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ABSTRACT

While depression is a mood disorder with significant societal
impact, the experiences of people living with depression are
yet not easy to access. HCI’s tenet to understand users,
particularly addressed by the empathic design approach, has
prioritized verbal communication of such experiences. We
introduce MannegKit, a kinesthetic empathic design tool
consisting of 15 cards with bodily postures and vignettes
leveraging the nonverbal aspects of depression experiences.
We report the co-design of ManneqKit with 10 therapists, its
piloting with 4 therapists and 10 non-therapists, and
evaluation through design workshops with 9 interaction
designers and 3 therapists. Findings describe metaphorical
descriptions of depression experiences and their postures, as
well as cards’ ability to elicit strong empathy. We discuss the
value of these findings for interaction design in terms of
novel empathic design tools capturing nonverbal qualities of
lived experiences, support for richer understanding of
vulnerable users experiencing depression, design ideation
underpinned by ethical values, and the need to balance
empathy with distancing for designers’ wellbeing.
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INTRODUCTION

“I need to stop working and sit down for a bit. ['m exhausted.
I would try to say something or ask for help, but for the
moment | will just rest to keep whatever little energy is left.
My arms and legs are weak. My neck too, I can’t keep my
head up. This is why I had to sit down. I wonder what’s going
on with me today. Thinking about what I'm going through or
how I'm going to explain it to my colleagues makes this
paralysis worse, so | avoid it for now. | should get up. But I
can’t. It is as if [ was sitting next to this massive black hole
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that is gobbling down my last drops of energy. If it keeps
going on like this, [ won’t be able to stand up again”. This is
one of the 15 vignettes of the MannegKit cards (Figure 1)
depicting experiences of depression, with all 15 cards being
available to download in the Auxiliary material by
researchers interested to design for depression.

Figure 1 MannegKit cards showing postures and vignettes

Depression is a mood disorder with significant societal
impact involving dysregulation of affect and symptoms such
as loss of enjoyment, interest and energy. Over 300 million
people [87] live with depression worldwide, whose
healthcare cost alongside other affective disorders is
estimated to exceed $6 trillion by 2030 [9]. Cost, stigma, and
problematic adherence to psychotherapy [77] are key
challenges preventing large proportion of people living with
depression to access and benefit from treatment [87].

Over the last decade, HCI scholars’ engagement with
affective health and in particular depression, anxiety and
bipolar disorders has seen a steady growth [63] with a
predominant focus on understanding the needs of these
vulnerable user groups, designing novel digital
interventions, or evaluating traditional ones such as
computerized Cognitive Behavioral Therapy [63].
Arguably, because of stronger ethical implications, the HCI
“seminal commitment” to “know the user” [90] weights even
more in the context of mental health [63]. However, the lived
experiences of people affected by mental illness are not easy
to access and potentially difficult to understand by
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researchers [46]. Empathic design [6,43] and user centered-
experience [90] approaches have led to a range of design
methods developed to elicit, capture, and describe users’
lived experiences usually in the form of narratives
[10,11,18], or role-play [12,15,18] with the aim to foster
designers” empathy and inspiration [90]. However, such
design methods prioritize verbal communication of lived
experiences, and their use in the context of affective health
has been limited. We argue that there are opportunities to
extend such empathic design methods by leveraging the
nonverbal aspects of lived experiences of depression.

We describe the design and evaluation of MannegKit, a
kinesthetic empathic design tool consisting of 15 postures of
depression and accompanying vignettes and whose design
was informed by relevant research on the role of body in
depression [12,47], the importance of embodied, experiential
meaning in empathy [19], and the relationship between
bodily postures and emotions in relation to depressive
symptoms [12,54]. We report co-design workshops with 10
therapists which led to 29 posture-based, representations of
depression, which we piloted with 10 non-therapists, and the
revised set of 15 postures and vignettes were evaluated
through design workshops with 9 interaction designers. We
focused on the following questions:

o What are the key lived experiences of depression?

e  How can these experiences be represented through postures?
o What value these experiences and their representations

for the design of technologies for depression?

The contribution of our work is threefold. First, we provide
rich, metaphorical accounts of depression experiences and
how they can be represented nonverbally through postures;
second, we introduce the concept of kinesthetic empathic
design tools and illustrate it with the MannegKit; finally, we
reflect on the value of this tool for empathic design approach
for understanding users, ethically informed ideation,
balancing empathy with distancing for designers’ wellbeing.

RELATED WORK

HCI Research on Depression

A growing body of HCI work has focused on emotional
wellbeing and affective health [63] often through the
development of interactive interfaces, [66,76,78,80,82] or
without biosensors [22,25,64,76]. Within this context,
scholarly work that has focused on depression could be
broadly grouped under (i) understanding needs and
designing interactive technologies, (ii) developing and
evaluating technology-based interventions, and (iii)
developing algorithms for diagnosing depression. Work for
understanding users’ needs has focused both on people living
with depression and caregivers [92] and often employed
traditional methods such as interviews, scenarios [3], probes
[74], or co-design methods [17,36]. Findings within this
body of work have shown the value of gestures in processing
emotions [67,68], interactive flowers indicating the need for
communication [85], or interactive toys supporting
children’s emotional regulation [74]. Clinical staff are often

included in such studies like in the case of interviewed
therapists to explore and design for memory impairments in
depression [57,58]. Most of HCI work on interventions has
investigated the provision of support within therapy for
instance through 3D games [20], or augmented and virtual
reality [13,28,91], albeit the most often intervention has been
by far the computerized Cognitive Behavioral Therapy [63].
Given the challenges of working with vulnerable groups, and
the emotional taxing aspect of researching and designing for
mental health, HCI scholars have also argued for the
importance of their sensitive engagement to mitigate their
own vulnerability [49,63].

Research on algorithms for diagnosing depression symptoms
has built on robust findings on the predictive value of
nonverbal audiovisual behavior cues [71] such as head or
body movements, facial expression or gaze, and vocal
behaviors [14,32,70,83]; and such research suggests the
value of multimodal approaches for diagnosing depression
[23]. For instance, Canzian and Musolesi [14] employed
unobtrusive smartphone-based GPS for tracking people
living with depression to extract mobility patterns such as
distance covered, or visited places, showing that reduced
mobility predicts depressive symptoms.

To summarize, much research indicates a growing interest in
the body [68,85], and behavioral aspects of depression
[14,32,70,83], how these could be captured or leveraged in
design [3,16,34,74], and the sensitivity needed for designing
for depression [49,63]. There is however limited work on
design methods tailored to support designer’s richer
understanding of the bodily experience of depression. To
better understand this challenge, we now turn attention to
HCI work on empathic design methods.

Empathic Design Methods

Originated from design practice and coined over two decades
ago, “empathic design” [43] was intended to foster curiosity,
creativity and collaboration for gaining new perspectives on
people’s emotions and everyday experiences with the aim to
inspire design [45]. Key here is empathic sensitivity, a skill
required from designers which consists of four levels:
towards people for making sense of their experiences, design
opportunities, techniques for communication and
exploration, and towards collaboration [45].

The long-acknowledged importance of empathy in design
has been also reflected in the growing number of empathy
design methods. In their analysis, Wright and McCarthy [90]
argued that these methods should emphasize designer’s
intention to understand the others, and orientation towards
them, in order to better perceive emotional responses and
needs. Authors defined such methods as supported by
dialogue with users to foster empathy, and grouped them in
ethnography-based methods, narrative based methods, and
methods for imagining others. The first group consists of
methods such as participant observation [17], where
researcher observes the lived experiences in situ;
ethnographic vignettes [51] which capture summarized lived



experiences most often in text or photos; or cultural probes
[31] offering snippets of lived experience captured by users
in different formats such as text, images, or multimedia.

The second group of narrative based methods include
personae [18] which capture aggregate users brought to life
through crafted, life-inspired experiences, scenarios [15]
capturing crafted, life-inspired experiences, as do other
approaches to scenario-based design methods such as
narratives [89], character driven scenarios [52], pastiche
scenarios [10], films or documentaries [59]. When users are
difficult to reach, other methods engaging imagination could
be used such as role-play [12] where designers enact
behaviors as if they were the users for instance through props
or experience prototype [12] such as wheelchairs to engage
in simulated experiences in order to experience disability.

Empathic Design for Health

Despite this rich range of empathic design methods, their use
in health context has been limited. A few exceptions include
Honary and colleagues’ narrative based method consisting of
video stories played by actors and capturing lived
experiences of people with serious mental illness [34].
Another example is therapeutic role play method [46],
developed to access users’ experiences in constrained
settings such as therapeutic contexts through therapists’
roleplaying the interaction with patients, whose findings
indicate its support for designers’ richer understanding and
empathy for such users. Additional empathic approaches
have emerged in designing for dementia for instance through
probes intended to empathically support both the designer
and the person living with dementia to co-design for
personhood [65,84], or art therapy for enabling people to
express and share their stories through artwork [41].

To summarize, empathic design [43] methods capture either
users” lived experiences through ethnography-based
methods [17,31,51], or crafted, life-inspired users’
experiences  through  narrative  based  methods
[10,12,15,18,52,59,89]. While the former tends to engage
end users directly, the second also rely on proxies such as
therapists or designers to indirectly access users’ experiences
through craft, imagination or role play. This later aspect is
particularly important given the challenges of engaging with
vulnerable users such as those living with depression. In both
cases however, the common form of capturing consists of
verbal communication. In contrast, capturing and
communicating nonverbal content of lived experiences has
been limited. One aspect of such nonverbal content relates to
body [50] and postures, and to better understand its
importance we now look at clinical and phenomenological
research on the role of body in depression.

The Body and Bodily Postures in Depression

Grounded by James’ [37] seminal theory, the connection
between emotions and the body, and their mutual
reinforcement has long been acknowledged [88]. Emotions
are not only expressed, but also altered by the body through

changes in facial expressions and postures [38,39]. In regard
to depression, the role of body has been explored through
both clinical and phenomenological lenses. Findings from
clinical research consistently indicated association of
depressive symptoms with the moving body [6,46] in terms
of increased body tension, muscle and join pains, slowness,
inactivity, or ability to control movements [53]. These are
also reflected through slumped postures [48], protracted
shoulders [12,28,30,44,56,66] slower walk, or limited
up/down movements of upper body [47]. These objective
insights from clinical research have been critiqued by their
emphasis on the physical body instead of the lived body [35],
and failure to provide an understanding of what depression
actually means and feels like by those affected by it. As a
result, phenomenological accounts of the lived experiences
of depression have started to emerge [13], with the intention
to uncover their deeper meaning in order to foster more
compassionate understanding [1]. Such phenomenological
accounts share the view that the lived body, habitually open
for spontaneous movement, is fundamentally altered by
depression to a constricted slowness leading to a closing feel
of the world [1]. Such alteration tends to be hidden to others,
and difficult to grasp by people without depressive concerns.

To conclude, the body and its postures [5,48,55], protracted
shoulders [12,28,44,56,66] are key to the lived experiences
of depression, albeit taken for granted and therefore difficult
to capture. Unlike stories, the moving body and its postures
represent nonverbal content better captured in nonverbal
format like described in our approach.

STUDIES AND FINDINGS

Study 1: Therapists' Co-designing Depression Postures
The aims of the first study was to elicit accounts of lived
experiences of depression and to capture them through
crafted postures. We reflected whether people living with
depression should be the involved in this study. After careful
consideration we decided to not involve them, as the in depth
discussion of their lived experiences may pose additional
challenges to their wellbeing. Hence, we recruited 10
experienced mental health practitioners (P1-P10) through
online databases and email advertisements (6 female, 4
male), age range 28-56 (mean = 37), with experience ranging
from 3 to 20 years (mean = 8). The case for therapists’
involvement in HCI research has been previously made [46],
and we provide a more detailed, threefold rationale for this
choice. First, through their extensive practice of working
with people living with depression, therapists were able to
share rich accounts of their experiences of depression from
more than just one person. Second, through their professional
skills of observation, introspection, and reflection they were
in position to abstract key depression experiences and their
nuances. Finally, as a tenet of therapeutic alliance, therapists
could draw from their embodied empathy [27,72] to identify
most communicative postures representing the lived
experiences of depression.



Figure 2 Postures depicting lived experiences of depression: bleak (a), lack of motivation (b), internalized (c), in a hole (d), helplessness (e)

The study took in average 80 minutes, and each participant
was rewarded an Amazon voucher equivalent to 48 USD.
The study involved individual workshops consisting of three
stages. First, they were asked to identify three key
experiences of depression and capture them through words
on post-its. The aim was to sensitize participants and help
them recall lived experiences of depression encountered in
their practice. Second, therapists were asked to co-design
bodily postures to communicate experiences of depression.
For this, they were provided craft materials consisting of an
off-the-shelf hand size physical mannequin and colored
playdough. We choose the Anibild brand because it is both
flexible and robust: its wire limbs and joints can be
independently manipulated at ease and with no risk of
breaking, allowing for expression of nuanced postures,
potentially enriched with the application of colored
playdough, a decision inspired by findings on the association
of colors and emotions [4,75]. Participants were encouraged
to talk aloud about each representation with details of what
the depicted person may be thinking, feeling, or doing.
Finally, the study concluded with individual semi-structured
interviews exploring participants’ experience of crafting the
postures of depression experiences, their challenges and
opportunities, suggestions for improving the kit, and the
value of crafted postures. The workshops were video
recorded and transcribed. The transcripts were analyzed
using Altas/ti software [7] leading to over 200 codes which
were iteratively revised. We employed a hybrid approach of
theme development [26] involving deductive codes informed
by previous work such as: lived experiences, depression
metaphors, postures, emotions, colors, objects, and
placement. Through analysis of the interviews this was
refined and additional codes emerged, i.e. contextual
information, novel depression metaphor, and classification
of lived experiences of depression.

Therapists’ Accounts of Depression Experiences
This section outlines therapists’ depictions of lived
experiences of depression. A significant outcome is
therapists” rich and diverse descriptions of depression
experiences employing symptoms of depression (45%), but
predominately metaphors (56%) as further described.

Metaphor-based Experiences

Metaphors describing lived experiences of depression
include not only the two well-known ones of depression is
black [60] and depression is weight [56], but also a third
metaphor which we called “depression is contraction”

which accounts for half of the metaphorical depictions. This
metaphor relates to external forces coming from all
directions and closing in one’s world illustrated through:
“closed ” [P4], “internalized ” [P1], “disabling ” [P6], “being
in a hole” [P5], “trapped” [P6], “helpless” [P1], “lost” [P5]
or “alone” [P6]. For instance, force could be physical or
emotional symptoms: “the physical demand leads to feelings
of hopelessness and that leads to internalization” [P1]
(Figure 2b). Other description of depression is contraction
emphasizes tension, as people struggle unsuccessfully to
overcome it: “being stuck in a hole, somebody trying to move
back but getting sucked into it and not being able to get out”
[P5] (Figure 2d), which in turn leads to emotional symptoms:
“there’s a sense this isn’t going to get any better, so that’s a
body cue for the resignation and pessimism they may feel”
[P4]. Depression is contraction metaphor also highlights the
internal forces contributing to the experience of closing in:
“with closed, | think there is a protective element to
depression where the person is quite careful about what they
are feeling, so there is a locking down ” [P4] (Figure 2a). This
metaphor can also appear alongside the one of depression is
weight: “a crushing kind of quality, in that it takes over,
overwhelms every aspect of somebody’s life” [P6] (Figure
3c), or depression is black: “there’s a darkness and it is
difficult to shift, it is hard to get out of. It is that classic thing
of snap out of it, apart from they cannot” [P5] (Figure 3d).
These outcomes are interesting suggesting that force
dynamic underpinning contraction are broader than those
underpinning weight or black.

Symptom-based Experiences

The identified lived experiences of depressions depicting
symptoms have focused mostly on typical emotions and
moods such as “sadness” [P3, P7, P8, P9], “lack of
enjoyment” [P8] or “hope” [P2, P7], and “worthless” [P5],
and represent three quarters of the overall experiences
described through symptoms: "they are crying, and they have
got their hands over their face. They re sad" [P7]. The other
symptoms used to describe lived experiences of depression
are physical ones such as “lack of energy” with depression
being experienced as “physically demanding™: “they are
tired; the body is feeling physically drained and this all
causes a low motivation inertia” (Figure 3b), or “weary”.
“there is a sense of no real escape, even though they are
exhausted they can’t really turn off what they are dealing
with, so they are feeling weary "[P4] (Figure 3a).



Figure 3 Postures depicting depression experinces: weary (a), physically demanding (b), overwhelming (c), black hole (d), disabling (e)

Apart from emotional and physical symptoms, the ones
regarding “lack of motivation”: “I/ would try and make the
character look slumped, head down, shoulders down /...J
maybe sitting down if they haven't got the energy to stand
up" [P8], or cognitive symptoms have been less employed,
arguably because the latter are predominantly internal with
less visibility compared to emotional and physical ones.

Co-designing Postural Representations of Depression
Therapists’ overall experience with the materials was
perceived as playful and creative: “[the co-designing] was
thought provoking actually [...] it was interesting to consider
people’s body language, manner and presentation in this
way [...] it was quite useful [as] I am quite a visual person”
[P10] as well as requiring them to carefully reflect on how
specific experiences of depression can may be materialized
though postures: “the mannequin could not represent [...]
the words | use /...] I had to really think about it” [P7].
Given the complexity of depression experiences, participants
acknowledged that postures may benefit from verbal
descriptions to disambiguate their intended meaning: “the
fact that you could explain [the posture] helped” [P8].

We now describe the different types of generated postures.
According to a widely adopted classification of basic
postures [33], from the total of 29 generated postures (one
participant generated only 2), 24 were simple ones such as
sitting, standing, or lying down, while the remaining 5 were
highly evocative albeit impossible to physically enact
(Figure 2d, 3c, 3d). Almost two thirds of postures depicted
slumped head, neck and/or back: “/I’ll make the] character
look slumped, head down, shoulders down, looking inward
avoiding the world” [P7] confirming previous findings on
the emphasis of these postural aspects of depression [40,
47,51,58]. Interestingly, within the generation of postures,
we have noticed a tendency to integrate multiple symptoms
and metaphors for depicting lived experiences of depression.
We now detail four of the postures, to illustrate the range of
metaphors, i.e., black, weight, and contraction, respectively;
as well as symptoms they build upon, together with the brief
narratives that participants employed while crafting them.

1. We start with the lived experience of depression being
“physical demanding”, emphasizing symptoms of fatigue

and lack of energy. The generated posture in Figure 3b
shown an almost rigid body with a heavy lead blanket
conveying an almost eerie death-like feeling, not reflected
however in the vignette which emphasized more mundane
aspects such as lack of motivation and mood symptoms:
"Imagine this person has to go to work or pick their child up
from school, they re struggling to do that; to physically put
one foot in front of the other and get out of bed. They ’re tired,
physically too. They may be quite hard on themselves,
thinking they re supposed to but feel hopeless™ [P1].

2. The lived experience of “black hole” which employs the
black metaphor was represented through a heavily contorted
mannequin shown in Figure 3d, indicating body tension and
slowness shown to be postural markers of depression [53]:
"they are retracted, repressed, unbearable to be out in the
world. It's like a black smoke that filters into crevices, it
reaches all places and they might not expect that" [P5] which
alludes also to contraction and black metaphors, as well as a
poignant feeling of suffocation not conveyed in the posture.

3. The lived experience of being “overwhelmed” relied on
the weight metaphor for generating the posture shown in
Figure 3c: “they are curled up, hugging themselves. Every-
thing is too much, it's a very basic human protective position
[...] overwhelmingness is like a blanket of blackness that is
both suffocating and comforting” [P4]. This description
builds also on black and contraction metaphor,
complementing the poignant feeling of pain reflected in the
impossible posture, squashed wunder unbearable, all-
encompassing forces.

4. Internalization is a typical lived experience of depression
that builds on contraction metaphor, materialized through the
posture shown in Figure 2c. Its description however captures
also mood symptoms complementing the heightened
vulnerability shown in the posture but not in words: "they are
isolating themselves, withdrawal from interacting with
others, withdrawal from life. They feel low and helpless, in a
state of inertia. There is a disconnection from how they
would normally be living their life" [P1]. This posture has
been used for the central card in Figure 1, presented
alongside the vignette described in the Introduction.



Postures’ Contextual Information

9 therapists also appreciated the colored playdough for the
opportunity to refine the postures, which was used in 23
postures, either by integrating it into the mannequin as part
of its body, or by placing it on, or around, the body as
separate objects. When the playdough was integrated into the
mannequin’s body, it was usually applied as small balls
depicting the mannequin’s head, in black or grey colors
[P4,P6,P8,P10] to represent “lack of motivation”
[P3,P8,P10], “worthlessness”, ‘“hopelessness”, “feeling
low” [P4,P9,P10]; or “mental fog” [P1,P8] and “stress” [P6]
through red playdough. Other placement on the body
included flat grey shapes usually placed on chest or torso to
represent sadness [P6] (Figure 3e), while blue shape on the
torso represented “a dull ache” [P9]. The playdough was
also used to materialize in creative ways depression
metaphors through objects on or around the body such as
black hole closing in, on the contorted mannequin who
become “stuck in [and] will be difficult to unravel” [P5]
(Figure 3d). While the prevalence of color black on most of
the examples above supports the metaphor of depression is
black, the metaphor of depression is weight has also
informed the use of the playdough through objects such as
stones [P4] (Figure 2a, Figure 3a), lead blankets [P5] (Figure
3d), or pressure points [P10] (Figure 2¢), and also as weight
on the chest and restrains on the arms: “it is the feeling of
that weight being on them, and them not being able to do
anything about it” [P6] (Figure 2e). These outcomes confirm
the importance of weight metaphor [56], black metaphor
[56,60], and their impact on mood [40,86].

Study 2: Exploring Postures’ Value for Design

The second study explored the value of the crafted postures
for communicating lived experiences of depression, and for
interaction design.

Pilot Stage

This study consisted of a pilot stage with the aim to explore
if postures’ feasibility: namely if they were recognized by
other therapists as depicting the experiences they were
intended to depict, and if they elicited empathy among non-
therapists. 14 participants took part in the pilot: 4 therapists
from Study 1, and 10 non-therapists (P11-P20) (mean age =
25, age range 21-28), (4 female and 6 male), recruited
through a convenience sample. For the identification of
postures, the 4 therapists were individually presented with
images of postures generated not by themselves, but by the
other 6 therapists from Study 1, and asked to describe the
experiences these communicate, and such elicited metaphors
of depression were compared with those of their creators.
Findings from 4 therapists show that most postures were
correctly identified (70%), while those representing
internalization, i.e., Figure 2c, or not using playdough were
less so. Another important outcome provided by the 4
therapists was the importance of contextualizing the postures
with brief textual descriptions.

We did this in the second part of the pilot, so that the postures
were accompanied by text-based descriptions, prepared by

us, on the basis of interview data from Study 1. These were
provided individually to 10 non-therapists through an online
form. In order to evaluate their ability to elicit empathy, we
compared participants’ empathy for the postures with
descriptions, to the empathy elicited by emotionally neutral,
medical text of depression definition and diagnostic criteria
from the DSM-V [2]. The rationale for this choice is twofold:
the lack of available emotional test that can reliable describe
the living experience of depression, and the scientific
underpinning of DSM-V as handbook for mental health
practitioners. Empathy was measured with Shen’s 12 item
state empathy scale which previous research has shown to be
both valid and reliable [73]. A paired t-test indicated
significant difference (t(9)=3.88, p < .01), with descriptions
and postures eliciting stronger empathy (M=2.67, SD=0.58)
compared to the DSM informed descriptions (M=1.93, SD =
0.4). This is a key finding, indicating our material’s value to
support people without mental health training to develop
sensitivity to the portrayed lived experiences of depression,
and to strongly empathize with them. Participants were also
asked to individually select the top 3 most effective postures
for communicating depression and to explain their reasoning.
The three most effective ones were selected because was
relatable [P13,P14,P20], reminded them of feeling like that
[P15, P16], and are shown in Figure 2c, 1e, and 3b, with all
participants agreeing that the combination of postures and
descriptions was more impactful: “the image would be too
open to interpretation and text would be out of context.
[Together] both lead to greater understanding [and]
stronger sense of empathy” [P12].

Design Workshops

After the pilot, we run 3 design workshops with the aim to
explore the value of a final set of 15 cards for interaction
design. The 6 x 4 inch cards consist of 2 parts: the left side
showing a photo of posture and the right one the text of its
vignette (Figure 1). The 15 selected postures were the most
impactful and unique ones, capturing without repetition the
full range of postures: standing, sitting and lying down, and
metaphors of depression. These were photographed
professionally, and the text-based descriptions were
rewritten as short vignettes in collaboration with a creative
writer (mean number of words = 140, range 117-166). They
were all written in first person, following a consistent
structure focusing on feelings, bodily aspects, metaphors of
depression, and the metaphorical role of the different objects
depicted through playdough. This ensured that the vignettes
were not only beautifully crafted, but also maintained the
content from the initial interviews.

Aware of the sensitive nature of the workshop and of
potentially strong evocative power of our vignettes, we
planned the design workshops after careful consideration.
This is important, given the acknowledged challenge faced
by researchers and designers of health technologies in
general, and those working in the space of mental health in
particular [49,63]. Thus, we decided to include in each
workshop a therapist who may be able to provide expert



knowledge regarding the understanding of the cards and of
the experiences they depict. Thus, for this study, 12
participants were recruited through a convenience sample (9
designers D1-9, 3 therapists T1-3), 4 in each workshop: 3
interaction designers with interest in health technologies,
(mean age = 29, range age 23-46), (5 male, 4 female), and 1
therapists (average year of expertise = 13), (mean age = 42,
age range 39-47), (1 male, 2 female).

The workshops started with the design brief: to design digital
intervention for emotion regulation in depression. Then we
provided a brief introduction to depression, its definition and
main symptoms as described in DSM-V [2], followed by 5
min exploration of each of the 5 cards. Each participant was
given their own set of 5 cards, and these were the same for
the whole group. After each of cards was explored, including
the DSM-V informed content, participants had 5 minutes to
discuss the material in group, and to write their thoughts on
post-it notes. This initial exploration stage was followed by
the design stage which we further prepare for by providing
brief overview of some of the relevant academic and
commercial [16,24,79,81,82] work (including Headspace
app), followed by some broad questions on engagement,
compliance and ethics as key aspects of mental health
technologies. The design session consisted of 20 min session
for developing design concepts, 10 min for identifying
criteria, and 10 min to prepare and deliver a group
presentation of the developed concepts. This was followed
by individual interviews exploring designers’ perception of
cards, their potential impact on the understanding of
depression, and on the design process and generated
concepts. The workshops lasted in average 90 minutes, and
we followed up to check on all participants if they felt
discomfort and require counselling — none of them did. All
materials were digitized and interviews transcribed. The
latter were analyzed through hybrid approach of theme
development [26] using Atlas.ti [29]. This led to over 230
codes including deductive ones such as depression
metaphors and postures, as well as inductive ones such as the
perception of MannegKit cards and its components’ impact
on design, generated design concepts, as well as ethical
principles such as autonomy and no harm [55].

The Value of MannegKit Cards for Designers

We start this section by describing briefly, designers’ overall
perception of the cards. A key outcome is participants’
perception of cards as emotionally powerful: five of them
were particularly touched by vignettes [D1, D2, D3, D6, D7]:
“the texts were excellent [...] got to me [...] images
reinforced them, but the texts were very enlightening” [D1],
one by the postures [D2]: “I'm more visual [so] the postures
really came forward for”, while most recognized that
vignettes and postures complemented each other: “it was
very interesting to see not only the text, but how they treated
this visual representation of the text. | really liked that [D6].
Findings also indicate that the MannegKit cards were much
appreciated by all designers as inspiring [D1, D5, D9]: “the
cards are very well designed [...] quite inspiring [in]

showing depressed people's feeling and their bodily
sensations” [D5], enlightening [D1, D9], well-structured
[D7, D8, D9], aesthetic [D6, D8]: “I really enjoyed the
workshop [and] really liked the cards” [D8], and interesting
[D2, D3, D4, D9].

Empathically Rich Understandings of Depression Experience
Findings indicate that the qualities of the cards highlighted
above supported designers to gain a particularly rich and
empathic understanding of depression: “These cards really
helped being empathetic with the target population, which is
something as designers, usually we base our design on our
own experience” [D2]. We further describe three additional
means through which the cards supported empath such as
emphasizing the body, bringing the experience of depression
to life, and contextualizing it. With respect to the role of body
in depression, participants mentioned how it allowed them to
develop richer understanding of how depression feels in an
emotional but also visceral way: “[Cards were] quite
insightful [showing] how people feel when they are
depressed [...] The cards absolutely [helped my understand
depression] because I wasn't fully aware of [ ...] what people
feel, like physical pain /...] that was quite interesting so
we're going to return to [it in the design] ” [D9].

Findings also indicate that the MannegKit cards conveyed
more than the physical, affective or cognitive individual
symptoms of depression, but more importantly how they
come together to be experienced as a whole [D3, D7, D8,
d9]: “/I understood] how different things are intertwined
and influence each other [which] made me very aware of
some very different aspects of depression [physical pain and
mental pain] and how it all together creates this experience
of depression” [D8]. This increased awareness of the
richness of depression experience has been particularly
important in shifting designers’ understanding of depression
and as we show later, approaching the design for depression:
“it's that complex mix of [and] how they interact, that is
refreshing. That's what | learned about today. I've certainly
taken away some of these vignettes which hopefully I can go
away and remember, in the short, medium term” [D3].

Study outcomes show that the cards brought the depression
experience to life through the realism of the depicted content:
“I liked them as | could imagine [the characters] as real
people, so to say [...] like | didn't perceive them as all this is
aweird combination of facts [or] a fake persona. I think they
are really well constructed like they felt real [and]
complemented each other really well ” [D8]. The realism and
perceived authenticity further supported empathy like in the
following illustrative quote: “Facing the cards, it was /...]
kind of spiritual. It makes you think, or like, being empathetic
to the people that are suffering. | think that's kind of like,
when you are faced to the problem; that you know that is
real” [D7]. By enabling access to the felt experiences of
depression, the cards provided privileged access to a tacit
world of feelings and sensations whose powerful realism
supported both empathy and compassion: “[the cards] really




brought a feeling that I understood what the person was
feeling [by] explaining really well [...] what they experience
[so] was easier for me to be compassionate ” [D2].

The realism of the cards’ content was further emphasized
through the contextualization of these emotions and bodily
sensations in the everyday life: “the cards [showed] not just
[what people] were feeling [but also] things like - | need to
go and pick up my children. So it's really grounding back in
the real world [D3]. This quote highlights the value of the
specific context in which depression manifests itself, and as
suggested by other participants such contexts are both
ordinary to an outside observer and extraordinary from the
first person perspective of the depicted characters: “this
person came home from work, and then went down this
rabbit hole of negative thoughts, which | found really
interesting like it's just one [mundane] activity and then
suddenly /...] becomes quite extreme” [D8].

Findings also indicate the complementary value of multiple
cards, allowing participants’ access to a range of vignettes:
“it was great to have five cards, describing five different
persons and the different needs” [D2]. This range of cards
further support participants’ understanding of the richness of
depression experience across multiple vignettes: “they also
complemented each other really well [and] I liked how they
all give different angles of similar topics but allow us to
connect them all in this [kind of] framework” [D8]. This
multiple views on depression experience were further
supported by discussing the understanding of the cards in
groups: “we were four different people [which led to]
interpreting the cards every different way. That was also very
interesting: to see different perspectives on how people
perceive and depression” [D6]. Key in these group
discussions appears to be the psychotherapists’ expertise and
they ability to sensitively scaffold designers’ understanding
of depression: “The fact that we had a psychotherapist there
as well it was incredibly helpful because they were able to
bring [expert] knowledge ” [D9], such as “explanation /...]
giving name to things [...] and giving sense to what we were
coming with” [D7]. In turn, this frame the group discussion
as a safe place: “[the cards] functioned as a carrier to
discuss quite delicate topic so that was really easy for us to
communicate about [...] I really like that about it” [D8].

Cards’ Value for Informing Design

The above findings indicate ManneqgKit cards’ value for
supporting designers to better understand the rich
experiences of people living with depression as target user
group. Apart from this explicit value, the cards also appear
to have value in informing design. This value is three-fold:
sensitizing participants to the experience of depression,
supporting the ideation of novel design concepts, and
increasing awareness of the relevant ethics principles
reflected in these concepts. We now describe each of these.

ManneqgKit Cards as Sensitizing Tools
Findings indicate that the MannegKit cards not only
supported richer understanding of depression: “provide

background: both emotional and mental preparation for the
design process” [D5], but they also helped inform the design
of technologies for depression through the social aspects
contextualizing depression experience: “all that framing of
the problem space is really good” [D3], and “[the cards]
were useful to identify kind of like the design space, or the
scope that we're designing for, like if we didn't have the
cards, maybe we wouldn't have come up with these four
dimensions that we designed. | feel like they guided the
discussion [on design]” [D7]. This quote suggests cards’
potential to sensitize designers of technologies for
depression, thus taking on some functions supported by the
sensitizing concepts [69], a type of design knowledge that
focuses on key social aspects underlying the design space of
a class of technologies. More than half of participants
provided views on the role of the cards in shaping the design
space: “[exploring the cards] was useful, and then from
there, we could hone in, on like what depression is for other
people as well as ourselves and relate to our second [design]
stage” [D9]. The framing of the design space was perceived
by one of the three groups (Group 2) as tacit “[the cards]
really brought the attention to what was the goal of the
workshop. And so even though maybe we didn't discuss them
when we're talking about our design solution, we knew what
we were targeting” [D6], and by the other two groups
(Group 1 and Group 3) as explicit: “it was good to be
reminded [by cards of] the extreme [emotions such as]
heaviness, lack of energy [and also] routines, [so] that kind
of stuff just did help me suggest some design ideas” [D3].

MannegKit Cards Supporting Ideation

An interesting outcome is that the two groups for which the
cards explicitly informed their design, have generated more
high-level design concepts, while the other group generated
more specific ones. We briefly outline the three main design
concepts from each of the groups. Group 1 explored the
concept of a compassionate communicator “like a
companion, in the house, that would be tangible that you talk
to [and] provides listening and compassionate feedback”
[D2], “but something that actually has that active
engagement rather than just passive waiting for you to come
to it, [and] is partially context aware” [D3]. Group 2
described a therapy app inspired by users’ lack of motivation,
with the aim to track engagement and progress with therapy
“to be supportive [...] almost like a safe haven” and which
“will be collecting data from [phone] sensing, and
surroundings, and all of that” [D6]. Group 3 has focused on
the concept of emational companion that would help user
engage in four available worlds: spiritual, emotional,
physical or cognitive, either passively by following a
character, or actively by “undertaking the activities or the
experiences as a character /...] and the app generates /...]
coloring to indicate emotions [both] before and after use [to]
evaluate [engagement] ” [D8].

All these concepts targeted the body to track emotions and
reflection on them: “when some people experience
depression, they don't understand why they're feeling a



certain way /...J getting them to reflect on this over time [is
key]” [D3]. In addition, the concepts developed by Group 1
and 3 were more abstract as reflected in this quote: “we were
coming up with lots of generalised design elements, [in
particular] the compassionate communicator is even a
design philosophy, and then trying to grab them all together
into a thing” [D3]. A similar view was expressed in Group
3: “/we] come to these [four different worlds or lenses] and
we really needed the combination of people to have the
knowledge, and the examples of the cards to have certain
material to start designing for” [D8].

Awareness of Ethical Implications of the Design Concepts
An important outcome was the social values underpinning
the design concepts explored by all three groups. This is
important, given the rather limited emphasis on ethics in the
design of affective systems [63]. The ethics principles that
participants considered in their design exploration were
mostly autonomy, benevolence (doing good), and no harm.
For instance, the design of compassion communicator
highlighted autonomy through issues of tracking of sensitive
data and its ownership: “when we talked about voice
assistance, we start talking about Alexa and the ethics of
being tied essentially to a financially motivated company”
[D1]. This group also referred to the principle of benevolence
through a trusted, soft, and warm companion responding
reliably to one’s emotional needs: “input /output which
would be in either case a voice [or] tangible [...] as in
feeling softness [and] when you touch it, it gets warm” and
does limit harm: “/ifit] detected a person may be in danger
[of suicide], that is really an ethical concern [that needs
addressing]” [D2]. Similar ethical values were also
considered by Group 2 and 3 including additional ones
related to autonomy such as choice: “freedom [through]
choice and discovery and exploration [of the four worlds]”
[D9], and self-expression: ““I liked the most that the user was
in control [and] the drawing aspect [because] expressing
yourself through art [...] is quite helpful” [D9].

Managing Discomfort while Using the ManneqgKit Cards

The cards were designed to be emotionally evocative, and
findings indicated that they were powerful devices for
communicating how the experience of depression feels like.
Researching and designing for mental health technologies,
can be emotionally challenging [49,63]. We acknowledge
this challenge and in order to further address it, we
particularly explored participants’ discomfort while using
the cards in their design workshops.

An important outcome is that while all participants were
aware of the challenging, sensitive nature of the cards: “Iz
didn't affect me personally but sure it's a difficult subject to
cover, and [some] vignettes are reasonably strong to remind
you how difficult some people have it” [D3], most of them
did not experience discomfort [D3, D4, D6, D7, D8, D9]:
“It's quite a sensitive topic but | didn't feel discomfort ” [D8].
Particularly interesting are the accounts of four participants
[D2, D3, D7, D9] regarding emotional distancing: “I kind of

separate myself from that kind of stuff [so] it was fine ” [D9],
which in itself is not trivial to achieve: “sort of challenging
because you have to digest the information without kind of
like making you depressed” [D7]. The support provided
within the design group, and facilitated by therapists was
important for mitigating such discomfort: “It really felt like
a bit depressing because we were so much empathetic with
the person [...] it's okay because it's a workshop and you
managed to distance yourself [...] when read the card” [D2].

DISCUSSION

Lived Experiences of Depression: Metaphorically Rich

The first research question focused on the key lived
experiences of depression. Findings indicate that these
experiences are complex and nuanced, and their descriptions
provided by the therapists are surprisingly rich. While the
presence of physical and emotional symptoms of depression
is less surprising, what is surprising is the abundant use of
metaphors of depression such as depression is black [60] and
depression is weight [56]. A key finding is the prevalence of
a new metaphor of depression which we called: contraction
metaphor which involves both external and internal forces,
all-encompassing and exercising pressure towards the person
living with depression. The importance of this metaphor is
also reflected in phenomenological accounts of lived
experience of depression [1], in particular their emphasis on
the closing of the world and its quality of constricted
slowness [1], difficult to understand as it is both hidden to
others and strongly unfamiliar to people without depressive
concerns. We argue that unpacking and articulating this
metaphor in both text- and posture-based descriptions is
beneficial in strengthening the communicative power of our
cards. Findings also highlighted that the descriptions of lived
experiences of depression seldom reflect just one symptom,
or one metaphor, but are often described in conjunction with
others, or alongside the contextualization of experiences
through spatial or temporal details of everyday life.

Postural Representations: Creative and Ambiguous

The second question focused on how lived experiences of
depression can be represented through postures. Our work
highlights the importance of expertise and materials.
Findings indicate that expert therapists are in strong position
to articulate such postures, which is an explorative, creative
but far from trivial task. The provided materials such as the
mannequin and colored playdough were appropriately
flexible and open to support this complex task. The process
of crafting the postures, was driven by the identified
experiences of depression, and it is probably less surprising
that the metaphors of depression carried over to postures.
Particularly interesting in this respect is that a fifth of the
postures were impossible to physical enact. This contrasts
stereotypical postures described in clinical research
[8,30,42,54,62]. Our postures did not merely capture
physical symptoms but also emphasized in powerful
evocative ways the richness of depression experiences.
Creativity required to generate them can lead to more
ambiguous and open for interpretations postures (indicating



the importance of accompanying vignettes), but also to more
evocative and able to elicit empathy ones.

MannegKit Cards: Kinesthetic Empathic Design Tool
The third question focused on the value of identified
experiences and their representations, for the design of
technologies for depression. Here we discuss MannegKit as
a novel design tool supporting empathic understanding,
ideation underpinned by ethics, and the empathy paradox,
arguing for the need to better support researchers and
designers of mental health technologies through balancing
closeness and distancing. Our outcomes contribute to the
HCI work on empathic design methods with our design tool
being a valuable resource for researchers designing for
depression. MannegKit tool is well positioned within the
growing HCI work on emotional wellbeing and affective
health [66,76], as well the growing interest in body and
embodiment [68,85]. Within the range of current empathic
design methods, MannegKit shares similarities with the
narrative based methods that capture crafted, life-inspired
users’ experiences [10,15,52,59,89]. We acknowledge the
limitation of not directly engaging with people with
depression but with their therapists as proxies, although a
few therapists also mentioned personal experience of past or
current experiences of depression. Therapists as proxies is a
common approach [12], but an important distinction from
[12] is that our vignettes, which can be seen as short crafted
narratives of depression experiences, are provided together
with the postures through which they were elicited. The
postures thus become vehicles for communicating in a
different modality the alternative, non-verbal aspects of
depression experience. We argue that it is within this mix of
vignettes and postures, complementing and reinforcing each
other that the poignant, evocative power of the MannegKit
cards resides. One can imagine ways in which traditional
narrative based methods such as personae and scenarios may
also be sensitively extended to capture non-verbal aspects of
targeted experiences through forms of crafts [21,90], so they
may be able to communicate more of the lived body [35]. We
also argue that ManneqKit supports designers’ empathic
sensitivity [45] towards people living with depression,
through the generated design concepts informing
technologies for depression, the cards themselves, and their
collaborative exploration in desigh workshops.

Holistic  Representations: Users and
Supporting Ideation

We now discuss an important quality of MannegKit cards,
namely their holistic representation of depression experience
integrating through postures and vignettes multiple physical,
emotional, or cognitive symptoms and metaphors, and how
they impact and are impacted by relatable, ordinary daily
situations. The cards and their discussion in group, with input
from therapists, effectively framed designers’ empathic
understanding of depression, and informed their ideation
underpinned by strong ethical values. A key finding is how
the high level design concepts generated by Group 1 and 3,

Understanding

can be seen as design principles reflecting aspects of novel
compassionate technologies [63] for depression.

Empathy Paradox: The Need to Balance Closeness and
Distancing

An important outcomes is the cards’ double edge: being
emotionally powerful and able to elicit understanding and
empathy among all participants, but at the same time,
presenting the challenge of designers experiencing the strong
negative emotions depicted by the cards. Only four
participants mentioned the ability to experience emational
distancing. Useful here is Stein’s model of empathy [5]
consisting of three levels: intentionally placing oneself in
other’s situation; experiencing other’s feelings as if they
were their own [61]; and finally exiting this state and
returning to one’s own inner world, while continuing to
sympathize but no longer empathize with the other. While
much research has focused on supporting empathy and its
benefits, particularly in health care, the importance of
supporting also the third level of sympathy and self-recovery
has been limitedly explored [44].

In HCI, the importance of accounting for researchers’ and
designers’ wellbeing while working with, or for vulnerable
users groups has been already made [49]. Most of such work
has focused on better preparation through access to support
through peers or counselling [63]. We extend suggestions for
further such support through the provision of training for
balancing empathy with distancing, to ensure progression
through all the three levels of Stein’s model. Future work
should explore how such training can be designed and
delivered, both before, and after emotionally charged
research or design activities. For instance, this may include
breaks after exposure to materials like our cards, or
purposefully tailored debriefing sessions. Support can also
be provided during activities, similar to our decision to
include therapists in the design workshops who provided a
safe space for the exploration of sensitive material.

CONCLUSIONS

We report MannegKit, a kinesthetic empathic design tool for
communicating nonverbal aspects of lived experiences of
depression. The tool has been co-designed by 10 therapists
with focus on key postures communicating such experiences.
Findings indicate that MannegKit cards are highly evocative,
emotionally rich and able to elicit strong empathy. We
contribute to the empathic design approach through insights
into the metaphorically rich experiences of depression, the
value of nonverbal qualities of lived experiences, MannegKit
cards support for understanding users and for informing the
ideation process, as well as with the need to balance empathy
with distancing for designers’ wellbeing.

ACKNOWLEDGMENTS

We thank Gregori Labarta Ines for the writing of the
vignettes. This work has been supported by AffecTech:
Personal Technologies for Affective Health, by the H2020
Marie Sktodowska-Curie GA No 722022.



REFERENCES

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

Kevin A. Aho. 2013. Depression and embodiment:
phenomenological  reflections on  motility,
affectivity, and transcendence. Medicine, Health
Care and Philosophy 16, 4: 751-759.
https://doi.org/10.1007/s11019-013-9470-8

American Psychiatric Association. 2013. Diagnostic
and Statistical Manual of Mental Disorders. Journal
of Developmental & Behavioral Pediatrics 34, 4:
261.
https://doi.org/10.1097/DBP.0b013e3182978a90

Matthew Barker and Janet Van der Linden. 2017.
Sprite Catcher: A handheld self reflection and
mindfulness tool for mental healthcare. In
Proceedings of the Tenth International Conference
on Tangible, Embedded, and Embodied Interaction -
TEI 17, 419-425.
https://doi.org/10.1145/3024969.3025068

Lyn Bartram, Abhisekh Patra, and Maureen Stone.
2017. Affective Color in Visualization. In
Proceedings of the 2017 CHI Conference on Human
Factors in Computing Systems, 1364-1374.
https://doi.org/10.1145/3025453.3026041

Giorgio Baruchello. 2003. Edith Stein: on the
problem of empathy. Symposium 7, 2: 246-250.
https://doi.org/10.5840/symposium20037221

Katja Battarbee and llpo Koskinen. 2005. Co-
experience: user experience as interaction. CoDesign
1, 1: 5-18.
https://doi.org/10.1080/15710880412331289917

Diane Bell. 2013. Book Review: Susanne Friese,
Qualitative Data Analysis with  ATLAS..
Qualitative ~ Research 13, 3: 382-384.
https://doi.org/10.1177/1468794113475420

Anne Elisabeth L Berit Heir Bunkan. 2001. What are
the basic dimensions of movements? A
psychometric evaluation of the Comprehensive
Body Examination I11. Nordic Journal of Psychiatry
55, 1: 33-40.
https://doi.org/10.1080/080394801750093706

C. Bloom, D.E., Cafiero, E.T., Jané-Llopis, E.,
Abrahams-Gessel, S., Bloom, L.R., Fathima, S,
Feigl, A.B., Gaziano, T., Mowafi, M., Pandya, A.,
Prettner, K., Rosenberg, L., Seligman, B., Stein,
A.Z., & Weinstein. 2011. The Global Economic
Burden of Noncommunicable Diseases. Retrieved
from www.weforum.org/EconomicsOfNCD

Mark A. Blythe and Peter C. Wright. 2006. Pastiche
scenarios: Fiction as a resource for user centred
design. Interacting with Computers 18, 5: 1139-
1164. https://doi.org/10.1016/j.intcom.2006.02.001

Mark Blythe, Andrew Monk, and Jisoo Park. 2002.

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Technology biographies: Field study techniques for
home use product development. In CHI ’02 extended
abstracts on Human factors in computing systems -
CHI 02, 658-659.
https://doi.org/10.1145/506443.506532

Marion Buchenau and Jane Fulton Suri. 2000.
Experience prototyping. In Proceedings of the
conference on Designing interactive systems
processes, practices, methods, and techniques - DIS
00, 424-433.
https://doi.org/10.1145/347642.347802

Hanshu Cai, Ziyang Wang, Yanhao Zhang, Yunfei
Chen, and Bin Hu. 2017. A Virtual-Reality Based
Neurofeedback Game Framework for Depression
Rehabilitation using Pervasive Three-Electrode EEG
Collector. In Proceedings of the 12th Chinese
Conference on Computer Supported Cooperative
Work and Social Computing - ChineseCSCW ’17,
173-176. https://doi.org/10.1145/3127404.3127433

Luca Canzian and Mirco Musolesi. 2015.
Trajectories of Depression : Unobtrusive Monitoring
of Depressive States by means of Smartphone
Mobility Traces Analysis. In Proceedings of the
2015 ACM International Joint Conference on
Pervasive and Ubiquitous Computing - UbiComp
15, 1293-1304.
https://doi.org/10.1145/2750858.2805845

John M. Carroll. 1995. Scenario-Based Design:
envisioning work and technology in system
development. John Wiley & Sons, Inc.
https://doi.org/10.5555/209227

Peng Cheng, Andrés Lucero, and Jacob Buur. 2016.
PAUSE: Exploring mindful touch interaction on
smartphones. In  Proceedings of the 20th
International Academic Mindtrek Conference on -
AcademicMindtrek ’16, 184-191.
https://doi.org/10.1145/2994310.2994342

James Clifford. 1983. On Ethnographic Authority.
Representations, 2: 118-146.
https://doi.org/10.2307/2928386

Alan Cooper. 1999. The Inmates are Running the
Asylum. . Macmillan Publishing Co., Inc.
https://doi.org/10.1007/978-3-322-99786-9 1

Kevin J. Corcoran. 1981. Experiential Empathy: a
Theory of a Felt-Level Experience. Journal of
Humanistic ~ Psychology 21, 1:  29-38.
https://doi.org/10.1177/002216788102100104

David Coyle, Mark Matthews, John Sharry, Andy
Nisbet, and Gavin Doherty. 2005. Personal
Investigator: A therapeutic 3D game for adolecscent
psychotherapy. Interactive Technology and Smart
Education 2, 2: 73-88.
https://doi.org/10.1108/17415650580000034



[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

Sheila Cunnison and Julian E. Orr. 1998. Talking
About Machines: An Ethnography of a Modern Job.
The Journal of the Royal Anthropological Institute 4,
2: 360. https://doi.org/10.2307/3034516

Claudia Dauden Roquet and Corina Sas. 2019.
Digital Wellbeing: Evaluating Mandala Coloring
Apps. Retrieved from
http://eprints.lancs.ac.uk/131783/

Hamdi Dibeklioglu, Zakia Hammal, Ying Yang, and
Jeffrey F. Cohn. 2015. Multimodal Detection of
Depression in Clinical Interviews. In Proceedings of
the 2015 ACM on International Conference on
Multimodal Interaction - ICMI ’15, 307-310.
https://doi.org/10.1145/2818346.2820776

Gavin Doherty, David Coyle, and John Sharry. 2012.
Engagement with online mental health interventions:
An exploratory clinical study of a treatment for
depression. In Proceedings of the 2012 ACM annual
conference on Human Factors in Computing
Systems - CHI 12, 1421-1430.
https://doi.org/10.1145/2207676.2208602

Kevin Doherty, José Marcano-Belisario, Martin
Cohn, Nikolaos Mastellos, Cecily Morrison, Josip
Car, and Gavin Doherty. 2019. Engagement with
Mental Health Screening on Mobile Devices:
Results from an Antenatal Feasibility Study. In
Proceedings of the 2019 CHI Conference on Human
Factors in  Computing  Systems,  1-15.
https://doi.org/10.1145/3290605.3300416

Jennifer Fereday and Eimear Muir-Cochrane. 2006.
Demonstrating Rigor Using Thematic Analysis: A
Hybrid Approach of Inductive and Deductive
Coding and Theme Development. International
Journal of Qualitative Methods 5, 1: 80-92.
https://doi.org/10.1177/160940690600500107

Linda Finlay. 2011. Phenomenology for Therapists:
Researching the Lived World. John Wiley & Sons,
Ltd, Chichester, UK.
https://doi.org/10.1002/9781119975144

D. Freeman, S. Reeve, A. Robinson, A. Ehlers, D.
Clark, B. Spanlang, and M. Slater. 2017. Virtual
reality in the assessment, understanding, and
treatment of mental health disorders. Psychological
Medicine 47, 14: 2393-2400.
https://doi.org/10.1017/S003329171700040X

Susanne Friese. 2019. Qualitative Data Analysis
with  ATLAS.ti. SAGE Publications Limited.
Retrieved from
http://journals.sagepub.com/doi/10.1177/14687941
13475420

Svein Friis, Berit H. Bunkan, Anne Elisabeth
Ljunggren, Oddmar Moen, and Stein Opjordsmoen.
1998. What are the basic dimensions of body

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

posture? An empirical evaluation of the
Comprehensive Body Examination. Nordic Journal
of Psychiatry 52, 4: 319-326.
https://doi.org/10.1080/08039489850149769

William W. Gaver, Andrew Boucher, Sarah
Pennington, and Brendan Walker. 2004. Cultural
probes and the value of uncertainty. interactions 11,
5: 53. https://doi.org/10.1145/1015530.1015555

Sayan Ghosh, Moitreya Chatterjee, and Louis-
Philippe Morency. 2014. A Multimodal Context-
based Approach for Distress Assessment. In
Proceedings of the 16th International Conference on
Multimodal Interaction - ICMI ’14, 240-246.
https://doi.org/10.1145/2663204.2663274

Gordon W. Hewes. 1966. The Domain Posture.
Anthropological Linguistics 8, 8: 106-112.

Mahsa Honary, Roisin McNaney, and Fiona Lobban.
2018. Designing video stories around the lived
experience of severe mental illness. In Proceedings
of the 10th Nordic Conference on Human-Computer
Interaction - NordiCHI 18, 25-38.
https://doi.org/10.1145/3240167.3240188

Edmund Husserl. 1980. Ideas Pertaining to a Pure
Phenomenology and to a Phenomenological
Philosophy. Springer Netherlands, Dordrecht.
https://doi.org/10.1007/978-94-009-8779-1

Lutza Ireland. 2018. Collaborative Design of Health
Educational Materials on Anxiety to Increase Mental
Health Literacy. In Proceedings of the 19th
International ACM SIGACCESS Conference on
Computers and Accessibility - DIS ’18, 371-374.
https://doi.org/10.1145/3197391.3205385

William James. 1894. Discussion: The physical basis
of emotion. Psychological Review 1, 5: 516-529.
https://doi.org/10.1037/h0065078

Youkyung Kim, Sang-Myung Cheon, Changhong
Youm, Minji Son, and Jae Woo Kim. 2018.
Depression and posture in patients with Parkinson’s
disease. Gait &  Posture 61: 81-85.
https://doi.org/10.1016/j.gaitpost.2017.12.026

James D. Laird and Katherine Lacasse. 2014. Bodily
Influences on Emotional Feelings: Accumulating
Evidence and Extensions of William James’s Theory
of Emotion. Emotion Review 6, 1: 27-34.
https://doi.org/10.1177/1754073913494899

Carol O. Lawler and Edward E. Lawler. 1965. Color-
Mood Associations in Young Children. The Journal
of Genetic Psychology 107, 1: 29-32.
https://doi.org/10.1080/00221325.1965.10532759

Amanda Lazar, Caroline Edasis, and Anne Marie
Piper. 2017. Supporting People with Dementia in
Digital Social Sharing. In Proceedings of the 2017



[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

CHI Conference on Human Factors in Computing
Systems, 2149-2162.
https://doi.org/10.1145/3025453.3025586

Matthias R. Lemke, Nils H. Koethe, and Margret
Schleidt. 1999. Timing of movements in depressed
patients and healthy controls. Journal of Affective
Disorders 56, 2-3: 209-214.
https://doi.org/10.1016/S0165-0327(99)00034-8

D. Leonard and J. F. Rayport. 1997. Spark
innovation through empathic design. Harvard
business review 75: 102-115.

Sylvia M. Maatta. 2006. Closeness and distance in
the nurse-patient relation. The relevance of Edith
Stein’s concept of empathy. Nursing Philosophy 7,
1: 3-10. https://doi.org/10.1111/j.1466-
769X.2006.00232.x

Tuuli Mattelméki, Kirsikka Vaajakallio, and Ilpo
Koskinen. 2014. What Happened to Empathic
Design?  Design  Issues 30, 1. 67-77.
https://doi.org/10.1162/DESI_a_00249

Mark Matthews, Geri Gay, and Gavin Doherty.
2014. Taking part: Role-play in the design of
therapeutic systems. In Proceedings of the 32nd
annual ACM conference on Human factors in
computing systems - CHI ’14, 643-652.
https://doi.org/10.1145/2556288.2557103

Johannes Michalak, Jan Burg, and Thomas
Heidenreich. 2012. Don’t Forget Your Body:
Mindfulness, Embodiment, and the Treatment of
Depression.  Mindfulness 3, 3: 190-199.
https://doi.org/10.1007/s12671-012-0107-4

Johannes Michalak, Judith Mischnat, and Tobias

Teismann. 2014. Sitting Posture Makes a
Difference-Embodiment Effects on Depressive
Memory  Bias.  Clinical  Psychology &
Psychotherapy 21, 6: 519-524.

https://doi.org/10.1002/cpp.1890

Wendy Moncur. 2013. The emotional wellbeing of
researchers:  Considerations for practice. In
Proceedings of the SIGCHI Conference on Human
Factors in Computing Systems - CHI 13, 1883—
1890. https://doi.org/10.1145/2470654.2466248

Florian “Floyd” Mueller, Elise van den Hoven,
Nicholas Graham, Kristina Ho6k, Corina Sas, Josh
Andres, Joe Marshall, Dag Svanas, m. c. Schraefel,
Kathrin Gerling, Jakob Tholander, Anna Lisa
Martin-Niedecken, and Elena Marquez Segura.
2018. Body-centric Computing. Interactions 25, 4:
34-39. https://doi.org/10.1145/3215854

Bonalyn J. Nelsen and Julian E. Orr. 1998. Talking
about Machines: An Ethnography of a Modern Job.
Industrial and Labor Relations Review 51, 3: 538.

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

https://doi.org/10.2307/2525131

Lene Nielsen. 2002. From user to character: An
investigation into user-descriptions in scenarios. In
Proceedings of the conference on Designing
interactive systems processes, practices, methods,
and  techniques - DIS 02, 99-104.
https://doi.org/10.1145/778712.778729

Lene Nyboe Jacobsen, Irene Smith Lassen, Preben
Friis, Poul Videbech, and Rasmus Wentzer Licht.
2006. Bodily symptoms in moderate and severe
depression. Nordic Journal of Psychiatry 60, 4: 294—
298. https://doi.org/10.1080/08039480600790358

Gordon Parker and Heather Brotchie. 1992.
Psychomotor Change as a Feature of Depressive
Disorders: An Historical Overview. Australian and
New Zealand Journal of Psychiatry 26, 2: 146-155.
https://doi.org/10.3109/00048679209072021

Carol B. Perez. 1995. Principles of Biomedical
Ethics, 4th Edition. Psychosomatics 36, 3: 312-313.
https://doi.org/10.1016/S0033-3182(95)71674-7

Sonya Pritzker. 2003. The role of metaphor in
culture, consciousness, and medicine: a preliminary
inquiry into the metaphors of depression in chinese
and western medical and common languages.
Clinical Acupuncture and Oriental Medicine 4, 1:
11-28. https://doi.org/10.1016/S1461-
1449(02)00013-0

Chengcheng Qu and Corina Sas. 2018. Exploring
Memory Interventions in Depression through
Lifelogging Lens. In Proceedings of the 32nd
International BCS Human Computer Interaction
Conference - HCI 18, 1-6.
https://doi.org/10.14236/ewic/HCI12018.161

Chengcheng Qu, Corina Sas, and Gavin Doherty.
2019. Exploring and Designing for Memory
Impairments in Depression. In Proceedings of the
2019 CHI Conference on Human Factors in
Computing  Systems - CHI ’19, 1-15.
https://doi.org/10.1145/3290605.3300740

Bas Raijmakers, William W. Gaver, and Jon Bishay.
2006. Design documentaries: Inspiring design
research through documentary film. In Proceedings
of the 6th ACM conference on Designing Interactive
systems - DIS 06, 229-238.
https://doi.org/10.1145/1142405.1142441

Elisabeth El Refaie. 2014. Looking on the Dark and
Bright Side: Creative Metaphors of Depression in
Two Graphic Memoirs. a/b: Auto/Biography Studies
29, 1: 149-174.
https://doi.org/10.1080/08989575.2014.921989

Carl R. Rogers. 1957. The necessary and sufficient
conditions of therapeutic personality change.



[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

Journal of Consulting Psychology 21, 2: 95-103.
https://doi.org/10.1037/h0045357

José Luis Pimentel do Rosério, Maria Suely Bezerra
Diodgenes, Rita Mattei, and José Roberto Leite. 2013.
Can sadness alter posture? Journal of Bodywork and
Movement  Therapies 17, 3.  328-331.
https://doi.org/10.1016/j.jbmt.2012.12.001

Pedro Sanches, Kristina Ho6k, Corina Sas, Axel
Janson, Pavel Karpashevich, Camille Nadal,
Chengcheng Qu, Claudia Daudén Roquet,
Muhammad Umair, Charles Windlin, and Gavin
Doherty. 2019. HCI and Affective Health: Taking
stock of a decade of studies and charting future
research directions. In Proceedings of the 2019 CHI
Conference on Human Factors in Computing
Systems - CHI '19, 1-17.
https://doi.org/10.1145/3290605.3300475

Pedro Sanches, Kristina Ho6k, Corina Sas, and Anna
Stahl. 2019. Ambiguity as a resource to inform
proto-practices: The case of skin conductance. ACM
Transactions on Computer-Human Interaction 26, 4:
1-32. https://doi.org/10.1145/3318143

C Sas, N Davies, S Clinch, P Shaw, M Mikusz, M
Steeds, and L Nohrer. 2019. Supporting Stimulation
Needs in Dementia Care through Wall-Sized
Displays. In Proceedings of the 2020 CHI
Conference on Human Factors in Computing
Systems - CHI "20.
https://doi.org/10.1145/3313831.3376361

Corina Sas and Rohit Chopra. 2015. MeditAid: a
wearable adaptive neurofeedback-based system for
training mindfulness state. Personal and Ubiquitous
Computing 19, 7: 1169-1182.
https://doi.org/10.1007/s00779-015-0870-z

Corina Sas and Alina Coman. 2016. Designing
personal grief rituals: An analysis of symbolic
objects and actions. Death Studies 40, 9: 558-569.
https://doi.org/10.1080/07481187.2016.1188868

Corina Sas, Steve Whittaker, Santa Cruz, John
Zimmerman, and J Zimmerman. 2016. Design for
Rituals of Letting Go: An Embodiment Perspective
on Disposal Practices Informed by Grief Therapy
Design for rituals of letting go: An embodiment
perspective on disposal practices informed by grief
therapy. ACM Transactions on Computer-Human
Interaction 23, 21: 1-37.
https://doi.org/10.1145/2926714

Corina Sas, Steve Whittaker, Steven Dow, Jodi
Forlizzi, and John Zimmerman. 2014. Generating
implications for design through design research. In
Proceedings of the 32nd annual ACM conference on
Human factors in computing systems - CHI ’i4,
1971-1980.

[70]

[71]

[72]

[73]

[74]

[75]

[76]

[77]

[78]

https://doi.org/10.1145/2556288.2557357

Stefan Scherer, Zakia Hammal, Ying Yang, Louis-
Philippe Morency, and Jeffrey F. Cohn. 2014.
Dyadic Behavior Analysis in Depression Severity
Assessment Interviews. In Proceedings of the 16th
International Conference on Multimodal Interaction
- ICMI '14, 112-1109.
https://doi.org/10.1145/2663204.2663238

Stefan Scherer, Giota Stratou, and Louis-Philippe
Morency. 2013. Audiovisual behavior descriptors
for depression assessment. In Proceedings of the
15th ACM on International conference on
multimodal interaction - ICMI ’I13, 135-140.
https://doi.org/10.1145/2522848.2522886

Robert Shaw. 2004. The Embodied Psychotherapist:
An Exploration of the Therapists’ Somatic
Phenomena Within the Therapeutic Encounter.
Psychotherapy = Research 14, 3: 271-288.
https://doi.org/10.1093/ptr/kph025

Lijiang Shen. 2010. On a Scale of State Empathy
During Message Processing. Western Journal of
Communication 74, 5: 504-524.
https://doi.org/10.1080/10570314.2010.512278

Petr Slovak, Nikki Theofanopoulou, Alessia
Cecchet, Peter Cottrell, Ferran Altarriba Bertran,
Ella Dagan, Julian Childs, and Katherine Isbister.
2018. | just let him cry... Designing Socio-Technical
Interventions in Families to Prevent Mental Health
Disorders. Proceedings of the ACM on Human-
Computer  Interaction 2, CSCW: 1-34.
https://doi.org/10.1145/3274429

Marina Sokolova and Antonio Fernandez-Caballero.
2015. A Review on the Role of Color and Light in
Affective Computing. Applied Sciences 5, 3: 275-
293. https://doi.org/10.3390/app5030275

Anna Stahl, Kristina Hook, Martin Svensson, Alex
S. Taylor, and Marco Combetto. 2009. Experiencing
the Affective Diary. Personal and Ubiquitous
Computing 13, 5: 365-378.
https://doi.org/10.1007/s00779-008-0202-7

Anja Thieme, John McCarthy, Paula Johnson,
Stephanie Phillips, Jayne Wallace, Sian Lindley,
Karim Ladha, Daniel Jackson, Diana Nowacka,
Ashur Rafiev, Cassim Ladha, Thomas Nappey,
Mathew Kipling, Peter Wright, Thomas D. Meyer,
and Patrick Olivier. 2016. Challenges for Designing
new Technology for Health and Wellbeing in a
Complex Mental Healthcare Context. In
Proceedings of the 2016 CHI Conference on Human
Factors in Computing Systems, 2136-2149.
https://doi.org/10.1145/2858036.2858182

Muhammad Umair, Miquel Alfaras, Hugo Gamboa,
and Corina Sas. 2019. Experiencing discomfort:



[79]

[80]

[81]

[82]

[83]

[84]

Designing for affect from first-person perspective. In
Proceedings of the 2019 ACM International Joint
Conference on Pervasive and Ubiquitous Computing
and Proceedings of the 2019 ACM International
Symposium  on  Wearable = Computers -
UbiComp/ISWC '19, 1093-1096.
https://doi.org/10.1145/3341162.3354061

Muhammad Umair, Muhammad Hamza Latif, and
Corina Sas. 2018. Dynamic Displays at Wrist for
Real Time Visualization of Affective Data. In
Companion: Proceedings of the 2018 ACM
Conference Companion Publication on Designing
Interactive  Systems - DIS 18, 201-205.
https://doi.org/10.1145/3197391.3205436

Muhammad Umair and Corina Sas. 2019. Problems
in Practice: Critiquing on Thermochromic based
Displays for Representing Skin Conductance.
Retrieved from
https://eprints.lancs.ac.uk/id/eprint/131738/4/Muha
mmad_Umair_Critiquing_on_Thermochromic_base
d_Displays_for_Representing_Skin_Conductance.p
df

Muhammad Umair, Corina Sas, and Miquel Alfaras.
2020. ThermoPixels: Toolkit for Personalizing
Arousal-based Interfaces through Hybrid Crafting.
In Proceedings of the 2020 on Designing Interactive
Systems Conference - DIS '20.
https://doi.org/10.1145/3357236.3395512

Muhammad Umair, Corina Sas, and Muhammad
Hamza  Latif. 2019. Towards  Affective
Chronometry: Exploring Smart Materials and
Actuators for Real-time Representations of Changes
in Arousal. In Proceedings of the 2019 on Designing
Interactive Systems Conference - DIS ’19, 1479-
1494, https://doi.org/10.1145/3322276.3322367

Nikhita Vedula and Srinivasan Parthasarathy. 2017.
Emotional and Linguistic Cues of Depression from
Social Media. In Proceedings of the 2017
International Conference on Digital Health - DH
17, 127-136.
https://doi.org/10.1145/3079452.3079465

Jayne Wallace, Peter C. Wright, John McCarthy,
David Philip Green, James Thomas, and Patrick
Olivier. 2013. A design-led inquiry into personhood
in dementia. In Proceedings of the SIGCHI
Conference on Human Factors in Computing

[85]

[86]

[87]

[88]

[89]

[90]

[91]

[92]

Systems - CHI 13, 2617-2626.
https://doi.org/10.1145/2470654.2481363

Torben Wallbaum, Janko Timmermann, Wilko
Heuten, and Susanne Boll. 2015. Forget me not:
Connecting palliative patients and their loved ones.
In Proceedings of the 33rd Annual ACM Conference
Extended Abstracts on Human Factors in Computing
Systems - CHI FA 15, 1403-1408.
https://doi.org/10.1145/2702613.2732772

Lois B. Wexner. 1954. The degree to which colors
(hues) are associated with mood-tones. Journal of
Applied Psychology 38, 6: 432-435.
https://doi.org/10.1037/h0062181

WHO. 2017. Depression Fact Sheet. Retrieved
September 1, 2019 from https://www.who.int/news-
room/fact-sheets/detail/depression

Vietta E. Wilson and Erik Peper. 2004. The Effects
of Upright and Slumped Postures on the Recall of
Positive and  Negative Thoughts.  Applied
Psychophysiology and Biofeedback 29, 3: 189-195.
https://doi.org/10.1023/B:APBI.0000039057.32963.
34

Peter Wright and John McCarthy. 2005. The value
of the novel in designing for experience. In Future
Interaction Design. Springer-Verlag, London, 9-30.
https://doi.org/10.1007/1-84628-089-3 2

Peter Wright and John McCarthy. 2008. Empathy
and experience in HCI. In Proceeding of the twenty-
sixth annual CHI conference on Human factors in
computing systems - CHI 08, 637-646.
https://doi.org/10.1145/1357054.1357156

Maja Worzesien, Jean-Marie Burkhardt, Cristina
Botella, and Mariano Alcafiiz. 2015. Towards a
Virtual Reality- and Augmented Reality-Mediated
Therapeutic Process model: a theoretical revision of
clinical issues and HCI issues. Theoretical Issues in
Ergonomics Science 16, 2: 124-153.
https://doi.org/10.1080/1463922X.2014.903307

Naomi Yamashita, Hideaki Kuzuoka, Keiji Hirata,
and Takashi Kudo. 2013. Understanding the
conflicting demands of family caregivers caring for
depressed family members. In Proceedings of the
SIGCHI Conference on Human Factors in
Computing Systems - CHI ’13, 2637-2646.
https://doi.org/10.1145/2470654.2481365



