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Execu!ve summary

The close app is a concept of 
a mobile applica!on designed 
to help COVID-19 pa!ents 
feel less isolated and lonely, 
therefore, closer to their loved 
ones with whom they cannot 
meet. The main principle of 
the applica!on lies in ful*lling 
the fundamental needs of the 
pa!ents and its family iden!*ed 
throughout the research. An 
isolated pa!ent feels detached 
from his environment and 
unfamiliar with the new one, 
which can be de*ned as a lack 
of relatedness. Other essen!al 
needs are s!mula!on - to be 
distracted and securi' - to be 
informed. On the other side, the 
family members want to feel 
close with their hospitalized 
loved ones. The iden!*ed needs 
are relatedness, competence - 
to know pa!ent’s feelings and 
state of health and foremost 
to have a purpose de*ned as 
a meaningful connec!on and 
knowledge on how to help. 

The goal of the project is 
to reduce the feeling of 
isola!on to Covid19 pa!ents 
by crea!ng an unobtrusive 
connec!on with their family and 
a warm home environment.

The project intended to be a 
rapid answer to the current 
pandemic and resulted in the 
isola!on of vulnerable pa!ents. 
The process started from 
the market research phase, 
where the main categories of 
projects, concepts, services, 
and consumer products were 
evaluated. The outcome 
showed that the majori' of 
iden!*ed solu!ons that tackle 
the problem of closeness are 
mobile applica!ons. The main 
principles of interac!on derived 
from the market research are: 
sharing the same ac!vi', 
sharing an experience, evoke 
memories, share memories, 
develop a rela!onship. 

The explora!on and idea!on 
had been made based on 
those outcomes resulted 
in the crea!on of three 
concepts: Evoke memories, 
Ambient par!cipa!on (share 
experience), Ac!ve par!cipa!on 
(share an ac!vi'). Concepts 
were evaluated throughout 
the interviews. Addi!onally, 
par!cipants were asked about 
the meaning of closeness. 

A,er every itera!on, the list 
of requirements had been 
updated and led to developing 
two concepts the mobile 
applica!on -Digital Closeness 
and the physical concept 
- Modular Closeness. The 
decision needed to be made; 
two concepts were evaluated 
using the Harris pro*le method. 
Results have shown the 
possible higher improvement 
of perceived closeness with 
faster development and 
implementa!on process than 
the other concept.

The Close app focuses on 
the discreet way of sharing 
memories which are the 
source of posi!ve emo!ons 
and moments to send short 
updates to the pa!ent, that 
both can serve as a distrac!on 
for the pa!ent. App provides the 
pa!ent’s family with the purpose 
by showing them the importance 
of crea!ng meaningful content. 
The pa!ent is also able to 
send short reac!ons that will 
give the family informa!on. 
Addi!onally, the Close app 
o"ers an ambiance connec!on 
that is based on the family 
loca!on. The familiar picture will 

be displayed on the pa!ent’s 
TV during his inac!vi', 
represen!ng the loca!on of the 
pa!ent’s loved one. 

Firstly, the concept had been 
evaluated with the A#rakDi" 
to assess the hedonic and 
pragma!c quali!es and its 
a#rac!veness. Secondly, the 
evalua!on was conducted with 
hospitalized ex- COVID-19 
pa!ents, a family member of 
the hospitalized pa!ent, and 
the healthcare professional. 
The concept had been received 
signi*cantly posi!vely by all 
of the stakeholders. Addi!onal 
recommenda!ons had been 
made and are included at the 
end of the report.
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Introduc!on
1
COVID-19 is an infec!ous 
disease caused by a newly 
discovered coronavirus. The 
virus a"ects people di"erently, 
most common symptoms are 
high fever, dry cough, and 
!redness. Around 1 in every 5 
people who are infected with 
COVID-19 develop di"icul' 
in breathing and require 
hospital care. Most people 
(about 80%) recover from the 
disease without needing special 
treatment, and for the majori' 
– especially for children and 
young adults – an illness due 
to COVID-19 is generally minor. 
However, for some people, 
it can cause serious illness. 
People who are aged over 60 
years and people who have 
underlying medical condi!ons 
such as diabetes, heart 
disease, respiratory disease, or 
hypertension are among those 
who are at greater risk. (WHO, 
2020)

The virus that causes COVID-19 
is mainly transmi#ed through 
droplets generated when 
an infected person coughs, 
sneezes, or exhales. These 
droplets are too heavy to hang 
in the air and quickly fall on 

floors or surfaces. Therefore 
infected pa!ents should be 
isolated.
Pa!ents admi#ed to the 
general ward spend there on 
average 7 to 8 days. The very 
*rst days of the treatment are 
the most exhaus!ng due to high 
fever and breathlessness. Their 
oxygen level is monitored, and 
in some cases, it is necessary 
to use oxygen therapy. Pa!ents 
with severe symptoms are sent 
immediately to ICU where they 
spend up to 20 days and around 
addi!onal 7 days in the general 
ward. Those pa!ents need to 
be intubated and connected 
to a respirator. If treatment is 
not e"ec!ve enough, in the 
most severe cases pa!ents 
are sedated and turned in a 
prone posi!on, to improve the 
e"ec!veness of the device.

In both cases treatment 
involves the use of masks or 
tubes which block their abili' 
to speak. Consequently, it 
causes impaired communica!on 
with family and nurses. This 
problem touches on the 
communica!on between 
the pa!ent, their family, and 
caretakers. Contact with the 

pa!ents has been banned in most 
of the hospitals, due to the high 
risk of contamina!on and the 
possibili' of spreading the virus. 
Pa!ents are not allowed to meet 
or touch with their loved ones.

Family plays a very important 
role during the pa!ent’s stay in 
the hospital ward, by crea!ng 
the feeling of safe' in the new 
unfamiliar environment, mostly by 
being present, providing mental 
and physical comfort (MacKellaig, 
1987).

This may lead to pa!ents 
having low mood and feelings 
of anger, possibly disturbing the 
rehabilita!on process (Magnus 
and Turkington, 2006). Isola!on 
is devasta!ng for pa!ents and in 
60% of cases creates irreversible 
changes in pa!ent’s behavior, 
leading to the development of 
PTSD (Benzer et al., 1983).

Overall, COVID-19 pa!ents 
experience isola!on from 
family, friends, and have very 
limited contact with healthcare 
professionals. This extended 
period of isola!on can be 
trauma!zing for pa!ents.
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Problem 
De"ni!on
The project will focus on 
the enhancement of the 
rela!onships with the pa!ent’s 
loved ones by crea!ng a new 
way of interac!on to enhance 
the feeling of closeness. 
Main targets are isolated 
COVID-19 pa!ents, admi#ed 
to the general ward and ICU 
pa!ents a,er the reloca!on 
to the general ward. Pa!ents 
need emo!onal support which 
had been impaired due to the 
COVID-19 pandemic: 

Loved ones can not visit 
in person, both have to be 
supported through technology 
to feel that they are close while 
being at the distance. Pa!ents 
su"er from loneliness and 
detachment from the family and 
socie', which have a strong 
nega!ve influence on well-
being. Having their family close 
has a tremendously posi!ve 
e"ect on the pa!ent and helps 
the recovery process.

Current technologies mostly 
focus only on visual and verbal 
communica!on (FaceTime/

WhatsApp) rather than on 
strengthening the feeling of 
presence or in!macy. Exis!ng 
technologies are not fully 
suppor!ng closeness – the 
feeling of being there, during 
their prolonged stay in the 
isola!on.

Verbal communica!on for 
COVID-19 pa!ents in some 
cases might be di"icult due 
to high fever and !redness, 
which can a"ect the pa!ent’s 
willingness to talk. Other 
interac!ons need to be created 
or supported, that do not rely 
on mutual verbal and visual 
communica!on, and therefore 
are unobtrusive, which will 
create the feeling of being close 
to each other. 

Healthcare professionals are 
overloaded by the increased 
demands under the COVID-19 
pandemic and can su"er from 
burnout. While trying to save 
pa!ents’ lives, they also have 
to save their own and prevent 
them from being infected, 
they wear protec!ve suits 

and masks. This makes them 
unrecognizable and more 
distant for the pa!ent. Health 
providers trying to be as quick 
as possible when they visit the 
pa!ents in their isolated room, 
to reduce the risk of infec!on, 
which results in crea!ng even 
more unfamiliar environment, 
and could poten!ally deepen 
the feeling of isola!on.

Pa!ent

Caregivers

La
ck
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se
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Family

Figure 1. Visualiza!on of the rela!ons within the main                                                                         
stakeholders and iden!*ed need.
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Assignment

The project aims to explore 
di"erent ways of communica!on 
between isolated pa!ents and 
their families and possible 
facilita!ng technologies. To 
be#er understand the exis!ng 
interac!ons between the 
pa!ents and their families, 
a map of interac!ons and 
associated emo!ons will be 
created. Moments of loneliness 
will be found and used as 
interven!on points to help 
pa!ents feel more connected to 
their families.

The design solu!on envisioned 
should consider the context 
of adult corona pa!ents, 
their families, and healthcare 
professionals, to create the 

feeling of closeness, provide 
a way for the pa!ent and their 
loved ones to connect to each 
other emo!onally in a non-
verbal way, and inves!gate the 
phenomenon of feeling close 
to someone. The design should 
facilitate a bidirec!onal way of 
communica!on and be uno
As this project is a part of 
medisign specializa!on, the 
concept design will *t into the 
healthcare se#ing.

Enhance the feeling of closeness between the isolated and 
hospitalized COVID pa!ents and their loved ones by crea!ng a 
new way of interac!on.

Research Ques!ons
What interac!on can evoke closeness between the isolated pa!ent and their 
loved ones at the distance?
What is the exis!ng technology to support closeness at a distance?
What are the needs of COVID-19 pa!ents during isola!on?
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Project
Approach
Project consists of three main 
stages ini!al research, itera!ve 
design cycles and evalua!on, 
and the *nal design. 

Research 
To get a be#er understanding 
of presence, *rst literature 
research combined with 
ini!al interviews will be 
done on this topic, due to 
the fact that s!ll a li#le is 
known about the procedures. 
Exis!ng technologies will 
be inves!gated to be#er 
understand the market and 
what is possible to create a 
realis!c design concept. The 
explora!on of main interac!ons 
that evoke closeness and the 
use of suppor!ve technology 
will be done. To understand 
main stakeholders needs and 
emo!ons, research will be done 
by interviewing pa!ents, family 
and healthcare providers, to *nd 
the valuable insights. As the 
*nal outcome of the *rst stage 
Ini!al list of requirements and 
the evalua!on form for the *rst 
concepts and design direc!ons 
will be made.

Design process 
Project will pursue a research 
through design methodology 
(Stappers et al., 2017) by 
crea!ng a design direc!ons at 
the *rst cycle, and solu!ons 
which will be tested with 
stakeholders during the 
interac!ve sessions and 
interviews. Second cycle is 
a diverging phase where the 
decision towards the *nal 
technology shouldn’t been 
made. During the third cycle 
the concepts will be turned into 
low *deli' mock-ups, which 
will be made on su"icient level 
to conduct the user experience 
and interac!on tes!ng. By 
the end of each cycle *rst the 
evalua!on of tested solu!ons 
and new insights will be made, 
and second the new insights 
gathered within the previous 
cycle will be interpreted and 
implemented in to the design. 
It is planned as the outcome to 
have relevant design insights 
gathered during the *nal 
evalua!on of the third cycle 
and together with de*ned list 
of requirements lead to the *nal 
design cycle.

Final design
Final design cycle will be based 
on the insights from the three 
previous sessions and more 
concrete and detailed concepts 
will be created. Concepts will 
result in detailed experien!al-
quali' proto'pes which will 
be adjusted for detailed user 
and usabili' tes!ng that will be 
conducted with the end users - 
post COVID-19 pa!ents.
The *nal goal of this phase 
is to conduct *nal evalua!on 
and pick the most valuable 
proto'pe, which will be 
developed further in the *nal 
stage. 

Finalizing the 
project
During the fourth phase of the 
project the main focus will be 
on *nalizing the chosen design 
proto'pe, comple!ng the 
thesis report and presenta!on.

R
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Figure 2. Visualiza!on of the project approach
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Limita!ons
The gathered results are 
di"erent due to the di"erences 
caused by loca!on and 
!me. The pa!ent had been 
hospitalized at the early 
beginning of the pandemic 
outside of The Netherlands. In 
contrast, the ICU nurse provided 
the informa!on and regula!ons 
at the !me of the interview, 
which took place during the 
begging of September. 

Results
Interviews resulted in obtaining 
mul!ple insights related to the 
procedures, pa!ent emo!ons, 
and ac!vi!es during isola!on, 
which have been described 
below. The results are combined 
with ini!al literature research.

Procedures 
There are mul!ple cases 
deciding upon the admission of 
the pa!ent and mul!ple paths 
during the hospitaliza!on. 

Two interviews have been 
conducted to understand 
be#er the current pandemic 
situa!on as the *rst stage of 
explora!on. The *rst interview 
was conducted with an ICU 
nurse and researcher working 
at Erasmus Medical Center 
in Ro#erdam. The second 
interview was with a pa!ent 
who was hospitalized due to the 
pandemic. Both ques!onnaires 
can be found in appendix B. 

Objec!ve
The interview had been 
conducted to *nd out 
pa!ents’ needs and emo!ons 
during COVID-19 related 
hospitaliza!on and be#er de*ne 
the users and their state of 
health during the treatment. 
Addi!onally, the interviews are 
intended to bring a broader 
picture of pa!ents’ ac!vi!es, 
their space, and the hospital’s 
procedures or protocols. 

Intake
There are two paths for the 
pa!ents regarding their 
symptoms that can be mild (1) or 
severe (2).

1 A pa!ent with mild 
symptoms is being admi#ed 
to the hospital. Firstly, all 
the necessary checkups are 
made: COVID-19 test by swabs 
and blood test, CT or X-ray 
of the lungs. Addi!onal risk 
factors might be the age of 
the pa!ent and/or underlying 
health condi!on. The pa!ent is 
being admi#ed into the isolated 
general ward.

2The pa!ent’s symptoms are 
severe, a,er the admission, all 
the necessary checkups are 
being done. The pa!ent goes 
straight to the ICU.

Treatment 
Pa!ents with mild symptoms 
are being observed, and in some 
cases, nasal oxygen therapy 
is being applied. If their health 
status is stable, pa!ents will 
recover in about 1-2 weeks from 
the admission. If their abili' to 
breathe decreases, pa!ents will 
be transferred to the ICU and 
will follow the same treatment 
path as pa!ents diagnosed with 
severe symptoms.

Pa!ents with the severe 
symptoms, as low oxygen 
level are being intubated and 
connected to the respirator. If 

their status remains unchanged 
pa!ents are sedated and 
switched to the prone posi!on, 
which helps to increase the 
amount of oxygen that is ge#ing 
to the pa!ent’s lungs. Seda!on, 
on average takes around 10 
days as an average and stay at 
the ICU unit takes from 7 to 10 
days. The pa!ent remains in this 
stage un!l the recovery. 
A,er a successful recovery, the 
pa!ent starts to breathe slowly 
on their own. The pa!ent is 
later moved to the general ward 
if their health status is stable 
(i.e., the oxygen levels stabilize). 
The recovery !me takes up to 2 
weeks. 

Sta!s!cally, in the Netherlands, 
according to Leidraad Nazorg 
COVID-19, 27% of COVID-19 
pa!ents are being admi#ed to 
the ICU, 60% of the pa!ents 
admi#ed to ICU are pa!ents 
younger than 70 years old, 
65% of all the pa!ents have 
one underlying condi!on 
which makes the pa!ent more 
vulnerable.  

The occupancy of general 
ward beds fluctuates between 
1102 and 2000 in the whole 
Netherlands. However, the 
occupancy of ICU beds remains 
stable and fluctuates around 
200 beds. The shown data Fig. 
3 depicts the non ICU beds from 
November 2020 !ll May 2021 
(Rijksoverheid, 2021). This data 
also shows the importance of 
providing the solu!on to a more 
extensive group of pa!ents, 
which are the pa!ents admi#ed 

Ini!al
Research

2
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to the general ward. The 'pe 
of treatment can also validate 
this decision. Pa!ents admi#ed 
to the ICU are most severely 
impaired with the COVID-19 
fallouts. Moreover, the ICU 
pa!ents primarily require 
mechanical ven!la!on, and in 
some cases, pa!ents are being 
switched to the prone posi!on 
to maximize the ven!lator 
e"ect. (Oliveira et al., 2021)

Moreover, a,er a posi!ve 
treatment, pa!ents are 
transferred to the general ward 
to monitor their recovery. This 
means that even the recovered 
ICU pa!ents could s!ll use the 
envisioned later solu!on.

Isola!on 
During the hospitaliza!on 
related to COVID-19, pa!ents 
are being isolated, without the 
possibili' of having visitors. 
However, regula!ons are 
constantly changing. Currently, 

Erasmus MC allows having one 
visitor per day. 

The interviewed ex-pa!ent 
stayed on the general ward for 
ten days with observed mild 
symptoms. The subject did 
not have the opportuni' to 
have visitors during his stay. 
At the beginning of the stay at 
the hospital, the pa!ent was 
anxious and felt lonely. On 
the third day of the stay, the 
subject’s health status was 
con*rmed to be improving, 
which had posi!vely impacted 
the pa!ent’s mood and reduced 
his anxie' levels. During the 
*rst days at the hospital, the 
pa!ent contacted only his 
closest family, and as his health 
condi!on started to improve, 
the subject had more energy to 
stay in touch with other people. 
The subject was not allowed 
to bring any objects besides 
the most necessary, like 
smartphones and tablets. 
 

In contrast, in the non-
pandemic scenarios, pa!ents 
or their families bring mostly 
close objects to the pa!ent. 
O,en it is a picture of the 
family, or a picture of the 
pa!ent itself from before the 
illness, and religious objects or 
small mascots to comfort the 
pa!ent. The family also tries 
to evoke memories by bringing 
small objects - mostly souvenirs 
from holidays or listening to the 
music associated with speci*c 
events. Those objects are 
intended to bring the pa!ent 
closer to his environment, 
evoking the feeling of familiari' 
and a closeness between the 
pa!ent and pa!ent’s home 
environments.
(Polikandrio! et al., 2011)

Figure 3. Occupancy of regular hospital beds during the COVID-19 pandemic

Emo!ons
The primary emo!on during the 
prolonged stay at the hospital 
in isola!on is loneliness. The 
pa!ent could not leave the 
room and could not be part 
of the family’s daily rou!nes. 
Addi!onally, due to the rigorous 
health protocols, pa!ents can 
be visited only by caregivers 
who are very busy and usually 
do not have enough !me for 
each pa!ent. Furthermore, 
pa!ents are unable to recognize 
healthcare professionals due to 
preven!on from spreading the 
virus. The caregivers need to 
wear hazmat suits and masks, 
which completely cover their 
body, leading to disorienta!on 
and frustra!on for the pa!ent.

The feeling of safe' has 
been found signi*cant; the 

interviewed pa!ent stated 
the regular visits of nurses, 
especially during the *rst days, 
were helpful. A tremendous 
impact on the feeling of safe' 
could contact with pa!ent’s 
loved ones any !me - the iPad 
that the pa!ent had brought 
with him.

Ac!vi!es 

Pa!ents’ ac!vi!es during the 
isola!on are very limited. A,er 
switching the pa!ent to the 
general ward, pa!ents can use 
their phone to communicate 
with the family, but in most 
cases, pa!ents are s!ll too 
weak to be able to use their 
phone. 

The interviewed subject 
indicated distrac!on as an 
approach to stay posi!ve. 
Ac!vi!es such as reading 
a book or watching TV can 
help distract. The pa!ent 
communicated with his family 
through Facebook, Instagram, 
and the Housepar' app.

Figure 4. Pa!ent’s isola!on room prepared for the COVID-19 wave
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Figure 5. Timeline presen!ng the possible COVID-19  pe!ent’s flow during the hospitaliza!on, 
 and possible implementa!on space

Pa!ent’s
flow
In order to summarize and visualize all the data involving the pa!ent’s 
treatment, medical procedures, and protocols, a !meline was 
created. The !meline also led to the conclusion to pick the most 
suitable implementa!on space. At this stage, the decision was made 
to switch from the ICU pa!ents and focus on the general ward. The 
ICU pa!ents will also discover the solu!on’s bene*ts; however, it will 
happen a,er their recovery from life-threatening condi!ons, when 
they will be transferred into the general ward. 
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Communicators

Mainly focussing on 
communica!on services, 
those are apps like FaceTime, 
WhatsApp, etc. They are 
providing video calls, voice 
calls, and messaging.

Social Media

Social media apps create 
a virtual space on the internet 
where everyone has a public 
pro*le. The user can post 
pictures, videos or create 
posts publicly accessible 
by their followers or friends. 
Addi!onally, users can access 
di"erent groups depending 

Mobile 
Applica!ons

The *rst group, “Mobile 
Applica!ons,” is the most 
popular. Many apps have 
been developed with the main 
principle of connec!ng people. 
Applica!ons are also the most 
popular due to the easiness 
of crea!ng them compared to 
products, where development 
takes much !me before being 
implemented. Another aspect 
that influences the populari' 
of mobile app is the growing 
market of mobile phones. It 
has been es!mated that in The 
Netherlands, there are around 
14.3 million devices registered 
(O’dea, 2021).

Within the leading group, 
speci*c subcategories were 
created in order to de*ne the 
main principle clearly.

Market research was conducted 
to understand be#er the 
current solu!ons that answer 
the problem of loneliness 
and closeness. A,er the 
desk research, solu!ons had 
been clustered, resul!ng in 
three main categories: Mobile 
Applica!ons, Robots, and 
Objects. 

Market research has been 
created based on design 
concepts and exis!ng solu!ons, 
including concepts, services, 
mobile applica!ons, robots, and 
objects that evoke closeness. 
Firstly, online desk research was 
conducted to gather the most 
promising solu!ons to create 
a benchmark of concepts. 
Solu!ons had been clustered 
into the three main categories 
men!oned before. The *ndings 
were analyzed based on its 
slightly di"erent func!ons and 
features presented in the next 
sec!on.  

Market
Research

3

on the personal preference 
associated with their hobbies, 
the place that the user lives, 
or their interests. Social media 
gives a possibili' to talk 
about past events, crea!ng a 
wall where the user can scroll 
through the past “uploads.” It 
is also more common nowadays 
for social media to create 
memories from past uploads to 
share them with the people they 
men!oned or tagged. Social 
media give people the power to 
build communi' and bring the 
world closer together. 

Communi$
These are applica!ons that 
mainly focus on giving and 
receiving support. Applica!ons 
like TalkSpace or HearMe create 
a valuable space where users 
can write about their problems 
and get instant answers 
from other people, mostly 
anonymously. Before every use 
of the app, the user can choose 
to be the listener, volunteer, or 
the person who will talk about 
their personal experiences or 
problems. Moreover, HearMe 

Mobile 
Applica!ons

Robots Objects

Figure 6. Concept of mobile applica!on
– Closer

Figure 7. Robot Elliq - Smart assistant Figure 8. Homeware - Concept  
designed by Penny Webb
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focuses on crea!ng training 
sessions for the volunteers to 
expand empathy and improve 
listening skills. 

Another exci!ng approach 
within the communi' category 
is apps like Panion, Peanut, 
and TalkLife. Panion focuses 
on *nding and matching 
people in users’ close areas 
with the same interests or 
hobbies. It also allows looking 
for the people interested in 
doing the same ac!vi' like 
sports, or sightseeing. Users 
can also be a part of the more 
signi*cant communi' within 
the app, which is based on their 
preferences (Movie Lovers, 
Makers, Crea!ves). Peanut is 
another example, however here, 
the users are focused on one 
topic - motherhood. This app 
associates health professionals, 
mothers with a diversi*ed 
level of experience, and also 
future moms. The goal here is 
to exchange knowledge and to 
give support.

Suppor!ve
These apps are mainly created 
to support users during di"icult 
!mes. Between and Happy 
Couple focus on maintaining 
rela!onships over a distance 
and suppor!ng rela!onships. 
Besides communica!on, 
the main feature is a shared 
calendar - to give more details 
about what the other person 
is doing. Users can also share 

memories inside the app and 
create countdowns to the 
following milestones in their 
rela!onship or the next possible 
mee!ng. 

COVID Coach is another 
'pe of suppor!ve app made 
by professionals in the US 
Department of Veteran 
A"airs. COVID Coach provides 
educa!on about coping with the 
global pandemic, tools for self-
care, tools to improve the user’s 
emo!onal well-being, trackers 
for tracking mental health over 
!me, and trackers for working 
on personal goals that had been 
set previously by the user.

Sharing 
Experience 

This is a new 'pe of applica!on 
and also the fastest-growing 
interac!on within the exis!ng 
services. Created to support 
the feeling of being there by 
sharing the same ac!vi'. One 
of the most popular applica!ons 
is Spo!- and Netflix who have 
introduced group sessions. 
Spo!- gives a possibili' to 
merge two and more accounts 
and listen to music on separate 
devices simultaneously. 
Furthermore, it is Netflix’s group 
session that, besides o"ering to 
watch the movie simultaneously, 
adds chat to feel closer and 
comment on the movie instantly. 

Following the phenomenon of 
sharing ac!vi', the HousePar' 

app was developed to elevate 
the interac!ons from a 'pical 
communicator app to an 
interac!ve space where users 
can meet other people. The 
app tries to mimic spontaneous 
mee!ngs. Users can create an 
open room where other people 
can join impulsively. Addi!onally, 
HousePar' developed mini-
games to increase the level of 
involvement but also to give the 
user more ac!vi!es to share. 
Those ac!vi!es signi*cantly 
increase the feeling of 
closeness. 

Another valuable approach is 
Borrel. A virtual reali' game-
based communicator made 
for informal mee!ngs, remote 
drinks, or networking events. 
The app was made to preserve 
the working culture within the 
companies and facilitate micro-
interac!ons that workers would 
have during work and or a,er. 
Borrel is se#led on an island 
where users can freely walk 
around and talk to their friends.

Figure 9. Overview of the compared mobile applica!ons and services, assigned to 
its categories

Figure 10. Showcase and promo!onal materials of Housapp.
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Robots
Robots are being developed 
to recreate the feeling of 
closeness, same as applica!ons, 
however di"erently. There are 
three main groups that we can 
dis!nguish that follow di"erent 
approaches: 
 
Communicators
The primary func!on of 
those robots is to facilitate 
communica!on between people 
by mainly o"ering a video chat. 
However, their added value is 
the given abili' to move around 
the space they are placed 
in. In the case of the InTouch 
Healthcare robot, the user can 
control these movements and 
feel a bit closer by being able 
to look around and follow the 
person on the other side. 

Another example is the 
AV1 robot called by the 
manufacturer Avatar, which was 
created to facilitate distance 
learning for children and young 
adults with long-term illness to 
take part at school via an app on 
their phone or tablet. Avatar has 
been given basic func!onali!es 
like slight movement where the 
student can rotate the device 
to look around the classroom 
or raise a hand. Avatar does not 
have a screen on another side. 
However, it can express the 
basic emo!ons on the back LED 
panel.

Companions 
Companions are robots 
designed mainly as an extension 
to Siri, Google Assistant, or 
Amazon’s Alexa, and they are 
envisioned to become personal 
assistants. One of the most 
exci!ng solu!ons is EliQ, a 
small robot and a tablet with 
a dedicated app designed to 
assist and support older adults. 
The main features of the robot 
are a conversa!on with the 
user, health reminders, music 
streaming, mo!va!on, cogni!ve 
games. The robot can also serve 
as a communica!on tool. 

Another approach was taken by 
Sony, creator of Aibo, a robo!c 
dog, where the robot can learn 
the user’s habits and develop 
a rela!onship. Aibo can also 
create and share a memory with 
the user by taking pictures and 
videos. 

Therapeu!c
Therapeu!c robots are slightly 
di"erent from the previous 
categories. They are mainly 
administered as a supplement 
of animal therapy to pa!ents 
in environments such as 
hospitals and extended care 
facili!es where live animals 
present treatment or logis!cal 
di"icul!es.

Paro is a leader in the *eld of 
therapeu!c robots. Paro is 
a robo!c seal that responds 
to touch and can express 
emo!ons. The robot is equipped 
with touch and mo!on sensors. 
It can also listen and understand 
the owner’s voice. It has been 
found to reduce pa!ent stress. 
Moreover has been shown to 
have a Psychological e"ect 
on pa!ents, improving their 
relaxa!on and mo!va!on.

Figure 11. Overview of the compared robots, assigned to its categories.

Figure 12. AV1 - Robot created by NoIsola!on 
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Objects

Objects similar to Mobile 
Applica!ons and Robots try 
to reproduce the feeling of 
closeness. To be#er understand 
their main principles, objects 
had been divided into two main 
categories: Communicators and 
Evoking/Socializing.

Communicators
The biggest group within 
the category of objects is 
communicators. Those are 
objects whose primary concept 
is to send and receive the 
message, which for every 
concept is di"erent. Those 
concepts mainly consist of two 
iden!cal pieces on both sides.

SnowGlobe is a concept created 
by the use of LED and proximi' 
sensors that can sense another 
person’s presence and no!- 
another person on the other 
side by flashing lights to show 
that someone is nearby the 
object.

Similarly, the concept of Digital 
Presence addresses the needs 
of people not being able to 
take part in the family ac!vi' 
- having dinner. Homeware is a 
concept that triggers the LED 
lights on the other tableware 
when touched to recreate the 
feeling of being close while 
having a meal.

Fulu is a nail wearable that 
can bring a sense of touch to 
daily digital experiences and 
communica!on by use of the 
hap!c engine. Fulu can extend 
the Augmented Reali' by 
giving the sense of touching a 
par!cular surface, like fabric, 
grains, etc. However, its primary 
func!on is to communicate 
between two users by sending 
and receiving touch over the 
distance. Another similar 
concept of transferring touch 
was made by the Hey bracelets, 
whereby touching one bracelet 
user could send touch to 
another. The more interes!ng 
is that the bracelet uses a 
squeezing mechanism as a 
medium. 

Homeware is a concept created 
by the student from The 
Design Academy Eindhoven. 
The concept consists of three 
objects where the user can 
be present on another side by 
using three principles touch, 
breath, and movement. Things 
are designed to interact with 
each other, helping people 
anywhere in the world stay 
in touch without necessarily 
communica!ng directly. Creator 
dis!nguished three 'pes of 
interac!on: 

Figure 14. Hey - A bracelet that communicates by gentle squeezing the wrist.

Figure 15. Fulu - Hap!c *nger nail for Augmented Reali'

Figure 13. Overview of the compared objects, assigned to its categories.
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Direct Interac!on - blowing 
to send the signal of 
presence, Environmental 
interac!on - changes in 
light to connect spaces, 
Subconscious interac!on - 
stroking as an indirect means 
of communica!on. Therefore 
objects consist of the lamp, 
which glows in response to 
remote changes in ligh!ng 
detected by secondary things 
consis!ng of a light sensor. This 
tex!le reveals layers of colors 
in response to a small touchpad 
consis!ng of piezo elements, 
detec!ng pressure when 
stroked, a mirror that changes 
color in response to a distant 
breath.

A similar approach of transla!ng 
the senses – in this case, 
speech into touch was made 
by Students from the Royal 
Academy of Arts. The concept 
consists of a pair of devices 
that allow people to experience 
conversa!ons physically. The 
user’s speech is translated 
into a series of simple hap!c 
pa#erns based on their 
intona!on and volume. One 
a#achment can reproduce a 
licking mo!on against the user’s 
ear.

Evoke/Socialize

Those objects had been created 
to bring the users together 
through the common ac!vi', 
and therefore evoke the feeling 
of closeness.

CLDR is an interac!ve care 
tool that enables a new form 
of contact by transla!ng touch 
between people into sound. 
CLDR had been explicitly 
designed for people with 
demen!a and the people who 
help taking care of them. CLDR 
takes an interac!ve and playful 
approach to physical contact. 
The main principle of the object 
depends on placing users’ one 
hand on the device and second 
touching each other, which will 
a"ect closing the circuit. The 
device from now on will register 
the di"erences in the way of 
touch due to the di"erences in 
conduc!vi', which will a"ect 
the varie' of sound e"ects.  

Unodois is a series of 
experimental, daily life objects 
made out of ceramics. Objects 
focus on solving the problem of 
loneliness evoked by a lack of 
connec!on and communica!on 
with other people. The concept 
consists of series of objects 
usually used by one person 
that has been recreated to be 
used baby two, crea!ng bonds 
between people. 

Clap-clap is a bracelet used 
to solve workplace loneliness 
by doing the ac!on, which had 
been inspired by the athletes 
clapping their hands. Concept 
transfer this ritual into the o"ice 
space where instead of the ball 
and athletes, workers pass and 
exchange *les between them. 
Bracelets could have a posi!ve 
impact on minimizing loneliness 
and enriching the feeling of 
working in a team. 

Figure 16. Feel the Conversa!on (Licking phone) - Concept designed by the RCA, translates speech into sensa!on.  

Figure 17. CRDL - Care instrument, translates touch into sound - main user group, people with demen!a, au!sm or learning 
disabili!es

Figure 18. Clap Clap - The concept answers the problem of loneliness in the o"ice. Users now, in order to share a *le, need to 
*st bump.
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Conclusions
Many approaches are trying 
to solve the lack of closeness 
between people. As a result 
of market research, the core 
interac!ons from founded 
solu!ons had been extracted: 
Video Call, Voice Call, Sharing 
same ac!vi', Spontaneous 
interac!on, Evoke memories, 
Share memories, Develop a 
rela!onship. The most popular is 
the *eld of mobile applica!ons, 
where the most popular group 
are communicators. Apps 
are being popular due to 
the easiness of use - every 
smartphone owner might 
become a user of a speci*c app 
or service without buying an 
expensive device. Applica!ons 
also o"er low-cost development 
and fast implementa!on 
compared to developing a 
product (objects) or a robot that 
also results in a signi*cantly 
lower price. This could also be 
later a decisive requirement 
during decisive phases of the 
project. The primary inten!on 
of this project is to answer 
the pa!ents’ lack of closeness 
and prolonged isola!on that 
leads to loneliness in the most 
accessible way. 

Robots and objects, in contrast, 
are being costly due to the !me 
needed to develop and test 
before realizing the product 
to the public. However, due 
to their physicali', objects 
can have a more signi*cant 
impact. For example, Elliq, a 
companion robot targeted 
at the elderly, designed in a 
way that can be used mainly 
through voice commands, will 
have a more signi*cant impact, 
especially in their age group, 
than the app. However, due to 
the complexi' of COVID-19 
illness, mainly pa!ents have 
di"icul' breathing which with 
intercurrent cough makes it 
impossible for them to speak. 
Therefore the solu!on including 
voice commands should not be 
considered.

Another signi*cant interac!on 
is sharing an experience. Many 
apps and services implemented 
this principle where both 
users can watch the same 
movie or listen to the same 
music simultaneously. A great 
example is also communicators 
who implemented mini-games 

that users can play during 
the conversa!on. Sharing an 
experience can also be no!ced 
on social network platforms. 
Users can upload their pictures 
and videos from the past or 
future, evoking the users’ 
memories and developing a 
rela!onship between users. 
Sharing an experience or 
sharing ac!vi' are indeed 
promising interac!ons that 
have the poten!al to bring 
people closer. However, the 
next challenge will be to use 
those principles to create an 
unobtrusive way of sharing 
those interac!ons.

Figure 19. Overview of the unique Objects and their interac!ons.

Figure 20. Overview of the unique Mobila Applicaitons and their interac!ons.

Figure 21. Overview of the unique Robots and their interac!ons.
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Ini!al idea!on began based 
on the principles found during 
the market research, which 
was conducted simultaneously. 
Using the most promising 
categories: sharing experience, 
sharing memories, developing 
a rela!onship, sharing rituals, 
spontaneous interac!ons, 
evoke memories, unobtrusive 
connec!on, sharing same 
ac!vi', self-repor!ng. The 
process of the idea!on can be 
seen in Fig.23. Idea!on resulted 
in the crea!on of a list of the 
interac!ons to bring the family 
closer.  The main iden!*ed 
interac!ons during the market 
research had been listed. The 
brainstorming session was 
conducted in order to assign 
the ac!vi' resul!ng in the main 
principle. For this ac!vi', the 
How To’s method triggered the 
further explora!on of ac!vi!es 
that bring the family together.  

How to share a ritual?
How to create spontaneous 
interac!ons?
How to evoke memories?
How do we share memories?
How to share the same ac!vi'?
How to develop a rela!onship?
How to create the assessment 
of a pa!ent’s well-being?
How to unobtrusively connect 
the pa!ent with his family?

The outcome of market 
research was combined with the 
ini!al idea!on and created an 
ini!al list of requirements.

Ini!al 
Idea!on

4

Sharing rituals
Brushing teeth
Making breakfast
Cooking 
Going for walks
Shopping

Spontaneous 
Interac!on
Sending message or photo 
Poking someone
Bumping into one another

Evoke memories
Photo/Video of the past year
Object
Conversa!on
Ac!vi'

Share memories
Send Photo/Video of the past 

year
Tell a story (with promp!ng)
Conversa!on

Unobtrusive 
connec!on
Sharing sound 
Imagery 
Knowing what someone else is 
doing AR/VR 
Showing someone the ac!vi' 
in your house
Sharing heartbeat 
Seeing known environment 

Sharing same 
ac!vi$
Interac!ve games
“Watching moon outside” 
Find something red , (ISpy)
Watching same movie 

Going for a walk
Discover

Develops 
rela!onship
Share past 
Share dreams
Ea!ng - same principle - 
Sharing ac!vi'
Sharing vulnerabili' 
Transla!ng the connec!on into 
the visualiza!on of the tree 
(where have you started and 
how far have you come)

Self repor!ng
Taking a quizzes to get to know 
yourself 
meditate 
Having a scale of your emo!onal 
state that you can share with 
ppl

Interac!ons/ Ac!vi!es that bring the family closer

Figure 22. Result of the brainstorming facilitated by How To’s ques!ons.

Figure 23. The list of the interac!ons that possibly could bring the family closer was created during the brainstorming 
session.
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An ini!al list of Requirements had been created to narrow down 
possible direc!ons of the project, by de*ning already known needs of 
users and interac!ons.

List of Requirements – First Cycle  

Target group
1. Pa!ents who were admi#ed to the general ward and are being isolated.
2. Pa!ents who were transferred into the general ward
3. Pa!ents who spend an excessive amount of !me in isola!on 
4. Families whose loved ones had been admi#ed to the general ward.
5. Pa!ent at the beginning of recovery can be extremely !red but within a couple of days as the 

recovery progress, the pa!ent has more energy to interact with loved ones.
6. Pa!ents during the last stage of hospitaliza!on with full motor skills. 

Concept requirements
The design needs…

7. To be easily accessible
8. To enable social presence 
9. To create a meaningful entertainment 
10. To be unobtrusive 
11. To be invi!ng to use 
12. To evoke posi!ve memories 
13. To create a new way of communica!on 
14. To be accessible for the pa!ent in every stage of the treatment 
15. To facilitate the bidirec!onal way of communica!on, when pa!ents are able to communicate
16. To be suitable for one-way communica!on, when the pa!ent is unable to communicate
17. To support closeness – the feeling of being there, during the pa!ents prolonged stay in the 

isola!on
18. To be fully opera!onal by the pa!ent and should not involve any help from the healthcare  

professionals

Ini!al List of 
Requirements

A design goal was created to narrow down the problem de*ni!on, 
together with the insights gathered from the ini!al research, such 
as the pa!ent’s prolonged isola!on, unfamiliari' with the new 
environment, and detachment from the home and loved ones. 
Creates the vital need of bringing familiari' and everyday ac!vi!es 
to the pa!ent. 

Overall, hospitalized pa!ents have par!al cogni!ve impairment 
demanding special a#en!on while crea!ng or designing the solu!ons 
for them. Pa!ents hospitalized due to COVID-19 illness su"er 
from mild to severe symptoms. Virus results in high fever, overall 
exhaus!on, intercurrent cough, and shortness of breath, blocking 
pa!ents’ abili' to speak. Therefore, communica!on should be 
unobtrusive or designed so that the pa!ent can communicate easily 
through the illness.

Design goal
Reduce the feeling of isola!on in 
COVID-19 pa!ents by crea!ng an 
unobtrusive connec!on with their family 
and a warm home environment.
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First Cycle
5
The *rst cycle of research through design aims to establish and 
validate concepts of interac!on and research further, the meaning 
of closeness. 

A,er gathering the insights from the previous research, ideas had 
been clustered into three concept direc!ons: Evoke memories, 
Ambient par!cipa!on, and Ac!ve par!cipa!on.

Evalua!on of the three concepts was made in order to *nd the 
interac!on that could evoke the feeling of closeness. Addi!onally, 
during the evalua!on, par!cipants were asked about the meaning 
of closeness. The evalua!on results can be seen at the end of 
this chapter. In addi!on, FIgure.24 in the sec!on “Evalua!on” 
represents the essen!al *ndings and the most promising concepts.

Figure 24. The overview of the design process of the *rst cycle.
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Memories have been found to 
be an instant source of posi!ve 
emo!ons like joy, inspira!on, 
and gra!tude. Evoked memories 
can serve also as a posi!ve 
distrac!on from illness. Posi!ve 
emo!ons undoes nega!ve 
emo!ons, by addi!onally 
broadening the posi!ve 
thinking. (Rus!ng et al., 2000)

Furthermore, memories can be 
used as a conversa!on starter 
at the !me when the pa!ent 
is able to talk or if the pa!ent 
can’t start the conversa!on 
family could send voice or video 
messages. Memories can be 
evoked by crea!ng a rou!ne of 
exchanging photos, music, and 
videos. Addi!onally, pa!ents’ 
memories could be s!mulated 
by *ling in an audiovisual 
ques!onnaire or proposing a 
small object that can generate 
random textures, sound, music, 
colors pictures, or videos 
related to the pa!ent in order to 
evoke the memories. Having a 
shared virtual space could help 
to organize exis!ng memories.

Scenario
1. The pa"ent lies on the 

bed and opens the app. 
During the *rst !me use, 
the pa!ent is being asked 
to indicate some travel 
preferences or visited 
places.  

2. The app is evoking 
memory by asking the 
ques"ons using Emojis. 
Or showing the randomized 
colors, sound, music, pictures 
that the user will combine to 
the story. 

3. Users create the story out 
of separate pieces.  

4. Users can share the 
memories through cas"ng 
the stories on the TV or 
inside the App. 

5. Almost in every pa"ent’s 
room, there is a monitor 
that can cast the evoked 
memory by the pa"ent or 
by the family member.

1 Evoke memories

Concept 
Direc!ons

Idea!on

Scenario

Figure 25. Result of idea!on – Evoking memories

Figure 26. Possible scenario of evoking the memories.
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Ambient and ac!ve 
par!cipa!on concepts aim 
to improve the relatedness 
experience between the 
isolated pa!ent and the family 
throughout daily ac!vi!es. 
Concepts refer to how those 
ac!vi!es or experiences might 
be perceived in a meaningful 
and sa!s-ing way.

Ambient par!cipa!on (in the 
ac!vi') - refers to the ac!vi!es 
where you don’t communicate 
with other people and or you are 
not dependent upon another 
person during the ac!vi' (like 
watching a movie, being in the 
same space).

The second concept addresses 
feeling the surrounding of the 
family house, where you don’t 
always have a conversa!on but 
you feel the presence by itself 
by being a part of the space.

The interac!on will consist of 
two iden!cal products, one 
located at home and the second 
will be placed in the isolated 
room where the pa!ent is 
recovering. Once one object will 

be touched, the second object 
on the other side will change its 
state to indicate that it is used 
by one of the users.

Scenario
1.  The pa"ent lies on the 

bed with a connected 
pillow. 

2.  When one of the users 
interact with the pillow the 
other pillow will generate 
warmth 

3.  The pa"ent knows he is at 
home 

4. The pa"ent can send 
voice messages or talk 
directly

2 Ambient Par!cipa!on

idea!on

Idea!on

Scenario

Figure 27. Result of idea!on – Ambient par!cipa!on

Figure 28. Possible scenario of Ambient par!cipa!on.
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The third concept addresses 
the same phenomena as the 
second concept, however, the 
main di"erence is the ac!ve 
way of spending !me. Sharing 
the same ac!vi' influence the 
feeling of togetherness, both 
users can ac!vely par!cipate to 
create a feeling of closeness.

Ac!ve par!cipa!on might be 
used in many ac!vi!es and re-
create meaningful interac!ons 
and family rituals like going for 
a walk.

Scenario
1.  The pa"ent lies on the 

bed and opens the app.
During the !rst "me use, 
the pa"ent is being asked 
to indicate some rituals or 
ac"vi"es. 

2.  The pa"ent picks 
prede!ned ac"vi"es or 
create new ones and 
share them with loved-
ones. 

3.  The pa"ent can schedule 
the ritual or track the 
ac"vi# of the family and 
join them. 

4.  Family thank to mo"on 
sensors (or smart 
Home) can let to know 
unobtrusively that they 
started the ac"vi#. 

5.  The pa"ent enjoys "me 
spent together.

3 Rituals/Ac!ve par!cipa!on

Idea!on

Scenario
Figure 29. Result of idea!on – Ac!ve par!cipa!on

Figure 30. Possible scenario of Ac!ve par!cipa!on.
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To compare the ideas, impact 
vs feasibili' chart was created, 
to validate which idea is most 
realis!c and can have the 
highest impact. At this stage, 
it hasn’t been decided on 
which idea the project will be 
focused and therefore all three 
ideas had been clustered and 
evaluated separately.

Impact

Fe
as

ib
ili
$

ConsoleSnow Globe

Figure 31. Impact vs. Feasibili' - Evoke memories.

Impact
vs Feasibili$

Impact

Fe
as

ib
ili
$

Fe
as

ib
ili
$

Impact

View from the walk

Mood Lamp

Figure 32. Impact vs. Feasibili' - Ambient par!cipa!on.

Figure 33. Impact vs. Feasibili' - Ac!ve par!cipa!on.
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Evalua!on was done through 
the interviews in order to 
validate the users’ needs and 
emo!ons, understand why 
they are important for crea!ng 
the feeling of closeness. 
Addi!onally to *nd out and 
understand which design 
direc!on is the most impactful 
for the user. The Interviews had 
been created from open-ended 
ques!ons and consisted of two 
parts, the structure is presented 
on Figure 34. 

In the *rst part, the user had 
been asked about closeness 
and what does closeness 
means to the interviewee. The 
second part was focused on 
the evalua!on of the previously 
created design direc!ons and 
consisted of *ve ques!ons per 
concept seen in appendix C.

Introduc!on 1

2

3

4

5

Closeness - Open ended

Memories

Ambient Par!cipa!on

Ac!ve Par!cipa!on

Figure 34. Structure of the interview.

Evalua!on
Interviewees 
Par!cipants were in the age 
group between 26 up to 70 
years old. The group was 
transgenera!onal and consisted 
of 2 baby boomers and 3 
millennials. Two interviewees 
had experienced prolonged 
isola!on during the lockdown. 
One of the subjects had mul!ple 
prolonged stays at the hospitals 
also during the pandemic. In 
respect of COVID-19 regula!ons 
all of the interviews took place 
online.

2
3
Baby boomers 

Millennials
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The meaning of 
Closeness

Baby boomers 
Par!cipants quotes related to 
closeness:

“Closeness is the feeling of 
having support”
“Taking care of me and 
possibili# to give the 
support - that they are 
there”
“Touching someone, 
hugging”
“Having someone who 
remembers about you” 
“When other person thinks 
about you” 

The meaning of closeness for 
the par!cipants from baby 
boom genera!on is to have the 
support and to be remembered. 
They feel closeness with the 
people who care about them, 
who visit and call o,en.  

Millennials
Par!cipants quotes related to 
closeness:

“Closeness is having the op-
portuni# to get and receive 
help instantly. “
“Being close to my 
loved ones gives me self 
con!dence happiness and 
small interac"ons”
“Some"mes I feel like my 
ques"on might be not big 
enough to make a call” 
“Being close to the person 

happiness, which also help them 
to influence posi!ve thinking. 

Sharing Happiness
“During moving I found 
the picture that was taken 
together with my aunt and I 
immediately shared it”

Subjects indicated that they 
tend to share memories, 
that were created together 
with another person, such 
as pictures taken together o 
pictures of souvenirs brought 
from holidays.

Togetherness
“Memories evoked by myself 
are not as valuable as those 
evoked together with the 
person that was a part of the 
memory.”
“Talking with the person 
who was the part of 
the experience is more 
meaningful and makes me 
happy”

Memories can create a moment 
of togetherness especially when 
they are evoked during the 
mee!ng or conversa!on with 
the person who is part of the 
memory, which can result in 
more meaningful conversa!on. 

Reminder
“It is nice to remember 
things especially when 
now we can’t meet with my 
family” 
“Memories can remind 
you about the people that 

is important you can always 
ask someone if it is posi"ve 
or nega"ve. There is way 
more e%ort when you can’t 
be at home with your family. 
There are more steps to 
communicate something to 
them.”

Millennials tend to also think 
about the support while asked 
about the meaning of closeness. 
However, they value more the 
easiness of communica!on. 
Subjects reported that being 
able to be physically close 
to their families gives the 
possibili' to get an instant 
response and small interac!ons 
that cannot be reproduced 
over the distance. Besides 
communica!on through phone 
or other medium-cost them 
more e"ort which resonates in 
the less frequent a#empts of 
communica!ng with their loved 
ones.

Feedback on the 
concepts

1 Evoke Memories

Happiness
“Nice memories make me 
happy”
“Memories s"mulates 
posi"ve thinking” 

Interviewees asked about 
the value of the memories 
unanimously indicated that 
memories are the source of 

support you”
“Posi"ve memories can be 
also used as an icebreaker to 
connect with the friend that 
we hadn’t been in touch with 
for a while - It gives you the 
pretext to do it.”

During the !me of pandemic or 
isola!on, memories can serve 
as a reminder of the !mes 
before the pandemic and can 
serve as s!muli of posi!ve 
thinking. Memories associated 
with people close to them 
make subjects feel supported, 
and some!mes lead to the 
stronger bond or renewal of the 
friendship.

Hope 
“During the pandemic, 
everyone just tries to cheer 
up and comfort that it will be 
as it used to be.”

Looking back at the memories 
subbjects indicated that this 
ac!vi' can be a source of hope.

Uncertain$ 
“During these uncertain 
"mes, it’s almost impossible 
to make some plans [to 
recreate those memories].”

During the interview, only one 
subject out of *ve reported that 
memories could have a nega!ve 
impact, due to the uncertain' 
associated with making new 
plans a"ected by constantly 
changing pandemic measures.

What evokes 
memories?
“During moving I found 
the picture that was taken 
together with my aunt and I 
immediately shared it”

Subjects have reported that 
their memories are mostly 
evoked by Pictures, Objects, 
Mee!ng with other person 
or conversa!ons. However 
the most meaningful are the 
spontaneous ac!vi!es, such 
as the unplanned discovery of 
a picture or object associated 
with a posi!ve memory.

Distrac!on
“It is be$er to go through 
isola"on when you don’t 
have to think about it”
Crossword - “It works to 
relax me”
“During the stay at the 
hospital you don’t want to 
feel sick you want to forget 
your sickness.”

The distrac!on had been 
found to have a posi!ve impact 
on the pa!ents during the 
unpleasant !mes. Distrac!on 
can take many forms, one of 
the par!cipants men!oned 
crosswords - which is the 
ac!vi' that keeps the mind 
busy and help to drag the focus, 
in this case, from the stay at the 
hospital.

By Memories
“Posi"ve memories can 
serve as a distrac"on 
especially if it’s posi"ve and 
it makes me laugh”

During the interviews subjects 
related memories as a way to 
serve as a distrac!on from 
illness, which could have a 
posi!ve impact especially 
during the stay in the hospital. 

By Advice
And support
“When sharing the memories 
or having a chat in general 
we as seniors tend to more 
and more share some "ps on 
how to treat some common 
illnesses or exchange some 
"ps on - What is healthy? 
(etc.) “

Giving advice is another form 
of distrac!on, that gives also 
a feeling of compassion and 
support. 
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2 Ambient 
   Par!cipa!on

Togetherness
“I feel stronger when 
someone follows the same 
ac"vi# even if we weren’t 
par"cipa"ng in the same 
ac"vi#”

Par!cipants who live together 
with their loved ones indicated 
that they feel more produc!ve 
and are more mo!vated when 
they follow the same ac!vi'. 
An example could be working 
remotely from home. This 'pe 
of ac!vi' is not intended to be 
teamwork, everyone is focused 
on their tasks and work. 

Safe$
“Ambient par"cipa"on gives 
me the feeling of safe#, I 
know that someone is at 
home.”

Knowing somebody is there 
makes the par!cipant feel safe.

Common Ambient 
Ac!vi!es
“Listening to some music, 
having the same dinner even 
when not ea"ng together, 
creates the feeling of being 
at home.”

Common ambient ac!vi!es, 
such as listening to the same 
ambient music increases the 
feeling of togetherness.

Unobtrusive 
“Last day I was just hanging 
my clothes and I was talking 
to my cousin I’m doing my 
housework and she is doing 
hers “

Unobtrusiveness is preferred 
by millennials it helps them to 
focus on their daily tasks and at 
the same !me, they can have a 
meaningful chat

Care
“Nice to be taken care of - 
when at home - My parents 
would some"mes bring me a 
snack” 

Par!cipants feel taken care of 
when others do small tasks or 
things for them.

3 Ac!ve 
    Par!cipa!on

Easiness of 
communica!on
“You can watch something 
together and you can 
comment on it” 
“Watching series 
simultaneously cha$ing 
in between, sending the 
voice memos and having a 
FaceTime during breaks. In 
my opinion, it was the best 
what we could do about this 
ac"vi#. It felt like a usual/
normal situa"on” 

Par!cipants especially 
millennials tend to recreate 
some of the ac!vi!es that they 
would par!cipate in during the 
stay at home. A great example 
is the use of Netflix’s group 
session, users can watch 
content simultaneously without 
losing small interac!ons.

Meaningful chat
“Walk with my father 
– It’s more about the 
conversa"on.”
“The most meaningful is 
a conversa"on that takes 
place during those ac"vi"es. 
It deepens the friendship.” 

Ac!vi!es done together are 
special however the main value 
is the conversa!on.

Togetherness as 
Ac!vi$
“Having a dinner together 
– I could imagine having it 
even digitally with another 
person”
“Ac"vi# or interac"on is not 
that important as a fact that 
someone remembers about 
you and want to talk with you 
and wants to share more like 
what is he/she doing at the 
moment.”
“We also play with kids 
some"mes over the phone
It gives us joy and happiness 
to be a part of their life even 
for a bit.”
“Same ac"vi# like playing 
a game together you don’t 
usually talk but you are in the 
game you share the ac"vi#.” 

Par!cipants want to be a part 
of the life of their loved ones. 
sharing the thoughts but also 
showing the space where the 
other person is at can give the 
feeling of being there. Common 
ac!vités are transgenera!onal. 
Baby boomers want to be a part 
of their kids’ and grandkids’ 
life, same as the Millenials 
are willing to be close to their 
parents - baby boomers. 
One of the par!cipants 
indicated that some!mes the 
ac!vi' is just about the ac!vi' 
- having the same objec!ve, 
like for example in mul!player 
games.
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Conclusions

The primary outcome of 
the study pointed out 
genera!onal di"erences 
related to the percep!on 
of closeness. Par!cipants 
represen!ng Genera!on Y 
said that closeness means the 
easiness of connec!on, and 
for the contrast for the Baby 
boomers, closeness means to 
support. Par!cipants had also 
been asked to talk about the 
proposed interac!ons and how 
they could influence closeness. 
Most of the posi!ve feedback 
focused on “Common Ac!vi!es” 
and the ac!vi!es involving 
Memories and ac!vi!es that 
evoke memories. Par!cipants 
referred to “Common Ac!vi!es” 
such as a walk, holiday, or a 
family mee!ng as an ac!vi' 
that supports togetherness 
and enable meaningful 
conversa!ons. During the 
interviews, distrac!on was 

found to be one of the cri!cal 
elements for the pa!ents.
Interviewees indicated that 
memories might also be 
associated with the distrac!on 
that might help the pa!ent 
stay in prolonged isola!on. 
Addi!onal *ndings pointed out 
the rela!on between ac!vi!es 
and memories where ac!vi!es 
create the memories by 
themselves.

Findings from this cycle had 
been used to establish a future 
direc!on of the project and 
will be used later to develop 
further the concept.

Based on the *ndings, the List 
of Requirements was updated.

Target group
1. Pa!ents who were admi#ed to the general ward and are being isolated.
2. Pa!ents who were transferred into the general ward
3. Pa!ents who spend an excessive amount of !me in isola!on 
4. Families whose loved ones had been admi#ed to the general ward.
5. Pa!ent at the beginning of recovery can be extremely !red but within a couple of days as the 

recovery progress, the pa!ent has more energy to interact with loved ones.
6. Pa!ents during the last stage of hospitaliza!on with full motor skills. 

Concept requirements
The design needs…

7. To be easily accessible
8. To enable social presence 
9. To create a meaningful entertainment 
10. To facilitate mindful conversa!ons
11. To be unobtrusive 
12. To be invi!ng to use 
13. To evoke posi!ve memories 
14. To create a new way of communica!on 
15. To be accessible for the pa!ent in every stage of the treatment 
16. To facilitate the bidirec!onal way of communica!on, when pa!ents are able to communicate
17. To be suitable for one-way communica!on, when the pa!ent is unable to communicate
18. To support closeness – the feeling of being there, during the pa!ents prolonged stay in the 

isola!on.
19. To be fully opera!onal by the pa!ent and should not involve any help from the healthcare 

professionals
20. To enable a posi!ve distrac!on from the place and situa!on, that could serve also as a 

reminder of a be#er !mes.
21. To show the support given by the loved ones
22. To enable an easiness of communica!on
23. To support the transgenera!onal way of communica!on
24. To recreate a feeling of togetherness – while sharing the same ac!vi'

De"ned List of 
Requirements
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More de*ned concepts had 
been created  in order to 
dis!nguish the direc!ons and 
possible solu!ons. 

Concept 1
Concept consist of: 

On the pa!ent side:
A mul!func!onal dashboard 
and a camera. Projector or a 
TV to display the memories or 
ac!vi!es at the pa!ent’s room

Family will have only an app.

Creates the possibili' of 
sending voice messages, 
sharing pictures and videos 
by the Family. Easy to use by 
the elderly and people with 
limited mobili'. Supports 
the transgenera!onal way of 
communica!on. It gives the 
possibili' to communicate 
with the pa!ent’s Family easily. 
[Press to record message]

Controler with camera

Pa!ent Family

Projector or TV

Mobile applicaiton 
for the family 
members

Figure 36. Concept 1 - Mood board.

Figure 35. Concept 1 - Possible solu!on schema!c.

Ini!al Concepts
Concept 2
Concept consist of :

On the pa!ent side:
A smart device with 
screen, which can be used as 
a communicator. An app as a 
remote control for the device.

Family will have a wearable with 
microphone and a speaker,
wearable with camera and the 
mobile applica!on

It gives the feeling of closeness 
by giving a wearable to the 
family members. Wearable A 
could work as a Walkie-Talkie 
and send some visual signals 
by tapping on it. Wearable B 
will have a built-in camera to 
make the connec!on easier. 
The display would act as an 
intelligent device controlled by 
gestures and voice. Where, by 
voice commands, a user could 
start the conversa!on or send 
the voice memos. Users, by the 
use of the app, will be able to 
share memories with each other.

Figure 38. Concept 2 - Mood board.

Figure 37. Concept 2 - Possible solu!on schema!c.

Pa!ent Family

Mobile 
applica!on for 
the pa!ent as a 
main controller

Wearable with 
microphone

Wearable with 
camera

Mobile applica!on
for family

A

B

Controler with 
camera and 
display
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The second cycle brought the 
crea!on of the personas and user 
scenarios. To *nd the meaning 
of closeness, desk research had 
been conducted focusing on the 
needs of the pa!ent and family. 
The cycle was focused on *nding 
the three main stakeholders’ 
needs, which led to the more 
elaborated idea!on. The cycle 
is intended to propose more 
de*ned concepts that will shape 
the *nal concept.  

Second
Cycle

6 1 
R

es
ea

rc
h

2 
D

es
ig

n

3 
Ev

al
ua
!

on

Figure 39. The overview of the design process of the *rst cycle.
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For a be#er understanding 
of the target group, it was 
decided to create the personas. 
Personas were created basing 
on the previous interviews 
from the beginning of the 
project, including the interviews 
with the ICU nurse, the ex 
COVID-19 pa!ent, and partly 

Figure 40. Persona Ted – Pa!ent Figure 41. Persona Irene – Pa!ent’s 
wife

Figure 42. Persona Kate – Pa!ent’s 
daughter

Personas
the interviews conducted during 
the *rst cycle interviews. Three 
personas had been created 
Ted – pa!ent, Irene – pa!ent’s 
wife, Kate – pa!ent’s daughter. 
Personas later had been used to 
create the scenarios describing 
the use of the concepts created 
later in the process.

Figure 44. Detailed persona Irene – Pa!ent’s wife

Figure 43. Detailed persona Ted – Pa!ent

2021       Marek Torbus      6160 Marek Torbus 2021



Figure 45. Detailed persona Kate – Pa!ent’s daughter.

Scenarios
Scenarios had been created to 
envision be#er the everyday 
interac!ons between the family 
and the hospitalized pa!ent. 

The median length of hospital 
stays ranging from 4 to 21 days 
(Eleanor et al., 2020). However, 
it has been decided to refer 
mainly to the data collected 
through the interviews and 
reduce the scope to only a 
general ward pa!ent su"ering 
from mild to minimal symptoms 
of COVID–19.

The main *nding was that the 
pa!ent’s needs are changing 
throughout the hospitaliza!on. 
The *rst days a,er admission 
to the general ward, vulnerable 
pa!ents mainly su"er from high 
fever and shortness of breath. 
Pa!ents who are moved to the 
general ward are not always 
newly admi#ed. Some of them 
are being moved from the ICU, 
where they had been plugged 
into the ven!lator. This also 
shows that the treatment is not 
always linear. The illness can 
relapse, leading to worsening 
pa!ents’ physical and mental 
state - resul!ng from prolonged 
hospitaliza!on. 

The dis!nc!on concerning 
the pa!ent’s health state was 
made, and it has resulted in the 
crea!on of a !meline, divided 
into two sec!ons treatment 
and recovery. The *rst stage 
takes, on average, around *ve 
days. Pa!ents during that stage 
cannot easily communicate. 
Most of the pa!ents complain 
of coughing that disturbs 
communica!on, high fever, and 
lack of energy. Pa!ents are 
trying to rest mainly.

However, during the recovery 
phase, pa!ents are feeling 
be#er, their speech is s!ll 
disturbed by cough, but 
they start to bore and want 
to interact more due to the 
compulsory isola!on.  

Detailed scenarios can be found 
in appendix D. 
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Firstly, the scenarios’ key 
moments had been highlighted 
and moved to the matrix, where 
they were assed with emo!ons 
and needs. Overview of needs 
was created in a visual form 
represen!ng a “heat map” for 
each persona Fig 46,47,48, 
based on The Typology of 
Thirteen Fundamental Needs 
for Human-Centered Design 
created by Pieter Desmet and 
Steven Fokkinga (Desmet et al., 
2020). Basing on the scenarios, 
all the relevant needs had been 
listed and evaluated. (Appendix 
D)
The matrix helped to converge 
the cri!cal moments of 
hospitaliza!on and family 
scenarios. 

The results show that pa!ent 
needs are shi,ing from the 
moment he enters the isolated 
room the need of feeling 
closeness–relatedness with 
his loved ones increases 
(Verhaeghe et al., 2005). 
Throughout the hospitaliza!on 
pa!ent also need is to be 
posi!vely distracted – s!muli, 

which could poten!ally 
a"ect his well-being and 
evoke posi!ve memories and 
thoughts. The last highlighted 
need relates to securi' and 
being informed by the family 
about them to minimize the 
feeling of detachment but also 
by healthcare professionals 
about the current treatment.

The family’s needs are similar 
to the pa!ent’s. The strongest 
one has been indicated as 
relatedness - the feeling of 
closeness. The family also 
wants to be informed about 
their loved one’s health status, 
but they also want to know 
his emo!onal well-being – to 
ful*ll the need for competence. 
Lastly, the family always wants 
to help. However, they do not 
always know how to show 
their involvement and help. 
Here there has been indicated 
the vital need for purpose, 
that can serve as (solu!on) a 
straightforward way of providing 
help, that can result as a 
meaningful connec!on.

Their needs

Figure 46. Overview of the pa!ent’s  thirteen fundamental needs. The most deprived needs are  highlighted.

Figure 47. Overview of the pa!ent’s wife’s thirteen fundamental needs. The most deprived needs are 
highlighted.
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Figure 48. Overview of the pa!ent’s daughter’s thirteen fundamental needs. The most deprived needs 
are highlighted.

Figure 49. Summary of the most deprived needs for the pa!ent

Figure 50. Summary of the most deprived needs for the family
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The IDEO methods had been 
used to summarize and 
structurize *ndings and to 
facilitate the idea!on process.

Insights statement
The method had been chosen 
to iden!- and validate the most 
crucial moments - pain points 
crucial for closeness. Method 
helped to create clear insights 
such as: 

Feeling of 
Closeness 

Insight had been found at 
the early beginning of the 
project and con*rmed to be 
one of the fundamental human 
needs - Relatedness. The 
insight had been gathered 
throughout the interviews 
with the ex-COVID-19 pa!ent. 
The desk research where 
the study focused on the 
pa!ents’ isola!on showed 
the devasta!ng results of 
isola!on e"ected in loneliness 
(MacKellaig, 1987). Moreover, 
social isola!on and loneliness 
increase the risk of depression 
and possibly anxie' (Loades 
et al., 2020). The feeling of 

closeness is disturbed by the 
pandemic measures - visitors 
are not allowed in most 
hospitals, and the current 
communica!on method can be 
achieved only by voice or video 
call. Moreover, those ac!vi!es 
are insu"icient throughout the 
hospitaliza!on pa!ent feels 
mostly exhausted and rarely 
ini!ates the calls by himself. 

Distrac!on
The importance of the 
distrac!on had been found 
at the end of the *rst cycle, 
and the ex-pa!ents primarily 
indicated it. Distrac!on is seen 
as a powerful method that can 
cope with a prolonged stay at 
the hospital. If the distrac!on is 
posi!ve, it can take a short shi, 
in the focus from the current 
situa!on. (Huisman et al., 2012)

Informa!on

It has been found that 
informa!on is one of the 
primary needs of the family 
of the hospitalized pa!ent. 
Informa!on can give the 
assurance, feeling of control, 
and can increase the feeling 

Idea!on

of closeness. Considering the 
scope of this project (prolonged 
hospitaliza!on inside the 
general ward), informa!on 
should be directed to the 
pa!ent to serve as an update 
and prevent the pa!ent from 
further detachment from his 
loved ones. (Verhaeghe, S. et al 
2005)

Support 

Most of the hospitalized ex-
pa!ents indicated that the 
feeling of support is essen!al. 
During the previous interviews, 
par!cipants represen!ng the 
genera!on of baby boomers 
asked about the meaning of 
closeness indicated as *rst 
support. Support can be 
divided into the func!onal – 
emo!onal, *nancial, provision 
of informa!on, and structural 
– that refers to the size, 
'pe, frequency, and quali' 
of contact of the suppor!ve 
network of people surrounding 

the pa!ent. (Polikandrio! et al., 
2011)(Broadhead et al., 1989)

Easiness of 
communica!on

This principle can signi*cantly 
reflect the frequency of 
contact, and it has been 
derived from the interview 
with par!cipants represen!ng 
Genera!on Y.

Togetherness
The insight suggest recrea!ng 
and strengthening the family 
bond, envisioned as a common 
ac!vi'.

Accessibili$/
Feasibili$

This insight is more a 
requirement that needs to 

Figure 51. Insights Statement - E"ect of idea!on

be taken into account. The 
project had been envisioned 
as a response to the current 
pandemic situa!on. Concerning 
feasibili' – cleanabili', 
development costs, and 
possible development in a short 
period, the project should also 
be easily accessible to every 
pa!ent.
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Figure 52. How might we? - Result of idea!on

How might we?
HMW1 ques!ons were 
formulated regarding the insight 
statements to generate several 
possible answers and broaden 
the possible outcome. 

The ques!ons had been used to 
evoke crea!vi', which resulted 
in the brainstorming session. 
The ideas generated during 
the brainstorming session were 
divided and bundled into two 
concepts.

Formulated ques!ons:

How might we create the feeling of closeness?
How might we provide the pa!ent with 
distrac!on?
How might we provide the pa!ent with 
informa!on about the treatment?
How might we support the pa!ent?
How might we provide the family with 
informa!on about the pa!ent?
How might we provide the family with the 
support?
How might we enable easiness of 
communica!on?
How might we enable togetherness?
How might we propose a concept ful*lling the 
feasibili' requirements?

1. IDEO.org. (n.d.). How Might We. Design Kit. Retrieved from h#ps://
www.designkit.org/methods/3
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This cycle resulted in the 
crea!on of two concepts that 
were di"eren!ated by their 
interac!ons and physical. 
The *rst concept, “Modular 
Closeness,” was created 
in contrast to the “Digital 
Closeness” to assess the values 
and answer the ques!on 
Does it have to be physical to 
evoke the feeling of closeness?

Modular Closeness
The concept was created during 
the idea!on session as a direct 
response to communica!on/
connec!on and an ac!ve/
passive way of connec!ng. 
The core of the concept relies 
on deconstruc!ng the senses 
and sensors usually used to 
communicate and create the 
single modules.

The modular Closeness concept 
consists of 6 modules and 
the docking plate. Four of 
them (microphone, speaker, 
screen, camera) are designed 
to recreate a more ac!ve 
communica!on way. However, 
here the interac!on can also 
be passive and unobtrusive. 
Users could take only one 
of the modules to send the 
voice message or the camera 
module to share the moments, 
while the speaker module and 
screen module would serve as 
a receiver. Here the envisioned 
interac!on is intended to 

increase the easiness of 
communica!on. For example, 
the user could actuate the 
microphone to send the voice 
message by simply picking the 
module. On the other side, the 
user would receive the visual 
no!*ca!on on the speaker 
module – telling that someone 
le, the voice message. 

The unobtrusive communica!on 
method is represented by two 
modules: the module of “breath/
air” and warmth. The context 
looks the same as inac!ve 
communica!on (users have the 
same modules on each end). 
However, users are provided 
with di"erent modali!es. The 
breath module can register 
someone’s breath on one side, 
and it can represent it as a 
blown air on the other side. The 
warmth module also provides 
direct interac!on and registers 
the warmth on one side to 
represent it. 

This concept’s modulari' also 
creates the possibili!es of 
stacking up(connec!ng) the 
modules: to have a call - user 
would pick up microphone and 
speaker, for an unobtrusive 
connec!on - user can stack 
breath module with warmth 
module. More of the exemplary 
interac!on can be found in the 
user scenarios appendix E. 

Digital Closeness
The “Digital Closeness” 
is basing on the Modular 
Closeness concept; however, 
the concept does not provide 
the user with any physical 
pieces. The app can be 
connected with the TV or other 
display placed in the pa!ent’s 
room. The applica!on focuses 
on sharing the memories and 
crea!ng content – moments for 
the pa!ent. App provides the 
func!onali' as a social media 
where the pa!ent is the only 
receiver of the content. The 
app is measured as being less 
unique in comparison to the 
Modular Closeness. However, 
it is easier to implement, which 
will have a more substan!al 
impact and create it accessible 
for many pa!ents.

Scenarios of use had been 
created and can be found in 
appendix F.

Concepts
Modular Closeness

Digital Closeness

Figure 53. Modular Closeness - vision of the product

Figure 54. Digital Closeness - Symbolic representa!on
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Evalua!on of the concepts
The evalua!on and the 
decision-making at this stage 
of the project were needed 
to direct focus on the most 
impactful and feasible concept. 
To evaluate the concepts, 
the relevant criteria had been 
created – derived from the List 
of Requirements. Addi!onally, 
the principal, decisive criteria 
were marked with the higher 
weight – Feasibili' and 
Ownership.

Created quali!es were later 
used in the Harris Pro*le 
method to visualize the 
strengths and weaknesses of 
the concepts that create a 
graphic representa!on needed 
for comparison of mul!ple 
concepts.

Concept
Evalua!on

Results

Due to its novel' and simplici', 
the *rst concept scored 
the highest in the quali!es 
as Innova!on, Adaptabili', 
and Easiness of connec!on. 
However, it has not met the 
essen!al requirements such as 
Feasibili' and Ownership. 

Ownership is complicated due 
to the rela!vely short use of 
the product – the median of the 
pa!ent stay varies from 4 to 
21 days. Addi!onally, hospitals 
have very limited budge!ng, 
especially during the current 
pandemic and the chances of 
providing every pa!ent with the 
solu!on are not realis!c.

Feasibili' is an essen!al 
quali' considering the future 

implementa!on of the product 
or service. The considera!on 
was taken into account that the 
applica!on’s digital solu!on 
would have the most pleasing 
quali!es that could lead to the 
implementa!on. Harris pro*le 
can be found in the Appendix G.

Conclusions
The pa!ent’s needs had been 
mapped and assessed. The 
most prominent need for both 
sides is relatedness, the need 
for closeness.

The most feasible solu!on to 
implement will be the mobile 
applica!on connected with a 
TV located inside the pa!ent’s 
room.  

Figure 55. Summary of Harris pro*le for Modular Closeness and Digital Closeness.
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Goals of the III cycle:

- Iden!-ing the areas of concept 
to design
- De*ning the *nal concept

Third Cycle
7

The third cycle consists of 
the three main components: 
research, design, and the 
*nalizing part focused on the 
de*ni!on of the user flow. 
Chapter seven will focus on 
de*ning the main principles the 
app should consist of. In the 
genera!ve session, its goals 
and results will be summarized. 
The *nal storyboard was 
developed that led to crea!ng 
the *nal user flow of the mobile 
applica!on. 

Third Cycle
7

1 
R

es
ea

rc
h

2 
D

es
ig

n

3 
Fi
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l

Figure 56. The overview of the design process of the *rst cycle.
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The core values of the concepts 
created during the second cycle 
were reassessed and merged 
with the *rst cycle’s outcomes. 
Modular Closeness brought the 
adaptabili' and uniqueness 
that rely upon the modulari' of 
the concept. Digital Closeness 
stands for sharing memories, 
moments, and ac!vi!es.

Func!onali$
The app’s intended func!onali' 
would help the pa!ent feel the 
support of his family by sending 
him memories and moments. 
Both will serve as a distrac!on 
and as informa!on in the form 
of short videos and pictures to 
reduce the detachment from 
loved ones. The pa!ent will be 
able to display received content 
on the TV installed in his room. 
Memories and moments will 
have mul!ple layers, besides the 
visual modali!es to enrich sent 
content, consis!ng of wri!ng a 
story, sharing music, recording 
the voice message, and sharing 
the loca!on. 

Family by crea!ng content has a 
simple objec!ve and given clear 

Ac!ve mode is envisioned to 
be switched on a,er the couple 
of *rst days of hospitaliza!on, 
where the pa!ent would start 
his recovery. It has been 
found during the research 
that pa!ents during that !me 
are experiencing the feeling 
of boredom. In contrast, this 
mode will give the pa!ent the 
possibili' to have more complex 
reac!ons, but the incoming 
content will not display on the 
pa!ent’s TV !ll the pa!ent 
decides to reveal the memory. 
Revealing the memory could 
consist of a short quiz where 
the pa!ent would have to 
discover the hidden meaning 
of the moment or memory that 
would create a more involving 
experience and possibly 
posi!vely distract the pa!ent. 

Uniqueness
These interac!ons’ uniqueness 
would mainly depend on 
crea!ng the content only for 
the pa!ent, by his loved ones. 
This ac!vi' could increase the 
feeling of support and give the 
sense that everyone is currently 
thinking about the pa!ent and 

purpose to help the pa!ent 
feel a bit closer to the home 
environment and especially his 
loved ones. 

Adaptabili$
Adaptabili' refers to crea!ng 
the two modes that will best 
suit the current needs of 
the pa!ent. Further idea!on 
brought the concept of having 
two modes Unobtrusive and 
Ac!ve. 

Unobtrusive mode relates to 
the *rst days of the treatment 
where the pa!ent is mainly 
exhausted, and his motor skills 
can be limited. It is hard for 
the pa!ent to communicate 
with his family during the *rst 
few days. The func!onali' 
of the app in the unobtrusive 
mode will be limited for the 
pa!ent. The applica!on will be 
possible to use as a dropbox 
for the received content from 
family, such as memories 
and moments, which will be 
delivered unobtrusively to the 
pa!ent. The pa!ent will have 
only a possibili' to send simple, 
pre-made reac!ons. 

De"ning

Figure 57. Timeline of pa!ent’s hospitaliza!on with the proposed mode division.

Figure 58. Visualiza!on of the key elements, from the two previous concept that will be merged and used to create the new 
concept - Close App
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is willing to share the memories 
that could evoke posi!ve 
emo!ons and create a joyous 
moment. Sending moments will 
help keep the pa!ent updated 
with all his social networks, 
which could trigger posi!ve 
reac!ons that will create a 
posi!ve memory.

Share a memory – create a 
moment. 
Share a moment – create a 
memory.

Flow 

The applica!on will o"er a 
di"erent experience for the 
member of the family and the 
pa!ent. The family side will 
mainly focus on crea!ng the 
content while the pa!ent will be 
most revealing the sent content.

Creators side
The family will have the 
possibili' to simply send the 
memory or the moment they 
would like to share. Addi!onally, 
to create a more playful 
approach, the users will have 
the possibili' to use prompts or 

challenges in case of moments 
that will facilitate the process 
of evoking the memories. During 
the next step, the user will be 
asked to upload or create the 
content choosing the di"erent 
modali!es, appendix K.

Pa!ent side – 
Unobtrusive mode
In this scenario pa!ent will 
receive the silent no!*ca!on, 
le#ing him know that he 
received the message. The 
app will store every message 
sent to the pa!ent, which will 
be revealed and displayed as a 
!meline. The pa!ent will be able 
to trigger a revealing process on 
his mobile applica!on.

Pa!ent side - 
Ac!ve mode

The signi*cant di"erence, as 
men!oned before, depends 
on crea!ng a more involving 
experience for the pa!ent. 
Besides revealing and guessing 
di"erent modali!es that create 
the moment or the memory, 
the pa!ent will also be able 

to respond by sending small 
“stories” using di"eren!ated 
modali!es. This could allow 
informing the pa!ent’s loved 
ones by sharing updates 
about his current health 
status. Addi!onally pa!ent 
could express his wishes and 
gra!tude.

To illustrate the workflow of the 
applica!on, the storyboard has 
been made and can be seen in 
the appendix H.

A genera!ve session was 
organized with nine (n=9) 
par!cipants ranging from recent 
graduates of engineering-
related *elds to industry 
professionals. The main 
goal was to inves!gate the 
unobtrusive way of presen!ng 
the messages and the meaning 
of unobtrusiveness. The 
sessions’ an!cipated outcomes 
should inten!onally broaden 
the range of possible direc!ons 
or re*ne and evaluate ideas for 
interac!ons without a"ec!ng 
the overall design.

Due to the current pandemic 
measures, it has been decided 
that the genera!ve session 
will take place online, and 
addi!onally, par!cipants will 
generate their ideas and send 
results back. Par!cipants *rst 
received a short presenta!on 
explaining the project’s 
background, the design goal, 
concept, and the exemplary 
flow of the applica!on briefly. 
Problem statements were 
formulated in three ques!ons, 

and par!cipants were asked to 
generate the ideas – in the form 
of drawings or text. 

1. What the unobtrusive 
way of communica!on 
means to you? How can 
it be achieved? 

2. How should the 
pa!ent interact 
with the applica!on 
unobtrusively? (Taking 
for granted that every 
pa!ent has a phone 
and a TV in the isolated 
room.) 

3. How would you evoke 
memories?

A,er receiving the par!cipants’ 
results, a follow-up mee!ng 
was held to get to know the 
par!cipants’ stories and learn 
in-depth about the unobtrusive 
communica!on.

Genera!ve Session
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Figure 59. Facebooks “prompts” - recomenda!on created to guide the user through the process of crea!ng a post, exisitng 
of di"erent modali!es.

Figure 60. “How are you feeling?” – Designed by Facebook list of emo!on that user can pick.

Figure 61. “What are you doing?” – Designed by Facebook list of ac!vites that user can pick.

Figure 62. Home screen of Nintendo Mii Channel – representa!on of the users online (associated with memories and 
moemnts - wai!ng to reveal)
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Par!cipants recommended 
inves!ga!ng the depic!on of 
the wai!ng to reveal memories. 
Memories and Moments were 
compared to Nintendo’s Mii 
Channel(Fig.62), a virtual space 
made to create avatars. Every 
newly created user would 
appear in one shared space. 
The sugges!on can relate to 
sent memories and moments 
which unobtrusively will show up 
in a shared space and wait !ll 
the pa!ent reveals it.  

Another sugges!on associated 
with displaying the content 
refers to crea!ng categories 
divided by di"erent modali!es 
(music, pictures, videos), 
!me received, the date of the 
memory, and loved ones.

Sensor 
transparency

The idea of sensor transparency 
of the smartphone between 
the pa!ent and pa!ent’s family 
had been highlighted. Currently, 
smartphones generate an 
enormous quan!' of data that 
could be interpreted to evoke 
closeness. The exemplary 
solu!on could bring the preset 
sounds mirroring the current 
environment of the pa!ent’s 
closest family.

Gathered ideas had been 
clustered into six groups and 
evaluated. Some results of the 
genera!ve session can bee 
seen in Fig. 63,64 and appendix 
I.

Reac!ons
One of the par!cipants’ 
rela!ves su"ered from covid 
19. His insights validated the 
vital need for an unobtrusive 
way of communica!on, and 
the proposal was mainly 
concentrated around the 
reac!ons that the pa!ents 
could send back to their loved 
ones. 

Another sugges!on refers to 
crea!ng a pa!ent’s recovery 
reports that can serve as a 
form of informing the family 
about the pa!ent’s current 
health status. Recovery reports 
could be sent automa!cally, 
daily, a,er the *nished round 
at the pa!ent’s room. This form 
of informing the family could 
be the most suitable at the 
beginning of hospitaliza!on 
when the pa!ent cannot 
communicate with the family.

Unobtrusiveness
Par!cipants asked about 
the unobtrusive way of 
communica!ons de*ned as an 

Results
easy and accessible ac!vi' 
in the background, without 
a"ec!ng the behavior and 
no need to respond. This way 
of communica!on should be 
focusing on being present, not 
ac!ve. One of the par!cipants 
compared the unobtrusiveness 
to the Philips Someo – line of 
products called “Wake up light.” 
The light starts the pre-alarm 
wake-up process with low-
intensi' light turning on and 
gradually increases it un!l it 
reaches full glow and *nally 
waking up the user. 

“Unobtrusive way of 
communica"on means 
that it will not influence my 
behavior.”

Some of the asce!cs values 
were also proposed as “calm 
and so, visual iden!'” 
to represent the value of 
unobtrusiveness. 

Another sugges!on refers 
to the moment of revealing 
the memories and moments, 
which also should happen 
unobtrusively. The system 
should sense that the pa!ent 
is awake, and the revealing 
process should not require any 
ac!on. It can also be associated 
with meal!me, rituals – such 
as waking up or a,er the daily 
checkups.

Evoking and sharing memories
Par!cipants asked about the 
way of evoking the memories 
created an understanding of 
posi!ve memories. Memories 
evoked with objects are 
signi*cant – par!cipants are 
related to the Intensive Care 
Units where the belongings 
surround the pa!ents, objects 
that they are a#ached to 
emo!onally, reminding them 
about the life outside of the 
ICU gives hope for a normal 
life. Besides objects, pa!ents 
are surrounded by pictures of 
them and their family, mostly 
captured memories from the 
holidays.

Holidays and trips are also seen 
as posi!ve life events that will 
be remembered. Some of the 
memories are also forgo#en 
and exist only in the old photo 
albums and are evoked only 
while browsing them. The 
idea of crea!ng prompts was 
recommended. Prompts are 
also broadly used by Facebook 
(Fig.59). Facebook uses them to 
summarize the shared event and 
encourage users to share their 
emo!ons and associated life 
events.

Accessibili$
Par!cipants highlighted that 
using the smartphone can be 
di"icult for the pa!ents to 
navigate through the app. The 
use of the physical piece – the 
knob had been suggested. 
Another sugges!on is to use 
an Apple TV or similar remote 
controller with an intui!ve 
touchpad and hap!c feedback 
to add the physicali' and 
create a more accessible way 
of browsing the memories and 
moments.

Another strategy was related 
to di"icul!es in reading or 
seeing text, especially taking 
into account elderly users. The 
voice-over had been proposed.

Possible 
drawbacks

One par!cipant indicated that 
the memories could bring down 
the pa!ent’s mood and serve as 
a reminder of being trapped at 
the hospital. Instead, crea!ng 
the moments could be more 
bene*cial for the pa!ents.

 
 

Limita!ons
As expected, the major 
limita!on of the genera!ve 
session was the online form 
of it. The abili' to give a more 
in-depth explana!on and 
the possibili' of gathering 
par!cipants together had a 
signi*cant influence on an 
in-depth understanding of the 
project’s background and the 
generated results. Referring 
to the physical piece, the 
cleanabili' issues were not 
included during the explanatory 
session, and also, par!cipants 
were not informed about this 
decision being made.

2021       Marek Torbus      8584 Marek Torbus 2021



Figure 63. Results of the genera!ve session from one of the par!!panct, showing the importance of the sensory 
transparency

Figure 64. Result of the genera!ve session from one of the par!cipants, including brainwri!ng, touching up on the visual 
aspects of the app.
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The en!re experience map 
had been created to map the 
current pa!ent’s and family’s 
experience. The key moments 
had been derived and further 
evaluated. 

The current experience had 
been mapped basing on the 
data from interviews and 
desktop research. The map 
resulted in the crea!on of 
16 interac!ons between the 
pa!ent and the family together 
with the assessment of their 
emo!ons. (appendix J)

Process

The experience map turns out 
to be a helpful tool. However, 
the scope of the interac!ons 
was enormous. The decision 
was made to narrow down the 
scope of the project to seven 
key moments. (appendix J, 
second *gure)

A,er *nishing an analysis of 
the second itera!on of the 
experience map, the valida!on 
had been made, resul!ng in 
narrowing down the scope and 
the ini!al func!onali' of the 
app. 

The experience map had been 
narrowed down once more, 
this !me focusing only on the 
unobtrusive side of the app. The 
*nal experience map consists 
out of 4 key moments - Figure 
65.

Results

Current 
Experience

Loneliness - 
Frustra!on

The *rst key moment is focused 
on the *rst days of the pa!ent’s 
stay and the pa!ent’s shi, 
from a cozy home to the new 
hospital environment. The 
dominant feeling during the 
prolonged isola!on is loneliness 
and unfamiliari'. Pa!ents, on 
average, spend ten days inside 
of the isola!on.The pa!ent’s 
family does not know how to 
help, which leads directly to 
frustra!on.  

Loneliness - 
Confusion

During the *rst days a,er 
admission, the pa!ent is mainly 
exhausted and feels isolated. 
Furthermore, a strong cough 
is a common symptom during 
the COVID-19 illness that limits 
communica!on abili'. Pa!ents 
are also reluctant to use their 
mobile phones.

The family does not know what 
they can do to support the 

pa!ent - they decide to call the 
pa!ent less and let him rest. 
They are trying to send text 
messages.

Overwhelmed, 
Anxious - Worried
The pa!ent feels !red and 
overwhelmed going through 
his phone and messages. He 
*nds it di"icult to respond to 
everything.

Family and friends send many 
messages and pictures but 
do not always get a response, 
which makes them worried even 
more.

Annoyance - 
Frustrated

The pa!ent is improving but 
s!ll recovering. The messages 
from the family do not always 
align with when he is awake. 
This causes the pa!ent to 
be disturbed when he should 
be res!ng, which leads to 
frustra!on.

The family is not always aware 
of what !me is the best for the 
pa!ent to have a conversa!on 
or receive the message, leading 
to annoyance.

Experience Map

Figure 65. Current experience map - Including the interac!ons between the pa!ent and family, together with the associated 
emo!ons.
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The new 
experience 

The new, improved experience 
was envisioned based on the 
research results and addi!onally 
supported by the outcomes 
from the genera!ve session.

Closeness 
- Purpose, 
Sa!sfac!on
The envisioned app shows the 
importance of memories and 
the moments to the family., 
They want to send pictures 
from the last holiday. During 
the process of composing 
the memory, they wrote a 
meaningful story to cheer up 
the pa!ent, and addi!onally, 
they added the song that they 
discovered during that !me. 
A,er composing the memory, 
they decided to send it.

The pa!ent unobtrusively 
reveals the memory. The pa!ent 
feels closer to his family - 
the memories evoke posi!ve 
emo!ons.

Supported - 
Closeness

While the pa!ent is not 
using the TV, the ambient 
environment of his loved one 
is being displayed. This helps 
to bring familiari' to the 
environment and serves as 
informa!on about the pa!ent’s 
closed ones, which helps him to 
stay in the loop.

The family and pa!ent are 
all the !me unobtrusively 
connected -, the family can 
see if the pa!ent is currently 
ac!ve(awake) or res!ng.  

Relaxed, 
Supported - 
Relieved

The pa!ent can view all of 
his no!*ca!ons on the TV, 
including the memories and 
moments shared by the family. 
The pa!ent can send back 
small preset reac!ons and voice 
messages to his family. 

Family and friends send the 
content, giving them a purpose. 
Addi!onally, they are receiving 
small reac!ons and knowing 
that the pa!ent is ok. Resul!ng 
in feeling relieved.

Undisturbed, 
Relieved - 
Conscious
The pa!ent can quietly rest and 
recover, enjoying the ambient 
mode. All the no!*ca!ons will 
be delivered quietly and will 
be shown on the pa!ent’s TV 
screen. 

Sensor transparency works in 
two ways. The app informed 
the family that the pa!ent is 
currently sleeping and that 
their message will be delivered 
unobtrusively. 

Outcomes
The ambient environment is 
envisioned to be connected 
with only the closest family 
members - the loca!on of 
the loved one will be used to 
present the familiar environment 
(in the form of a picture or 
video) - as a representa!on of 
the current loca!on.

Focusing on the four key 
moments lead to narrowing the 
scope of the whole project to 
only the unobtrusive mode.

Rede*ning use scenario 
- focusing only on the 
unobtrusive side of the 
applica!on.

Figure 67. The !meline of the pa!ent’s hospitaliza!on shows the result of narrowing the scope and the outcome focusing 
only on the Unobtrusive mode.

Figure 66. Envisioned Future experience map - Including the interac!ons between the pa!ent and family, together with the 
associated emo!ons.
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A,er iden!-ing the key 
moments and crea!ng the 
envisioned experience, the 
scenario had been redesign to 
*t current requirements. 

The journey starts from the pa!ent’s admission. Here we can see that Ted is being admi#ed 
into the hospital due to mild COVID symptoms.

Storyboard

1

2

3

Irene is ge#ing to know about the existence of the close app from the healthcare 
professional. 

A,er installing the app, she gets acquired with its bene*ts related to the memories and 
moments.
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Ted *nally checks his phone and knows that Irene sent him a text message with the link to 
install the app. A,er logging in with only one tap, Ted can start using the app. Irene set up 
everything before. She also invited his loved ones.

5

4 The *rst days of Ted’s hospitaliza!on are very rough. Ted *ghts with high fever slight 
shortness of breath - he mostly naps throughout the day. Barely using the phone. 6

7 Memories and moments can be created using di"erent modali!es such as pictures, videos, 
music, sound recordings, or loca!on. Kate takes a photo of the park where they always had a 
walk during Sunday a,ernoons

Here there is a moment for the ambient mode, which is always ac!vated automa!cally when the 
pa!ent is not using his mobile device. The pa!ent can see the visual representa!on of the closest 
family member that can also be connected with calming music - as a further level of projec!on.
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The pa!ent is receiving moments and memories sent by his loved ones unobtrusively during 
his sleep. Shared Content displays on the screen in the form of pictures of the family and 
waits to be revealed by the pa!ent.

9

8 Irene takes a picture of the photo taken during Their last holidays 10

11

Ted woke up and took his phone while the shared content started to reveal the memories 
and moments. A,er seeing all of them. He sent his reac!ons back to everyone.

Ted at any !me can come back to them - to react to them, in the !meline sec!on on his 
mobile app or inside the reac!ons sec!on.
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The ambient connec!on had been mainly envisioned to create the distrac!on, inform the 
pa!ent, and bring the pa!ent closer to his loved one. However, the sensory transparency 
can also work in both ways, informing the family about the current availabili' status of the 
pa!ent.

12

Ambient Connec!on
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The user flow started basing 
on the previous itera!ons of 
the app (Appendix K). It led 
to the development of the 
detailed user flow that helped to 
understand be#er the complex 
system standing behind the 
app. During the process of 
crea!on, the flow evolved 
mul!ple !mes. 

First steps

The base architecture consists 
of one app that serves two 
sides, family and pa!ent. 
The *rst use of the app starts 
from the welcoming screen 
showing the bene*ts and 
impact of the app. During the 
following step, the user needs 
to de*ne himself and choose 
between the pa!ent or family. 

User Flow

Welcome

Family Code

Patient’s Code

Family Code Patient Code

Log in

Ambient Mode

Ambient Mode
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Family
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Share Media Record
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Figure 68. Schema!c view of user flow
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Welcome

Family Code

Patient’s Code

Family Code

Cancel

Patient Family Friends

Invite

Log inNew Account

Enter User name

Enter User name

Add Add Add

Connect with 
Contacts

Enter e-mail

Enter e-mailEnter password

Back Enter password

Onboarding

Onboarding

Onboarding

Onboarding

Send invitations

Family

Home
Family

Family Member

The *rst use of the app will start 
from crea!ng an account or 
connec!ng it with an exis!ng 
account from social media. A,er 
the setup process, the family 
member will get two unique 
codes for the family and the 
pa!ent. To reduce the burden of 
crea!ng the account, the family 
sets up the account for the 
exhausted and ill pa!ent.  The 
family code will be used later 
for other loved ones who want 
to join this family. The pa!ent 
code will be sent to the pa!ent 
as a login that will allow him to 
enter the app. 
The next step for the family is 
to invite the closest ones here. 
The *rst user will invite family, 
friends and also create an 
account for the pa!ent.

Figure 69. Schema!c view of family’s side onboarding of the app, and 
crea!on of the account.

Welcome

Family Code Patient Code

Log in

Ambient Mode

Memories

Family

FriendsMoments

All

Beloved

Timeline

Connect with your TV

Set up TV

Cancel

Beloved

Log in

Enter User name

Add

On/Off

Blur

Choose the TV Skip

Reactions

Next / Previous

Emoji

 +

Enter e-mail

Enter password

Onboarding

Onboarding

Onboarding

Patient

Home
Patient

New Content

Pa!ent
The family sends the link via 
text message *rstly to the 
App Store so the pa!ent can 
download and install the app. 
The next step comes in the 
second link, which opens the 
app and logs in the pa!ent. 
At the *rsts steps applica!on 
asks the user to connect to a 
compa!ble cas!ng device such 
as Chromecast or a smart TV. 
The pa!ent can easily connect 
the device or skip this step. 
It is also envisioned that here 
small help from the healthcare 
professionals can be needed to 
establish a connec!on or to set 
up the app - depending on the 
user’s current cogni!ve abili!es.
The onboarding screen shows 
up to guide the *rst-!me user 
through the applica!on 
showing the essen!al features.

Func!ons

Pa!ent have access now to 
the !meline - ambient mode 
loved ones and the possibili' to 
reveal the new content created 
by the family manually.

Figure 70. Schema!c view of pa!ent’s onboarding and main func!ons 
side of the app.
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Familiy’s Func!ons
The family will have a similar 
menu with one main di"erence. 
They will be able to create the 
content with a clear division 
between the memories and 
moments. Memories similar to 
the Moments will lead to the 
crea!on of content. Content will 
be divided into small sec!ons 
star!ng from the !tle of the 
moment or memory, Tell the 
story, share media (pictures, 
videos, and links), record 
message or ambient sound, 
emo!ons, and loca!on.
A,er *ling in at least one of the 
components, the user will have 
the possibili' to send the story.

Moments

Tell Story Share Media Record

Send a picture

Send a video

Write Title Message

Ambient sound

Emoji Type

Current 

LocationEmotions

Music

Write story

Create

Create

1 2 3
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Figure 71. Schema!c view of family’s main func!onali!es.

Reactions

Play/stop

New Content

New Content

New Content

Ambience

Display Display

Patient’s activity detected New Content received

If

New Event Icon displayedRevealing the story

Emoji

 +

SmartPhone

TV
Envisioned Ac!ve/
Unobtrusive mode

The workflow for the main user-
pa!ent. TV by default (only if 
connected to the Chromecast) 
will display the ambiance mode. 
Meanwhile pa!ent will receive 
the new content. 

Two scenarios 

First, Pa!ent’s phone will 
register his ac!vi' by using 
the accelerometer, which 
will automa!cally trigger the 
revealing of the new content. 

The second, pa!ent will not 
react, and the icon of new 
content will be displayed on the 
pa!ent’s TV.

The last variant is connected 
with the *rst scenario here. If 
the pa!ent is ac!vely using his 
smartphone, he will addi!onally 
get the screen on his phone 
asking to send a simple reac!on.

Figure 72. Work flow of Ambiance mode.
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This chapter will be focused 
on the *nalizing of the project. 
Firstly the *nal design of the 
applica!on was established 
by crea!ng a *nal version of 
wireframing. A Mood board 
was created to create the 
visualiza!on of the envisioned 
mood of the Close app. The *nal 
design was created showcased, 
and the crucial workflow 
moments were explained. This 
chapter provides the evalua!on 
of the a#rac!veness and the 
*nal evalua!on of the evoked 
closeness. 

Finalizing
6

2 
R
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!
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3 
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Figure 73. Work flow of Ambiance mode.
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Wireframing was created to 
validate the drawn user flow. 
A,er evalua!on, the changes 
were primarily needed inside the 
family - user flow. Some of the 
ac!ons were shortened. 

Decisions were made supported 
by countless itera!on in order 
to create the most op!mal and 
useful user interface. 

Final wireframing
 
Previous wireframing lead to 
the second version, where a 
more consistent user interface 
was created. One of the primary 
goals was to shape the app’s 
look with the content created 
by the users and to bring the 
instant familiari' to the user.

Figure 74. Final wireframing - Home view of the app

Wireframing

Figure 75. Ini!al wireframing - Di"erent approaches during the wireframing process.
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Figure 76. Final wireframing - complete app.
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Besides making structure, 
the design decisions need to 
be made and implemented. 
The CloseApp is a medical 
applica!on used mainly in the 
hospital to connect families 
with their isolated pa!ents. But 
yet it is an app that connects 

Mood board
families and should be pleasant 
to use for everyone. Here also 
the inspira!ons show mostly a 
cosy warm and calm colors that 
can sparkle some joy. 

Figure 77. The color pale#e and font gallery chose to be used for the *nal design of the Close app.

Figure 78. Mood board - Presen!ng the visual esthe!cs of the *nal app with inspira!ons from already exis!ng solu!ons.

The app 

App had been created with the 
main idea to help the pa!ent 
feel closer to his family. The 
Close app consists out of two 
sides and one addi!onal variant. 
First was created only to be 
used by the family member. The 
main feature here is the content 
crea!on sec!ons where family 
and friends can upload the 
memories or share the moments 
with the pa!ent. The pa!ent’s 
side of the app serves more 
like a “dropbox.” The pa!ent’s 
main feature is revealing the 
content created and shared by 
the family and sending back 
the reac!ons. Furthermore, 
the pa!ent’s app will have a 
possibili' to be connected 
with the exis!ng TV located in 
the pa!ent room. The pa!ent’s 
TV here is used to display 
the ambient mode and can 
unobtrusively reveal memories 
and moments.

Timeline
Both family and pa!ent have 
access to the !meline. Users 
here can browse the sent 
content. Family in this sec!on 
would be able to see the 
preview of the memory shared 
by another user if the content 
had been revealed previously 
by the pa!ent. The pa!ent will 
have the possibili' of viewing 
the en!re memory or moment, 
and addi!onally, he will be able 
to reveal the content.

Final Design
Loved Ones

The pa!ent and the responsible 
family member can edit the 
family and friends lists or add 
new members. Addi!onally, 
users can browse the content 
made by a speci*c user. 

Reac!on 

This sec!on serves di"erent 
func!ons depending on the 
user. For the family is the place 
where they can check the 
given reac!ons by the pa!ent. 
However, for the pa!ent, this 
sec!on will serve as a place to 
send the reac!ons if he did not 
share them yet.

Ambiance
In the ambiance sec!on, the 
family will be able to ac!vate 
or deac!vate the mode and 
create the background that will 
be displayed on the pa!ent’s 
TV. However, the pa!ent will be 
able also to pick the person he 
wants to be unobtrusively be 
connected with.

Family’s side 

Add 

Family and friends will have 
the possibili' of composing 
the content. By clicking on the 
add bu#on, users will have to 
choose between the memory 
and moment on the next screen. 
Crea!ng the content was 
divided into six categories: !tle, 
tell a story, share media, record, 
loca!on, emo!ons.

Prompts
Prompts had been envisioned 
to support the creators with 
coming up with the memory.  
A,er entering this sec!on, 
the user will have the three 
proposi!ons from which 
the user should pick one. 
By choosing it, the story 
automa!cally will have assigned 
the name of the memory with 
the name as a prompt.

Pa!ent

In this sec!on, the family can 
see if the pa!ent is ac!ve 
(ac!vely using the app or 
revealing the content). The 
icon shi,s from the light blue 
gradient - unobtrusive mode to 
green - ac!ve mode.
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Figure 79. Mockup of the *nal version of the Close app - Family’s home screen, and the logo.

Close

Figure 80. Mockup of the *nal version of the Close app - Pa!ent’s home screen. Below the TV display presen!ng the 
Ambiance mode.
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Figure 81. Family’s side Ui – Main features 
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Figure 82. Pa!ent’s side Ui – Main features 
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Figure 83. The family member chooses the memory to sent to the pa!ent. 2021       Marek Torbus      121120 Marek Torbus 2021



Figure 84. The family member chooses the moment to sent to the pa!ent. 2021       Marek Torbus      123122 Marek Torbus 2021



Figure 85. Pa!ent receiving the content

Figure 85. The pa!ent received the sent content from his family. 2021       Marek Torbus      125124 Marek Torbus 2021



Pa!ent’s side

TV 

Ambiance mode + Revealing
The use of the TV located in the 
pa!ent’s room was envisioned 
to facilitate the unobtrusive 
connec!on between the family 
and the isolated pa!ent. The 
ambiance mode discussed 
before will be displayed here 
together with the new content 
sent by the pa!ent’s loved 
ones. The pa!ent will be able 
to trigger the revealing of the 
sent content simply by shaking/
waking up the phone.

App 

Applica!on for the pa!ent can 
be seen as an expansion of the 
basic func!onali!es. However, 
the pa!ent is not required to 
use it. 

Manual Reveal 

The pa!ent, instead of crea!ng 
a bu#on, was equipped with 
the reveal bu#ons. The bu#on 
located on the top will reveal 
the content manually by cas!ng 
it on the TV screen. The reveal 
bu#on is envisioned for the 
pa!ents who cannot have 
access to the TV or are isolated 
together with other pa!ents. 

Mode
Addi!onally pa!ent will have the 
possibili' to switch the shake 
to reveal if he is willing to use 
the phone more o,en.

Ambiance
Ambiance mode helps pa!ent 
to stay updated with the closest 
family member about their 
loca!on by displaying familiar 
pictures on the TV screen 
located at the pa!ent’s room. 

How it works?

There are two ways to set up 
the *rst ambiance background. 
Family members, by uploading 
the content, can addi!onally 
geotag the memory. The 
so,ware will process this 
informa!on and automa!cally 
display the background on the 
pa!ent’s screen. The second 
possibili' is to set up the 
picture manually. The family 
needs to open the sec!on 
ambiance to upload or take a 
picture of the surroundings and 
add the loca!on.

Reveling + Modes

Revealing of the content is 
an essen!al func!on. The 
interac!on was designed in 

Workflow
a way that would allow easily 
to trigger the revealing. The 
decision was made that the 
most accessible trigger for the 
pa!ent will be “shake/wake 
up to reveal.” The applica!on 
is intended to be working in 
the background, and it will 
constantly record the data 
generated by the accelerometer.

Shake to reveal was used due 
to the fact that pa!ents are 
rarely using their phones at the 
begging of the hospitaliza!on. 
Furthermore, this ac!on is the 
most suitable for the pa!ent 
that might be cogni!vely 
impaired, and therefore he will 
not be able to use the app. In 
conclusion, the phone will be 
used as a trigger.

Pa!ent’s 
smartphone + TV
Pa!ent’s smartphone was 
intended to work together with 
TV located in the pa!ent’s 
room. In order to display the 
content the most feasible 
solu!on is to use the Google 
Chromecast. Besides the ready 

to use solu!on, Chromecast 
provides privacy protocols  
so the users data won’t be 
transferred through the 
hospital’s infrastructure. 

Another possibili' could be 
Smart TV which will work as an 
advantage due to the built-in 
cas!ng feature.  
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Figure 86. Process of se#ing up the Ambiance mode.

Figure 71. Workflow of Ambiance mode, displayed on the Pa!ent’s TV.

Figure 87. The flow of revealing the stories by the pa!ent in unobtrusive mode
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Goal 
Valida!on of the usabili' of 
the user interface perceived 
pragma!c quali', the hedonic 
quali' and measuring the 
a#rac!veness of the Close app 
concept. (Hassenzahl et al., 
2006)

Method 

The study was divided on the 
two sides of the applica!on: 
family and pa!ent, and had 
been assigned to the di"erent 
groups. 

Family side
An interac!ve proto'pe of 
the applica!on was made 
and sent to the *rst group of 
par!cipants, together with 
the booklet explaining the 
background of the study and 
the test manual. Subjects were 
introduced to two scenarios. 
The *rst scenario guides the 
user through the discovery 
of the app and !meline. The 
second is a role-played ac!vi', 
where the user shares a memory 
of a trip to Japan. They share a 
picture, video, posts, a playlist, 
and a message to the pa!ent. 

Evalua!on –
A&rakDi'

Pa!ent side
The procedure was similar. 
However, par!cipants received 
two links with the proto'pes. 
First was intended to present 
the TV applica!on with 
Ambient mode and unobtrusive 
unrevealing of the memory sent 
by the family. Second led the 
par!cipants to the proto'pe of 
the applica!on were subjects 
were asked to cast the unraveled 
content on the TV and react on 
it.

The A#rakDi"1 survey was 
later sent to the par!cipants 
as the *nal step of the study. 
The survey was created by a 
group of three researchers (Prof. 
Dr. Marc Hassenzahl, Prof. Dr. 
Michael Burmester, and Franz 
Koller) for UID Gmbh., and it is a 
free assessment tool made for 
researchers to rate the quali' of 
interfaces. 

The survey consist of the 
contras!ve word pair describing 

four main categories:
a#rac!veness (ATT), pragma!c 
quali' (PQ), hedonic Quali' 
(HQ), Hedonic - iden!' quali' 
(HQ-I), Hedonic - s!mula!on 
quali' (HQ-S). 
 
There were some interviews 
conducted as a follow up for the 
par!cipants to validate some 
answers based on the outcome.

Par!cipants

The study was conducted with 
eighteen par!cipants (n=18). 
The study was divided into 
two sec!ons depending on the 
end-user func!onali': family 
(n=12) and the pa!ents (n=9). 
“Family” group consisted of 
12 par!cipants, mostly design 
students, Ph.D. candidates, 
and design professionals. The 
age of the par!cipants ranged 
from 25 to 40. “Pa!ent” group 
included three new par!cipants 
not associated with the design 
*eld and 6 par!cipants from the 
family group. The age of new 
par!cipants ranged from 45 to 
65. 

Results & 
Discussion
The survey resulted in 
highlighted problema!c 
UX aspects based on the 
Descrip!on of word pairs. The 
results for single par!cipants 
group are presented in three 
*gures: Portfolio of results 
- where the ver!cal axis 
displays the hedonic quali' 
and horizontal axis shows the 
pragma!c quali', Descrip!on 
of the word pairs, and Diagram 
of average values - presen!ng 
the mean values of every 
subcategory based on the 
Descrip!on of word pairs.

The mean values of the word 
pairs, accordingly for the 
Pa!ent and Family group, are 
presented here in Fig.91 and 
Fig.93. Of par!cular interest are 
the extreme values. The values 
leaning towards the le, side of 
the axis (dimension below zero) 
suggest that the par!cipants 
were not sa!s*ed with the 
design outcome. However, it 
was unclear what caused his/
her dissa!sfac!on. 

Therefore the follow-up 
interview was conducted with 
5 par!cipants to receive more 
detailed feedback.

Figure 88. Results overview - Family’s side of the mobile 
applica!on.

Figure 89. Results overview - Pa!ent’s side of the mobile 
applica!on.
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Figure 90. Descrip!on of the word pairs -result of the Family’s side of the mobile applica!on.

Family
Twelve users par!cipated in 
the evalua!on. The Close app 
was rated well in both hedonic 
and pragma!c quali'. The 
con*dence rectangle Fig.88 
shows that the hedonic quali' 
and the pragma!c quali' 
are more or less equal. For 
the CloseApp proto'pe, the 
con*dence rectangle extends 
from the desired area and into 
the self-oriented area, tou!ng 
slightly neutral and task-
oriented. The medium value, 
however, indicates the desired 
area.

The only nega!ve word-pair 
descrip!on is “undemanding 
- challenging” inside of the 
hedonic s!mula!on quali'. The 
A#rak-Di" method assumes 
that undemanding is a nega!ve 
quali'. However, the concept 
is basing on the undemanding 
quali' and therefore related 
ease of use of the applica!on 
and unobtrusiveness. Similarly 
to cau!ous - bold word pair was 
the design intended to create a 
neutral and friendly interface.

Another low-scored word 
pair was confusing - clearly 
structured and conven!onal - 
inven!ve. 

The follow-up interviews 
showed that the given 
instruc!ons were not always 
clear for the par!cipants. 
One of the interviewees 
suggested that the *rst use 
of the app might be essen!al 
to understand it since the 
app consists mainly from the 
created by the user content. 
During the study, the proto'pe 
consisted of mock-up content 
and users that increased 
the feeling of confusion. 
Par!cipants also admi#ed that 
the user flow is not clear to 
them; however, the proposi!on 
of having an onboarding sec!on 
of the app would help to be#er 
understand the func!onali'.

Onboarding is a crucial step that 
could help be#er to understand 
the structure and workflow of 
the app. 

Figure 91. Diagram of average values -result of the Family’s side of the mobile 
applica!on.
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Figure 92. Descrip!on of the word pairs -result of the Pa!ent’s of the mobile applica!on.

Pa!ent

Nine users took part in the 
pa!ent’s side evalua!on. Same 
as the family side proto'pe 
of the Close app for pa!ents 
was rated well in hedonic and 
pragma!c quali', with the slight 
advantage of hedonic quali'. 
The con*dence rectangle seen 
on the portfolio result is located 
in between self-oriented and 
desired areas.

Similar to the family group, 
the pa!ent side was marked 
to be more undemanding and 
cau!ous, which are the lowest 
scored word pair. 

The follow-up interview showed 
that the unobtrusive side of 
the applica!on (the TV view) 
was very intui!ve and easy to 
use by the novel user. However, 
the new par!cipants here had 
di"icul' in *nding the home 
bu#on that undoubtedly led to 
frustra!on. 

Limita!ons
Par!cipants were asked to 
recreate given scenarios and 
immediately a,erward to rate 
the applica!on. The !me spent 
on the actual use of the app 
might seem to be too short to 
assess it correctly.

Subjects could also experience 
a lack of familiari' due to the 
mockup pictures and events 
created not by them but by the 
researcher. 

Par!cipants should have more 
knowledge about the app 
and its structure. The study 
might have consisted of a 
more thorough introduc!on 
to the app’s structure, or the 
proto'pe itself should have 
been built di"erently. The *rst 
possibili' could be to leave 
the proto'pe as it is now and 
add the onboarding pages to 
understand the func!onali' 

be#er. The second would be 
to show the “emp'” proto'pe 
where the app could guide the 
par!cipant to learn its main 
func!onali'. 

Tes!ng the usabili' and 
a#rac!veness of the app could 
also exist for ex-pa!ents and 
their families to see the opinion 
of main stakeholders instead 
of the test group.pair was 
confusing - clearly structured 
and conven!onal - inven!ve. 

Figure 93. Diagram of average values -esult of the Pa!ent’s of the mobile 
applica!on.
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Goals

To evaluate the design of Close 
App on whether it evokes the 
feeling of closeness. To learn 
how the pa!ents, pa!ent’s 
families, and healthcare 
professionals will interpret the 
applica!on. The setup had been 
created to focus on the pa!ents 
and family needs, found out in 
the research process before.

Main ques!on:
Does the use of applica!on 
evoke the feeling of closeness?

 
Method 

The study was conducted 
online. Par!cipants were given 
the *rst short presenta!on 
visible in appendix L to briefly 
show and explain the project’s 
outcome regarding main 
func!onali' and features. 
Presenta!ons and scripts 
di"er on the 'pe of par!cipant 
regarding pa!ents, family, and 
healthcare professional. Every 
ac!vi' took !me individually.
Pa!ents were familiarized 

Evalua!on - feeling 
of closeness

shortly with the func!onali' of 
the family side of the app, same 
as a family member was briefly 
introduced to the func!onali' 
of the pa!ents’ side of the 
app. To track the progress of 
the tasks, par!cipants were 
asked to share the screen with 
the researcher. To reduce the 
biases, the research outcomes 
were not presented to the 
par!cipants. However, healthcare 
professionals had a more 
thorough presenta!on, including 
brief research outcomes and full 
func!onali' of the app, including 
the envisioned role-playing 
ac!vi'.

During the last part of the 
study, an open discussion with 
structured interview ques!ons 
was done to validate the 
perceived value of the proposed 
solu!on.

Pa!ents
The pa!ent, a,er the 
presenta!on, was introduced to 
the role-play ac!vi', depending 
on sending memory from “Our 
last day of summer Holidays” 
by the researcher to them. 

The pa!ent role here was to 
open a given link with the 
app’s proto'pe conveying the 
memory. Firstly, pa!ents were 
introduced to the Ambiance 
mode and the process of 
unrevealing memory in the 
unobtrusive mode without 
using the app. Secondly, the 
following link was shared 
where par!cipants were 
asked to imagine their slight 
improvement and the need to 
use this !me mobile applica!on 
to reveal the content sent 
by the researcher. In the *rst 
scenario, par!cipants were 
asked to unravel the memory 
again by cas!ng it on the TV. 
Par!cipants here were able to 
share their reac!ons. Besides, 
par!cipants had guided tasks 
such as open sec!on “!meline,” 
“loved ones,” “reac!ons,” and 
“ambiance,” where they could 
pick the closest one to share 
the ambiance with.

A,erward, the relevant 
ques!onnaire Appendix L 
was done. Star!ng from the 
general ques!ons regarding 
the use of the applica!ons to 
the ques!ons valida!ng the 

Figure 94. Screenshots of the par!cipants that took part in the evalua!on.
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research outcomes. Pa!ents 
were asked ques!ons regarding 
relatedness, s!mula!on, 
and securi'. The closing 
sec!on concerned the 
possible improvements and 
recommenda!ons.

Family Member
Family similarly had the short 
presenta!on; however, this !me 
focused on the func!onali' 
of the family side of the app. 
The role-playing ac!vi' was 
inverted. The researcher was 
the pa!ent that the family 
was asked to send a memory. 
The par!cipant was provided 
with the interac!ve link with 
the Close app proto'pe. 
Firstly par!cipant was asked 
to composite memory, choose 
di"erent modali!es indicated 
by the researcher, and *nally 
send it to the pa!ent. A,er the 
main task was accomplished, 
the par!cipant was guided 
again to dive into the other 
func!onali!es of the app, such 
as !meline ambiance mode, 
reac!ons, moments, prompts, 
and the pa!ent’s ac!vi' 
indicator. 

The *nal discussion with 
the family member had a 
similar structure to the one 
conducted with the pa!ent. 
However, di"erent needs were 
validated, such as relatedness, 
competence, and purpose. The 
closing ques!on concerned 
possible improvements. 

Healthcare 
Professional
A,er the given introduc!on, 
the healthcare professional 
was presented with the en!re 
applica!on flow, including 
the two scenarios men!oned 
above. A,er the presenta!on, 
the discussion was conducted 
valida!ng the pa!ent’s and 
family’s needs from the 
healthcare professional’s 
perspec!ve.

Par!cipants 

COVID-19 hospitalized ex-
pa!ents (n=2), a non-COVID-19 
ex-pa!ent hospitalized during 
the pandemic (n=1), a family 
member of the hospitalized 
pa!ent (n=1), and a Healthcare 
professional (n=1). Any ex-
pa!ents couldn’t have a visitor 

during their stay at the hospital 
due to the strict COVID-19 
measures. Addi!onally, the 
family member was diagnosed 
with COVID 19 and going 
through almost a month of 
isola!on. Throughout the 
illness, the subject was not 
hospitalized. However, the 
par!cipant’s father was 
diagnosed with COVID 19 severe 
symptoms and hospitalized for a 
prolonged stay.

The pa!ents’ age was ranging 
from 28 to 65. Par!cipants were 
from di"erent na!onali!es, 
including The Netherlands, 
Poland, and Turkey. Par!cipants 
were chosen to represent the 
primary stakeholder to have a 
complete rounded evalua!on. 
The criteria were driven by the 
di"eren!ated experience of the 
par!cipant.

Results & 
Discussion
The interviews results 
were analyzed, quotes and 
interpreta!ons were clustered 
by the di"erent topics of the 
interview set up.

This sec!on will be focused on 
discussing the results of the 
pa!ents and family evalua!on 
with addi!onal comments from 
the Healthcare Professional.

Rela!ng to the 
Close app overall 
experience
“An applica!on was created for 
pa!ents who are exhausted of 
the disease.
During my illness, I became 
very impa!ent. I was unable to 
concentrate. Talking too long or 
FaceTime made me angry.” - 
Pa!ent 3

“Nice organized things. If you 
are familiar with the phone, you 
should be familiar with how to 
use this app.” - Pa!ent 2

“I love to be close with my 
family - Major improvement is 
that you do not have to talk to 
communicate with your loved 
ones […] this app could give 
them hope.” - Family 

The mobile applica!on was 
described as easy to use and 
“nicely organized” due to its 
simplici' and unobtrusiveness. 
Par!cipants described 
the mobile app as created 
especially for COVID-19 
pa!ents’ needs. 

Further, more family member 
men!oned that with the use 
of the app, there is no need 
to communicate with her 
hospitalized loved one verbally, 
and in addi!on, created by her 
content could give hope to the 
pa!ent. 

Unobtrusive
“With the unobtrusive 
applica!on, you do not need to 
look at the phone.” - Pa!ent 3

“The pa!ent is not able to see 
the phone - mostly pa!ents 
are cogni!vely impaired” - 
Healthcare Professional

Par!cipants highly appreciated 
the way of designed 
communica!on. Former pa!ents 
men!oned here that it was 
hard for them to use their 
mobile phones, and at the 
beginning of hospitaliza!on, 
they avoided it, focusing mainly 
on recovery. The only excep!on 
was to maintain the crucial text 
communica!on with the closest 
family member. Furthermore, 
former pa!ents were astonished 
by the way how the applica!on 
can unobtrusively evoke the 
feeling of closeness. 

None of the par!cipants 
indicated that the applica!on 
consists of unnecessary 
components. 

Moments vs 
Memories
“Moments can keep me updated 
about my family life, and it 
makes me feel more secure.” - 
Pa!ent 2

“My husband sent me a picture 
from our summer holiday. It 
was a strong posi!ve feeling 
that mo!vated me to plan the 
following holidays with my family 
a,er the hospitaliza!on.” - 
Pa!ent 3

Par!cipants asked about 
the e"ect of two main 
func!onali!es expressed the 
di"erent opinions associated 
with age and experience. Older 
par!cipants (45+) pointed out 
that the memories could have 
a more substan!al impact on 
posi!ve feelings, and therefore 
memories could bring them 
closer to their families. 

Pa!ent 3, during her 
hospitaliza!on, received the 
pictures from holidays sent by 
her family that evoked posi!ve 
memories and triggered thinking 
about the planning following 
summer holidays together. This 
event certainly evoked posi!ve 
emo!ons that served as a short 
distrac!on.  

“Moments would have more 
value for me. They would help 
me to stay in the loop.”  - 
Pa!ent 1

Former pa!ents also indicated 
the importance of the moments 
to “stay in the loop” with their 
families. Only Pa!ent 1 indicated 
that the Moments could evoke 
more posi!ve emo!ons than 
memories. 

Par!cipants indicated that the 
memories could evoke sadness 
which is not a nega!ve emo!on 
looking at the context. Pa!ent 
3 jus!*es it that someone 
from loved ones put e"ort to 
compose this mindful memory 
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and sent it to her, which shows 
the support. 

“This app trigger thinking about 
me by my loved ones, it shows 
their support.” -
Pa!ent 3

“Memories and moments are 
signi*cant, Memories would 
give hope and strength, and 
later moments could help 
update the pa!ent about his 
family, but maybe when a 
pa!ent feels a bit be#er.” - 
Family

Furthermore, family members 
point out that both modali!es 
could posi!vely a"ect the 
pa!ent’s well-being. However, 
Memories could work be#er at 
the beginning of hospitaliza!on 
to give more hope and strength, 
while the updates could be 
sent later while the pa!ent is 
recovering. 

Distrac!on
“This app evokes the posi!ve 
feelings triggered by the 
memories that could also 
distract me slightly from the 
hospital.” - Pa!ent 3

“I can also imagine the scenario 
when I sleep during the day 
and when I cannot fall asleep. I 
could reveal the content made 
by them, which would make me 
calmer and help to fall asleep 
with ease.” - Pa!ent 3

One of the par!cipants marked 
that the content could distract 
her from the hospitaliza!on 
as men!oned above, and 
addi!onally, it could be used as 
an aid while falling asleep.

Securi$
“You know what is happening 
with your loved ones. You stay in 
the loop.” - Pa!ent 1

“In my case, my son and 
husband also got sick at 
the same !me. Only I was 
hospitalized. I wanted to know 
how they are doing and what 
they are doing. This app would 
be very useful to just know how 
they are.” - Pa!ent 3

Moments besides the 
informa!ve func!on, in 
consequence, create the feeling 
of securi'. The example of 
Pa!ent 3 shows that most of 
the !me, the illness a"ects the 
whole household.

Purpose
“The app shows me how can 
I help, it gives the purpose” - 
Family

Family member point out that 
the use of the applica!on shows 
how she can help the pa!ent. 
She also indicated that the 
mul!ple modali!es and di"erent 
op!ons to express the memory 
or moment also helps to look 
back at the past and see it from 
a di"erent perspec!ve.

Reac!ons/
Informa!on
Former Pa!ents agreed that the 
reac!ons to the content sent by 
their loved ones could also calm 
the family at home and show 
apprecia!on.

“Reac!ons would make me and 
the rest of our family calmer—
also the possibili' to see if the 
pa!ent is ac!ve or not.” - Family 

“For family, when my dad was 
almost dying, knowledge and 
ease, - it is hard to get any 
informa!on.” - Family

“Pa!ents are being 
overs!mulated by their family - 
lack of informa!on.” - Pa!ent 1

Furthermore, the family member 
indicated that she su"ered from 
a lack of informa!on about her 
father. At the begging of the 
hospitaliza!on, the pa!ent was 
extremely weak and started to 
use his mobile phone on the 3rd 
day of hospitaliza!on. The only 
communica!on channel with 
him was available through the 
medical sta" that not always 
had !me to update the family 
about the current pa!ent’s 
status. 

The par!cipant was 
pleased that the applica!on 
o"ers di"erent ways of 
communica!on: reac!ons are 
the main feature, but besides, 
the family could see when 
the pa!ent is ac!ve, and 
addi!onally family also will see 
if the pa!ent reveals the sent 
content.

“I would feel worried if I would 
not get the reac!ons a,er 
sending the content to my 
father. It would mean only 
nega!ve things for me.” - Family

The family member also 
men!oned the scenario of not 
receiving instant reac!ons or 
the scenario where the pa!ent 
won’t reveal the content for 
a prolonged !me. This ac!on 
could possibly e"ect in nega!ve 
emo!ons such as worry and 
insecuri'. 

S!mula!on
One of the concerns was 
that the applica!on might be 
overs!mula!ng for the pa!ent 
or consis!ng out of too many 
elements. Pa!ents and families 
indicated that the Close app 
doesn’t have unnecessary 
or overs!mula!ng features. 
Par!cipants pointed out that 
the applica!on is well balanced. 

“With this unobtrusive 
applica!on, you do not need to 
look at the phone.
My mother woke me up all the 
!me. She wanted to ask if 
everything was ok.” 
- Pa!ent 3

Pa!ent 3 indicated that thanks 
to the applica!on frequency of 
calls could also be decreased, 
which will ul!mately help in 
causing fewer frustra!ons and 
could result in faster recovery. 

Ambience
“I could see the current 
informa!on what she is doing 
to keep me informed. Now we 
are used to following our loved 
ones.” - Pa!ent 2

“Usually, during the hospital 

stay, people watch TV, now by 
watching a TV, they could be 
distracted and informed about 
their families.” - Pa!ent 2

“Seeing familiar places could 
also make me calmer” - Pa!ent 
3

“Ambiance - It is nice to see 
the familiar picture - something 
nice to look at.” - Healthcare 
Professional

For the ambiance mode, the 
biggest concern was privacy. 
However, every par!cipant 
pointed out that they are using 
the loca!on services within 
the family and the closest 
friends. Pa!ents admi#ed that 
the ambient mode could bring 
them closer to their families. 
Furthermore, the familiar 
pictures could also evoke 
posi!ve emo!ons.

Concerns

Privacy
Healthcare professional 
exposed privacy concerns 
to the app. However, the 
applica!on will be installed on 
the personal devices owned 
by the pa!ents, which will not 
make the hospital responsible 
for the data management. 
The content streamed to the 
TV will be securely cast by 
using the exis!ng technology 
Chromecast, which has its 
privacy protocols. 

Another technical issue was 
brought, including the data 
storage(servers), ownership, 

and *nancing. 

Par!cipant also pointed out that 
pa!ents have a possibili' to 
join the WiFi network provided 
by the hospital. This also shows 
that the solu!on doesn’t require 
any further investments or 
changes from the hospital

Addi!onal 
workload
“It is very important during the 
development of such a solu!on 
to remember that it should not 
involve any workload from the 
healthcare professionals.” - 
Healthcare Professional 

Healthcare professional 
indicated that the app should 
be fully manageable by its user 
so that it won’t require any help 
or addi!onal work from the 
medical sta". 

Improvements
At the end of the discussion, 
pa!ents were asked about the 
poten!al improvements. 

One of the par!cipants 
indicated that besides seeing 
the loca!on of our close ones, 
it would be a more immersive 
experience to be able also to 
listen to the ambient sound. 

Another improvement could 
rely on crea!ng the group 
Memories/Moments. 

“Maybe instead of having every 
user send you a single memory, 
you could also create groups to 
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send more content at once.” - 
Pa!ent 3 

“The calendar would be nice 
to see the schedule of visits.” - 
Healthcare Provider. COVID-19 
pa!ents in the Netherlands can 
have up to 2 visitors for one 
hour. Visits can be scheduled 
almost every day.

“Memories could be made in the 
way that you can simultaneously 
prepare two or more. You could 
make dra,s, and then later, you 
could send a bunch of them.“ - 
Family

Limita!ons
In an ideal scenario, the Adobe 
Xd proto'pe could give the user 
more freedom than the guided 
workflow. Par!cipants were 
some!mes trying to click on the 
dummy bu#ons (not proto'ped 
bu#ons), which was leading to 
confusion.

Due to the !me restric!on, the 
total number of par!cipants was 
reduced to 5. The study was 
focused mainly on the pa!ent’s 
side. Future research should 
also convey the family side 
par!cipants. The ideal would 
be to conduct the study within 
one family to see the natural 
reac!ons. 

One of the main limita!ons 
could be the lack of familiari'. 
The pictures shown in the 
proto'pe are not related to 
the pa!ent nor the family. 
Par!cipants could have been 
asked beforehand to share 
some related images, videos, 
links or stories, to create a more 
immersive study. Due to the 

high privacy concerns, this idea 
was omi#ed. 

Having a whole experience 
of the app could also be 
necessary. Here the applica!on 
had already prede*ned content. 
The mockup presented to the 
par!cipants suggested that 
the app was already in use for a 
couple of days. This could lead 
to another confusion. For the 
perfect test, the scenario user 
should be able to start from 
crea!ng the account, going 
through the en!re process 
of onboarding where every 
func!onali' was explained, and 
addi!onally to have a guided 
*rst !me revealing or sending 
instruc!ons. 

Another limita!on could be the 
length of the study. Perfect 
scenario Applica!on should 
be established as a long-term 
study where the user could get 
to know the app be#er and have 
more !me to reflect upon its 
value. 

Constantly changing regula!ons 
and measurements regarding 
the COVID-19 also created a 
knowledge gap. 

Another limita!on leading to 
possible confusion could be 
the way of experiencing the 
app. Proto'pe was made to *t 
the screen of iPhoneX and due 
to the limita!ons of Adobe Xd 
so,ware the artboard could not 
be responsive (it could not *t 
every mobile phone). Therefore 
the par!cipants were asked 
to open the proto'pe on their 
desktop computers.
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Onboarding/Help

The onboarding sec!on 
should be added to guide 
the user through the *rst 
use of the applica!on - to 
minimize possible confusion 
during its use. Addi!onally, it 
is recommended to place the 
info bu#ons or the detailed 
descrip!on inside each main 
sec!on.

Bo&om naviga!on 
bar

During some interviews, it 
has been observed that the 
bo#om naviga!on bar for 
some users was unno!ceable. 
It is suggested as a further 
recommenda!on to inves!gate 
the shape of the bar or the icon 
that symbolizes the main menu. 

Sound
Memories always have mul!ple 
modali!es. One of the strongest 
ones is sound, which can be 
an ambient sound, melody, or 
music. Music previously had 

Recommenda!ons
been suggested to work together 
with the Ambience mode. As 
a result, pa!ents, besides the 
visual modali!es, could also 
receive the auditory. Since the 
crea!on of the content consists 
of recording the ambient 
sound, it could be automa!cally 
assigned to the ambiance’s mode 
scene.

AR
In the early stage, augmented 
reali' had been envisioned, 
and it can be recommended to 
inves!gate it further. However, 
due to the di"eren!ated 
COVID-19 cases, where some of 
the pa!ents being admi#ed to 
the ICU or with severe symptoms, 
the use of the phone is limited 
or excluded. The close app 
was intended to have a broad 
applica!on without excluding 
any pa!ent. Therefore the main 
requirement was made to be 
unobtrusive, and this solu!on 
had been discarded. However, 
AR could have the possibili' to 
serve as a more immersive way 
of communica!on during the late 
recovery stage of hospitaliza!on, 
where pa!ents are ge#ing bored 

and need more s!muli. AR is 
one of the emerging technology 
nowadays, and it will develop 
further in the near future. The 
newest genera!on smartphones 
are being equipped with 
the LiDAR scanner, and the 
development of 5G could bring 
the pa!ent’s environment closer 
to the power of immersive 
augmented reali'.

Physical object

The physical object had 
also been developed, on 
the conceptual level, in the 
third cycle together with the 
applica!on. The main reason 
to discard this idea came with 
the ownership, cleanabili', 
development of the device, and 
the system that would maintain 
the user’s data. Besides having 
unobtrusive communica!on, 
like warmth or breath, the 
envisioned physical object also 
had the possibili' of verbal 
and visual communica!on. 
Therefore was a well-rounded 
solu!on consis!ng of both 
'pes of communica!on. 
Here the solu!on could also 

be di"erent. The envisioned 
physical pieces could serve 
as an extension of the phone 
and already exis!ng services 
that could be connected via 
Bluetooth. This solu!on could 
be easier to implement from 
the privacy, users’ data point of 
view. 

Besides the men!on solu!on, 
the physical object could also 
serve a di"erent func!on 
and be designed di"erently. 
Considered an early idea, 
created at the beginning of the 
*rst cycle, the smart pillow that 
could be connected between 
the pa!ent’s close one or any 
other physical object could also 
create a similar or maybe higher 
perceived level of closeness 
than the Close App.

Gestures
Gestures could be another 
addi!on to the new way of 
communica!on. The pa!ent 
could use di"erent gestures 
to reveal the sent content or 
to react to it. The gestures 
could be controlled by using 
a phone camera which could 
be supported by using the 
depth camera used in some 

smartphones. However, for more 
accurate gesture recogni!on, 
the special so,ware and camera 
needed to be developed or 
embed the exis!ng solu!ons 
such as the Leap mo!on sensor. 

The pa!ent could have mul!ple 
and di"eren!ated input 
sources. For example, if the 
pa!ent would swipe le,, he 
would reveal only memories or 
swipe right, then the updates 
would be revealed, saving 
the reviling of the memories 
for later. Gestures would be 
de*ni!vely the next thing to 
look at developing the Close 
app further.
 
Further Research

Further research should be 
conducted, especially in 
the *eld of usabili' and the 
percep!on of the app. The 
A#rakDi" had been adequate 
to get to know the general 
a#rac!veness, hedonic and 
pragma!c quali!es. However, 
there is li#le known about 
what influenced subjects’ 
decisions. The research itself 
should also engage the whole 
family and possibly friends of 

the ex-pa!ent to recreate the 
whole scenario and test it with 
accurate content.

Sensors
Nowadays, phones had been 
equipped with mul!ple sensors. 
There is a strong poten!al that 
further inves!ga!on could 
poten!ally lead to innova!ve 
solu!ons within the crea!on 
of an unobtrusive connec!on, 
similar to what the Close app 
does with the GPS sensor of 
the loved ones - capturing data 
and presen!ng it in the form 
of visual representa!on of the 
place on the pa!ent’s TV.

Circle is bigger 

The use of the Close app can 
be broader than the COVID-19 
pa!ents. There are many other 
moments where people feel 
lonely, and the unobtrusive way 
of communica!on would help 
strengthen or even recreate a 
bond with their loved ones. The 
poten!al areas of development 
would be nursing homes and 
hospitals, especially during 
prolonged pa!ent stays. 
Addi!onally, the Close app 
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could be used in any other 
situa!on where people are 
feeling lonely.

User flow - 
Crea!ng content.
A similar recommenda!on was 
already men!oned a,er the *nal 
evalua!on sec!on concerning 
the possibili' of edi!ng/
sending mul!ple memories or 
moments at once. This could 
lead to crea!ng the dra,s, 
where users could start crea!ng 
the content, veri- it, edit it and 
send it.

Guided content 
crea!on

Furthermore, the way of 
crea!ng the content could 
be less guided. On the other 
hand, shown mul!ple modali!es 
give the sense of crea!ng the 
memory and what modali!es are 
essen!al. The created solu!on 
can be overcomplicated, 
especially for crea!ng a 
“moment.” Addi!onally, there 
can be slight confusion between 
the memory and the moment. It 
is suggested to provide the user 
with stories instead of moments 
that are already broadly used by 
other social media services. 

Group Edi!ng
Group edi!ng could be an 
exci!ng feature recommended 
by one of the ex-pa!ent during 
the last evalua!on. The group 
could create the content 
similarly to how we can share 
and edit the google documents. 
Collabora!ve crea!on of the 
memory or moment could be 
even more mindful and could 
result in a be#er percep!on 
of the memory. Furthermore, it 
could also solve the problem of 
sending duplicated memories.

Voice over 
The wri#en stories by the 
family are now being sent and 
displayed on the screen. It has 
been observed that the TV 
size and distance vary from the 
loca!on. In addi!on, some of 
the pa!ents - especially the 
elderly pa!ents might have 
di"icul' seeing the text. The 
use of voiceover here is well 
jus!*ed. Therefore voiceover 
is recommended to be a part of 
guidance through the revealing 
process.

Furthermore, the guided 
voiceover could be connected 
with a virtual assistant such as 
Siri or Google Assistant. Here 

besides the guided revealing 
process pa!ent would also 
have control over the system. 
However, such an op!on would 
not work for the COVID-19 
pa!ents. 

Timing of the played memory
The triggered once revealing 
will not stop !ll the pa!ent does 
not shake the phone again to 
pause it. The future solu!on 
should use di"erent modali!es 
or, like in the case of gestures, 
the revealing of the content 
should be divided here. For 
example, shake to reveal - 
should reveal only one memory/
moment at the !me.

No!"ca!ons

Another feature worth 
inves!ga!ng is no!*ca!ons. 
Currently, they will show up 
when the pa!ent will unravel the 
content or whom the pa!ent will 
send the reac!on back to the 
family member.

No!*ca!on can also work 
as s!muli for the family. 
No!*ca!on that can be 
sent when the change in the 
pa!ent’s status is detected 
could, for example, s!mulate 
the family to share a moment 
with the pa!ent. - Pa!ent 

decides to use the Close app, 
and his loved ones will be 
no!*ed about it. This would 
trigger the pa!ent’s love ones 
to send him a moment. 

No!*ca!ons could also help 
remind others about sharing the 
content regularly, at least once 
per day, which would provide 
the pa!ent with consistency.  

Unobtrusive/
Obtrusive

Another recommenda!on can 
be the future explora!on of 
the two stages of the pa!ent’s 
hospitaliza!on, unobtrusive 
and ac!ve, that were a part 
of the concept during the 
second cycle. The iden!*ed 
principles showed that the 
pa!ent is mainly exhausted 
and cogni!vely impaired at the 
beginning of the hospitaliza!on. 
A,er the recovery in the late 
stages, when the pa!ent 
already recovered, he starts 
to feel bored. The main 
recommenda!on could be to 
o"er the pa!ent immersive 
s!muli based on the memories 
or moments.

Strategy
One of the most important 
recommenda!ons is to create 
a strategy to develop and 
implement the applica!on 
quickly. The business model 
should be created with a 
detailed list of requirements and 
possible stakeholders involved 
in the development. 

Possible nega!ve feelings
The research conducted by 
Chen et al. 2015, describes the 
value of the posi!ve memories 
and evoked by it posi!ve 
emo!ons as “Posi!ve memories 
evoke brain reward reac!ons 
similar to those by tangible and 
extrinsic monetary rewards.” 
However, this mechanism 
works only with healthy people. 
Depressed subjects mostly 
tend to have problems with 
evoking posi!ve memories, 
or due to the dysfunc!onal 
reward circuitry, they cannot 
think of up-regula!ng posi!ve 
moods. However, the research 
conducted during the evalua!on 
shows that the ex COVID - 
19 pa!ents would not evoke 
nega!ve emo!ons. One of the 
par!cipants men!oned that 
those memories.
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The result of this project was 
an applica!on that is intended 
to help COVID-19 pa!ents to 
feel less isolated and lonely 
therefore closer to their 
loved ones with whom they 
cannot meet at the moment. 
At the early phase of the 
project, the main principle 
was iden!*ed - memories. 
In order to inves!gate what 
closeness means, interviews 
were conducted, which lead 
to another important *nding - 
moments. 

Memories and moments 
became the core of the project. 
Memories help us remember 
who we are and what we mean 
to others, but foremost, it shows 
that we have others who care 
about us. A similar principle 
works for moments; however, 
here, we share a moment with 
someone - by showing the 
nearest surrounding or sharing 
our current view, by sending 
pictures, videos, or video 
calling. 

The project had many 
explora!ve phases and 
consisted out of three primary 

Conclusions
design cycles. Each cycle 
consisted out of research, 
explora!on, idea!on, and 
valida!on. The *rst design 
cycle was focused on the 
valida!on of principles found 
during the user and market 
research and the valida!on of 
the three concepts. A,erward, 
the two concepts were created 
basing on the outcome from 
interviews. Within the second 
cycle, the two concepts were 
developed further. The family 
and pa!ent’s needs had been 
assessed in order to understand 
their needs be#er. The outcome 
concepts evolved into the 
Digital Closeness - a mobile app 
and, Modular Closeness - series 
of modules. A comprehensive 
benchmark had been created 
to assess and validate the 
poten!al improvements and 
bene*ts of the men!oned 
concepts. The valida!on 
pointed out the bene*ts of the 
concept “Digital Closeness.” 
The third cycle was the least 
explora!ve and was primarily 
focused on de*ning and 
evalua!ng the chosen concept. 

Valida!on was conducted with 
ex-COVIS-19 pa!ents, family 
members, and healthcare 
professionals. The outcome 
shows that the concept could 
evoke a moment of closeness 
between the family and the 
pa!ent. The target group 
posi!vely received the project.

The use of the applica!on 
was also validated from the 
healthcare professional’s 
perspec!ve to be ensured if the 
Close app will not increase their 
workload.  

Final design
The *nal design resulted in 
crea!ng the mobile applica!on 
to support the isolated 
pa!ents and their families. 
Many itera!ons and objects 
were considered a solu!on 
throughout the process that 
could bring closer the two 
sides. The explora!ve approach 
resulted in mul!ple itera!ons 
and concepts were the most 
promising category was mobile 
applica!on and object. During 
the second design cycle, 
the decision had been made, 

resul!ng in choosing the mobile 
applica!on. The decision 
was made based on thorough 
research and showed the 
bene*ts and importance of the 
mobile app over the envisioned 
physical design. 

Reflec!ng on 
research ques!on
What interac!on can evoke 
closeness between the isolated 
pa!ent and their loved ones at a 
distance?

Mul!ple methods had been 
used to answer this ques!on. 
It has been found that many 
di"erent approaches are 
trying to solve the lack of 
closeness between people. 
The market research was 
conducted to evaluate current 
solu!ons, which resulted in 
the crea!on of three main 
categories: mobile applica!ons, 
robots, and objects. Mobile 
applica!ons had been divided 
into the subcategories: sharing 
experience, communicators, 
social media, communi', 
suppor!ve. The main categories 
for robots are communicator, 
companion, and therapeu!c. 

Finally, objects had been 
categorized as communicators, 
socializing, and evoking. The 
core interac!ons from founded 
solu!ons had been extracted: 
Video Call, Voice Call, Sharing 
same ac!vi', Spontaneous 
interac!on, Evoke memories, 
Share memories, Develop a 
rela!onship. Secondly, based 
on the found principles, 
brainstorming and idea!on 
were done, resul!ng in three 
concepts: Evoke memories, 
Ambient par!cipa!on, Rituals/
Ac!ve par!cipa!on. Concepts 
were evaluated during the 
interview together with the 
ques!onnaire about the 
meaning of closeness. Results 
of the interview pointed out that 
sharing memories and sharing a 
moment and ac!vi' with loved 
ones are the main principles 
of closeness. The interview 
was done with two di"erent 
age groups, Genera!on Y and 
Baby Boomers. The meaning 
of closeness was perceived 
di"erently. For par!cipants from 
genera!on X, closeness means 
the easiness of connec!on, and 
for the baby boomers, closeness 
implies support. 

To be#er understand the 
meaning of closeness based 
on the previous interviews with 
the ex-pa!ent and healthcare 
professional, the assessment 
and comparison of Thirteen 
Fundamental Needs was 
created together with di"erent 
scenarios picturing a day of 
pa!ent’s and closest family. The 
most deprived pa!ent’s needs 
turned out to be relatedness 
- to feel close and familiar, 
s!mula!on - to be distracted, 
securi' - to be informed. 
However, for the family, the 
essen!al needs are relatedness 
- to feel close, competence - to 
know the pa!ent’s feelings and 
state of health and purpose - to 
heave a meaningful connec!on, 
and foremost to know how to 
help.
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