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Interface and emotions: Exploring
the interface dimensions and emotional
processes to Interface Design
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Abstract. This paper explores the relations between interface dimensions and emo-
tions and defines which dimension influences trust and credibility perception.
This relation is structured by an Interface analysis framework grounded on five
dimensions: visual, information architecture, interaction, social presence, and user
experience.

This exploration is reasoned in results from a broader study to infer design prin-
ciples for credibility and trust. Previous literature in this field revealed that visual
design influences credibility and trust processes, but our results show that the visual
or aesthetic dimension is not the most influential dimension to trust and credibility
perception. Instead, user experience and information architecture were considered
the most influential dimensions. Based on these results and considering studies
about emotions and digital products, it is possible to propose a relationship between
positive emotions and interface dimensions. Our results present a contribution to
the field of interface design, trust, and decision-making. They can support prac-
tice and future studies, namely in what concerns website design, identifying the
most influential Interface dimensions in credibility and trust perceptions (user ex-
perience and information architecture), and the positive emotions associated with
those dimensions such as kindness, respect, and confidence.
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1 Introduction

The Interface is not limited to the presentation of an object or a space; it also de-
fines the interactions between spaces and objects with people and between people.
Previous studies show that the perception of credibility and trust of a website goes
beyond the quality of the information and the reputation of the institutions and
organizations, and the average time to respond with a credibility judgment is 2.30
seconds (Robins & Holmes, 2008). Therefore, one can conclude that the user inter-
face has a crucial impact on credibility judgment. There are multiple dimensions
involved in these processes; the theme we chose to conduct this study was eHealth
because, in this field, the per-ception of trust and credibility is one of the most im-
portant. It will define if people stay on the website and how the Interface will affect
the perception of the information quality. In this scenario, it is fundamental to in-
vestigate the user’s processes to select information and make decisions. However,
we believe that these results could also be applied to other fields. However, we be-
lieve that these results could also be applied to other fields.

The Interface, responsible for the mediation between human relationships and
human-machine interactions, determines how we experience and define the world
in which we live. It is also the contact point between us and the information avail-
able on the Web, and thus starting point for the creation of credibility and trust
processes is established.

When studying Interface, it is crucial to understand the boundary between the
“how” and the “what” in presenting information processes. This distinction is par-
ticularly relevant in this study, supported, on the one hand, by the considerable
number of studies around information credibility and, on the other, by the need to
identify and relate literature to determine which dimensions and elements of the
Interface contribute to the perception of trust and credibility.

Previous studies on this area show that the perception of credibility in websites
is not only focused on information and that this process is most of all influenced by
aesthetics (Fogg et al., 2003; Robins & Holmes, 2008)

This study was a starting point for the study presented in this paper that wants
to go further and provides designers with detailed information about the Interface’s
dimensions and elements that impacts trust and credibility and gives a framework
to conduct further studies about emotions in the Interface.

It is challenging to define trust and identify the elements surrounding it due to
its complexity and abstraction. Therefore, online trust and credibility are directly
related to the structure of the communication medium that is materialized in the
Interface in the case of digital media,.

Fogg (2003) defines credibility as perceived quality. To this author, the credi-
bility of computing products can be organized in four types that are not mutually
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exclusive: presumed that concerns to “general assumptions in the mind of the per-
ceiver”; surface-related with “simple inspection of initial firsthand experience,” re-
puted refers to “third-party endorsements, reports or referrals” and earned “first-
hand experience that extends over time” (B. Fogg, 2003, p. 131).

Many studies were conducted in the field of trust and credibility in information
systems, and some models were presented (DeLone & McLean, 1992; Riemenschneider
et al., 2009; Wang & Emurian, 2005). Many results of these studies indicate different
factors that can influence trust, namely: usability, ease of use, user satisfaction, in-
formation quality, system quality, perceived usefulness, graphic Interface, graphic
design, structure design, content design, social-cue design. In this paper, all these
factors are viewed as part or dependents of the Interface (Sousa & Almeida, 2015),
and all of them influence our emotional state.

Nowadays, it is well known that “interfaces both induce a wide range of emotions
in users and are assigned a wide range of emotions by users” (Picard & Wexelblat,
2002, p. 1). It is fundamental to create interfaces that can generate an emotional
relationship with the user (Gorp & Adams, 2012), to produce an empathetic state
that boosts and maintain the user’s experience who, in turn, will lead to the user’s
engagement and among other things, conquer trust (Walter, 2011).

Considering that trust is based on “positive expectations about another’s behav-
ior” (Dunn & Schweitzer, 2005, p. 736), in an online context, the lack of familiarity
with the trustee increases the influence of emotions in trust judgments. As previous
research has shown, “emotions may play an important role in trust judgments pre-
cisely because people are unaware of the significant influence their emotional state
has on their judgment” (Dunn & Schweitzer, 2005, p. 746).

Myers and Tingley’s (2011) findings “suggest that negative emotions can decrease
trust, but only if those negative emotions produce low certainty appraisals. When
subjects are induced to feel anxiety, a low certainty emotion, their negative disposi-
tion has a negative impact on trust” (Myers & Tingley, 2011, p. 21).

This knowledge, combined with the Desmet (2012) manifestations of positive
emotions in human product interactions, revealed the need for more detailed in-
formation about Interface’s elements and dimensions and how these can influence
emotional states and trust and credibility processes.

2 Materials and Methods

To better analyze the Interface and identify which dimensions and elements in-
fluence credibility and trust, in the course of this study (Sousa, 2017), we created a
five-dimensional (Figure 1) framework: visual, information architecture, social pres-
ence, interaction, and user experience.
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Fig.1 Proposal for Interface dimensions’ framework

This framework proposal is based on other studies about online credibility and
trust (Karimov et al., 2011), visual design (Dondis, 2003; Garrett, 2011; Moshagen &
Thielsch, 2010; Murray, 2012), user experience (Dix et al., 2004; Garrett, 2011; Kujala et
al., 2011; Nielsen & Norman, n.d.), interaction design (Gong, 2009; Shaffer, 2007), so-
cial presence (Coleman, 2011; Jenny Preece et al., 2003) and information architecture
(Davis, 2014; Prantosh, 2014; Rosenfeld & Morville, 2007).

Besides the analysis conducted using this framework, which results are de-
scribed below, to characterize user’s behaviors and perceptions related to trust and
credibility in eHealth websites, we followed User-Centered Design methodological
approach to create a set of instruments (surveys, focus groups, eye tracking sessions)
(Sousa & Almeida, 2014). The websites analyzed were selected from a comprehensive
list of Portuguese health websites based on the number of visits in December 2013.
Therefore, this paper only presents part of the results of an online survey, applied in
Portugal between March and May of 2014, that aimed to explore the trust and credi-
bility perception considering four eHealth websites (BVS®, MN¢“ MM?, PU®).

Biblioteca Virtual em Saude: https://bvsms.saude.gov.br

Medicina NET: http://www.medicinanet.com.br

Manual Merk: http://www.manualmerk.net
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The part of the survey used in this paper measured the influence of the Interface
elements in the credibility and trust processes. First, the visual dimension evalu-
ated the superficial credibility (considering color, grid, and typography). Then, the
acquired credibility was evaluated through information architecture (related to the
visual organization of information), social presence (related to the presence of so-
cial cues), interaction (related to the ease of navigation and the achievement of the
user goals), and user experience (related to the user experience by integrating all the
above components and questioning the user’s satisfaction with the website).

3 Results

The main results we obtained were structured and presented considering the inter-
face dimension’s framework.

Visual dimension: This dimension has a vital role in the Interface, ensuring visual
communication between the parties involved in the communication process and the
visual materialization of all other dimensions that constitute the Interface. The qual-
ity of the visual design increases if it shows the organization and function of the var-
ious dimensions of the Interface. Instead of analyzing the visual design in terms of
what looks aesthetically pleasing, we must also realize that it fulfills its role (Garrett
2011). The visual dimension has a crucial role in emotions, and these, in turn, impact
the perception and, therefore, the interaction with objects. Norman (2004) relates to
the aesthetic component of emotion and, consequently, the ease of use.

The elements analyzed in this dimension were: Color scheme; Typography;
Contrast, and Organization of elements on the page (Table 1).

Information architecture dimension: Refers to the organization, the structure, and
the description of the contents to help users find and understand the contents and
perform tasks in a certain way (Information Architecture Basics, 2013). It also helps
in manual indexing and computational Web indexing (Prantosh, 2014). Information
architecture is present in the website’s structure and is mainly responsible for indi-
cating where we are, what exists here, and where we can go (Rosenfeld & Morville,
2007). The biggest challenge and value of information architecture focuses on how it
approaches information exchange challenges among people mediated by technolo-
gy; it “simplify how people navigate and use information that connects to the Web”
(Davis, 2014, para. 8).

The information architecture dimension acts as a “glue” that binds all other in-
terface dimensions due to its pervasiveness (Garrett, 2011), not revealing only on the
surface but also having a decision-maker role in the structure of the platforms.
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The elements analyzed in this dimension were: Information categorization; Use
of clear and easy-to-understand language, and Information structure to facilitate
the search and navigation (Table 1).

Interaction dimension: The interaction dimension on digital platforms can be
defined as the responsible for creating attractive relations with behaviors or with
thoughtful features, being necessary to know and understand the interactions be-
tween the actors involved. Indeed, interaction design should be concerned with the
relationships between people; as Shaffer (2007) indicates about interaction design:
more than the interaction of humans with the computer, it provides interactions
between people through computers or machines.

Interaction is referred to as the input and output of information. It should be fast
and easy for anyone to understand how to interact with one Interface and perceive
that the task is fulfilled (Gong 2009). There are a wide variety of studies on the in-
teraction patterns with the system that is responsible for the interaction and navi-
gation; in a metaphorical sense, it can be said that these patterns are the routes of
Interface.

The elements analyzed in this dimension were: Ease of navigation between con-
tent; Ease in performing tasks (e.g., content search, to register, subscribe newsletter,
etc.) and Ease in contacting other people via the website (e.g., instant messaging,
sending emails to authors, questions, etc.) (Table 1).

Social presence dimension: This allows both the representation of presence and
the connection and communication between individuals and organizations. This
dimension also supports the adoption of communication strategies through the
Interface that somehow tries to represent mechanisms and communication prac-
tices that have been evolved. These strategies allow us to maintain social order
through established rules, procedures, and conventions, informing people how to
behave in social groups (Jennifer Preece et al., 2007).

Crumlish & Malone (2009) believe that computer-mediated communication, as
electronic connections and social tools, can be designed and simplified to help peo-
ple expand their experiences with others in online contexts through social inter-
action patterns. These behavior patterns, and consequently the Interface, always
emerge and evolve when new ways of connecting people come to light.

The elements analyzed in this dimension were: Health professional’s presence;
Sharing between users (social network); User testimony (videos); Ability to commu-
nicate with other users and/or health professionals via instant message chat; Other
user comments (Table 1).
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User experience dimension: There is still no consensus among the research com-
munity to define the user experience. However, there seems to be a consensus that
it is related to the perception or/and the expectation of using a product or service.
This relationship, as indeed all the relationships that human beings intervene, in-
volves our expectations and our emotions, preferences, previous experience, among
other variables that influence the factors that, according to ISO 9241-210 standard of
International Organization for Standardization (2010) participate in the user experi-
ence, being: the user, the system and the context.

Despite efforts to find a global definition, the vast majority of user experience defi-
nitions offer a perspective that goes a little beyond the Human-Computer Interaction
field, including aspects such as beauty, fun, pleasure, among others (Kujala et al.,
2011). In addition, it encompasses aspects that are not directly related to the use, as
are the affection, the feeling, and the meaning of this interaction on a daily user
(Law & Roto, 2009) In general, the user experience refers to a relationship between
the user and the products or services, which have functional, emotional, and eco-
nomic features. Being the value and importance of each feature related to the type
of product or service.

Each of these dimensions plays an essential and decisive role in Interface design.
Of course, these dimensions have an interdependent relationship between them.
It is important to reinforce that these dimensions have mutual influence between
them. The visual design influences information architecture, interaction and so-
cial presence, and user experience. Information architecture influences interaction,
visual social presence, and so on. We are also aware that user experience encom-
passes all these dimensions. However, here we are focusing on the Interface ele-
ments and, this structure allowed us to analyze in greater detail the impact of each
of them on the perception of credibility and trust, define our analysis model, and
organize design principles (Sousa, 2017). Further studies also showed its relevance
for Interface analysis in moments of interface evaluation (Neto, 2021).

Regarding the online survey, Table 1 summarizes the results obtained. From the
219 respondents, only 154 matches, the inclusion criteria to answer the part of the
questionnaire here analyzed, whose results are presented in Table 1. These results
show the number of positive responses about credibility influence in different ele-
ments analyzed under each of the Interface’s dimensions for each analyzed website
and the average of influence per number of responses. The visual dimension was
evaluated by the participants based on websites print screens. The results confirm
that the visual dimension has a strong influence on credibility and trust percep-
tion. The other dimensions evaluation was only available for the respondents who
indicated familiarity with one of the websites analyzed before or indicated a pre-
ferred website. For that reason, there are different numbers of respondents for each



208 Portugal 2021

website. In a total of 154 respondents, 99 indicated familiarity with the websites
presented. In what concerns preferred websites, only 9 in 154 indicated a preferred
website used in this part of the survey under eh name “Other”. In total, 108 responses
related to the information architecture, interaction, social presence, and user expe-
rience Interface dimensions were obtained.

Table 1 Influence of dimensions and elements in credibility per website.

Dimension Elements BVS MN MM PU Other
Visual Color scheme 102 82 84 136 -
Typography 98 122 89 130 -
Contrast 82 90 92 131 -
Organization of elements on the 83 91 78 134 -
page
AVERAGE / # of positive responses 91/154 96/154 86/154 133/154 -
Information Information categorization 4 5 13 61 8
architecture
Use of clear and easy to understand 4 6 12 68 9
language
Information structured to facilitate 3 6 14 64 9

the search and navigation

AVERAGE / # of positive responses 4/5 6/6 13/17  43/71 9/9

Interaction  Ease of navigation between content 3 6 15 66 9

Ease in performing tasks (e.g., 4 6 12 63 7
content search, to register, subscribe
newsletter, etc.)

Ease in contacting other people via 3 6 10 54 6
the website (e.g., instant messaging,

sending emails to authors, questions,

etc.)

AVERAGE / # of positive responses 3/5 6/6 12/17  61/71 7/9
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Social Other user comments 1 5 5 38 3
presence .
Health professional’s presence 2 5 8 44 5
Sharing between users (social 1 5 7 40 6
network)
User testimony (videos) 1 4 6 40 5
Ability to communicate with other 1 4 10 53 5

users and/or health professionals via
instant message chat

AVERAGE / # of positive responses 1/5 5/6 7/17 43/71 5/9

User Satisfaction 4 6 14 64 8
experience

AVERAGE / # of positive responses 4/5 6/6 14/17  64/71  8/9

These results allowed us to understand better the influence of Interface dimensions
and their elements in credibility. We count (Table 1) the positive responses (Credible,
Very credible, Completely credible) about the influence of the elements in credibility and
trust. The results showed that the Information architecture and the User experience are
the most influential dimensions, obtaining 88,9% positive responses, followed by the
Interaction dimension with 84,3%, visual dimension with 66,2% and Social presence
dimension with 57,6%. These results show that this study brings a deeper contribution
to the influence of Interface design in trust and credibility processes and emotions.

4 Discussion and Conclusions

Based on our results and in the literature review presented in this article, we feel
confident to propose relations between the Interface five dimensions (Figure 1) and
other emotions studies to reflect the impact of emotions in Interface design and,
consequently, trust and credibility processes.

The author of the book “Designing for emotion”, Walter (2011), says that a pleas-
ant visual design will trigger positive emotions and increase credibility and trust
but, as shown before, the Interface has more dimensions than the visual, and our
emotions are not only related to aesthetics aspects. According to the proposal of Fogg
(2003) to organize the credibility of computing products and based on our results,
we can assume that the Interface plays a crucial role in at least two types of credi-
bility proposed by Fogg (2003). Namely, the “surface” is directly related to the initial
experience and the “earned” credibility that extends the firsthand experience over
time. Surface credibility is related to the visual dimension, and earned credibility is
directly related to the other interface dimensions: information architecture, social
presence, interaction, and user experience dimension (Figure 2).
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Fig.2 Interface dimensions’ framework vs. credibility of computing products.

With this in mind, Interface designers should pay attention to the relation be-
tween the visual impact in users’ expectations and all the dimensions behavior.
These should be aligned so that they induce positive emotions based on credibility
perception in the first moment, and that emotional state continues over time. Our
results also show that, besides the visual dimension, information architecture and
interaction dimension significantly impact this process.

Studies on emotion conducted by Norman (2004) suggest that the skills required
for humans to become “artists, musicians, athletes, writers or carpenters” are more
related to a “complex brain structure” than to an “automatic response to the world”
(Norman, 2004, p. 21). According to the author, these capabilities or human attributes
result from three different levels of the brain: automatic layer called visceral level, the
part that contains the brain processes that control the day-to-day behavior, known as
behavioral level, and the contemplative part of the brain or the reflexive level. Each
of these levels has a vital role in human function. They can be mapped to product
characteristics as visceral design-related appearance, behavioral design related to the
pleasure and effectiveness of use, and reflective design about self-image, personal
satisfaction, and memories (Norman, 2004). To better understand the impact of the
different interface dimensions in human behavior, we mapped the three levels of
human behavior with our Interface framework (Figure 3). We propose a relationship
between the visceral level with the visual dimension, the behavioral level with the
information architecture, interaction, and social presence dimensions, and finally,
between the reflective level with the user experience dimension (Figure 3).
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Fig.3 Interface dimensions’ framework vs. Emotional levels

When designing products, most of the time, we must decide which aspect is
more relevant. For example, we need to reinforce the visual aspect if the product is
based on firsthand experiences and users will not spend much time interacting. Or
if it is more a product where users will spend more time performing complex tasks
or even if it is a service that will impact the user’s self-esteem. The recognition
of these brain levels and the relation between interface dimensions can support
Interface designers in these decisions and help balance and match the product with
the user’s expectations.

An important contribution to this subject of emotions and interactive products
is the manifestations of positive emotions in human product interactions proposed
by Desmet (2012). This work is inevitable in the interface design area, as the author
refers the “designers can use the positive emotions to develop their emotional gran-
ularity and to specify design intentions in terms of emotional impact” (Desmet, 2012,
p. 1). This granularity, combined with explicit knowledge of the website dimensions
that need to create an emotional impact, can be a powerful tool for designers.

Starting both from our Interface dimensions framework (Figure 1) and Desmet’s
results (2012) in studying product emotions in human-product interactions, we
could map emotions with interface dimensions and their elements. This exercise
of mapping the Interface dimensions and manifestations of positive emotions in
human-product interactions are presented in Table 2.
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Table 2 Interface dimensions and elements + Manifestations of products emotions (Desmet, 20127)

Dimension Elements

Emotions — Description

Visual
Color scheme
Typography

Contrast

Organization of elements on the

page

Love - people can love products that are beautiful or
provide pleasurable sensory stimulation.

Surprise - is evoked by-products that surpass implicit or
explicit expectations by what they are.

Inspiration - a product can enable or symbolize
activities that are inspiring.

Anticipation - people can anticipate the beneficial
effects of using a product or can anticipate an event that
a product might remind or represent.

Desire - people can desire to own a product or use a
product, or they can desire the activity facilitated by
using a product.

Social presence
Other user comments
Health professional’s presence

Sharing between users (social
network)

User testimony (videos)

Ability to communicate with
other users and/or health
professionals via instant
message chat

Sympathy - by representing people who are suffering
or by facilitating interactions with people who are
suffering.

Kindness - symbolizes kind people or enables other
people to do kind things for us.

Love - products can facilitate interpersonal love, can
represent someone we love.

Respect- a product can represent or remind someone
whom we have respect for.

Information architecture
Information categorization

Use of clear and easy to
understand language

Information structured to
facilitate the search and
navigation

Kindness- because it responds kindly.

Inspiration - a product can enable or symbolize
activities that are inspiring.

Energized - people can feel energized by mentally
refreshing products.

Courage - products can make people confident because
they help in uncertain situations, because they are
trustworthy or because they represent something
empowering.

Confidence - people can feel confident about a product
that is trustworthy or easy to use.

7 Desmet (2012) provided different definitions of emotions, but we only use the one’s we consider that are

related to our object of study.
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Interaction

Ease of navigation between
content

Ease in performing tasks (e.g.,
content search, to register,
subscribe newsletter, etc.)

Ease in contacting other people
via the website (e.g., instant
messaging, sending emails to
authors, questions, etc.)

Kindness- because it eases a difficult task or because it
has a nurturing function.

Respect- someone can feel respected in which a product
plays a facilitating role in the interaction.

Surprise - people can be surprised by what products do,
what they can do with them, or what people can do with
them.

Confidence - people can feel confident about a product
that is easy to use.

Joy - people can experience joy when a product fulfills its
function well.

User experience

Love - people can love using a product.

Admiration - qualities that are admired are
craftsmanship, a sense of a product being well thought
through, integrity, and inventiveness (for example, in
surpassing the average or the expectations of a product).

Worship - it is unique, of very high quality, scarce.

Enchantment - the activity of using a product can
be enchanting because it involves overwhelming
experiences or because it stimulates flow experiences.

Fascination - people can be fascinated by what they can
achieve with a product or what others can do with it.

Inspiration - a product can enable or symbolize
activities that are inspiring.

Hope - people can be hopeful about the anticipated
consequences of using a product or because they
represent past or future success or because they
represent certain beliefs.

Courage - products can make people confident because
they help in uncertain situations, because they are
trustworthy or because they represent something
empowering. A product can also require confidence to
use or enable people to engage in activities.

Confidence - people can feel confident about a product
that is trustworthy or easy to use.

Pride - achieving something that the product facilitates.

Euphoria - people can be euphoric about activities that
are facilitated by-products.

Despite this knowledge, some studies showed that people have emotional re-
sponses towards design elements in interfaces (Tzvetanova, 2007) but that elements
were not identifiable. Therefore, identifying design elements that provoke emotion
within the user is very important to user interface designers. with the proposal
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presented in Table 2, we were able to systematize knowledge and therefore to pro-
vide more detailed information about which interface elements can be worked in
such a way to create or amplify emotional impact in products.

This perspective relating interface dimensions that differently impact trust and
credibility, with other studies provides deep knowledge and awareness to one in the
Interface design field. In addition, it defines a starting point to further investigation
to deepen knowledge about the impact of the Interface in emotions and vice-versa.
Although our study was conducted in the eHealth field, we believe that this approach
applies to other areas based on our results and other ongoing studies.

Knowing that we are trying to structure and simplify complex concepts, whose
boundaries are very tenuous, we also feel that the knowledge in this field needs
more deepness to boost further investigations and practice.

We believe that an integrated vision is of most importance under the context of
trust and credibility studies and supports a deeper analysis of the Interface’s di-
mensions and elements that are more influential in credibility and trust and on
identifying their relations with emotions. Therefore, our proposal is based on differ-
ent studies and relating them with results achieved during our study in trust and
credibility principles for Interface design (Sousa, 2017).

Research in Human-Computer Interaction (HCI) and other areas suggests that in-
terface aesthetics has an essential role in perceiving the system’s usability Research
in Human-Computer Interaction (HCI) and other areas suggests that interface aes-
thetics has an essential role in perceiving the system’s usability (DeLone & McLean,
1992; Jennifer Preece et al., 2007). Some of these studies place trust in the same level of
usability (Riemenschneider et al., 2009) or as a crucial element to the intention of use.

As stated before, pleasant visual design can trigger positive emotions and increase
credibility and trust. However, as our results show, it is also important to create
a good user experience, information architecture, interaction, and social presence.
Our study also confirms that the visual dimension is not the most relevant (Sousa,
2017). The work presented in this paper allows us to confirm the influence of the
Interface in emotions and demonstrate the influence of a proposed set of Interface
dimensions (visual, information architecture, interaction, social presence, and user
experience) in credibility and trust perception. Furthermore, through the perspective
of emotions theory and the manifestations of positive emotions in human-product
interactions (Desmet, 2012) we propose a relationship between emotions and the
interface emotions. We believe that these results can contribute to studying the in-
fluence of emotions in trust and, consequently, in Interface design practice.

The focus of the study presented in this paper considers the Interface - not only
as of the mediating element and the responsibility for the interaction between the
information available on the Web and individuals - as the starting point for the
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perception and creation of credible and reliable processes as well as the establish-
ments of emotional processes. It also proposes a relation between Interface ele-
ments and dimensions, and emotions. Therefore, the results of this study could be
an essential tool for studies and makers in this field.
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