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Abstract. The use of healthcare websites is gaining importance in the United 
States. It is conceivable that when using healthcare websites, the users may not 
be in a happy or euphoric emotional state, and would like to be comforted. In 
this paper, we argue that using emotional interfaces in healthcare systems will 
attract users, and motivate them to stay, participate and return. We suggest a 
possible future state for emotional interfaces in healthcare systems. In this con-
text, we present a review of relevant theories and research studies from Com-
puter Science and Psychology, and a subjective ranking of some well-known 
healthcare websites in the United States with respect to their hedonic and emo-
tional values. Lastly, we discuss our proposal for developing emotional inter-
faces for healthcare websites. 

Keywords: Healthcare Websites, Hedonic Websites, Emotional Websites, 
Emotional Interfaces. 

1 Introduction 

Research on patterns of Internet use has found that people primarily use the Internet 
for communicating through e-mails, and for searching for information ([31]). This 
information search includes searching for health, disease, and medical information on 
healthcare websites. 

Internet use in healthcare by way of use of healthcare websites has increased sig-
nificantly between 2000 and 2013. A study by Pew Internet and American Life 
Project found that 52 million American adults, or 55% of those with Internet access, 
have used the Internet to obtain medical or health information ([15]). Health care 
websites have been created in the past few years at a cost of between $250,000 and $1 
million ([20]). It is estimated that more than 145 million people use healthcare web-
sites to get health related information ([30]). Healthcare websites satisfy the need of 
people to obtain health and disease related information in a quick and efficient man-
ner without having to step out of their homes. Before the Internet revolution, patients 
were dependent on the doctor and the hospital system to instruct and educate them 
about diseases, and describe various treatment options ([79]). In the computer and 
Internet age of today, patients are able to obtain healthcare information from health-
care websites, and are thus knowledgeable. They are in a position to discuss or nego-
tiate with the doctor about their individual situations and treatment options. Clearly, 



 Introducing Emotional Interfaces to Healthcare Systems 151 

access to the Internet and the proliferation of healthcare websites have changed the 
way patients interact with the doctors and hospitals ([51]).  

According to the Kaiser Foundation web site ([36]), 51% of the healthcare expend-
iture of the United States is accounted for by hospital care and physician/clinical ser-
vices. Although the spending on health care was about $75 billion (7.2% of GDP) or 
$356 per United States resident in 1970, it rose to $2.5 trillion (17.6% of GDP) or 
$8160 per United States resident by 2009. This increase in healthcare spending is 
commensurate with the increased use of healthcare facilities, hospitals, clinics, and 
doctor services by the public, which has put a tremendous pressure on the healthcare 
system. The use of healthcare websites by the public somewhat alleviates this pres-
sure, because it is conceivable that many people who find from the healthcare  
websites that their symptoms are related to common illnesses, may prefer to buy off-
the-shelf medication from a drug store, instead of spending many hours of the day to 
make an appointment, drive to the hospital, and wait in the waiting room to see a 
doctor. For this and other pertinent reasons, there has been an increasing push in re-
cent times to encourage the use of healthcare information technology ([8], [39]).  

Research literature points to differences between functional websites and hedonic 
websites. Websites are made up of user interfaces. In this paper, both terms are used 
interchangeably, because emotional interfaces and emotional websites are one and the 
same with respect to their impact on user emotions. Hedonic websites are designed to 
provide fun, emotional experiences, feelings of arousal, pleasurable experiences, and 
pleasurable outcomes, and are designed with individuals seeking sensations on multi-
sensory channels. Functional or utilitarian websites have been associated with  
business and professional purposes ([72]), and usability goals such as efficiency, ef-
fectiveness and learnability ([63]). Functional websites allow the users to accomplish 
tasks in the most efficient and effective way, and are not developed with ease of use, 
emotions or aesthetics as important considerations. The outcomes from functional or 
utilitarian websites are resultant from attentive, rational, and task-oriented actions 
([3]). By contrast, hedonic websites are designed to provide fun, emotional expe-
riences, feelings of arousal, pleasurable experiences and pleasurable outcomes, and 
are primarily designed for individuals seeking sensations on multi-sensory channels 
([32], [38], [46], [72]). Emotional websites are thus a subset of hedonic websites and 
convey the same values as hedonic websites, but with an increased emphasis on the 
emotional aspect. It should be understandable that some hedonic and emotional web-
sites may not have utilitarian values, and vice-versa.  

Laurel ([40]) states that emotions play an important role in social interaction 
through computers. Users of healthcare websites do so primarily to find health related 
information when they are sick, find ways to prevent sicknesses, or find health insur-
ance information ([15], [51], [77]). Understandably therefore, when using healthcare 
websites, they experience a range of emotions, mostly negative. They are likely not in 
a happy or euphoric emotional state and would like to be comforted. Though re-
searchers have explored hedonic, and emotional interfaces, little research has been 
done with respect to applying these to healthcare systems. Herein lies the research gap 
for our current research. We argue in this paper that the use of emotional interfaces in 
healthcare systems will attract users to healthcare websites, comfort and entertain 
users, and motivate them to stay, participate and return. This behavior, in turn, may 
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reduce or eliminate the need of face-to-face doctor-patient encounters for information 
gathering, discussion of treatment options available, and other similar purposes. 

2 Hedonic and Emotional Interfaces 

Research has shown that both rational and irrational factors play a role in user selec-
tion and continued use of websites ([24], [27], [46], and [67]). Rational factors are in 
tune with the goals of functional or utilitarian websites, and concern themselves with 
whether the websites facilitate accomplishment of tasks in an effective and efficient 
manner. By contrast, irrational factors are related to emotions, and therefore are in 
tune with the goals of hedonic or emotional websites. For example, habit is an exam-
ple of irrational behavior, whereby the website user will continue to use websites by 
habit, without subjecting the behavior and the outcomes to detailed analyses ([46]). 
Van der Heijden ([72]) found determinates of future use intentions concerning hedon-
ic systems.  Kim and Hwang ([37]) state that emphasizing the hedonic aspects of mo-
bile Internet applications make them more attractive for younger generations. Schrepp 
et al. ([63]) found that hedonic qualities have an impact on the attractiveness of inter-
faces, and the more attractive the interfaces or websites, the higher the user preference 
for them. Kim and Forsythe ([38]) found that the hedonic aspect of perceived  
entertainment value was a stronger determinant of attitude toward using product vir-
tualization technologies than perceived usefulness. Fiore et al. ([21]) conducted path-
analysis studies and found statistically significant paths between hedonic value and 
resulting emotional pleasure, and arousal variables, and also statistically significant 
paths between these three variables and global attitude, willingness to purchase, and 
willingness to patronize an online store. Hu and Chuang ([34]) found hedonic value to 
be one of the ‘value components’ that had a direct and positive effect on customer 
loyalty intention toward e-retailer websites. Pillai and Mukherji ([58]) found that the 
playfulness aspect in hedonic social networking websites had a significant impact in 
the user acceptance of such websites.  

Human computer interaction is a social process in which emotions play a signifi-
cant role ([54], [56], [57]). Research has linked emotions to the consumption of prod-
ucts and services ([3], [4], [32]). Although the term ‘consumption’ has been primarily 
associated with consumer behavior with respect to product and service purchases, the 
same could be extrapolated to apply to the use (consumption) of websites as well. 
Emotions relating to service provided have been associated with satisfaction and fu-
ture behavior intentions ([2], [5]). These studies indicate that positive emotions expe-
rienced during consumption and service actions greatly influence commitment to the 
relationship with the providers, and intention to continue the relationship.  

Picard ([56], [57]) discusses the importance of building computer systems that  
respond to user frustrations so as to alleviate them. Isbister ([35]) contemplates the 
designing of computer interfaces and websites that will translate the movements asso-
ciated with computer use to “feel good” and pleasurable emotions that will result in 
less stressful and more healthy human computer interactions.  Lim ([45]) found that 
individuals’ sensation seeking behavior and gender influence their emotional res-
ponses to visual stimuli during computer mediated slot machining gaming.  Lee ([42]) 
examined the interface-based antecedents of trust in the agent-assisted shopping con-
text, aiming at discovering potential interface strategies as a means to enhance  
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consumer trust in the computer agent. This work examined the effects of certain inter-
face design factors, including face human-likeliness, script social presence, informa-
tion richness, and price increase associated with upgrade recommendation by the 
computer agent, for their usefulness in enhancing the affective and cognitive bases for 
consumer trust. On the basis of this study, the researchers suggested that it is impor-
tant for computer agents to reduce information overload experienced by many online 
shoppers. They further suggested that future development of computer interfaces 
should aim at flexible adaptation of agents to meet the unique individual needs cus-
tomizing for situational idiosyncrasies, thus providing high performance and enjoya-
ble experiences to consumers. Tuch et al. ([71]) found through their research that the 
user’s affective experience in an online shopping environment impacts the aesthetics-
usability relationship, and contributes to altering the paradigm “what is beautiful is 
useable”. 

Gugliotta and Paterno ([25]) present a set of design criteria for designing websites 
that can be adapted to emotion-related aspects. Miranda et al. ([50]) discuss the use of 
emotional design in the development of low technology products and the addition of 
emotion causing strategies in such design that can result in a more desirable interface. 
Hao et al. ([28]) contend that the emotional response of users has become a key factor 
to be considered in product designs, and discuss how user’s emotional responses can 
be used to develop new automobile outlines. Welzel et al. ([76]) discuss the term 
“emotional ergonomics” in the light of cognitive interdependency between ergonom-
ics and marketing of products. Yung et al. ([80]) while acknowledging the importance 
of emotions for human cognition, motivation, learning, decision-making and intelli-
gence, discuss the development of adaptive interfaces, which would support the users 
with positive emotion eliciting elements. Walter ([75]) stresses the importance of 
emotional experiences and alludes to their applications in website design, which he 
states should create an experience for users that makes them feel like there is a per-
son, and not a machine at the other end. Scaglione ([60]) stresses the need to build 
emotion evoking websites to attract and retain customers for life, since at the core of 
every human being is the desire to connect and find meaning in the world. Martin et 
al. ([63]) found emotion based satisfaction to be a better predictor of future behavioral 
intention than cognitive measures of satisfaction. 

It follows from the above discussion that a healthcare web site that can provide 
comfort in the form of emotional adaptations involving appropriate emotional res-
ponses can attract and retain users, and serve its intended functions both, from an 
information system perspective, and from an emotional interface perspective. Such a 
website or interface must be able to evoke a positive emotional response from the 
user, and eventually improve their mood state by causing an emotion shift from nega-
tive to positive emotions.  

3 Subjective Evaluation of Healthcare Websites for Hedonic 
and Emotional Values 

To evaluate the extent to which hedonic and emotional values are present or absent in 
the healthcare websites that are in use today, we selected 15 healthcare websites for 
evaluation, based on rankings by the Consumer and Patient Health Information Socie-
ty (CAPHIS), a section of the United States Medical Library Association (CAPHIS, 
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2012). A thorough literature review pertaining to hedonic websites and emotional 
websites was conducted, with a view to come up with a list of measures that have 
been used by researchers to evaluate hedonic and emotional values. The preliminary 
list yielded 70 measures. This list was examined carefully to select measures that 
would be most appropriate for a subjective evaluation, because the preliminary list 
contained measures like “emotional arousal” which may be difficult to assess subjec-
tively. The final list of measures, thought to be appropriate for subjective evaluation 
purposes, yielded 27 measures which are listed in Table 1. Based on these measures, 
the authors developed a scale comprising questions of a “yes-no” nature, and also 
questions that needed an evaluation on a scale of 1 to 5 (with 1 being “very much not 
so” and 5 being “very much so”). Table 2 and Table 3 present a list of these questions 
(Tables 2 & 3 could not be included in this submission due to space constraints, and 
are available from the authors upon request). 

Table 1. Measures Selected For the Subjective Evaluation 

Authors Paper title Year Hedonic Web Site Attributes

Fiore, A., Jin, H., and Kim, J.
For fun and profit: Hedonic value from image 
interactivity and responses toward an online store 2005

Emotional pleasure (happy-unhappy, annoyed-pleased, 
dissatisfied-satisfied)

Hartmann, J.B. and Samra, 
Y.M.

Hedonic and utilitarian aspects of web use: an 
empirical study among United States teenagers 2008 download videos or movies

meet new people on the web

Hu, F.L., and Chuang, C.C.

A study of the relationship between the value 
perception ad loyalty intention toward an e-retailer 
website 2012

This site not only sells products and services, but also 
entertains me
I get so involved when I shop on this website that I 
forget everything
I enjoy surfing and shopping from this web site

Hung, W.T., Tsang, S.S., and 
Liu, H.Y.

Website characteristics and the impact of user 
perceived value on user behavior 2010

Novelty (web attribute that is perceived by web users as 
comprising novel information and information)
Flow experience ( a state of consciousness that is 
sometimes experienced by individuals who are deeply 
involved in an enjoyable activity)

Hur, Y.
Determinants of sports website acceptance: An 
application and extension of the TAM model 2007 Enjoyable or not enjoyable

Also perceived enjoyment which consists of following 
questions:

Kim, D. and Hwang, Y.

A study of mobile internet user’s service quality 
perceptions from a user's utilitarian and hedonic 
tendency perspectives 2010 chatting

sports scores or variety

Kim, J. and Forsythe, S.
Hedonistic usage of product virtualization 
technologies in online apparel shopping 2007 it is fun

enjoyable
interesting

Lee, R. and Murphy, J.
The moderating influence of enjoyment on customer 
loyalty 2008 Enjoyment (and pleasure)

Li, D.C. Online social network acceptance: a social perspective 2011 perceived enjoyment
Liao, C., To, P., Liu, C., Kuo, 
P. and Chuang, S. Factors influencing the intended use of web portals 2010 visual attractiveness (esp. color scheme & overall layout)

pleasant layout
aesthetics

Massey, A.P., Khatri, V., and 
Montoya-Weiss, M.M.

Usability of online services: The role of technology 
readiness and context 2007

No direct measures, but refers to the following wrt 
Hedonic websites:
Self-fulfilling value (interacting with  the site is an end in 
itself)
Enjoyment

Pillai, A., and Mukherjee, J.
User acceptance of hedonic vs. utilitarian social 
networking web sites 2011 Perceived ease of use

Yang, K. and Lee, H. Gender differences in using mobile data services: 2010 feel good when using 
utilitarian and hedonic value approaches enjoyable

gives pleasure
makes me want to use 
web page design style
graphics
colors
attractive visual images  
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The developed scale was used to perform a subjective evaluation of the 15 health-
care websites selected. The results of this subjective evaluation are presented in Table 
2 and Table 3 (Tables 2 & 3 could not be included in this submission due to space 
constraints, and are available from the authors upon request). From the results of the 
subjective evaluation, only 1 (Mayo Clinic) of the 15 healthcare websites evaluated 
(7% of the total healthcare websites evaluated) got an average score of better than 2.5 
on scale type 1, and only 2 (Mayo Clinic, WebMD) of the 15 healthcare websites 
evaluated (14% of the total healthcare websites evaluated) got an average score of less 
than 1.5 on scale type 2. This means that of the 15 healthcare websites evaluated, at 
best 2 websites had some hedonic and emotional values, but all the other websites did 
not. These results reflect that there is a tremendous opportunity to improve the exist-
ing healthcare websites to make them hedonic and emotional, and to develop new 
healthcare websites that are hedonic and emotional. 

4 Building Emotional Computer Interfaces  
in Healthcare Systems 

Theories from Psychology have guided computer programmers and researchers in 
Computer Science, by way of helping to understand human behavior and emotions 
during computer use ([6], [7], [36], [47], and [61]).  Emotions are very complex, more 
pronounced in evolutionarily advanced animals like human beings as compared to 
primitive animals, and valuable in producing appropriate actions to good and bad 
situations ([33], [37]). A thorough review of extant research literature in Computer 
Science and Psychology has revealed that ‘appraisal theories’ of emotion ([22], [41], 
[55], [62]) have been favored the most by computer scientists and researchers, for 
application to hedonic and emotional computer systems. Appraisal theories place the 
cognitive component at the very onset of an emotional episode, prior to bodily res-
ponses, and thus the cognitive component can be invoked as the one that determines 
which emotion should be produced and how intense it should be ([33]). This is related 
to the suggestion that an emotional web interface can help with managing the emotion 
shift of the user from a negative emotional state (Ex. depression, sadness) to a posi-
tive emotional state (Ex. hopeful, excited). 

We found further, that of all the appraisal theories, the most frequently used theory 
by researchers in Computer Science is the “Cognitive Structure of Emotions” theory 
proposed by Ortony, Clore, and Collins ([55]). In this theory, the authors try to stress 
the holistic nature of emotions, while pointing to the individual emotions evoked by 
certain conditions. According to this theory, Emotions are “valenced reactions to 
events, agents or objects, with their particular nature being determined by the way in 
which the eliciting situation is construed”. Ortony et al. ([55]) define an “event” as 
“people’s construals about things about to happen, considered independently of any 
beliefs they may have about actual or possible causes”. When an individual is reacting 
to events, that individual is reacting to the consequences of the current event, has in 
mind the consequences of past events, and may either be pleased or displeased with 
such outcomes. Ortony et al. ([55]) define an “agent” as “things considered in light of 
their actual or presumed instrumentality or agency in causing or contributing to 
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events”. Agents could be human or non-human, “animate beings or inanimate objects 
or abstractions, such as institutions and even situations, provided they are construed 
as causally efficacious in the particular context”. When an individual is reacting to 
agents, that individual is reacting to the behavior or actions of the agents, and may 
either approve or disapprove of such behavior. Ortony et al. ([55]) define “objects” as 
“objects viewed qua objects”, with the possibility that objects could be treated as both 
objects and as agents depending on the situation. They explain this with the following 
example: a person who buys a new car that is a constant sources of trouble might 
blame the car for his series of misfortunes, and in doing so treats the car as an agent 
(hence disapproves of it), and also as  an object only (hence dislikes it). The emotion 
of liking an object could have the following tokens: adoration, affection, attraction, 
liking, and love. Similarly the emotion of disliking an object could have the following 
tokens: aversion, disgust, hate, loathing, repulsion, detest and revulsion. When an 
individual is reacting to objects, that individual is reacting to the aesthetics of the 
object such as color, shape, form or size, and may either like or dislike such aesthet-
ics. This is just the starting point. Ortony et al. ([55]) then sub-classify this initial set 
of emotions into further emotional states based on the aforementioned fundamental 
hierarchy. For instance, the emotional reaction to objects may elicit “attraction emo-
tions” such as hate or love. Figure 1 shows the complete classification of emotions 
proposed by the model.   

We argue that Ortony ([55])’s theory can be applied to build emotional interfaces 
for healthcare systems by creation of events, agents and objects in the interface. We 
posit that in the context of emotional interfaces in healthcare systems, the following 
would be desirable events: having an interesting session with the website that makes 
one forget everything else during the interaction, having a web session that provides 
the answers sought by the user along with detailed explanations in one session (high 
quality of service), animated and voice-based narratives in the web session (as if one 
were interacting with a human), and a web session that loads and transitions from one 
page to the next quickly so that the user gets the desired response in a relatively short 
time (similar to a hospital visit where one can meet the doctors and nurses without 
any check-in counters or waiting rooms). In practical terms, while some of the above 
events (for example the first two) may be achieved with the inputs provided by the 
domain experts (healthcare experts such as doctors and nurses), the others can be 
achieved purely through the expertise of the programmer. Hu and Chuang ([34]) con-
sider the impact of websites that provide interesting sessions and flow, in enabling 
users to get very involved with and forget everything else. This is similar to having an 
experience involving a book of fiction, in which the reader finds it difficult to stop 
reading the book from cover to cover, because the chapters are so interesting and 
‘pull’ the reader from one chapter to the next. Massey et al. ([81]) discuss the self-
fulfilling value offered by a website, whereby interacting with the website is consi-
dered a reward in itself. Ltifi ([43]), Carlos ([13]) and Tarafdar ([70]) have explored 
the role of website quality in user satisfaction. Yeung & Lu ([80]) and Sharples ([64]) 
studied the impact of animation, graphics and narrative style in website use.  Mousta-
kis et al. ([53]), Cao et al. ([12]) and Tarafdar ([70]) investigated the impact of quick 
response times including loading times in website use.  
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We posit that in the context of emotional interfaces in healthcare systems, the fol-
lowing would be desirable agents: chat rooms and blogs that enable the website users 
to meet and interact with people with similar medical issues, play rooms with quizzes 
relating to medical issues, videos and animated movies about the medical issue under 
consideration with the ability to  be downloaded and viewed offline, human like inte-
ractions such as asking whether the user is satisfied with the information obtained so 
far or needs more information, or asking the user what they would like to see or where 
they want to go next (similar to a human like interaction with the user during a face-
to-face hospital encounter with a doctor or nurse). In practical terms, the agents men-
tioned above will primarily involve the expertise of the programmer, while the con-
tent and context of the object (for example, what animations should be provided or 
what questions should be asked) are provided by subject matter experts like doctors 
and psychologists. Curtis ([52]), Pillai et al. ([58]), Mack et al. ([48]), and Burke 
([10]) explored the role of playfulness, chat rooms and blog use in website user satis-
faction.  Hartmann & Samra ([82]), Hahn et al. ([26]) and Yeung & Lu ([80]) re-
searched the presence of downloadable materials in enhancing website use and user 
satisfaction. Aldiri et al. ([1]), Sicilia et al. ([65]), and Sundar et al. ([68]) investigated 
the impact of interactivity in website use.  

We posit that in the context of emotional interfaces in healthcare systems, the fol-
lowing would be desirable objects: vibrant and pleasing color schema (for the screen 
in general, the dialog boxes, the animations and for all related aspects), animation 
(especially two and three dimensional animations involving the human anatomy to 
explain the medical condition queried by the user), humorous narratives with interac-
tive graphics that lighten emotions and the mental load (especially when explaining 
the technical details, symptoms or consequences concerning the medical condition 
queried by the user), clipart (three dimensional in pastel colors), high brightness, and 
stability of color tones (associated with mood elevation). Wang et al. ([74]), Cook & 
Finlayson ([18]), and Cutshall ([19]) explored how beauty in a website through the 
use of color schema (influenced by cultural values) impacted its continued use. Lim 
([44]), and Content ([17]) investigated the advantages of using three dimensional 
animation to enhance website characteristics. Hem ([29]) addresses the use of anima-
tions involving body parts to help patients understand what is wrong with them, and 
understand the healing process. Webb ([78]) describes the use of animation in an 
ophthalmology practice, which helped to boost the sale of optical products and servic-
es. Gao ([23]) and Chung-Hoon & Young-Gul ([14]) studied the effects of humor in 
e-commerce. Wagner ([73]) and Tao ([69]) studied the mental load involved in web 
use. Reed et al. ([59]) and Bucy et al. ([9]) explored the use of clipart in the light of 
website complexity.  

The healthcare website user can be presented with the emotional interfaces in two 
ways, as follows. Picard and his colleagues ([56], [57]) have created new technologies 
that enable a computer to sense, understand and respond to human signs of confusion, 
frustration, anger, interest and joy. The computer is then able to respond with the 
appropriate emotional interface. Other researchers have presented the user with emo-
tional interfaces pre-fabricated to evoke particular emotions. For example, Kim and 
Moon ([83]) discuss the development of an emotional interface through the  
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manipulation of clipart (form, size and motion manipulations) and color (tone, back-
ground, brightness and symmetry manipulations), that will evoke feelings of trustwor-
thiness in users of an online banking interface, The second method seems to be the 
easiest path for deployment of emotional interfaces in healthcare systems. Since it is 
likely that healthcare website users are not in a happy or euphoric emotional state and 
would like to be comforted, emotional interfaces with appropriate events, agents and 
objects should be able to comfort the user, make him or her feel secure and enter-
tained, and thereby cause a shift in the emotional state from negative to positive. This, 
in turn will motivate the users to stay, participate and return. 

 

Fig. 1. Cognitive Structure of Emotions Theory(Source: Ortony et al., 1988) 

5 Conclusion 

This paper proposes to use Ortony’s ([55]) theory to develop emotional interfaces 
involving events, agents, and objects that may transform the emotional state of the 
user from negative to positive. The development of emotional interfaces and websites 
has much relevance in this day and age of the Internet revolution, in which a larger 
proportion of the public than ever before, are turning to healthcare websites for in-
formation about diseases and treatments. Using emotional websites and interfaces in 
healthcare systems will permit a better connection with the users and make the user 
interaction entertaining and informative. This will further encourage the use of 
healthcare websites, and help to alleviate the pressure on the healthcare system, espe-
cially in the United States. Concrete guidelines must be developed in future research 
concerning how to induce positive emotions in a healthcare website. 
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