-

View metadata, citation and similar papers at core.ac.uk brought to you by .{ CORE

provided by Elsevier - Publisher Connector

Available online at www.sciencedirect.com

ch ScienceDirect Procedia

Computer Science

ﬁi
ELSEVIER Procedia Computer Science 63 (2015) 505 — 510

The 1st International Workshop on Adoption and Usage of Information and Communication
Technologies in Healthcare by the Elderly (AUoICTiHE 2015)

Elderly people in eHealth: who are they?

Robert Rockmann®*, Heiko Gewald®

Neu-Ulm University of Applied Sciences, Wileystr. 1, 89231 Neu-Ulm, Germany

Abstract

eHealth initiatives are constantly evolving, supporting consumers to take active control of their health and well-being through
access to health information via the Internet. Although particularly elderly people could benefit from eHealth, they often pose
resistance and anxiety towards new technologies. Since modern technologies become increasingly complex, elderly’s mental
models on how technology works might be not supported. Today’s technologies are often designed without paying attention to
the circumstances of elderly people, thereby limiting the technologies’ intended effectiveness. As such it becomes apparent to
understand who these ‘elderly people’ actually are and how individual characteristics shape elderly’s perceptions and behavior in
using eHealth. Consequently, we seek to investigate how broad personality traits (i.e. the ‘big five’) affect perceptions of elderly
of being generally able to use the Internet (i.e. self-efficacy) in order to use the Internet for health-related purposes. By
conducting a quantitative study among elderly people, we aim to contribute to the knowledge on relationships between
personality traits and self-efficacy. We further expect to provide new insights on elderly’s personality in order to design effective
systems for the growing segment of older adults.
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1. Introduction

Electronic Health (eHealth) are measures to support healthcare through information and communication
technologies (ICT)'. Nowadays, eHealth is increasingly consumer-directed aiming to enable consumers to take
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active control of their health and well-being by making health resources accessible via the Internet'”. In its most
basic form, eHealth offers information portals about diseases, symptoms, and treatment options'. Consequently, the
Internet has become a major source for health information and medical decision support for individuals®. For
instance, in 2009, 61% of the adults in the United States used the Internet to access information about their illnesses
and treatment options®. In Germany, the number of people using the Internet for health information nearly doubled
from 34% in 2006 to 58% in 2013°.

In parallel to that, most developed economies face a significant shift in their age structure through steady increase
of elderly people®. In Germany, the demographic change poses a tremendous challenge for the country’s healthcare
system as diseases, such as chronic illnesses, usually increase with age’. Subsequently, elderly people are usually the
heaviest users of the healthcare system. In that respect, eHealth offerings seem to be ideally suited to improve health
and well-being of elderly individuals while saving resources in the healthcare system.

However, elderly people often tend to resist accepting new information technology (IT)® and possess anxiety
towards novel technologies’. This becomes further amplified by the steady increase in complexity of today’s
technology and the simultaneous decrease of elderly’s cognitive resources’. Consequently, modern technology
might not be in support of elderly’s mental models of how effective interactions with technology actually works®™'".

Contemporary technologies are often designed without paying the necessary attention on these circumstances of
elderly people, thereby limiting technologies’ intended effectiveness’. As system designers often tend to be younger
individuals, a large age gap between designers and older users frequently exists''. In many cases, younger designers
assume similarity with potential users thereby leading to unconsciousness of age-related differences”''. In addition,
recent research indicates that ‘the elderly’ are indeed “no homogenous group”'?. Consequently, it is necessary to
understand who these ‘elderly’ actually are and how their perceptions and behavior are shaped in order to design
effective systems supporting their needs.

As such, the importance of individual differences in understanding interactions with technology has been
recognized'®. However, these individual differences have often been only superficially investigated among key
demographic variables such as age, gender or education®'*'®. Consequently, Thatcher and Perrewe'’ state that
“[a]lthough mounting evidence suggests individual differences influence IT use, more integrative research is needed
to better understand the nomological net among individual differences that relate to IT acceptance and use”.

In its most general sense, individual differences can be characterized by personality, which reflects an
individual’s characteristic pattern of behavior affecting cognitive, affective and behavioral reactions'®. Personality is
a broad research topic in various domains, especially in organizational settings'®. Within the domain of technology
use, however, “[pJersonality has been largely ignored [...] over the past two decades™, although it has received
increased scholarly attention”'. In this vein, McElroy et al."* reflect that “people dominated by different personality
characteristics will use the Internet to varying degrees and for different purposes”.

Personality traits can be examined on distinct dimensions®. Higher-order traits capture a the range of relatively
stable, broad traits, such as extraversion or neuroticism, which are commonly classified as the ‘big five’™. Lower-
level traits are more narrowly and derive from higher traits (e.g. ‘anxiety’ is a second-order trait of neuroticism).
Within the context of information systems (IS), lower-level traits, such as computer anxiety or computer self-
efficacy, have been found to influence perceptions and use of IT*. Especially the concept of computer self-efficacy,
defined as the “judgment of one’s capability to use a computer™, has received increased attention within IS
research”?’. In the context of elderly individuals, computer self-efficacy has been found to be the key predictor of
Internet use of people aged 65 and above'*?*.

In order to understand how personality traits relate to each other and affect behavioral decisions of individuals,
Thatcher and Perrewe'” call for further research to examine how different higher-order traits (i.e. the big five) relate
to constructs influencing IT use, such as computer self-efficacy. Following this call in the realm of understanding
elderly’s health-related Internet use, the research question for our study arises: How do personality traits of elderly
individuals affect their self-efficacy and their use of the Internet for health-related purposes?

To address our research question, the rest of the paper is structured as follows. Within the next chapter we will
provide background information on personality traits both in general (i.e. the ‘big five’) and in IT-related situations
by focusing on self-efficacy. After that, we will propose our research model aiming to investigate how personality
affects self-efficacy and how self-efficacy in turn affects elderly’s eHealth use. Next, we will outline our current and
upcoming research steps to be taken and finally, we will outline our expected outcome and contribution.
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2. Background

Personality reflects the unique facets of an individual and is reflected in all thoughts and actions of an
individual®. It can be distinguished between general (i.e. big five) and specific (i.e. self-efficacy) traits* as follows:

2.1. Broad, general personality traits: big five

The Five-Factor Model of Personality (FEM)> is considered as a “parsimonious and comprehensive framework
of personality”® that captures an individual’s personality within five broad factors as follows' .
‘Conscientiousness’ reflects the tendency of individuals to be organized, self-disciplined, persistent, deliberate, and
reliable; conscientious individuals are intrinsically motivated to achieve, highly perform and to take actions to
improve their performance. ‘Extraversion’ refers to the tendency of being sociable, gregarious, cheerful, ambitious
and optimistic; individuals high in extraversion tend to seek new opportunities. ‘Neuroticism’ is reflected by
emotional instability, insecurity, and anxiousness; neurotic beings have the tendency to be sad, distrustful, fearful,
embarrassed and lack in managing stress. ‘Openness to experience’ refers to curiosity, tolerance and flexibility of
thoughts and the willingness to explore new ideas; these individuals question authority, possess unconventional
ideas and think up new ideas. ‘Agreeableness’ reflects the tendency of individuals of being cooperative,
sympathetic, and forgiving; individuals with high agreeableness have a strong interpersonal orientation.

2.2. Self-efficacy as major situation-specific IT-related trait shaping elderly’s IT use

With respect to the above outlined broad traits of individual personality, research on personality and psychology
argues that personality is linked to behavior through certain cognitive processes, which determine an individual’s
engagement in a specific situation (i.e. eHealth use of an older individual)***. As such, research considers self-
efficacy (SE) as key determinant of human behavior’™', defined as “the belief in one’s capability to organize and
execute the courses of action required to manage prospective situations™'.

SE has been incorporated into the domain of IS research® and has become widely accepted and empirically
validated in a diversity of IS research contexts investigating the effect of SE on computer-related reactions of
individuals®*?. Thereby, the concept of computer self-efficacy (CSE) has been introduced, defined as the “judgment
of one’s capability to use a computer”**. CSE has been found to play a significant role in one’s computer use' %>,

In the context of older individuals, research has generally reported that elderly people have less CSE compared to
younger individuals®***. However, research indicates that CSE along with outcomes expectations are the strongest
predictors of elderly’s Internet use intentions' >,

Although various determinants of CSE have been found in general, such as training, encouragement, experience,
age or gender, Tams et al.’” call for further research specifically focusing on how SE among elderly is shaped.
Similarly, Thatcher and Perrewe'” call for further research to examine how different higher-order traits (i.e. the big
five) relate to constructs influencing IT use, such as computer self-efficacy. Thus, it becomes apparent to investigate
these relationships among elderly to understand their perception and behavior in the context of eHealth use.

3. Research model

In order to understand how personality traits determine perceptions and behavior of elderly’s health-related
Internet use, we propose our research model as depicted in Figure 1. Based on established causal models®~®, we
propose that computer self-efficacy (CSE) and outcome expectations regarding Internet-based health information act
as primary determinants of individual’s intention to use eHealth offerings. Moreover, we argue that the five broad
personality traits directly affect elderly’s CSE.



508 Robert Rockmann and Heiko Gewald / Procedia Computer Science 63 (2015) 505 — 510

i Blg Five Personality Traits
1

Conscientiousness —— Hia —

: | Hib - Self-Efficacy

' Extraversion H //

' L Hio T Hia

: ) - He Intention to use
: Neuroticism , H3d l eHealth

H3e
Openness Ou(come
Expectations

Agreeableness .

7]
g le
[=3
mg
-1
=7
=
g
=
g
-
Z |8
[

Fig. 1. Research model

‘Intention to use eHealth’ acts as dependent variable of our research model. In the context of our research, it is
defined as an individual’s intention to seek health information on the Internet.

Following established causal relationships in the context of CSE*, we propose that elderly’s intention to use
eHealth is primarily shaped by outcome expectations and CSE (Hla, H1b). ‘Computer self-efficacy’ is hereto
defined as judgment of one’s capability to use websites’!, whereas ‘Outcome Expectations’ refer to the perceived
likely consequences of an individual how using eHealth will positively impact one’s health status and well-being®.
Self-efficacy judgments are considered as a direct determinant of one’s outcome expectations, both, in general®’, as
well as in the context of general IS behavior” and in the context of elderly’s Internet use’®. Following prior
evidence, we hypothesize, that higher CSE leads to higher outcome expectations (H2).

In addition to our proposed baseline model, we argue that an individual’s higher personality traits (i.e. big five)
are determinants of her/his computer self-efficacy perception as follows:

‘Conscientiousness’ describes an individual’s degree of self-control and goal orientation, as well as one’s need
for achievement, order, thoroughness and persistencelg’B. An individual’s conscientiousness has been found to be
associated with one’s general self-efficacy™. It is further connected with one’s motivation to learn and engage in
behaviors helping one to succeed®'’. In IS research, mixed results have been reported. Conscientiousness has been
found to moderate the relationship between perceived usefulness and intention to use IT?’. A direct positive
association has been found with IT use®’. In light of IT-related traits, although no relationship has been found
between conscientiousness and computer anxiety*’, Saleem et al.*' report a positive relationship with CSE. Thus, we
propose that conscientiousness will be positively related to computer self-efficacy (H3a).

‘Extraversion’ reflects sociability, assertiveness, and gregariousness’. Extraverted individuals are associated
with action-orientation, increased motivation to learn, have a higher tendency to try out new things and are faster in
adapting to change'®*'. Empirical research indicates a positive relationship between extraversion and one’s general
self-efficacy™. In the context of IS, extraverted people have a positive attitude and enjoyment of IT use®. As direct
antecedent of computer self-efficacy, Saleem et al.*' found extraversion to be the strongest of the big five traits.
Consequently, we hypothesize that extraversion will be positively related to computer self-efficacy (H3b).

‘Neuroticism’ reflects the tendency of emotional instability and is regarded as the degree to which an individual
is “anxious, depressed, angry, embarrassed, emotional, worried, and insecure”*?. Individuals high on neuroticisms
do not tend to seek out to learn new things”. Individuals feeling anxious about novel situations, to which they
haven’t been exposed before, are rather prone to feelings of helplessness***’. Research indicates that neurotic
individuals have less self-efficacy®. Highly neurotic individuals feel higher anxiety, which in turn is negatively
related to computer self-efficacy™*’. Although it might be reasonable to suggest that neuroticism as a higher-order
trait is negatively related to CSE, prior research could not confirm neuroticism as a direct determinant of CSE*".
However, as further research is needed, we stay with prior indications between neuroticism and self-efficacy by
hypothesizing that neuroticism will be negatively related to computer self-efficacy (H3c).

‘Openness to Experience’, or briefly openness, reflects an individual’s trait of curiosity, originality and
inquisitiveness®. Similar to conscientiousness, openness is related to higher motivations to learn®. However,
research has not found a direct relationship between openness and one’s general self-efficacy*. In the context of IS
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behavior, mixed relationships have been reported. For instance, McElroy et al."® found a strong relationship between
openness and Internet use of students. In contrast, Barnett et al.> did not find any associations with technology use.
Others found evidence associating higher openness with lower computer anxiety’***. Moreover, personal
innovativeness in IT, which can be considered as a narrower situation-specific trait of openness, has been reported to
positively affect computer self-efficacy'’. As Saleem et al.*' found a direct positive relationship between openness
and CSE, we hypothesize that openness to experience will be positively related to computer self-efficacy (H3d).

‘Agreeableness’ is related to characteristics such as fairness, unselfishness, tolerance and kindness**. Research on
agreeableness has found only relatively weak relationships among a variety of tasks with mixed results®'. For
instance, Landers and Lounsbury® indicate that agreeableness was negatively related to Internet use in general.
Barnett et al.*' did not find any associations with technology use. Varying results have been further reported for the
IT-related trait of computer anxiety*”*’. Saleem et al.*' found a direct, yet negative and rather weak relationship
between agreeableness and CSE. Although we expect that agreeableness has only minor to non-significant effects,
we hypothesize that agreeableness will be negatively related to computer self-efficacy (H3e).

4. Next research steps and expected contribution

In order to test our research model and the proposed hypotheses, we carry out a quantitative study among elderly
individuals aged 55 and above located in southern Germany through a paper-based field survey approach. To that
end, a measurement instrument was developed and pre-tested with the target group on the basis of established
measurement scales. Data collection currently takes place and is scheduled until end of July 2015 aiming at a sample
size of at least 100 respondents. After that, the collected data will be analyzed using Partial Least Squares (PLS),
including validity and reliability assessments.

The primary goal of our research is to advance knowledge on individual differences of the elderly population in
the context of eHealth. We expect that awareness about individual differences of the elderly population and how
these differences affect behavior in health-related IT use enables managers and system designers to build effective
systems supporting elderly in their autonomous use of modern technology for health-related information needs. For
instance, based on our findings, system designers and developers can create effective user profiles and personas
helping them to understand the target group of older adults. Despite our practical contribution, our results are
expected to contribute to theory by following the call of Thatcher and Perrewe'’ to examine the relationships
between broad, general personality traits and situation-specific traits (i.e. self-efficacy). These results, in turn,
contribute to the overall research on personality in technology acceptance and use.
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