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Abstract. In the context of the study of emotions, the limits that de-
fine it can be so confusing that everything can be easily characterized as
an emotion. Experts are not unanimous about what is an emotion and
what is not, and if this is a challenge for experts, for other professionals
it is an even bigger barrier. For example, analyzing users’ emotional as-
pects when interacting with interactive computational solutions is very
difficult for Computer professionals, in several situations, this evaluation
is the responsibility of the specialist professionals in the studied domain.
In an attempt to alleviate this problem, this systematic mapping study
seeks to identify different instruments for evaluating emotional responses
from different contexts to help professionals of many domains choose suit-
able artifacts for their evaluations. We identified 32 studies that describe
18 different instruments, these instruments are mainly from the field of
Psychology and aimed at adults.

Keywords: Computational Systems Evaluation - Emotional Aspects -
Emotional Response - Systematic Mapping.

1 Introduction

There are different ways to evaluate a product, whether it is a physical good,
a service provided, or a computational solution. In order to conduct a practical
assessment, it is crucial to know how and when to use the different types of
assessment available in the literature. Human-Computer Interaction (HCI) is
a research area of Computer Science in which evaluation has high relevance.
During the evaluation stage, problems in the interface and user interaction, not
noticed in the design and development stages, are identified and corrected. Thus,
after a systematic and careful evaluation, the user has the chance to receive a
safer, more effective product that, above all, does not harm their experience
while using the product.

In the context of evaluation and HCI, another concept intrinsically associated
with usability is the concept of User eXperience (UX). According to Nilsen [35],
the user experience encompasses all aspects of the end user’s interaction with its
services and products. More specifically, UX is related to how people feel about
a product and their pleasure and satisfaction when using it.
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User emotion, in turn, is no longer just related to unexpected system response
or frustration with an incomprehensible error message. It is now understood
that a wide range of emotions plays an essential role in all tasks performed on
the computer. When interacting with computer systems, users’ emotions are a
fundamental aspect to help understand the user experience [4, 46].

This recent change in user emotion concerning interactive systems has raised
the need to understand better what emotion is and how it influences the user
during interaction. However, even though the term emotion is used very often,
and several studies in the literature address this issue, there is no consensus on
the concept, which is controversial even for specialists in the field [45].

Given that HCI is the intersection between Psychology and Social Sciences
on the one hand and the combination of Computer Science and technology on
the other, it is crucial to understand how different areas of knowledge understand
and assess individuals’ emotional responses. Hence, we conducted a Systematic
Mapping (SM) study whose objective is to identify instruments for evaluating
emotional responses and find instruments from other fields that can be system-
atized and incorporated into the area of Computing or other areas.

This paper is divided as follows: Section 2 describes the theoretical founda-
tion, Section 3 describes the protocol for planning, conducting and reporting
the systematic mapping. Section 4 contains the synthesis of the results obtained
through the mapping. In section 5 we make the final considerations and our
conclusions on the subject.

2 Theoretical Foundation

In this section, we present a summary of the study of emotions. In the literature,
there are several definitions of emotion. According to Young [59], emotion is
an acute disorder of the individual, of psychological origin, involving behavior,
conscious experience, and visceral functioning. For Ekman [12], emotion refers to
the process by which an elicitor is assessed automatically or in an extended way.
An affect program may or may not be triggered, organized responses may occur,
although more or less managed by attempts to control emotional behavior.

According to Izard [21], emotion is a complex concept with neurophysiolog-
ical, neuromuscular, and phenomenological aspects. At the neurophysiological
level, emotion is defined primarily in terms of patterns of electrochemical ac-
tivity in the nervous system. At the neuromuscular level, emotion is primarily
a facial activity, and facial patterns and secondary is a bodily response. At the
phenomenological level, emotion is essentially a motivating experience or experi-
ence that has immediate meaning and importance. These definitions were found
in the work proposed by Kleinginna and Kleinginna [25], in which the authors
compiled a compilation of 92 definitions and nine skeptical statements from a
variety of sources in the emotion literature.

For Coan and Allen [9], emotion is too broad a class of events to be a single
scientific category. As psychologists use the term, it includes the euphoria of
winning an Olympic gold medal, a brief startle with an unexpected noise, a
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deep, unrelenting pain, the fleeting pleasant sensations of a warm breeze. While
it can also mean cardiovascular changes in response to the display of a movie,
stalking and murder of an innocent victim, lifelong love for a child, feeling excited
about no known reason, and interest in a newsletter.

The boundaries of emotion can be so confusing that everything can easily
be characterized as emotion. Experts are not unanimous about what is an emo-
tion and what is not. All the different types of events included in this term are
essential, some of the vital importance. Nevertheless, it is increasingly evident
that not all events can be explained in the same way. No description and eval-
uation framework can do justice to this heterogeneous class of events without
differentiating one type of event from another [9].

2.1 Emotion Evaluation

The definition of Scherer [44] states that: “Emotion is defined as an episode
of synchronized and interrelated changes in the states of all or most of the
five subsystems of the organism in response to the evaluation of a stimulus
event external or internal as relevant to the main concerns of the organism”.
Therefore, we adopted this definition in this study. The rationale behind this
choice lies in the fact that this definition is one of the most comprehensive. The
five components are:

1. Cognitive evaluations, which have the function of evaluating objects and
events;

2. Behavioral trends (action trends), responsible for preparing and directing
activities;

3. Motor expressions (facial and vocal expressions), which communicate reac-
tions and behavioral intentions;

4. Physiological reactions (physical symptoms), responsible for regulating the
body;

5. Subjective feelings (conscious experience), which monitors the organism’s
internal state and interaction with the environment.

This study focuses on the subjective feelings component. This means that
we only considered self-report instruments for the systematic mapping study.
In the field of Psychology, a self-report is any test, measure, or survey that is
based on an individual’s own account of their symptoms, behaviors, beliefs, or
feelings. Examples that are widely used are interviews (structured or not) and
questionnaires, which are usually applied using paper and pencil, or online.

3 Methodology

This section outlines the protocol used to carry out this study. The protocol
consists of five activities: defining the research questions, the search process,
research strategy (inclusion/exclusion criteria), data extraction strategy, and
synthesis of the extracted data.
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3.1 Research Question

The present systematic mapping study addresses one leading research question,
which we named RQ: “What self-report instruments are used to evaluate indi-
viduals’ emotional responses?”.

By answering this research question, we can discover which self-report in-
struments are used to assess individuals’ emotional responses. Since this is a
broad question and is not limited to a specific area, the results may include
well-known and widely used instruments, as well as innovative instruments that
may be discovered and disseminated.

3.2 Search Process

The search process aimed at identifying studies that will answer our research
question. In order to achieve this goal, we create a search string for the search
process, gathering the most relevant terms related to the search question and
combining them by logical operators. To obtain relevant and valuable results
for this study, some iterations were carried out until reaching the terms that
composed the following string used: (” emotion evaluation” OR ”emotional
evaluation” OR ”emotional response evaluation” OR ”evaluation of
emotion”).

The procedure consisted of an automated search into well-known digital li-
braries in both Computing and Health areas. The electronic search was per-
formed on:

— ACM Digital Library!;

— IEEE Xplore?;

— PubMed digital libraries?;
— Scielo?;

— Scopus®;

— Virtual Health Library®;
— Web of Science’.

3.3 Search Strategy

Inclusion (IC) and exclusion (EC) criteria were defined for the studies returned
by the search string, as shown in Table 1.
The selection process followed six steps:

1. Execution of the search on the bases previously chosen;

! https://dl.acm.org/

2 https:/ /ieeexplore.ieee.org

3 https://pubmed.ncbi.nlm.nih.gov/
* https://www.scielo.br/

® https://www.scopus.com/

5 https://bvsalud.org/en/

" https:/ /www.webofscience.com/
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Table 1. Selection Criteria.

Criteria ‘Code‘Description

Inclusion | IC.1 [Study that explicitly addresses the evaluation of users’ emotional responses.

EC.1|Study that does not address the evaluation of users’ emotional response.

~ |EC.2|Study that presents instruments that are not self-report.
Exclusion

EC.3|Study written in languages other than English.

2. Removal of duplicates studies;

3. Selection through title and abstract;

4. Application of selection criteria in the studies selected in step 3, in the full
text;

5. Application of quality criteria in the final set of selected studies;

6. And finally, data extraction.

Quality criteria (see Table 2) were adopted to ensure that the selected studies
were relevant to answering the research question raised. The possible answers to
the questions were “yes”, “partially”, or “no”, quantified with the values “17,
“0.5”, and “0”, respectively. For the paper to be considered sufficient quality to
have its data extracted for the research, it was necessary to reach a minimum
score of 3.5 points. The studies that did not reach the minimum score were
eliminated. The quality criteria applied to the studies are described in Table 2.

Table 2. Quality Criteria

Quality Criteria Question
QC.1 Does the study define who the target audience is?
QC.2 Does the study describe which emotions it assesses?
QC.3 Is the assessment procedure replicable?
QC4 Can the instrument be digitized?

The database search returned a total of 1410 studies, of which 736 were
duplicates. Thus, only 674 went through the first iteration of the inclusion and
exclusion criteria. At this stage, based on reading the title and abstract, we
selected 70 studies. In the second iteration of the selection criteria, we read the
full text of the remaining studies and applied the quality criteria, the final set
of studies consisted of 52 studies. The identified works are described in Table 3.
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Table 3. Set of studies identified.
1d Authors and Year ‘ Source Instrument
. . University of California,
1 Miller et al. (2021) [34] Scopus Los Angeles Loneliness Scale (UCLA-3)
Bojan et al. (2021) [6] Scopus Positive and Negative Affect Schedule (PANAS)
Onder (2020) [60] Scopus The Oxford Happiness Questionnaire (OHP)
] The Profile of Mood States (POMS)
4 Oh et al. (2019) [36] Scopus and Semantic Differential (SD)
6 Racine (2017) [41] Scopus Self-Assessment Manikin (SAM)
A modified semantic differential (SD)
7 Park et al. (2017) [39] Scopus and Profile of Mood States (POMS)
8 Carmel et al. (2017) [8] Scopus State Trait Anxiety Inventor (STAI)
9| Miskiewicz et al. (2016) [33] Scopus Positive and Negative Affect Schedule (PANAS)
10 Balconi et al. (2016) [3] Scopus Self-Assessment Manikin (SAM)
11 Maffei et al. (2015) [30] Web of Science Self-Assessment Manikin (SAM)
12 Balconi et al. (2015) [2] Scopus An adapted version of SAM
PAD Semantic Scale
13 Ermes et al. (2014) [14] Scopus and EmoCards
14 Melnyk et al. (2013) [32] Scopus Beck Youth Inventory (2nd Edition: BYT II)
15| Xavier and Neris (2012) [57] Scopus Self-Assessment Manikin (SAM)
. State-Trait Anxiety Inventory Y-1 (STAI)
16 Somaini et al.(2011) [48] Scopus Self- Assessment Manikin (SAM)
17|Vuoskoski and Eerola (2011) [55] Scopus POMS-A
18| Emery and Hess (2008) [13] Scopus Positive and Negative Affect Schedule (PANAS)
19 Gaina et al. (2004) [16] Scopus Profile of Mood States (POMS)
20 Shibata et al. (1993) [47] Scopus Semantic Differential (SD)
21| Park and Chong (2019) [38] Web of Science Music emotion assessment tool (MEAT)
22 Aguilar et al. (2008) [1] Web Of Science Self-Assessment Manikin (SAM)
23| Wood and Moreau (2006) [56] Web Of Science Modification of Differential Emotions

Scale (DES-II)

24 Jayanthi et al. (2018) [23] Web Of Science Rosenberg Self-esteem Scale (RSE)
The Revised University of California,
Los Angeles (R-UCLA) Loneliness Scale
25| Gozansky et al. (2021) [18] PubMed and The Short Depression, Anxiety
and Stress Scale (DASS-21)
26 Igasaki et al. (2020) [20] PubMed Profile of Mood States 2nd Edition (POMS 2)
27 Philpott et al. (2016) [40] PubMed Hospital Anxiety and Depression Scale (HADS)
. Self-Assessment Manikin (SAM) and
28| St. Jacques et al. (2015) [50] PubMed Positive and Negative Affect Schedule (PANAS)
29| Tempesta et al. (2010) [53] PubMed Self-Assessment Manikin (SAM)
. State Trait Anxiety Inventor (STAI) and
30 Gil et al. (2011) [17] PubMed Edinburgh Postnatal Depression Scale (EPDS)
31 Martinez et al. (2018) [31] Virtual Health Library Geriatric Depression Scale (GDS)
32 Firoozi et al. (2013) [15] Virtual Health Library Beck Depression Inventory (BDI)
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3.4 Data Analysis

The data extraction process was carried out systematically, throughout a form
for recording the information necessary for answer the research question, con-
taining the following fields:

. Study identifier (ID);

Title;

. Authors;

Year;

. Search base;

. Evaluation instrument;

. Instrument origin field;

. Emotions evaluated by the instrument;
. Target audience;

. and Evaluation procedure.

OO0 U W

—_

In Table 3 we show the ID, authors, year, source and the evaluation instru-
ment, and Table 4, in turn, shows the instruments used in the studies described
in Table 3. In total, we identified 19 assessment instruments, some instruments,
such as the POMS, have variations and only one version appears in the table.

4 Results

The instruments described in the tables were divided into four categories: screen-
ing instruments, non-verbal instruments, instruments based on rating scales, and
instruments based on the semantic differential.

4.1 Screening Instruments

A screening test is done to detect potential health disorders or diseases in people
who do not have any disease symptoms. The goal is early detection and lifestyle
changes or surveillance to reduce the risk of disease or detect it early enough
to treat it most effectively. Brief psychological measures can be used to screen
individuals for a range of mental health conditions. Screening measures are often
questionnaires completed by clients. Screening tends to be quick to administer,
but results are only indicative: if a positive result is found on a screening test,
then the screening test can be followed up by a more definitive test [54]. The
ID’s of instruments that fall into this category are: 14, 23, 25, 27, 30, 31 ans 32.
The following is a brief description of the instruments in this category:

— Beck Youth Inventory (BYT II): this instrument uses five self-report inven-
tories to assess symptoms of depression, anxiety, anger, disruptive behavior,
and self-concept in children and adolescents [51];

— Differential Emotion Sacale (DES-II): the DES is a standardized instrument
that reliably divides the individual’s description of emotion experience into
validated, discrete categories of emotion [22];
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Table 4. Instruments identified.

Instrument Origin field| Target audience Emotional Aspects involved
UCLA-3 Psychology Teens and adults Subjective feelings of loneliness
Positive and
PANAS Psychology Adults negative affect
No restrictions .
OHQ Psychology described Happiness
Tension-anxiety,
depression-dejection,
POMS Psychology Adults anger-hostility, fatigue,
confusion and vigor
No restrictions Connotative meaning
SD Psychology described of objects, events,
and concepts
No restrictions Valence/Pleasure, arousal
SAM Psychology described and dominance/control
State anxiety and
STAI Psychology Adults trait anxiety
PAD Semantic Scale| Psychology No TeStI:lCtIOIlS Pleasure, arousal and dominance
described
Excited (neutral or pleasant),
No restrictions average pleasant, calm (pleasant,
EmoCards Psychology described neutral or unpleasant), average
unpleasant and excited unpleasant
. Depression, anxiety, anger,
BYI Psychology |Children and adolescents disruptive behavior, and self-concept
MEAT Psychol(?gy Adults Happiness, sadness,
of Music anger, and fear
No restrictions Seven positives and
DES-IT Psychology described seven negatives emotions variables
Both positive and negative
RES Psychology Teens feelings about the self
The negative emotional states of
DASS-II Psychology Adults depression, anxiety, and stress/tension
No restrictions States of depression and anxiety
HADS Psychology . in the setting of an hospital medical
described . .
outpatient clinic
. Postpartum depression symptoms
EPDS Psychology Cisgender women on the third day after childbirth
Geriatric .
GDS Psychiatry Older adults Symptoms of depression
Key symptoms of depression
BDI Psychology 13 years old including mood, pessimism,

and above

sense of failure, etc.
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— The Short Depression, Anxiety and Stress Scale (DASS-21): The Depression,
Anxiety and Stress Scale - 21 Items (DASS-21) is a set of three self-report
scales designed to measure the emotional states of depression, anxiety and
stress.Each of the three DASS-21 scales contains 7 items, divided into sub-
scales with similar content [29];

— Hospital Anxiety and Depression Scale (HADS): This instrument measure
anxiety and depression in a general medical population of patients. HADS
focuses on non-physical symptoms so that it can be used to diagnose depres-
sion in people with significant physical ill-health [52];

— Edinburgh Postnatal Depression Scale (EPDS): The 10-question Edinburgh
Postnatal Depression Scale (EPDS) is a valuable and efficient way of iden-
tifying patients at risk for “perinatal” depression. The EPDS is easy to
administer and has proven to be an effective screening tool. This instrument
can only be applied by a specialist [10];

— Geriatric Depression Scale (GDS): GDS is a self-report measure of depression
in older adults. Users respond in a “Yes/No” format. This form can be
completed in approximately 5 to 7 minutes, making it ideal for people who
are easily fatigued or are limited in their ability to concentrate for longer
periods of time. GDS is a scale widely used and it is an instrument that
non-specialists can administer [58];

— Beck Depression Inventory (BDI): The Beck Depression Inventory (BDI) is
a 21-item, self-report rating inventory that measures characteristic attitudes
and symptoms of depression. The BDI has been developed in different forms,
including several computerized forms [5].

Screening tests for emotional disorders are usually administered by trained
professionals. Systematizing them would be possible with the help of domain
experts.

4.2 Non-verbal Instruments

Non-verbal instruments have no age restriction. They can be applied to children,
the elderly, people with communication difficulties, and low education. The Self-
Assessment Manikin (SAM)(ID’s: 6,10, 11, 12, 15, 16, 22 and 28) is a non-verbal
instrument that is also based on a 9-point Likert Scale.

The Self-Assessment Manikin (see Fig. 1) is an image-based questionnaire
developed by Bradley and Lang [7] to measure emotional response. The ques-
tionnaire, widely used in evaluations by Computing professionals, was designed
to measure three characteristics of an emotional response (pleasure, arousal and
dominance), identified as central to emotion in research conducted by Lang et
al. [27]. SAM can be considered free of language; that is, any individual, of any
schooling, can answer it.

EmoCards (2) is an instrument made up of eight cards and is manually ad-
ministered. The Emocard was inspired by the model of [43] and has eight emo-
tions, each of these emotions is represented by a male and female face, totaling
16 cards, as shown in Fig. 2.
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4.3 Instruments based on Rating Scales

One of the most common rating scales is the Likert scale. The original Likert
scale is a set of statements offered for a real or hypothetical situation under study.
Participants are asked to show their level of agreement (from strongly disagree to
agree strongly) with the given statement (items) on a metric scale. Here all the
statements in combination reveal the specific dimension of the attitude towards
the issue, hence, necessarily inter-linked with each other [24].

UCLA (1, 25) POMS (4, 7, 17, 19, 26), PANAS (2, 9, 18, 28), STAI (8, 16,
30), and OHQ (3), are instruments based on a Likert scale, as follows they will
be briefly described.

— University of California,Los Angeles Loneliness Scale (UCLA): The UCLA
Loneliness Scale is a commonly used measure of loneliness. It was originally
released in 1978 as a 20-item scale. It has since been revised several times
and shorter versions have been introduced for situations where 20 questions
are too many, such as phone surveys [42];

— The Profile of Mood States (POMS): POMS questionnaires contain a series
of descriptive words/statements that describe feelings people have. Subjects
self report on each of these areas using a 5-point Likert scale. There are
several versions of the POMS questionnaire. Currently, the most commonly
used is the POMS 2, which is available for adults aged 18 years and older
(POMS 2-A) and another for adolescents 13 to 17 years of age (POMS 2-Y).
Both POMS 2 instruments are available as full-length (65 items) and short
versions (35 items) [26];

— : Positive and Negative Affect Schedule (PANAS): PANAS is a self-report
questionnaire consisting of two 10-item scales to measure positive and neg-
ative affect. Each item is rated on a 5-point scale from 1 to 5 [11];

— State-Trait Anxiety Inventory (STAI): The State-Trait Anxiety Inventory
(STAI) is a commonly used measure of trait and state anxiety. It can be used
in clinical settings to diagnose anxiety and to distinguish it from depressive
syndromes. Form Y, its most popular version, has 20 items for assessing trait
anxiety and 20 for state anxiety. All items are rated on a 4-point scale [49];

— The Oxford Happiness Questionnaire (OHP): The Oxford Happiness Ques-
tionnaire (OHQ) is a widely-used scale for assessment of personal happiness.
Each item of questionnaire each presented as a single statement can be en-
dorsed on a uniform six-point Likert scale [19].

4.4 Instruments based on the Semantic Differential

Developed by Osgood, Suci and Tannenbaum [37], the Semantic Differential
usually takes a bipolar adjective scale of 5 or 7 points. This form usually differs
according to the number of points on the scale, the degree, and marking of
these points. The authors created this method when they realized the need to
assess the affectivity and qualities of a concept, as well as ways to quantify the
effective meaning of attitudes, opinions, perceptions, social image, personality,
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preferences, and interests of people or patients with content related to their
health, treatment, and illness, which are not directly measurable. The works
whose ID’s are 4, 7 and 20 use instruments based on the semantic differential [28].

The next section describes the potential threats related to the systematic
mapping conducted

4.5 Threats to Validity

This subsection aims at presenting the most common threats to validity of this
research. Such threats are described as follows:

— Study inclusion/exclusion bias: If inclusion/exclusion criteria are conflicting,
or very generic ones;

— Construction of the search string: Problems with string construction can
result in the search returning a large number of studies (including many
irrelevant ones) or missing some relevant studies;

— Data extraction bias: The data extraction phase can be hampered by the
use of “open questions” on the variables collected, whose treatment is not
explicitly discussed in the protocol;

— Researcher bias: Finally, this threat refers to potential bias the authors of
studies may have, while interpreting or synthesizing the extracted results.

5 Final Remarks

This study describes a systematic mapping of emotion evaluation instruments.
Its contributions are the protocol planning and the mapping results. For each
study selected, we extracted and summarized their information. The self-report
instruments found in this study are mainly from the Psychology field and are
aimed at adults. Most instruments are administered manually. Some instruments
are already used in the Computing area.

The mapping also answered our research question and brought us several
self-report instruments used in different domains to assess different emotions.
Our objective is to offer a framework composed of a system with several of these
systematized instruments (with the support of domain professionals), so that
professionals can carry out their assessments and obtain data and results in real
time.

We identified 32 papers that describe 18 different instruments. For each of
these techniques we extracted and summarized their information. The self-report
instruments that are used to assess the emotional responses of users listed in
this study are mainly from the field of Psychology and aimed at adults. Most
instruments are administered manually. Some instruments are already used in
the Computing area, such as the SAM, the Semantic Differential and EmoCards.

We believe that this study is relevant for our field because computer profes-
sionals develop applications for several other areas, a frequent example of the
tools focused on the Health area. In many cases, the application developer does
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not have feedback from the end-user or the specialist, and this occurs because,
in most situations, the evaluation is in charge of the domain specialists them-
selves. Therefore, it is of utmost importance that the professionals who work to
create them have the necessary tools to evaluate them. One way to achieve this
goal is to analyze users’ emotional responses to these interactive systems. The
identification of instruments that assess users’ emotional responses in different
areas is, therefore, essential so that new instruments can be disseminated.

6 Acknowledgments

The authors would like to thank the CAPES, Brazilian agency, for their financial
support.

References

1. Aguilar de Arcos, F., Verdejo-Garcia, A., Ceverino, A., Montanez-Pareja, M.,
Lépez-Juarez, E., Sdnchez-Barrera, M., Lépez-Jiménez, A., Pérez-Garcia, M.: Dys-
regulation of emotional response in current and abstinent heroin users: negative
heightening and positive blunting. Psychopharmacology 198(2), 159-166 (2008)

2. Balconi, M., Cotelli, M., Brambilla, M., Manenti, R., Cosseddu, M., Premi, E.,
Gasparotti, R., Zanetti, O., Padovani, A., Borroni, B.: Understanding emotions
in frontotemporal dementia: the explicit and implicit emotional cue mismatch.
Journal of Alzheimer’s Disease 46(1), 211-225 (2015)

3. Balconi, M., Pala, F., Manenti, R., Brambilla, M., Cobelli, C., Rosini, S., Be-
nussi, A., Padovani, A., Borroni, B., Cotelli, M.: Facial feedback and autonomic
responsiveness reflect impaired emotional processing in parkinson’s disease. Scien-
tific Reports 6, 31453 (08 2016). https://doi.org/10.1038 /srep31453

4. Barbosa, S., Silva, B.: Interagdo Humano-Computador. Elsevier Brasil (2010),
https://books.google.com.br/books?id=qkOskwr_cewC

5. Beck, A.T., Ward, C.H., Mendelson, M., Mock, J., Erbaugh, J.: An inventory for
measuring depression. Archives of general psychiatry 4(6), 561-571 (1961)

6. Bojan, K., Stavropoulos, T., Lazarou, I., Nikolopoulos, S., Kompatsiaris, I., Tso-
laki, M., Mukaetova-Ladinska, E., Christogianni, A.: The effects of playing the
cosma cognitive games in dementia. International Journal of Serious Games 8 (03
2021). https://doi.org/10.17083/ijsg.v8il.412

7. Bradley, M.M., Lang, P.J.: Measuring emotion: the self-assessment manikin and
the semantic differential. Journal of behavior therapy and experimental psychiatry
25(1), 49-59 (1994)

8. Carmel, S., King, D., O’Rourke, N., Bachner, Y.: Subjective well-being: gender dif-
ferences in holocaust survivors-specific and cross-national effects. Aging and Mental
Health 21, 668-675 (04 2017). https://doi.org/10.1080/13607863.2016.1148660

9. Coan, J.A., Allen, J.J.: Handbook of emotion elicitation and assessment. Oxford
university press (2007)

10. Cox, J.L., Holden, J.M., Sagovsky, R.: Detection of postnatal depression: develop-
ment of the 10-item edinburgh postnatal depression scale. The British journal of
psychiatry 150(6), 782-786 (1987)



14

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

23.

24.

25.

Santos and Rodrigues

Crawford, J.R., Henry, J.D.: The positive and negative affect schedule
(panas): Construct validity, measurement properties and normative data in
a large non-clinical sample. British Journal of Clinical Psychology 43(3),
245-265  (2004).  https://doi.org/https://doi.org/10.1348/0144665031752934,
https://bpspsychub.onlinelibrary.wiley.com/doi/abs/10.1348/0144665031752934
Ekman, P.: Biological and cultural contributions to body and facial movement.
The anthropology of the body (1977)

Emery, L., Hess, T.M.: Viewing instructions impact emotional memory differently
in older and young adults. Psychology and Aging 23(1), 2 (2008)

Ermes, V., JanB, A., Radermacher, K., Rocker, C..: Analyzing the ben-
efits of integrative multi-dimensional assessments of usability features
in interaction-centered user studies. In: Proceedings of the 8th Inter-
national Conference on Pervasive Computing Technologies for Health-
care. p. 227-230. PervasiveHealth ’14, ICST (Institute for Computer
Sciences, Social-Informatics and Telecommunications Engineering), Brus-
sels, BEL (2014). https://doi.org/10.4108/icst.pervasivehealth.2014.255142,
https://doi.org/10.4108/icst.pervasivehealth.2014.255142

Firoozi, M., Besharat, M.A., Boogar, E.: Emotional regulation and adjustment
to childhood cancer: Role of the biological, psychological and social regulators on
pediatric oncology adjustment. Iranian journal of cancer prevention 6, 65-72 (03
2013

Gain)a, A., Zhang, M., Sekine, M., Hamanishi, S., Wang, H., Nasermoadeli, A.,
Kagamimori, S.: Improvement of daytime rapid eye movement parameters following
a hot bath in night-shift workers. Sleep and Biological Rhythms 2, 144-149 (2004)
Gil, S., Teissedre, F., Chambres, P.: The evaluation of emotional fa-
cial expressions in early postpartum depression mood: A difference be-
tween adult and baby faces? Psychiatry research 186, 281-6 (04 2011).
https://doi.org/10.1016/j.psychres.2010.06.015

Gozansky, E., Moscona, G., Okon-Singer, H.: Identifying variables that predict
depression following the general lockdown during the covid-19 pandemic. Frontiers
in Psychology 12 (05 2021). https://doi.org/10.3389/fpsyg.2021.680768

Hills, P., Argyle, M.: The oxford happiness questionnaire: a com-
pact scale for the measurement of psychological well-being. Per-
sonality =~ and  Individual  Differences  33(7), 1073-1082 (2002).
https://doi.org/https://doi.org/10.1016/S0191-8869(01)00213-6,
https://www.sciencedirect.com/science/article/pii/S0191886901002136

Igasaki, T., Hiramatsu, S., Yanagihara, D., Baba, Y.: Emotion evalu-
ation during working on a puzzle by spatiotemporal pattern of band
power of electroencephalogram. vol. 2020, pp. 1043-1046 (07 2020).
https://doi.org/10.1109/EMBC44109.2020.9176312

Izard, C.E.: The face of emotion. (1971)

Izard, C.E.: Patterns of emotions: A new analysis of anxiety and depression. Aca-
demic Press (2013)

Jayanthi, M., Kumar, R., Swathi, S.: Investigation on association of self-esteem
and students’ performance in academics. International Journal of Grid and Utility
Computing 9, 211 (01 2018). https://doi.org/10.1504/IJGUC.2018.093976

Joshi, A., Kale, S., Chandel, S., Pal, D.K.: Likert scale: Explored and explained.
British Journal of Applied Science & Technology 7(4), 396 (2015)

Kleinginna, P.R., Kleinginna, A.M.: A categorized list of emotion definitions, with
suggestions for a consensual definition. Motivation and emotion 5(4), 345-379
(1981)



29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

A Systematic Mapping Study of Emotional Response Evaluation Instruments 15

26. Lane, A., Terry, P., Fogarty, G.: Construct validity of the profile of mood states
(01 2007)

27. Lang, P.J., Greenwald, M.K., Bradley, M.M., Hamm, A.O.: Looking at pictures:
Affective, facial, visceral, and behavioral reactions. Psychophysiology 30(3), 261—
273 (1993)

28. Lopes, J.d.L., Nogueira-Martins, L.A., Andrade, A.L.d., Barros, A.L.B.L.d.:
Escala de diferencial semmantico para avaliagdo da percepcdo de pacientes
hospitalizados frente ao banho. Acta Paulista de Enfermagem 24, 815 -
820 (00 2011), http://www.scielo.br/scielo.php?script=sciqrttextpid = S0103 —
21002011000600015nrm = iso

Lovibond, P.F., Lovibond, S.H.: The structure of negative emotional states: Compari-

son of the depression anxiety stress scales (dass) with the beck depression and anxiety

inventories. Behaviour research and therapy 33(3), 335-343 (1995)

Maffei, A., Vencato, V., Angrilli, A.: Sex differences in emotional evalua-

tion of film clips: Interaction with five high arousal emotional categories.

PLOS ONE 10(12), 1-13 (12 2016). https://doi.org/10.1371/journal.pone.0145562,

https://doi.org/10.1371 /journal.pone.0145562

Martinez, M., Multani, N., Anor, C., Misquitta, K., Tang-Wai, D., Keren, R.,

Fox, S., Lang, A., Marras, C., Tartaglia, M.: Emotion detection deficits and de-

creased empathy in patients with alzheimer’s disease and parkinson’s disease af-

fect caregiver mood and burden. Frontiers in Aging Neuroscience 10 (04 2018).

https://doi.org/10.3389/fnagi.2018.00120

Melnyk, B., Kelly, S., Lusk, P.: Outcomes and feasibility of a manualized cognitive-

behavioral skills building intervention: Group cope for depressed and anxious adoles-

cents in school settings. Journal of child and adolescent psychiatric nursing : official

publication of the Association of Child and Adolescent Psychiatric Nurses, Inc 27 (10

2013). https://doi.org/10.1111/jcap.12058

Misgkiewicz, H., Antoszewski, B., Iljin, A.: Personality traits and decision on breast

reconstruction in women after mastectomy. Polish Journal of Surgery 88, 209-214

(2016)

Miiller, F., Rohr, S., Reininghaus, U., Riedel-Heller, S.G.: Social isolation and loneliness

during covid-19 lockdown: Associations with depressive symptoms in the german old-

age population. International Journal of Environmental Research and Public Health

18(7) (2021). https://doi.org/10.3390/ijerph18073615, https://www.mdpi.com/1660-

4601/18/7/3615

Norman, D., Nielsen, J.: The definition of wuser experience (ux).

https://www.nngroup.com/articles/definition-user-experience/ (2006), acesso em:

02 Fev. 2021

Oh, Y.A., Kim, S.0., Park, S.A.: Real foliage plants as visual stimuli to im-

prove concentration and attention in elementary students. International Jour-

nal of Environmental Research and Public Health 16, 796 (03 2019).

https://doi.org/10.3390/ijerph16050796

Osgood, C.E., Suci, G.J., Tannenbaum, P.H.: The measurement of meaning. No. 47,

University of Illinois press (1957)

Park, H.Y., Chong, H.J.: A comparative study of the perception of mu-

sic emotion between adults with and without visual impairment. Psychol-

ogy of Music 47(2), 225-240 (2019). https://doi.org/10.1177/0305735617745148,
https://doi.org/10.1177/0305735617745148

Park, S.A., Song, C., Oh, Y.A., Miyazaki, Y., Son, K.C.: Comparison of physiological

and psychological relaxation using measurements of heart rate variability, prefrontal



40.

41.

42.

43.
44.
45.
46.
47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

16 Santos and Rodrigues

cortex activity, and subjective indexes after completing tasks with and without foliage
plants. International Journal of Environmental Research and Public Health 14, 1087
(09 2017). https://doi.org/10.3390/ijerph14091087

Philpott, A.L., Andrews, S.C., Staios, M., Churchyard, A., Fisher, F.: Emotion evalua-
tion and social inference impairments in huntington’s disease. Journal of Huntington’s
disease 5(2), 175-183 (2016)

Racine, S.: Emotional ratings of high- and low-calorie food are differentially as-
sociated with cognitive restraint and dietary restriction. Appetite 121 (11 2017).
https://doi.org/10.1016/j.appet.2017.11.104

Russell, D., Peplau, L., Cutrona, C.: The revised ucla loneliness scale: Concurrent
and discriminate validity evidence. Journal of Personality and Social Psychology 39,
472-480. (10 1980). https://doi.org/10.1037/0022-3514.39.3.472

Russell, J.: A circumplex model of affect. Journal of Personality and Social Psychology
39, 1161-1178 (12 1980). https://doi.org/10.1037/h0077714

Scherer, K.R.: Appraisal considered as a process of multilevel sequential checking. Ap-
praisal processes in emotion: Theory, methods, research 92(120), 57 (2001)

Scherer, K.R.: What are emotions? and how can they be measured? Social Science
Information 44(4), 695-729 (2005). https://doi.org/10.1177,/0539018405058216

Sears, A., Jacko, J.A.: Human-computer interaction fundamentals. CRC press (2009)
Shibata, S., Ohba, K., Inooka, N.: Emotional evaluation of human arm motion models.
Proceedings of 1993 2nd IEEE International Workshop on Robot and Human Commu-
nication pp. 346-351 (1993)

Somaini, L., Manfredini, M., Amore, M., Zaimovic, A., Raggi, M., Leonardi, C., Gerra,
M., Donnini, C., Gerra, G.: Psychobiological responses to unpleasant emotions in
cannabis users. European archives of psychiatry and clinical neuroscience 262, 47-57
(07 2011). https://doi.org/10.1007/s00406-011-0223-5

Spielberger, C.D., Gonzalez-Reigosa, F., Martinez-Urrutia, A., Natalicio, L.F., Na-
talicio, D.S.: The state-trait anxiety inventory. Revista Interamericana de Psicolo-
gia/Interamerican Journal of Psychology 5(3 & 4) (1971)

St. Jacques, P.L., Grady, C., Davidson, P.S.; Chow, T.W.: Emotional evaluation and
memory in behavioral variant frontotemporal dementia. Neurocase 21(4), 429-437
(2015)

Steer, R.A., Kumar, G., Beck, J.S., Beck, A.T.: Evidence for the construct validities
of the beck youth inventories with child psychiatric outpatients. Psychological reports
89(3), 559-565 (2001)

Stern, A.F.: The Hospital Anxiety and Depression Scale. Occupational
Medicine 64(5), 393-394 (06 2014). https://doi.org/10.1093/0ccmed/kqu024,
https://doi.org/10.1093/occmed /kqu024

Tempesta, D., Couyoumdjian, A., Curcio, G., Moroni, F., Marzano, C., De Gennaro,
L., Ferrara, M.: Lack of sleep affects the evaluation of emotional stimuli. Brain research
bulletin 82, 104-8 (04 2010). https://doi.org/10.1016/j.brainresbull.2010.01.014
Tools, P. Psychological assessment tools for mental health.
https://www.psychologytools.com/download-scales-and-measures/  (2021), acesso
em: 02 Fev. 2021

Vuoskoski, J.K., Eerola, T.. The vrole of mood and personality in
the perception of emotions represented by music. Cortex 47(9), 1099-
1106 (2011). https://doi.org/https://doi.org/10.1016/j.cortex.2011.04.011,
https://www.sciencedirect.com/science/article/pii/S0010945211001067

Wood, S., Moreau, C.: From fear to loathing? how emotion influence the evaluation
and early use of innovations. Journal of Marketing - J MARKETING 70, 44-57 (07
2006). https://doi.org/10.1509/jmkg.70.3.44



57.

58.

59.

60.

A Systematic Mapping Study of Emotional Response Evaluation Instruments 17

Xavier, R., Neris, V.: A hybrid evaluation approach for the emotional state of infor-
mation systems users. ICEIS 2012 - Proceedings of the 14th International Conference
on Enterprise Information Systems 3, 45-53 (01 2012)

Yesavage, J.A., Brink, T.L., Rose, T.L., Lum, O., Huang, V., Adey, M., Leirer, V.O.:
Development and validation of a geriatric depression screening scale: a preliminary
report. Journal of psychiatric research 17(1), 3749 (1982)

Young, P.T.: Emotion in man and animal; its nature and relation to attitude and
motive. (1943)

('jndelr7 I.: Association of happiness with morningness - eveningness preference, sleep-
related variables and academic performance in university students. Biological Rhythm
Research (11 2020). https://doi.org/10.1080/09291016.2020.1848266



