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With the modernization of the world, people have led into more stressful lifestyles. Due to long 
lasting stress, many individuals experience anxiety conditions and this problem has become a 
common problem in every society of the world. To solve this issue, technology has come into play 
with suggestions of different types of solutions. In this paper we have come up with a proposal that 
can become a future work in the human computer interaction field, which suggests an intelligent and 
interactive companion supported with wearable technology to monitor the stress level of the user 
and a controllable environment with the potential of recreating moments, in order to avoid anxiety. 
Although there are existing wearable devices that help to monitor stress levels and some initial level 
research has been done to come up with companions to reduce stress, integration of a wearable 
device along with an interactive companion will be a newer level of research. Also identifying and 
capturing environmental factors which affects one’s stress level and changing environmental 
factors to reduce the stress level, is a less studied area. Therefore the suggested future work 
exposes a research area which has the capability of expanding a lot in the future.  
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1. A PROBLEM THAT RUNS ACROSS EVERY 
NATION 

Anxiety has become one of the most common 
mental problems in the modern world, which also 
causes other types of mental disorders such as 
depression. In 2014, 19.7% of the people in United 
Kingdom aged 16 and older have showed symptoms 
of anxiety or depression, which is a 1.5% increase 
from 2013 [1]. It has been found that in Australia 
from 2014 to 2015, one in eight females (13.0%) and 
one in ten males (9.4%) reported having an anxiety-
related condition [2].  Anxiety is one of the negative 
effect of stress, which makes a person feel fear and 
uneasiness along with side effects such as chest 
pains, shortness of breath, stomachaches and 
dizziness. Long term stress and anxiety directly 
affect a person’s physical and mental health 
negatively and can lead to diseases like heart 
diseases, high blood pressure, migraine and 
sleeping disorders. 

Ultimately, anxiety reduces the life expectancy of an 
individual and can be life threatening as it can cause 
suicides. According to the World Health 
Organization’s first global report on suicide 
prevention which was released in 2014, the 

countries Guyana, Democratic People's Republic of 
Korea and Republic of Korea ranked at the top with 
respective suicide rates of 44.2, 38.5 and 28.9 
where the measure is given per 100,000 [3]. It has 
been discovered that among individuals reporting a 
lifetime history of suicide attempt, over 70% had an 
anxiety disorder [4]. Hence it can be concluded that 
anxiety is one of the major causes behind the 
increased number of suicides. Also a study in 2012 
has found that globally 1 in 13 suffers from anxiety 
[5]. Therefore anxiety has become a problem that 
grows across almost every nation.  

2. RELATED WORK  

The longer the stress lasts, more difficult it is to 
overcome the problems ahead. Since this has 
become a crucial issue nowadays, there are many 
mobile apps released to the market in order to 
promote mindfulness and meditation. Apart from the 
plenty of applications available in mobile market 
which attempt to make people’s lives healthier by 
making them follow guided plans and exercises, 
some researchers explore the use of an interactively 
guided loving-kindness meditation focused on 
providing external visualizations [6]. Taking another 
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step ahead, wearable technology has come into the 
play in order to monitor the stress level of a person. 
Projects like Spire [7] and Embrace [8] monitor the 
stress level of an individual by measuring different 
attributes such as respiration patterns, heart rate 
and skin conductance and also suggest the activities 
they can perform when stressed moments are 
monitored. WeaRelaxAble is a design proposed to 
provide various feedback modalities, such as 
vibration, ambient light, acoustic stimuli and heat in 
order to reduce the user’s stress level, which 
includes with a shirt to wear by the user and a wrist 
worn device to trigger the stimuli [9]. 

Some initial research has been carried out to reduce 
the stress level using robotic companions. Emobie 
is an ongoing project with the intention of producing 
a social robot that provides companionship and 
comfort to children with anxiety [10]. Paro is a seal 
robot which is produced to reduce the stress level 
and improve psychological outcomes for elderly 
residents in a care-house [11]. Huggable is a social 
robot designed to mitigate stress, anxiety and pain 
in children and parents at pediatric hospitals [12]. 
These studies show that a pet like companion can 
become a stress and anxiety reducer for the user. 

Although various kinds of work are being carried out 
in this area, still there are many ways to extend 
helpful hands to the society with the use of 
technology to reduce growing stress levels. The 
existing solutions address only few concerns, as 
well as the audience considered is narrow. Most of 
the solutions are aiming literate audiences and not 
interactive enough. Still there are open opportunities 
to improve the accuracy in detecting the stress level 
variations, through studies. Therefore it is clear that 
there is a high demand for interactive, user friendly, 
easily accessible and accurate solutions which 
helps to maintain good health with a reduced stress 
level. Proposed idea is to come up with a solution 
which extends further opportunities to deal with 
stress in a more practical way. 

3. THE ENVISIONED SYSTEM  

The proposed project mainly aims a usual audience 
varies from teenagers to adults. It also aim to 
customize the system especially for children. The 
suggested framework consists of three main 
components as follows. 

(i) Wearable device which collects body data  
(ii) Companion which interacts with the user 

and captures moments 
(iii) Built environment which simulates the 

captured moments 
Since companions such as Emobie [10] and 
Huggable [12] are studied with child users, Paro [11] 
is studied with adult users and wearable 
technologies are not limited to a specific user group, 

the proposed technology will be appropriate for a 
wide range of users. Also within the study it would 
be possible to identify the factors that need to be 
calibrated or customized for different types of user 
groups. 

3.1 Wearable device which collects body data 

The proposed wearable device is responsible for 
collecting data from the user's body and share those 
data with the companion. Data sharing can happen 
in real time if the companion is available with user, 
otherwise the wearable device should be capable of 
storing certain amount of collected data and sharing 
with the companion whenever it is available. More 
research can be done at this level in collecting body 
data (respiratory pattern, heart beat and more 
factors that reflect the stress level of a person) so 
that the accuracy of  stress level calculations can be 
improved compared to existing solutions. Also it is 
needed to ensure that the negative health impacts 
due to wearing this device is at a minimum, while 
considering other ergonomics factors. 

3.2 Companion which interacts with the user 
and captures moments 

The companion which is proposed can be 
considered as an alternative to a pet for the user, 
which reacts by analyzing and understanding the 
stress level in real time or stress level during the time 
that the user was away from the companion. 
Machine learning algorithms are needed to develop 
in order to predict the accurate stress level of the 
user, with the use of collected body data and 
feedback received from user regarding calculated 
stress level in past. Therefore the companion will 
have its own intelligence to adapt to different types 
of users from different backgrounds. Some users 
may prefer to have a standalone companion, while 
some users may see it as a great idea if the 
companion can be integrated to commonly used 
devices like phones. So it is suggested to support 
both versions, where the companion can be a case 
to a phone (one possible suggestion - a pet looking 
phone case looking at the user with blinking eyes, 
where the phone lies in its stomach) or comes with 
its own mini screen. Apart from the expressions and 
reactions done with its eyes and mouth, it will be 
capable of suggesting different things to user 
visually with the use of its screen, in order to support 
to reduce stress level. Also it is suggested to have a 
sensor kit at the back of its head, so that it will 
suggest the user to capture the moments when user 
experiencing calm moments due to environmental 
factors. Initial idea is to capture inputs like 
temperature, front view, brightness and audio. Later 
on with technological advancements it will be 
possible to improve the capturing by recording wind 
patterns, which will open up new research areas.  
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3.2 Built environment which simulates the 
captured moments 

It is suggested to create a built environment inside a 
small room, which is capable of recreating the 
captured moments by the companion and also 
allows the user to control the conditions. So that the 
user can get relaxed at home by regenerating the 
environmental conditions that can make him calm. 
Therefore it is not needed to worry anymore 
because of not having enough free time to visit the 
places that user always wants to be. Research 
needs to be carry out with the use of electronic and 
electrical instruments to make the conditions appear 
more natural to the user by applying slight variations 
to the conditions. 

4. THE WAY AHEAD 

In order to evaluate the usability and functionality of 
this envisioned research study, it is suggested to use 
a mixed method approach of empirical evaluation 
where there are components of both quantitative 
and qualitative evaluations. 

In designing an effective anxiety measuring model, 
laboratory studies can be conducted with the 
participation who have been carefully selected. As 
the participants, it would be suitable to select 
participants representing different age groups and 
different anxiety levels like no anxiety, mild anxiety, 
moderate anxiety, sever anxiety and very sever 
anxiety. In order to define the anxiety level of a 
subject, test questionnaires can be used. By setting 
up a series of activities to perform which may 
change the stress and anxiety levels while using the 
prototypes which measures different body 
measures, it would be able to come up with a 
practical model to calculate stress and anxiety level 
of a subject with the use of participants’ inputs about 
how they felt during those activities. Analysis of data 
gathered from such a laboratory evaluation can be 
useful in combining the body measures according to 
observations in order to increase the accuracy. 

In designing the companion with its own display or a 
mobile phone’s display, it would be possible to use 
participatory design techniques asking the users to 
illustrate the nature of a pet like companion that they 
like to share their emotions with. 

After carefully implementing the initial versions of 
the companion, wearable device and the 
controllable environment by studying use cases and 
by using the experiences and opinions of the 
psychological specialists, the initial prototypes can 
be tested against the users with the aim of verifying 
the positive or negative effects of the system and 
identifying the improvable areas. Two groups of 
users can be asked to use the system where one set 
is provided with the wearable device and the 
interactive companion whereas the other set is 

provided only with the wearable device with data 
storing capabilities, to be used during a certain 
period. At the end of usage, post-task walkthroughs 
can be carried out to gather data to perform a 
qualitative analysis. Since the system is capable of 
storing data on stress level of the user, that data can 
be used to perform a quantitative analysis. With the 
use of both the analysis, pre-defined hypotheses 
(such as H0 – there is no impact on the stress level 
of the user by the companion, H1- there is an impact 
on the stress level of the user by the companion) can 
be proven or disproven and come to conclusions. 
While it is possible to evaluate the system 
qualitatively by using query techniques such as 
interviews, the system itself becomes an evaluator 
as it has the capability of analyzing quantitatively 
whether the stress level of the user has reduced 
after using the system. 

The effectiveness of the controlled environment 
which recreates captured moments through the 
companion can be measured by comparing the 
stress levels measured by the system when 
capturing the moments and when recreating the 
moments. If it is possible to show that there is a 
close relationship between above two scenarios, the 
controlled environment can be recognized as a 
successful creation.  

If prototypes can be exposed to the users and 
evaluated at early stages of the implementation as 
proposed, the analyzed outcome of these formative 
assessments can be used to improve the quality of 
the work in progress by enhancing the accuracy of 
stress measuring techniques, interactivity of the 
companion, quality of the recreated environment, 
etc. 
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