunities to build meaningful social connections, even
a new form of social participation. Moreover, the approaches to
improving the social connection of people with MCI have yet to
be comprehensively investigated, despite social networks being found
to be a significant mediator between MCI and mood issues in
regression studies (15). Regarding modes of communication, some
evidence suggests that regular phone-based communication with
friends and family protects against MCI/dementia more than
in-person meetings; however, a sample of people with MCI reported
having as few as 0-1 phone conversation per week (16). People with
MCI also report that they rely on increasing levels of support from
close relatives and family members (17). Therefore, it is necessary to
further investigate how their social networks can be improved
vis-a-vis the experiences and clinical or community-based treatments
of people with MCIL.
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Interventions incorporating storytelling therapies show promise
in simultaneously improving cognitive, emotional, and social
behavior. For instance, storytelling interventions have been shown to
improve cognitive function, whether its stimuli were static images or
virtual reality panoramas (18). People with mild to moderate dementia
reported feeling much less emotional distress, anxiety, and despair
(19), with research suggesting that a storytelling program has a story
sharing via the program could enhance social connections through
actively sharing stories with others (20-22). Moreover, digital
technologies facilitate the production of enduring stories that can
be readily disseminated to friends, family, and the general public (23).
Digital storytelling systems created to connect people with dementia
to their history and to enhance memories, communication, and social
engagement have been greatly motivated by positive therapeutic
outcomes (24). Technology-based applications are also beneficial for
accessing rich and engaging multimedia recollection materials,
enabling people with MCI/dementia to engage in media discovery and
social contact, thereby taking charge of conversations (25).
Concordantly, digital storytelling-based interventions show promise
for improving cognitive ability, encouraging positive emotions, and
framing a new way to enhance social connection and participation.

1.2. Complexity of needs in people with
MCI of storytelling

Storytelling includes narrative storytelling and creative storytelling.
The former aims to review and present stories they experienced before
(26), and the latter aims to create a brand-new story with imagination
(27). The creative storytelling program for people with MCI comprises
five steps for presenting a picture: topic selection, background scenery,
story development, character actions, and story ending (28). When
compared to creative expression, narrative storytelling offers the
advantage of customization, allowing the theme and plot to be tailored
according to the interests and experiences of people with MCI,
facilitating their active social participation. The linear structure of
narrative storytelling aids in establishing a more organized and
coherent story framework, alleviating the burden on memory.
Therefore, this study limits the scope of narrative storytelling to
support people with MCI. According to Rios Rincon’s review in 2022,
most digital storytelling applications are designed to create individual
stories rather than offering any group or collaborative format
(workshops, classes, and courses) (29). In dementia care contexts,
storytelling often refers to informal activities (30). In the individual
application format, people with MCI counterintuitively have few social
interactions with others, limiting the social impact (and, by extension,
cognitive engagement) of the storytelling application. However, sharing
stories with family and friends has been shown to enhance social
connection (19). For instance, a board game, “This is Me” is designed
to engage people with dementia to share life stories with their families
and friends; they can recall stories based on cues on the cards (31).
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However, social participation emphasizes interaction outside one’s
immediate circle of family and friends (32). To maximize cognitive
engagement and social participation, digital storytelling applications
should generate more interaction opportunities between unfamiliar
friends and even strangers during story creation.

When people with MCI can access video or motion pictures of
their stories, such as through digitization of old photographs or
images and video taken on contemporary digital devices, they have
the potential to share their stories with more people, including other
group members or the public online. Some researchers have proposed
online intergenerational digital storytelling applications whereby
younger generations can post comments on the online stories of
people with MCI (22, 33). Yet despite the therapeutic benefits, when
sharing stories with strangers online, scholars in digital storytelling
have stated the need for caution when sharing tales that could expose
participants to potential injury and unfavorable reactions if shared
with a broader audience (34). Accordingly, it is necessary to prioritize
safety when building social interactions with more people.

Concerns regarding difficulties related to technology use remain
an unsolved issue. People with MCI, on average, have lower digital
literacy (35). Most storytelling programs include training sessions
before the intervention, such as storytelling classes (20). Since it is
primarily commercial off-the-shelf technology that is employed to
support digital storytelling (29), these programs require some level of
digital literacy in multimedia editing and storytelling abilities. Some
studies asked trained volunteers (36) or their caregivers (37, 38) to
support dementia patients in developing stories, such as drafting a
storyline or editing a short video. However, these settings are designed
to enable people with MCI to adapt to prevailing operating
environments and interaction designs rather than customizing the
software based on their personal needs, which would enhance
usability while reducing learning costs. It is thus essential to further
investigate how to design a user-friendly application to manage the
resources and reduce the learning cost for people with MCI.

1.3. Co-designing digital storytelling
applications

An individualized intervention focuses on a person’s needs,
emphasizing improvements in cognitive abilities related to daily
performance (39). The implemented application should function
efficiently, safely, and reliably, placing user (and stakeholder)
experiences at the center of the program (40). These criteria are best
met by co-design, which necessitates a collaborative approach to
design work. The designers play the role of facilitator, representing a
shift from the traditional role of the translator (41). Co-design thus
aims to provide an equal, respectful, and convivial manner, analyzing
the use, design, and participation, and its key elements include creative
contribution, equal collaboration, communication, and sharing
ownership (42). Therefore, this study shall incorporate co-design
principles in developing a digital storytelling application.

Participation throughout all stages of the development process is
found to be crucial in the development of useful, friendly, supportive
information technology (IT) applications that improve the quality of life
for individuals with MCI (43), with prior experiences demonstrating the
value of involving people with MCI in the design process (44).
Participation has generally concentrated on the explorative and technical
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development phase (43). However, a few studies have reported involving
people with dementia throughout all development sessions (45). Most
prototype testing following the initial design involved people with MCI
(46). As interest in co-designing with people with dementia continues to
grow, some guidelines have emerged when conducting co-design
sessions (47). Nonetheless, very little research directly involves people
with MCI or clinical/therapeutic practitioners (48), with very little
research recruiting early-stage dementia patients (49). In addressing this
research gap, this study aims to enable people with MCI to engage in
co-design sessions to express their feelings and ideas, creating a collective,
entertaining design context wherein they can apply their knowledge.

Instead of co-designing a storytelling application involving people
with cognitive impairment, more researchers aim to create their
stories together (22, 33, 50). Our current understanding is thus guided
by qualitative explorations of people with MCI’s experiences focusing
on the needs of older adults, older adults suffering from loneliness, or
people with dementia. Moreover, recent studies are beginning to focus
on quantitative research designs to measure the effect of the
intervention (51, 52). However, these neglect the importance of the
qualitative research aims and its explanatory value in investigating
unmet needs in the intervention context, such as the perceived
usefulness of various daily-care activities (53), adherence support
strategies (54), and goal setting (55). Therefore, it is necessary to
further explore the unmet needs of people with MCI and identify how
to enhance the storytelling experience by integrating technologies,
linking to social groups, and designing adherence strategies.

1.4. Study aims

This study aims to enable people with MCI, caregivers, and
therapists in collective and entertaining design moments to tailor a
digital storytelling intervention conducive to cultivating social
connection and participation. The program will identify the details of
the digital storytelling intervention by proposing features, interactions,
workflow, and interface elements.

- How can we enhance social interaction in creating storytelling in
a group?

- How can we share stories using a digital platform in a
community setting?

- How will the digital storytelling program be experienced by
people with MCI and therapists?

2. Methods and analysis

Swinburne University of Technology’s Human Research Ethics
Committee provided approval for this research (Approval Number:
20226525-11105, Date: 26/09/2022).

2.1. Study design

Figure 1 illustrates the four sequential stages of this study:
brainstorming workshops (Stage 1), prototyping workshops (Stage 2),
formative testing (Stage 3), and field testing (Stage 4). At Stage 1,
we shall identify the targeted abilities, thereby drafting intervention
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DATA
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FIGURE 1
Overview of the research process.

ideas. At Stage 2, we shall focus on designing and visualizing ideas.
During Stage 3, we will assess the usability of prototypes through
formative testing. Based on this feedback, we shall redesign the
technology-based application. By Stage 4, we will evaluate the efficacy
of the digital storytelling intervention. Each research phase will
be conducted after all data collection and analysis of the foregoing
research phase is completed. People with MCI included in the first
three stages remain consistent. During the final stage, new people with
MCI will be recruited to ensure accuracy.

On November 5, 2022, we conducted pilot studies for stage 1 and
stage 2 involving four people with MCI and one caregiver. The sessions
lasted approximately 45min, during which we identified targeted
abilities and potential features. Each person with MCI actively
participated in brainstorming solutions to enhance their abilities with
the assistance of facilitators. Stage 2, conducted individually, required
45-60 min per participant. Based on the diverse and abstract nature
of the solutions identified during the pilot study, we revised the
procedure to conduct stage 1 and stage 2 on different days with the
same participants. We will analyze the results from stage 1 to
determine potential intervention directions, followed by stage 2 to
further refine and narrow down the ideas.

Stage 1 is projected to span 2 months. Following the result
analysis, Stage 2 is estimated at 1 month, and an additional month
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will be allocated for mock-up development. Stage 3 is also anticipated
to last 1 month. Our objective is to conclude data analysis and
prototype development within a 2-month timeframe. The final stage
is anticipated to require 3 months for completion.

We build upon the proposed co-design process by Sanders and
Stappers (41), which includes three approaches: toolkits, probes, and
prototyping. Co-design process would support us in better identifying
the potential challenges that may limit the storytelling experience.
Robinson et al. (56) proposed a co-design method to better explore
the needs of people with dementia and their caregivers when using
assistive technologies. Therefore, we adopt the co-design stages,
comprising three main steps: a scoping stage, participatory design
workshops, and prototype development. Moreover, we introduce the
post-workshop stage (57): formative usability testing and field testing
after developing the prototype.

Intervention idea brainstorming workshops will be organized
based on the behavior change wheel (58), so as to design a social
participation-centric behavioral change intervention. We selected the
education, persuasion, incentivization, training, modeling, and
enablement stages to frame the storytelling application. In the
prototype development stage, we will utilize the prototyping design
workshop to identify the intervention’s features, layout, and workflow.
These two workshops involve people with MCI and their caregivers,
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working collaboratively. In the formative testing session, we shall
involve therapists and people with MCI to conduct formative testing
of the digital prototypes of the intervention, individually, circulating
a short version User Experience Questionnaire to test attractiveness,
perspicuity, efficiency, dependability, stimulation, and novelty (59, 60).
The success rate shall be determined, and a five-point Likert scale
utilized to test satisfaction. After formative testing, we shall summaries
all feedback and suggestions, incorporating these in subsequent
prototype improvements. Field testing will be conducted to evaluate
the efficacy of the storytelling application, specifically the key
measures of this study: the effects on social participation, social
connectedness, self-efficacy, subjective sense of happiness, and user
experience of people with MCI.

2.2. Participants

A social work organization (Jingshilaonian), in Beijing, China, has
demonstrated a willingness to engage in this research. It is a psychosocial
support institution located in Tiantongyuan Community, Beijing, which
provides mental health services and daily activity support for older
adults. The organization assisted us in the recruitment and screening of
people with MCI. During the first three stages (see Figure 1), we will ask
the psychology service to screen 12 people with MCI and distribute the
information statement to people with MCI and their caregivers. We plan
to conduct eight workshops with 12 people with MCI, and 4-12
caregivers, 17 participants to attend usability testing. We will collect
about 8 h of group discussions and over 7h of individual usability testing
sessions. In our literature review of co-design studies on digital health
solutions, we identified from the review paper by Sanz et al. (61) that
nine studies employed workshops, with 77.8% of these studies involving
fewer than 10 participants. Moreover, the sample size is consistent with
established co-design research practices with people with dementia; for
instance, one study used 10 participants and one caregiver (62); and
another study used 6 participants (63). We will then invite five therapists
to take part in the study. In the fourth stage, we shall recruit 20 people
with MCI; 10 people with MCI will participate in the experimental
study, the other 10 in the control group (on the waiting list), up to 20
caregivers, and one therapist. People with MCI will be allocated
randomly into two groups. We will evaluate the performance of social
participation of two groups and ask participants of people with MCI to
join in our intervention after 2 months. Participants will be asked to
complete the scales within a week.

The research process follows the willingness of people with MCI,
who ultimately decide their level of involvement in the research
sessions (64). For instance, they can draw, show, or describe the
expected interfaces. When “dementia time” of people with MCI
occurs, the caregiver shall decide if it is possible to continue the
research or to seek the therapist’s support. This study shall document
communication and usability issues encountered during testing, with
results serving as an important basis for design iteration (65).

Inclusion criteria for people with MCI are those who are clinically
diagnosed with MCI and live in community-dwelling contexts (live
independently in their own homes or apartments within their local
communities, as opposed to residing in institutional care settings.) in
Beijing, who are aged above 65 years old and who do not have a visual
or hearing impairment, and who have sufficient reading ability to
engage with the interface. In addition, the participants must agree on
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informed consent and have a formal or informal caregiver who is also
motivated to participate, as caregivers shall provide feedback and
score the goal performance. Exclusion criteria for people with MCI
include having experienced a significant neurological condition such
as stroke or brain injury, since such conditions would impact daily
functioning and may serve as a potential confounding factor. There
are no specific inclusion criteria for caregivers. Inclusion criteria for
therapists require them to possess a postgraduate degree or above and
to have working experience in social interventions for over 3 years.
Therapists with an experience of more than 3 years are being sought
due to their potential to offer more valuable insights and suggestions.
Their extensive experience equips them with a deeper understanding
of the needs of people with MCI and their family members, making
their input particularly valuable. Therapists unwilling to sign the
informed consent form shall be excluded.

2.3. Workshop procedures

2.3.1. Stage 1: brainstorming workshops

In stage 1, we will organize four workshops involving people with
MCI and their caregivers to explore the most compelling benefits, role
models, and barriers they prioritize in achieving significant social
participation. It will support people with MCI to understand the
importance of social participation and enhance the data quality of
stage 2. Each workshop will vote on one of the most compelling
benefits, role models, and one of the people with MCI will be asked to
select two of the abilities they want to improve. In the subsequent
sections, we will present the outcomes of these workshops and
elucidate the rationale behind their choices. It lasts 45 min, comprising
three sub-stages: (1) be an advisor; (2) abilities card sorting; (3)
solution brainstorming (please refer to Supplementary Appendix 1).

2.3.1.1. Phase 1: be an advisor-decision making (25 min)

We will provide existing benefits to participating people with MCI
and their caregivers. Core beliefs represent the concepts of cognitive
behavior therapy, a mental support therapy method employed to treat
many common mental health problems. Three people with MCI (with
their caregivers) will be allocated to the same group. First, the group
will be asked to select the most important benefits of attending social
activities from an arbitrary list provided. The facilitator shall ask them
why these specific benefits are chosen and how they will introduce the
benefits and persuade other people with MCI to join social activities.
Participants shall be asked to select the most important reward from
a pre-populated list we provide. We then will ask participants which
role model inspires them to engage in social participation.

2.3.1.2. Phase 2: abilities card sorting (10 min)

To improve social participation, we will ask which abilities or
skills people with MCI wish to improve, specifically asking each
person with MCI to sort these nine abilities into three categories: must
improve, could improve, and no need to improve. Based on their
selection, we will analyze identify the most important ability for
improving social participation.

2.3.1.3. Phase 3: solution brainstorming (10 min)

To further improve social participation, we will ask which abilities
people with MCI want to improve. Each participant will be asked to
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select two abilities and to give their reasons. For example, they could
select their memory ability or language expression ability. Based on
their selection and stories, we will summarize the potential features of
the storytelling application. We will then use this information to
provide potential solution lists, which shall be discussed by the
research team and a psychologist specializing in aging.

2.3.2. Stage 2: prototyping workshops

During the prototyping session, three people with MCI (with their
caregivers) will be asked to build prototypes on paper, supported by the
researchers to define interaction logic and scenarios. This session shall
comprise three stages: (1) storytelling application brainstorming, (2)
designing features, and (3) storytelling. Participants will remain in the
same groups as in Stage 1. The storytelling application aims to combine
self-reminiscing (preparing materials with cues) and group reminiscing
(discussing with group members regarding a certain topic) to support
people with MCI in preparing their stories and thereby enhancing
group interaction, social connections, and social participation.

2.3.2.1. Phase 1: features brainstorming of storytelling
application (10 min)

Based on the findings of Stage 1, we now focus on designing a
digital storytelling application. The facilitator will continue to support
people with MCI in discussing how the application can support
storytelling in a group setting, meet their expectations, and encourage
them to suggest features. The facilitator will ask people with MCI and
their caregivers to identify the interaction of application and
storytelling themes they are interested in.

2.3.2.2. Phase 2: designing features (40 min)

Storytelling applications are primarily supported by technologies
in story creation and story sharing. The MESSAGE program (see
Table 1) is proposed in order to maximize successful communication
between people with dementia and their caregiver (66). The program
has been evaluated among community-based aged care staff caring for

10.3389/fpsyt.2023.1217323

dementia patients. It has been demonstrated that caregivers report
significant increases in knowledge and readiness to care for people
with dementia after receiving communication training. The MESSAGE
program could thus be utilized to facilitate communication between
people with MCI and smart devices. Therefore, before design sessions,
we utilized MESSAGE communication strategies to support
communication throughout the digital storytelling process. Since
we aim to propose detailed features, we converted the strategies into
an application and shall follow these strategies to ask in-depth
questions to people with MCI, in order to identify effective and useful
interfaces and interactions.

Participants shall be asked to individually discuss the features
identified in Phase 1 and consider the sequences of interfaces and
interactions. The facilitator shall lead a group of people with MCI to
discuss the main features, including generating materials, reminiscing,
sharing, and training. During the discussion, participants shall
be invited to propose the content with text, images, or video of the
application. Each feature will be visualized by a participant who uses
a printed phone/tablet/website template to sketch the content and
layout of the interface, with the support of the facilitator.

2.3.2.3. Phase 3: storytelling (10 min)

We shall lead people with MCI to review the full scope of
interaction and ensure the storytelling application is holistic and
complete. We then will ask people with MCI to summarize how they
will use the application. The facilitator will check and ask people with
MCI if it could meet their needs, taking this as an opportunity to
identify other features to add. Finally, the facilitator will ask people
with MCI to brainstorm when older adults would use the application
in daily life.

2.3.3. Stage 3: formative testing

Building upon the findings of the previous stage, we will analyze
the features of the prototypes and design the initial prototypes. This
stage seeks to identify and resolve usability issues. Participants will test

TABLE 1 MESSAGE communication strategies and design guidelines transition.

MESSAGE Communication Strategy =~ Adapted Strategy

M-MAXIMIZE attention M-MAXIMIZE attention

Explanation

Attract group attention
One speaker at a time

Avoid distractions

E-Watch your EXPRESSION and body language

E-ENHANCE the group interaction

Create opportunities to interact with group members

Facilitate group discussions

S-Keep it SIMPLE

S-Keep the interaction SIMPLE

Use short, simple, familiar content to design interfaces

Give clear options to advance to the next step

S-SUPPORT their conversation

S-SUPPORT their reminiscing

Provide sufficient time
Remind participants of the topic

Provide an equal chance to reminisce

A-ASSIST with visual AIDS

A-ASSIST with reminiscing cues

Related materials of the topic

Show the cues to support reminiscing

G-GET their message G-GET prepared in advance

Prepare individual materials in advance
Ensure familiarity with these materials

Add notes to the materials

E-ENCOURAGE and ENGAGE in communication
communication

E-ENCOURAGE and ENGAGE in

Discuss interesting and familiar topics

Talk about individual experiences
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the initial prototype separately (35min), giving feedback via a
structured interview (20 min).

2.3.3.1. Phase 1: usability testing (35 min)

Participants shall first engage in usability testing and are asked to
complete a set of tasks, including filling out the UEQ (User Experience
Questionnaire — Short Chinese Version) to ascertain the usability level
of the technological intervention program (59). The mock-up will
be presented to participants for feedback on content and design.

2.3.3.2. Phase 2: structured interview (20 min)

As our primary goal is to collect feedback from people with MCI,
our objective revolves around acquiring a comprehensive view of the
designed mock-ups. For this purpose, we have crafted 12 close-ended
questions to capture an overarching impression. Following usability
testing, we will then conduct structured interviews (see
Supplementary Appendix 2), asking respondents to select the most

preferred and most disliked mock-ups.

2.3.4. Stage 4: field testing

After analyzing the formative testing results, we will then revise
the initial prototypes based on the identified usability issues and user
suggestions. This stage aims to identify the limited efficacy, including
social participation, social connectedness, self-efficacy, subjective
sense of happiness, and user experience. We shall recruit 20 people
with MCI; 10 people with MCI will be allocated to the experimental
group. Field testing comprises three main phases (see Table 2 for the
timeline for field testing). The pre-test shall take 90 min. We prefer that
participants complete the scales on the day immediately following the
initial test to minimize potential fatigue-related effects. However,
recognizing that participants may find it challenging due to fatigue or
other factors, we will also allow the option of completing the scales on
the subsequent day. Building upon technology-based intervention
testing literature, we shall conduct 2 or 3 months of testing (67-69).
Therefore, people with MCI shall be asked to participate in 30-min
interventions per week, totaling seven sessions. Every 2 weeks, we will
conduct a 15-min online goal attainment meeting. The post-test shall
take 60min. Interviews with people with MCI, caregivers, and
therapists will take 30 min, 15 min, and 60 min, respectively.

2.34.1. Phase 1: pre-test: baseline building and goal
setting (90 min)

Participants shall be asked to fill in a paper copy of the self-report
questionnaire, supported by the researchers. In order to capture
baseline data from people with MCI, we include social participation
[LIFE-H 77 items (70)], social connectedness [SCS 20 items, see Lee
and Robbins (71)], self-efficacy [GSES 10 items, see Zeng et al. (72)],
subjective sense of happiness [SWS 20 items, see Diener and Emmons
(73)]—all of which are provided in Chinese. After testing, we will
present the program to the participants, teach them how to use it, and
provide them with a brochure in case they forget the procedure.
Before the formal intervention, people with MCI will be invited to join
in the training sessions to become familiar with the program, so that
they can use the program autonomously (74). Except for the
evaluation of cognitive function, this study will evaluate the social
features of participants, including motivation. It will utilize four
validated instruments to test social participation, social connection,
self-efficacy, and subjective sense of happiness (see Data Collection
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section). The therapists will use the programs to co-establish the
intervention goals in the first week. After seven interventions, we will
ask people with MCI to answer the User Experience Questionnaire
[UEQ 8-item, Chinese version, see Schrepp et al. (59)] to identify user
experiences vis-a-vis the application.

2.3.4.2. Phase 2: intervention (30 min/7 times) and
intermediate test for people with MCI: goal attainment
(15 min/4 times)

We will provide the technology-based intervention to people with
MCI, asking them to complete seven sessions over a two-month
period, with each session lasting 30 min. During the intermediate
tests, we will follow the goal-setting approach of Clare et al. (75) to
collect goal attainment, problems, suggestions, or general comments
every 2 weeks.

2.3.4.3. Phase 3-a: post-test for people with MCI: assess
efficacy, acceptability, satisfaction, and usability (60 min)

Incorporating the findings of Kitakoshi et al. (76), this study will
utilize seven validated instruments and one goal attainment from
Clare et al. (77) measuring the improvements of people with
MCI. After a two-month test, we will use instruments to test, including
social participation, social connection, self-efficacy, subjective well-
being, motivation, satisfaction,
(UEQ 8 items).

acceptability, and usability

2.3.4.4. Phase 3-b: interviews with people with MCI
(30 min), caregivers (15 min), and therapists (60 min)

At the end of the intervention, we shall conduct interviews
separately, investigating people with MCI’s social participation and
about the
intervention and the program. We also take this opportunity to follow

self-management changes, collecting suggestions
up on notes and ask questions to understand their individual
difficulties. Conversation is recorded, enabling us to analyze feedback
and improve prototypes. We shall ask for goal attainment, problems,
suggestions, or general comments at the end of the intervention.

2.4. Data collection

The study shall collect audio recordings and photographs of
sketches during the co-design workshops, supplemented by
questionnaire responses. Participants shall be informed of the audio
recording and photography before the workshop, and consent shall
be obtained. Qualitative data shall be collected from the co-design
study. Quantitative data shall also be collected from the formative
testing and field testing. We use the assessment of life habits (LIFE-H)
to measure social participation, Social Connectedness Scale (SCS) to
measure social connection, General Self-Efficacy Scale (GSES) to
measure self-efficacy, Subjective Well-Being Scale (SWS) to measure
subjective sense of happiness, and User Experience Questionnaire
(UEQ) to measure user experience. As shown in Table 3, all
instruments employed in this study have already undergone
psychological validation.

2.4.1. The assessment of LIFE habits
This questionnaire investigates 12 categories of life habits that
ascertain daily activities and social roles (with limitations) for old
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TABLE 2 Timeline for the field testing.
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adults (70). All statements present the social participation profile of
the respondent by measuring the quality of social participation and
level of satisfaction. This study employs the short Mandarin version
3.0 with 77 items, since the short version is the only available
Mandarin translation. LIFE-H is a proven reliable instrument that
focuses on understanding concepts of functional or function
independence (78), helping to indicate the impact of behavioral
strategies on older adults (79).

2.4.2. Social connections scale

Developed by Lee and Robbins (71), SCS is the most commonly
used international instrument for measuring social connectedness. A
self-assessment scale, the SCS is unidimensional with eight questions
that are all negative expressions, which remains its biggest drawback.
In order to avoid the negative impact of this, Lee modified the more
extreme representations of the SCS by adding two negative and 10
positive items to create a 20-item SCS-R (80). The Chinese version of
the scale, introduced by Fan et al. (81), demonstrated good reliability
with o coefficient of 0.92 for the overall scale, 0.82 for the socially
connected Cronbach’s coefficient, and 0.87 for the socially
unconnected Cronbach’s coeflicient. The Chinese version contains 20
items; each item is scored on a 6-point Likert scale, with 1 to 6
indicating a range from “strongly disagree” to “strongly agree”; the
higher the score, the higher the level of social connectedness.

2.4.3. Subjective well-being scale

Developed by Diener and Emmons (73), the SWB is a holistic
assessment of an individual's quality of life based on self-referential
criteria and contains two dimensions: affective and cognitive (82). The
Chinese version has subsequently been revised and contains 20 items.
A 5-point Likert scale is used to assess the degree of feelings, reactions,
and recognition of the participant. Questions 4, 5, 6,9, 10, 11, 13, 15, 17,
18, and 20 are reverse scored (83). The internal consistency coeflicient
was 0.8475, with good homogeneous reliability. The scale boasts good
criterion validity and conceptual validity.

2.4.4. General self-efficacy scale

Self-efficacy refers to one’s self-beliefs in the particular context of
functioning. It is the most common scale used to evaluate people’s
perceived self-efficacy. GSES focus on action self-efficacy and coping
self-efficacy, via 10 items, aiming to ascertain a general sense of
personal competence to deal daily challenges across various contexts
(84). It has been demonstrated that GSES is conducive for researchers
investigating self-efficacy in Chinese contexts, Zeng et al. (72)
translated it from traditional Chinese to simplified Chinese, showing
good internal consistency (a=0.91).

2.4.5. User experience questionnaires

UEQ is a simple, reliable, and demonstrably valid approach for
adding a subjective quality assessment to the data from other
evaluations, which has validated the Chinese Version (59). The short
version of the questionnaire captures a comprehensive impression of
user experience. Both classical usability aspects (efficiency, perspicuity,
dependability) and user experience aspects (originality, stimulation)
are measured (60). There are no costs and no restrictions when using
the UEQ questionnaire in medical informatics applications (85),
making it ideal for our purposes of measuring the user experience of
digital storytelling intervention.
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TABLE 3 Measurement and instruments for people with MCI.

Measure Instrument Items
Social participation The assessment of life habits (LIFE-H) 77 items
Social connection Social connectedness scale (SCS) 20 items
Subjective sense of Subjective well-being scale (SWS) 20 items
happiness

Self-efficacy General self-efficacy scale (GSES) 10 items
User experience User experience questionnaire (UEQ) 8 items

2.4.6. Goal attainment

Goal attainment combines the five times (four times during the
intermediate intervention, one time at the end of the intervention)
goal attainment from the self-report, and the evaluation from their
caregivers and therapist (75).

2.5. Data analysis

Quality data analysis from workshops and interviews shall follow the
thematic analysis (86, 87). Since through thematic analysis, we can
discover hidden user needs, behavioral patterns, and trends in co-design
data, and they can be extracted to provide important clues for further
design digital interventions (42). We will select the transcript with the
richest information to summarize the codebook with code and definition.
Two researchers will review and code the transcripts based on the
codebook. Both researchers will independently code all the transcripts.
To enhance the reliability of the analysis, we will use NVivo to calculate
inter-coder reliability (88). Any discrepancies in coding will be resolved
through collaborative discussions to ensure consistent interpretation and
coding. After which, the codes shall be reorganized into themes. NVivo
will be used during the analysis stage. We will analyze the targeted
abilities, reasons, and potential intervention directions to enhance social
participation. In stage 2, we will extract feature descriptions of prototypes
and sketches of interactions. Subsequently, we will categorize this data
into distinct features with corresponding explanations, and interactions.
We will build the mock-ups following the feature clusters. At stage 3,
we will cluster usability issues and suggestions. At the last stage, we will
analyze the suggestions.

Quantitative data includes questionnaire data. The efficacy
evaluation utilizes post-test data, including baseline data and potential
confounders as covariates, so as to test differences between the groups
on the primary outcome measures. Following the completion of data
collection, intention-to-treat and “per protocol” analyzes shall
be undertaken. When research participants withdraw (thereby leaving
us with missing data), we shall apply appropriate techniques to impute
that data and conduct sensitivity analyzes as necessary. SPSS will
be employed for the analyzes. In addition to p-values, we additionally
publish effect sizes with computed 95% confidence ranges. We also
employ 0.05 alpha 2-tailed p-values for the efficacy of improving
social participation.

2.6. Data management and monitoring

The hard copy questionnaires shall not contain any participant-
identifying information. All completed hard copy forms and informed
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consent forms shall be kept in a secure facility behind locked doors.
Regarding the quantitative data collected, descriptive statistical
analysis (means and standard deviations) shall be conducted. The
audio recordings of the workshops will be transferred to a local
password-secure computer for storage, and the recording device will
be wiped and removed. The local computer will be accessible only to
the investigators. All records and audio recordings will be kept for a
maximum of 5 years following the completion of this study and the
publication of its findings. Any adverse events during the investigation
shall be reported to Swinburne University of Technology’s Human
Research and Ethics Committee, as per the institutional policy.

3. Discussion

This study examines an innovative digital storytelling intervention
that aims to enhance social participation among people with MCI who
live in low-income countries. Our focus is on designing a technology-
based intervention that would post activities, support people with
MCI in collecting materials, and support group reminiscence.
Commercial applications in storytelling interventions almost always
include application training sessions or other pre-use supports for
people with MCI (50, 89). However, as identified above, the
applicability of these methods for storytelling among MCI adults is
presently not comprehensively understood (90). Concomitant with
training to ensure a proper use process, it is necessary to further
explore ways to enhance the understanding of user interface
interaction among people with MCI Since a fundamental
understanding of digital applications necessitates the comprehension
of e-skills, it guides the interaction rather than encouraging
memorization of the interaction steps (91). It thus becomes necessary
that we further investigate how best to design user-friendly
applications to manage available resources and reduce learning costs
for people with MCI most effectively.

Encouraging storytelling among more people with MCI promises
to be an effective social activity in community-based care, since it
enhances social interactions among a greater number of people.
However, privacy issues risk manifesting when people with MCI seek
to share stories with more people, especially in public online forums.
Some researchers have posited that intergeneration digital storytelling
applications could encourage younger generations to post comments
and engage with the online content (22, 33). However, when sharing
personal stories (specifically photographs and other media) with
strangers online, scholars in digital storytelling are right to emphasize
caution, especially when sharing tales that could expose participants
to potential injury and unfavorable reactions (34).

Accordingly, it becomes necessary to identify ways that support
people with MCI to safely build social interactions with more people,
while concurrently identifying conducive storytelling topics for group
storytelling or online sharing. To ensure more active social interactions,
these topics should be attractive, interesting, and arousing in terms of
memory; contrariwise, they should not be overly personal, boring, or
arousing memories of difficult times. Moreover, the location of
storytelling sessions may lead to different user groups, such as in care
centers, local community groups or online groups. Different user
groups exhibit different needs regarding their preferred topics, as well
as variable interaction logic when using the storytelling application.
This study aims to investigate the needs of the community-dwelling
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people with MCI, since they benefit from a higher digital literacy level,
and exhibit greater motivation to attend social activities. The researchers
intend to test the proposed approach in care centers and online
communities. This study thus contributes to the literature by offering a
new form of social, community-centric engagement by integrating
technologies with people MCT’s therapies, increasing the motivation of
people with MCI to enhance and cultivate their social participation.

Moreover, the designed digital storytelling intervention may
benefit wider user groups, since by integrating social interaction with
thematic interests and streamlining operations, we can create an
engaging and meaningful digital story sharing platform for seniors
and foster valuable social participation moments. This platform
facilitates group-based digital storytelling, enabling people with MCI
as well as those experiencing normal aging to forge connections and
enrich their social networks through sharing and listening to others’
stories. Additionally, organizing offline meet-up events fosters face-
to-face communication and sharing, further enhancing participation.
Through these initiatives, normal aging older adults can relish
interactive experiences, foster active involvement, and cultivate
stronger social bonds. Simplified user interfaces, accompanied by clear
guidance and support, ensure swift adoption and enjoyment of the
digital story sharing process.

Data availability statement

The original contributions presented in the study are included in
the article/Supplementary material; further inquiries can be directed
to the corresponding author.

Ethics statement

Ethical approval has been granted by Swinburne University of
Technology's Human Research Ethics Committee gave approval for

References

1. Petersen RC. Mild cognitive impairment as a diagnostic entity. ] Intern Med. (2004)
256:183-94. doi: 10.1111/§.1365-2796.2004.01388 x

2. PD PRCMD. Mild cognitive impairment. N Engl ] Med. (2011) 364:2227-34. doi:
10.1056/NEJMcp0910237

3. Parsons-Suhl K, Johnson ME, McCann JJ, Solberg S. Losing One’s memory in early
Alzheimer’s disease. Qual Health Res. (2008) 18:31-42. doi: 10.1177/1049732307308987

4. Evans IEM, Martyr A, Collins R, Brayne C, Clare L. Social isolation and cognitive
function in later life: a. Syst Rev Meta Anal. (2019) 70:S119-44. doi: 10.3233/JAD-180501

5. Cicerone KD, Dahlberg C, Kalmar K, Langenbahn DM, Malec JE, Bergquist TF,
et al. Evidence-based cognitive rehabilitation: recommendations for clinical practice.
Arch Phys Med Rehabil. (2000) 81:1596-615. doi: 10.1053/apmr.2000.19240

6. Rosenberg PB, Johnston D, Lyketsos CG. A clinical approach to mild cognitive
impairment. Am J Psychiatry. (2006) 163:1884-90. doi: 10.1176/ajp.2006.163.11.1884

7. Smith L, Shin JI, Lépez Sanchez GE, Oh H, Kostev K, Jacob L, et al. Social
participation and mild cognitive impairment in low-and middle-income countries. Prev
Med. (2022) 164:107230. doi: 10.1016/j.ypmed.2022.107230

8. Green AF, Rebok G, Lyketsos CG. Influence of social network characteristics on
cognition and functional status with aging. Int ] Geriatr Psychiatry. (2008) 23:972-8. doi:
10.1002/gps.2023

9. Klaming L, Robbemond L, Lemmens P, Hart de Ruijter E. Digital compensatory
cognitive training for older adults with memory complaints. Act adapt. Aging. (2022)
47:10-39. doi: 10.1080/01924788.2022.2044989

10. Hausknecht S, Vanchu-Orosco M, Kaufman D. Sharing life stories: design and
evaluation of a digital storytelling workshop for older adults. In: G Costagliola, J

Frontiers in Psychiatry

10

10.3389/fpsyt.2023.1217323

this research (Approval number Ref: 20226525-11105, date:
26/09/2022). Written will be obtained
from participants.

informed consent

Author contributions

AAM and DZ contributed to the conception and design of the
study. DZ wrote the first draft of the manuscript. AAM and WL
supervised the project and assisted in rewriting several sections of the
manuscript. All authors contributed to the article and approved the
submitted version.

Conflict of interest

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

Publisher’s note

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

Supplementary material

The Supplementary material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fpsyt.2023.1217323/
full#supplementary-material

Uhomoibhi, S Zvacek and McLaren BM, editors. Computers supported education
[internet]. Communications in Computer and Information Science; Vol. 739; (2017). p.
497-512. Cham: Springer international publishing. Available at: http://link.springer.
com/10.1007/978-3-319-63184-4_26 (Accessed December 13, 2022).

11. Granholm E, Holden J, Link PC, McQuaid JR. Randomized clinical trial of
cognitive behavioral social skills training for schizophrenia: improvement in functioning
and experiential negative symptoms. J Consult Clin Psychol. (2014) 82:1173-85. doi:
10.1037/a0037098

12. Raymond E, Sévigny A, Tourigny A, Vézina A, Verreault R, Guilbert AC. On the
track of evaluated programmes targeting the social participation of seniors: a typology
proposal. Ageing Soc. (2013) 33:267-96. doi: 10.1017/S0144686X11001152

13. Leung P, Orrell M, Orgeta V. Social support group interventions in people with
dementia and mild cognitive impairment: a systematic review of the literature: social
support groups in dementia. Int J Geriatr Psychiatry. (2015) 30:1-9. doi: 10.1002/
gps.4166

14. Cuc AV, Locke DEC, Duncan N, Fields JA, Snyder CH, Hanna S, et al. A pilot
randomized trial of two cognitive rehabilitation interventions for mild cognitive
impairment: caregiver outcomes: cognitive rehabilitation for MCI: caregiver outcomes.
Int ] Geriatr Psychiatry. (2017) 32:e180-7. doi: 10.1002/gps.4689

15. Yates JA, Clare L, Woods RT. You've got a friend in me: can social networks
mediate the relationship between mood and MCI? BMC Geriatr. (2017) 17:144. doi:
10.1186/s12877-017-0542-0

16. Gardener H, Levin B, DeRosa J, Rundek T, Wright CB, Elkind MSV, et al. Social
connectivity is related to mild cognitive impairment and dementia. ] Alzheimers Dis.
(2021) 84:1811-20. doi: 10.3233/JAD-210519

frontiersin.org


https://doi.org/10.3389/fpsyt.2023.1217323
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fpsyt.2023.1217323/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyt.2023.1217323/full#supplementary-material
https://doi.org/10.1111/j.1365-2796.2004.01388.x
https://doi.org/10.1056/NEJMcp0910237
https://doi.org/10.1177/1049732307308987
https://doi.org/10.3233/JAD-180501
https://doi.org/10.1053/apmr.2000.19240
https://doi.org/10.1176/ajp.2006.163.11.1884
https://doi.org/10.1016/j.ypmed.2022.107230
https://doi.org/10.1002/gps.2023
https://doi.org/10.1080/01924788.2022.2044989
http://link.springer.com/10.1007/978-3-319-63184-4_26
http://link.springer.com/10.1007/978-3-319-63184-4_26
https://doi.org/10.1037/a0037098
https://doi.org/10.1017/S0144686X11001152
https://doi.org/10.1002/gps.4166
https://doi.org/10.1002/gps.4166
https://doi.org/10.1002/gps.4689
https://doi.org/10.1186/s12877-017-0542-0
https://doi.org/10.3233/JAD-210519

Zhu et al.

17. Berg AL Wallin A, Nordlund A, Johansson B. Living with stable MCI: experiences
among 17 individuals evaluated at a memory clinic. Aging Ment Health. (2013) 17:293-9.
doi: 10.1080/13607863.2012.751582

18. Tominari M, Uozumi R, Becker C, Kinoshita A. Reminiscence therapy using virtual
reality technology affects cognitive function and subjective well-being in older adults
with dementia. Cogent Psychol. (2021) 8:1968991. doi: 10.1080/23311908.2021.1968991

19. Filoteo JV, Cox EM, Split M, Gross M, Culjat M, Keene D. Evaluation of ReminX
as a behavioral intervention for mild to moderate dementia. In: 2018 40th annual
international conference of the IEEE engineering in medicine and biology society (EMBC)
[internet]. Honolulu, HI: IEEE; (2018). p. 3314-3317. Available at: https://ieeexplore.
ieee.org/document/8513049/ (Accessed December 29, 2022).

20. Chonody J, Wang D. Connecting older adults to the community through
multimedia: an intergenerational reminiscence program. Act Adapt Aging. (2013)
37:79-93. doi: 10.1080/01924788.2012.760140

21. Moon S, Park K. The effect of digital reminiscence therapy on people with
dementia: a pilot randomized controlled trial. BMC Geriatr. (2020) 20:166. doi: 10.1186/
512877-020-01563-2

22. Sehrawat S, Jones C, Orlando J, Bowers T, Rubins A. Digital storytelling: a tool for
social connectedness. Geron. (2017) 16:56-61. doi: 10.4017/gt.2017.16.1.006.00

23.Dempsey L, Murphy K, Cooney A, Casey D, O’Shea E, Devane D, et al.
Reminiscence in dementia: a concept analysis. Dementia. (2014) 13:176-92. doi:
10.1177/1471301212456277

24. Smith KL, Crete-Nishihata M, Damianakis T, Baecker RM, Marziali E. Multimedia
biographies: a reminiscence and social stimulus tool for persons with cognitive
impairment. J Technol Hum Serv. (2009) 27:287-306. doi: 10.1080/15228830903329831

25. Lazar A, Thompson H, Demiris G. A systematic review of the use of technology
for reminiscence therapy. Health Educ Behav. (2014) 41:51S-61S. doi:
10.1177/1090198114537067

26. Bai X, Ho D, Fung K, Tang L, He MY, Young D, et al. Effectiveness of a life story
work program on&nbsp;older adults with intellectual disabilities. Clin Interv Aging.
(2014) 9:1865-72. doi: 10.2147/CIA.S56617

27. Fritsch T, Kwak ], Grant S, Lang ], Montgomery RR, Basting AD. Impact of
TimeSlips, a creative expression intervention program, on nursing home residents with
dementia and their caregivers. The Gerontologist. (2009) 49:117-27. doi: 10.1093/geront/
gnp008

28.Zhao J, Li H, Lin R, Wei Y, Yang A. Effects of creative expression therapy for older
adults with mild cognitive impairment at risk of Alzheimer&rsquoss disease: a
randomized controlled clinical trial. Clin Interv Aging. (2018) 13:1313-20. doi: 10.2147/
CIA.S161861

29. Rios Rincon AM, Miguel Cruz A, Daum C, Neubauer N, Comeau A, Liu L. Digital
storytelling in older adults with typical aging, and with mild cognitive impairment or
dementia: a systematic literature review. | Appl Gerontol. (2022) 41:867-80. doi:
10.1177/07334648211015456

30. Woods B, O’Philbin L, Farrell EM, Spector AE, Orrell M. Reminiscence therapy
for dementia. Cochrane dementia and cognitive improvement group, editor. Cochrane
Database Syst Rev [Internet]. (2018) 3:CD001120. doi: 10.1002/14651858.CD001120.
pub3

31. Niedderer K, Holthoff-Detto V, van Rompay TJL, Karahanoglu A, Ludden GDS,
Almeida R, et al. This is me: evaluation of a boardgame to promote social engagement,
wellbeing and agency in people with dementia through mindful life-storytelling. ] Aging
Stud. (2022) 60:100995. doi: 10.1016/j.jaging.2021.100995

32. Dehi M, Mohammadi E. Social participation of older adults: a concept analysis. Int
] Commun Based Nurs Midwifery [Internet]. (2020) 8:55-72. doi: 10.30476/
ijcbnm.2019.82222.1055

33. Njeru JW, Patten CA, Hanza MMK, Brockman TA, Ridgeway JL, Weis JA, et al.
Stories for change: development of a diabetes digital storytelling intervention for
refugees and immigrants to Minnesota using qualitative methods. BMC Public Health.
(2015) 15:1311. doi: 10.1186/512889-015-2628-y

34. Gubrium AC, Hill AL, Flicker S. A situated practice of ethics for participatory
visual and digital methods in public Health Research and practice: a focus on digital
storytelling. Am J Public Health. (2014) 104:1606-14. doi: 10.2105/AJPH.2013.301310

35.Qi S, Sun 'Y, Yin P, Zhang H, Wang Z. Mobile phone use and cognitive impairment
among elderly Chinese: a National Cross-Sectional Survey Study. Int ] Environ Res Public
Health. (2021) 18:5695. doi: 10.3390/ijerph18115695

36. Elfrink TR, Ullrich C, Kunz M, Zuidema SU, Westerhof GJ. The online life story
book: a randomized controlled trial on the effects of a digital reminiscence intervention
for people with (very) mild dementia and their informal caregivers. PLoS One. (2021)
16:1-15. doi: 10.1371/journal.pone.0256251

37. Critten V, Kucirkova N. ‘It brings it all Back, all those good times; it makes me go
close to tears. Creating digital personalised stories with people who have dementia.
Dementia. (2019) 18:864-81. doi: 10.1177/1471301217691162

38. Sarne-Fleischmann V, Tractinsky N, Dwolatzky T, Rief I. Personalized reminiscence
therapy for patients with Alzheimers disease using a computerized system. In:
Proceedings of the 4th international conference on PErvasive technologies related to assistive
environments - PETRA 11 [internet], Heraklion: ACM Press; (2011). p. 1. Available at:
http://dl.acm.org/citation.cfm?doid=2141622.2141679 (Accessed December 28, 2022).

Frontiers in Psychiatry

11

10.3389/fpsyt.2023.1217323

39. Irazoki E, Contreras-Somoza LM, Toribio-Guzmén JM, Jenaro-Rio C, van der
Roest H, Franco-Martin MA. Technologies for Cognitive Training and Cognitive
Rehabilitation for people with mild cognitive impairment and dementia. A systematic
review. Front Psychol. (2020) 11:648. doi: 10.3389/fpsyg.2020.00648

40. Bate P, Robert G. Toward more user-centric OD: lessons from the field of
experience-based design and a case study. ] Appl Behav Sci. (2007) 43:41-66. doi:
10.1177/0021886306297014

41. Sanders EBN, Stappers PJ. Probes, toolkits and prototypes: three approaches to
making in codesigning. CoDesign. (2014) 10:5-14. doi: 10.1080/15710882.2014.888183

42. Branco RM, Quental J, Ribeiro O. Personalised participation: an approach to
involve people with dementia and their families in a participatory design project.
CoDesign. (2017) 13:127-43. doi: 10.1080/15710882.2017.1310903

43. Span M, Hettinga M, Vernooij-Dassen M, Eefsting J, Smits C. Involving people
with dementia in the development of supportive IT applications: a systematic review.
Ageing Res Rev. (2013) 12:535-51. doi: 10.1016/j.arr.2013.01.002

44. Mulvenna M, Martin S, Sivenstedt S, Bengtsson ], Meiland E, Drées RM, et al.
Designing & evaluating a cognitive prosthetic for people with mild dementia. In:
Proceedings of the 28th annual European conference on cognitive ergonomics [internet]. Delf:
ACM; (2010). p. 11-18. Available at: https://dlL.acm.org/doi/10.1145/1962300.1962306
(Accessed July 4, 2023).

45. Suijkerbuijk S, Nap HH, Cornelisse L, IJsselsteijn WA, De Kort YAW, Minkman
MMN. Active involvement of people with dementia: a systematic review of studies
developing supportive technologies. ] Alzheimers Dis. (2019) 69:1041-65. doi: 10.3233/
JAD-190050

46. Tsekleves E, Bingley AE, Lujan Escalante MA, Gradinar A. Engaging people with
dementia in designing playful and creative practices: co-design or co-creation?
Dementia. (2020) 19:915-31. doi: 10.1177/1471301218791692

47.Hendriks N, Truyen F, Duval E. Designing with dementia: guidelines for
participatory design together with persons with dementia. In: P Kotzé, G Marsden, G
Lindgaard, ] Wesson and M Winckler, editors. Human-Computer Interaction -
INTERACT 2013 [Internet]. Lecture Notes in Computer Science; Vol. 8117; (2013). p.
649-666. Berlin, Heidelberg: Springer Berlin Heidelberg. Available at: http://link.
springer.com/10.1007/978-3-642-40483-2_46 (Accessed October 4, 2022).

48. Shapii A, Arshad H, Baharuddin MS, Mohd Sarim H. Serious games for post-
stroke rehabilitation using Microsoft Kinect. Int ] Adv Sci Eng Inf Technol. (2018) 8:1654.
doi: 10.18517/ijaseit.8.4-2.6823

49. Cortellessa G, Fracasso F, Umbrico A, Cesta A, Dionisio P, Ciucci L, et al. Co-
design of a TV-based home support for early stage of dementia. | Ambient Intell
Humaniz Comput. (2021) 12:4541-58. doi: 10.1007/s12652-020-01823-4

50. Woods B, Subramaniam P. Digital life storybooks for people with dementia living
in care homes: an evaluation. Clin Interv Aging. (2016) 11:1263-76. doi: 10.2147/CIA.
§111097

51. Heins P, Boots LMM, Koh WQ, Neven A, Verhey FR], de Vugt ME. The effects of
technological interventions on social participation of community-dwelling older adults
with and without dementia: a systematic review. J Clin Med. (2021) 10:2308. doi: 10.3390/
jem10112308

52.Neal D, van den Berg F, Planting C, Ettema T, Dijkstra K, Finnema E, et al. Can
use of digital technologies by people with dementia improve self-management and social
participation? A systematic review of effect studies. J Clin Med. (2021) 10:604. doi:
10.3390/jcm10040604

53.Law M, Sutherland C, Ahn HS, MacDonald BA, Peri K, Johanson DL, et al.
Developing assistive robots for people with mild cognitive impairment and mild
dementia: a qualitative study with older adults and experts in aged care. BMJ Open.
(2019) 9:€031937. doi: 10.1136/bmjopen-2019-031937

54.van der Wardt V, Hancox J, Gondek D, Logan P, Das NR, Pollock K, et al.
Adherence support strategies for exercise interventions in people with mild cognitive
impairment and dementia: a systematic review. Prev Med Rep. (2017) 7:38-45. doi:
10.1016/j.pmedr.2017.05.007

55. Jogie P, Rahja M, Berg M, Cations M, Brown S, Laver K. Goal setting for people
with mild cognitive impairment or dementia in rehabilitation: a scoping review. Aust
Occup Ther J. (2021) 68:563-92. doi: 10.1111/1440-1630.12758

56. Robinson L, Brittain K, Lindsay S, Jackson D, Olivier P. Keeping in touch everyday
(KITE) project: developing assistive technologies with people with dementia and their
carers to promote independence. Int Psychogeriatr. (2009) 21:494-502. doi: 10.1017/
$1041610209008448

57. Akoglu C, Dankl K. Co-creation for empathy and mutual learning: a framework
for design in health and social care. CoDesign. (2021) 17:296-312. doi:
10.1080/15710882.2019.1633358

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

59. Schrepp M, Hinderks A, Thomaschewski J. Applying the user experience questionnaire
(UEQ) in different evaluation scenarios. In: A Marcus, editor. Design, user experience, and
usability theories, methods, and tools for designing the user experience [internet]. Lecture Notes
in Computer Science; vol. 8517. Cham: Springer International Publishing; (2014). p.
383-392. Available at: http://link.springer.com/10.1007/978-3-319-07668-3_37 (Accessed
April 29, 2022).

frontiersin.org


https://doi.org/10.3389/fpsyt.2023.1217323
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://doi.org/10.1080/13607863.2012.751582
https://doi.org/10.1080/23311908.2021.1968991
https://ieeexplore.ieee.org/document/8513049/
https://ieeexplore.ieee.org/document/8513049/
https://doi.org/10.1080/01924788.2012.760140
https://doi.org/10.1186/s12877-020-01563-2
https://doi.org/10.1186/s12877-020-01563-2
https://doi.org/10.4017/gt.2017.16.1.006.00
https://doi.org/10.1177/1471301212456277
https://doi.org/10.1080/15228830903329831
https://doi.org/10.1177/1090198114537067
https://doi.org/10.2147/CIA.S56617
https://doi.org/10.1093/geront/gnp008
https://doi.org/10.1093/geront/gnp008
https://doi.org/10.2147/CIA.S161861
https://doi.org/10.2147/CIA.S161861
https://doi.org/10.1177/07334648211015456
https://doi.org/10.1002/14651858.CD001120.pub3
https://doi.org/10.1002/14651858.CD001120.pub3
https://doi.org/10.1016/j.jaging.2021.100995
https://doi.org/10.30476/ijcbnm.2019.82222.1055
https://doi.org/10.30476/ijcbnm.2019.82222.1055
https://doi.org/10.1186/s12889-015-2628-y
https://doi.org/10.2105/AJPH.2013.301310
https://doi.org/10.3390/ijerph18115695
https://doi.org/10.1371/journal.pone.0256251
https://doi.org/10.1177/1471301217691162
http://dl.acm.org/citation.cfm?doid=2141622.2141679
https://doi.org/10.3389/fpsyg.2020.00648
https://doi.org/10.1177/0021886306297014
https://doi.org/10.1080/15710882.2014.888183
https://doi.org/10.1080/15710882.2017.1310903
https://doi.org/10.1016/j.arr.2013.01.002
https://dl.acm.org/doi/10.1145/1962300.1962306
https://doi.org/10.3233/JAD-190050
https://doi.org/10.3233/JAD-190050
https://doi.org/10.1177/1471301218791692
http://link.springer.com/10.1007/978-3-642-40483-2_46
http://link.springer.com/10.1007/978-3-642-40483-2_46
https://doi.org/10.18517/ijaseit.8.4-2.6823
https://doi.org/10.1007/s12652-020-01823-4
https://doi.org/10.2147/CIA.S111097
https://doi.org/10.2147/CIA.S111097
https://doi.org/10.3390/jcm10112308
https://doi.org/10.3390/jcm10112308
https://doi.org/10.3390/jcm10040604
https://doi.org/10.1136/bmjopen-2019-031937
https://doi.org/10.1016/j.pmedr.2017.05.007
https://doi.org/10.1111/1440-1630.12758
https://doi.org/10.1017/S1041610209008448
https://doi.org/10.1017/S1041610209008448
https://doi.org/10.1080/15710882.2019.1633358
https://doi.org/10.1186/1748-5908-6-42
http://link.springer.com/10.1007/978-3-319-07668-3_37

Zhu et al.

60. Schrepp M, Hinderks A, Thomaschewski J. Design and evaluation of a short
version of the user experience questionnaire (UEQ-S). Int ] Interact Multimed Artif Intell.
(2017) 4:103. doi: 10.9781/ijimai.2017.09.001

61.Sanz MF, Acha BV, Garcia ME. Co-Design for People-Centred Care Digital
Solutions: a literature review. Int ] Integr Care. (2021) 21:16. doi: 10.5334/ijic.5573

62. Suijkerbuijk S, Nap HH, Jjsselsteijn WA, Minkman MMN, De Kort YAW. T already
forgot half of it’ - interviewing people with dementia for co-designing an intelligent
system. Hum Comput Interact. (2023) 9:1-32. doi: 10.1080/07370024.2023.2240791

63. Bourazeri A, Stumpf S. Co-designing smart home technology with people with
dementia or Parkinson’s disease. In: Proceedings of the 10th Nordic conference on human-
computer interaction [internet]. Oslo: ACM; (2018). p. 609-621. Available at: https://
dl.acm.org/doi/10.1145/3240167.3240197 (Accessed June 29, 2022).

64. Rodgers PA. Co-designing with people living with dementia. CoDesign. (2018)
14:188-202. doi: 10.1080/15710882.2017.1282527

65. Marston H. WHO Doesn't think about technology when designing urban
environments for older people? A case study approach to a proposed extension of the
WHO?s age-friendly cities model. Int J Environ Res Public Health. (2019) 16:3525. doi:
10.3390/ijerph16193525

66. Smith ER, Broughton M, Baker R, Pachana NA, Angwin AJ, Humphreys MS, et al.
Memory and communication support in dementia: research-based strategies for
caregivers. Int Psychogeriatr. (2011) 23:256-63. doi: 10.1017/S1041610210001845

67. Milgrom J, Danaher BG, Gemmill AW, Holt C, Holt CJ, Seeley JR, et al. Internet
cognitive behavioral therapy for women with postnatal depression: a randomized
controlled trial of MumMoodBooster. ] Med Internet Res. (2016) 18:e54. doi: 10.2196/
mir.4993

68.Neal DP, Kerkhof YJE, Ettema TP, Muller M, Bosmans J, Finnema E, et al.
Evaluation of FindMyApps: protocol for a randomized controlled trial of the
effectiveness and cost-effectiveness of a tablet-based intervention to improve self-
management and social participation of community-dwelling people with mild
dementia, compared to usual tablet use. BMC Geriatr. (2021) 21:138. doi: 10.1186/
512877-021-02038-8

69. Quinn C, Toms G, Jones C, Brand A, Edwards RT, Sanders F, et al. A pilot
randomized controlled trial of a self-management group intervention for people with
early-stage dementia (the SMART study). Int Psychogeriatr. (2016) 28:787-800. doi:
10.1017/51041610215002094

70. Noreau L, Fougeyrollas P, Vincent C. The LIFE-H: assessment of the quality of
social participation. Technol Disabil. (2002) 14:113-8. doi: 10.3233/TAD-2002-14306

71. Lee RM, Robbins SB. Measuring belongingness: the social connectedness and the social
assurance scales. ] Couns Psychol. (1995) 42:232-41. doi: 10.1037/0022-0167.42.2.232

72.Zeng G, Fu FS, Li J, Hussain N, Yu P. Evaluating the psychometric properties and
factor structure of the general self-efficacy scale in China. Curr Psychol [Internet]. (2020)
41:3970-80. doi: 10.1186/s12909-015-0412-4

73. Diener E, Emmons RA. The satisfaction with life scale. J Pers Assess. (1985)
49:71-5. doi: 10.1207/s15327752jpa4901_13

74.Trazoki E, Sénchez-Gomez MC, Contreras-Somoza LM, Toribio-Guzmén JM,
Martin-Cilleros MV, Verdugo-Castro S, et al. A qualitative study of the cognitive
rehabilitation program GRADIOR for people with cognitive impairment: outcomes of
the focus group methodology. J Clin Med. (2021) 10:859. doi: 10.3390/jcm10040859

75. Clare L, Nelis SM, Kudlicka A. Bangor goal-setting interview. (2016);56.

Frontiers in Psychiatry

12

10.3389/fpsyt.2023.1217323

76. Kitakoshi D, Hanada R, Iwata K, Suzuki M. Department of Computer Science,
Tokyo National College of technology, Faculty of Engineering, Chiba University.
Cognitive training system for dementia prevention using memory game based on the
concept of human-agent interaction. J Adv Comput Intell Intell Inform. (2015) 19:727-37.
doi: 10.20965/jaciii.2015.p0727

77.Clare L, Bayer A, Burns A, Corbett A, Jones R, Knapp M, et al. Goal-oriented
cognitive rehabilitation in early-stage dementia: study protocol for a multi-Centre
single-blind randomised controlled trial (GREAT). Trials. (2013) 14:152. doi:
10.1186/1745-6215-14-152

78. Noreau L, Desrosiers J, Robichaud L, Fougeyrollas P, Rochette A, Viscogliosi C.
Measuring social participation: reliability of the LIFE-H in older adults with disabilities.
Disabil Rehabil. (2004) 26:346-52. doi: 10.1080/09638280410001658649

79. Demers L, Robichaud L, Gélinas I, Noreau L, Desrosiers J. Coping strategies and
social participation in older adults. Gerontology. (2009) 55:233-9. doi:
10.1159/000181170

80.Lee RM, Draper M, Lee S. Social connectedness, dysfunctional interpersonal
behaviors, and psychological distress: testing a mediator model. ] Couns Psychol. (2001)
48:310-8. doi: 10.1037/0022-0167.48.3.310

81. Fan X, Wei ], Zhang J. On reliability and vadility of social connectedness scale-
revised in chinese middle school students. J Southwest China Norm Univ Sci Ed. (2015)
40:118-22. doi: 10.13718/j.cnki.xsxb.2015.08.022

82. Pavot W, Diener E. The satisfaction with life scale and the emerging construct of
life satisfaction. J Posit Psychol. (2008) 3:137-52. doi: 10.1080/17439760701756946

83. Xing Z. Development of a short version of the subjective well-being scale for urban
residents in China. Behav Med Sci. (2003) 12:3.

84. Schwarzer R, Bafiler J, Kwiatek P, Schroder K, Zhang JX. The assessment of optimistic
self-beliefs: comparison of the German, Spanish, and Chinese versions of the general self-
efficacy scale. Appl Psychol. (1997) 46:69-88. doi: 10.1111/j.1464-0597.1997.tb01096.x

85. Heshmati A, Moftian N, Rezaei-Hachesu P, Samad-Soltani T. Simple and efficient
measurement of the user experience in health information systems: a Persian version.
Iran ] Public Health [Internet]. (2021) 50:217-8. doi: 10.18502/ijph.v50i1.5097

86. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol. (2006)
3:77-101. doi: 10.1191/1478088706qp0630a

87. Braun V, Clarke V. Reflecting on reflexive thematic analysis. Qual Res Sport Exerc
Health. (2019) 11:589-97. doi: 10.1080/2159676X.2019.1628806

88. Cofie N, Braund H, Dalgarno N. Eight ways to get a grip on intercoder reliability
using qualitative-based measures. Can Med Educ ] [Internet]. (2022) 13:73-6. doi:
10.36834/cmej.72504

89. Park E, Owens H, Kaufman D, Liu L. Digital storytelling and dementia. In: ] Zhou
and G Salvendy, editors. Human aspects of IT for the aged population applications,
services and contexts [internet]. Cham: Springer International Publishing; (2017). p.
443-451. (Lecture Notes in Computer Science; vol. 10298). Available at: https://link.
springer.com/10.1007/978-3-319-58536-9_35 (Accessed December 19, 2022).

90. McCauley CO, Bond RB, Ryan A, Mulvenna MD, Laird L, Gibson A, et al.
Evaluating user engagement with a reminiscence app using cross-comparative analysis
of user event logs and qualitative data. Cyberpsychology Behav Soc Netw. (2019)
22:543-51. doi: 10.1089/cyber.2019.0076

91. Churches A. Bloom’s taxonomy blooms digitally. Tech and Learning. (2008). 1:1-6.
Available at: https://www.techlearning.com/news/bloom39s-taxonomy-blooms-digitally.

frontiersin.org


https://doi.org/10.3389/fpsyt.2023.1217323
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://doi.org/10.9781/ijimai.2017.09.001
https://doi.org/10.5334/ijic.5573
https://doi.org/10.1080/07370024.2023.2240791
https://dl.acm.org/doi/10.1145/3240167.3240197
https://dl.acm.org/doi/10.1145/3240167.3240197
https://doi.org/10.1080/15710882.2017.1282527
https://doi.org/10.3390/ijerph16193525
https://doi.org/10.1017/S1041610210001845
https://doi.org/10.2196/jmir.4993
https://doi.org/10.2196/jmir.4993
https://doi.org/10.1186/s12877-021-02038-8
https://doi.org/10.1186/s12877-021-02038-8
https://doi.org/10.1017/S1041610215002094
https://doi.org/10.3233/TAD-2002-14306
https://doi.org/10.1037/0022-0167.42.2.232
https://doi.org/10.1186/s12909-015-0412-4
https://doi.org/10.1207/s15327752jpa4901_13
https://doi.org/10.3390/jcm10040859
https://doi.org/10.20965/jaciii.2015.p0727
https://doi.org/10.1186/1745-6215-14-152
https://doi.org/10.1080/09638280410001658649
https://doi.org/10.1159/000181170
https://doi.org/10.1037/0022-0167.48.3.310
https://doi.org/10.13718/j.cnki.xsxb.2015.08.022
https://doi.org/10.1080/17439760701756946
https://doi.org/10.1111/j.1464-0597.1997.tb01096.x
https://doi.org/10.18502/ijph.v50i1.5097
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1080/2159676X.2019.1628806
https://doi.org/10.36834/cmej.72504
https://link.springer.com/10.1007/978-3-319-58536-9_35
https://link.springer.com/10.1007/978-3-319-58536-9_35
https://doi.org/10.1089/cyber.2019.0076
https://www.techlearning.com/news/bloom39s-taxonomy-blooms-digitally

	Digital storytelling intervention to enhance social connections and participation for people with mild cognitive impairment: a research protocol
	1. Introduction
	1.1. Interventions to support social participation
	1.2. Complexity of needs in people with MCI of storytelling
	1.3. Co-designing digital storytelling applications
	1.4. Study aims

	2. Methods and analysis
	2.1. Study design
	2.2. Participants
	2.3. Workshop procedures
	2.3.1. Stage 1: brainstorming workshops
	2.3.1.1. Phase 1: be an advisor-decision making (25 min)
	2.3.1.2. Phase 2: abilities card sorting (10 min)
	2.3.1.3. Phase 3: solution brainstorming (10 min)
	2.3.2. Stage 2: prototyping workshops
	2.3.2.1. Phase 1: features brainstorming of storytelling application (10 min)
	2.3.2.2. Phase 2: designing features (40 min)
	2.3.2.3. Phase 3: storytelling (10 min)
	2.3.3. Stage 3: formative testing
	2.3.3.1. Phase 1: usability testing (35 min)
	2.3.3.2. Phase 2: structured interview (20 min)
	2.3.4. Stage 4: field testing
	2.3.4.1. Phase 1: pre-test: baseline building and goal setting (90 min)
	2.3.4.2. Phase 2: intervention (30 min/7 times) and intermediate test for people with MCI: goal attainment (15 min/4 times)
	2.3.4.3. Phase 3-a: post-test for people with MCI: assess efficacy, acceptability, satisfaction, and usability (60 min)
	2.3.4.4. Phase 3-b: interviews with people with MCI (30 min), caregivers (15 min), and therapists (60 min)
	2.4. Data collection
	2.4.1. The assessment of LIFE habits
	2.4.2. Social connections scale
	2.4.3. Subjective well-being scale
	2.4.4. General self-efficacy scale
	2.4.5. User experience questionnaires
	2.4.6. Goal attainment
	2.5. Data analysis
	2.6. Data management and monitoring

	3. Discussion
	Data availability statement
	Ethics statement
	Author contributions

	References

