1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Res Gerontol Nurs. Author manuscript; available in PMC 2023 May 16.

-, HHS Public Access
«

Published in final edited form as:
Res Gerontol Nurs. 2015 ; 8(6): 300-306. doi:10.3928/19404921-20150522-02.

U.S.A.B.I.L.ILT.Y. Framework for Older Adults

Meriam Caboral-Stevens, PhD, RN, NP-C [Lecturer],
State University of New York Downstate Medical Center, Brooklyn

Martha V. Whetsell, PhD, APRN [Deputy Executive Officer, Associate Professor],
Graduate Center, Hunter College, City University of New York, New York, New York; Lehman
College, Bronx, New York

Lorraine S. Evangelista, PhD, RN, FAHA, FAAN [Professor, Associate Director of the PhD
Program],
University of California, Irvine, Irvine, California

Brigitte Cypress, EdD, RN [Associate Professor],
Lehman College, Bronx, New York

Donna Nickitas, PhD, RN, NEA-BC, CNE, FNAP, FAAN [Executive Officer of the Philosophy
in Nursing, Professor]
Graduate Center, Hunter College, City University of New York, New York, New York

Abstract

The purpose of the current study was to present a framework to determine potential usability of
health websites by older adults. Review of the literature showed paucity of nursing theory related
to the use of technology and usability, particularly in older adults. The Roy Adaptation Model,

a widely used nursing theory, was chosen to provide framework for the new model. Technology
constructs from the Technology Acceptance Model and United Theory of Acceptance and Use of
Technology and behavioral control construct from the Theory of Planned Behavior were integrated
into the construction of the derived model. The Use of Technology for Adaptation by Older

Adults and/or Those With Limited Literacy (U.S.A.B.I.L.1.T.Y.) Model® was constructed from

the integration of diverse theoretical/conceptual perspectives. The four determinants of usability

in the conceptual model include (a) efficiency, (b) learnability, (c) perceived user experience, and
(d) perceived control. Because of the lack of well-validated survey questionnaires to measure
these determinants, a U.S.A.B.I.L.1.T.Y. Survey® was developed. A panel of experts evaluated face
and content validity of the new instrument. Internal consistency of the new instrument was 0.96.
Usability is key to accepting technology. The derived U.S.A.B.1.L.L.T.Y. framework could serve as
a guide for nurses in formative evaluation of technology.

An aging population and surge in the use of information technology are two sociocultural
trends occurring simultaneously (United States Department of Health and Human Services
[USDHHS], 2012). In 2011, an estimated 41.1 million Americans were older than 65
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(USDHHS, 2012). This number is projected to double by 2050 (Centers for Disease Control
and Prevention [CDC], 2013). For the first time, older adults are the fastest growing Internet
users in the United States (Smith, 2014). In 2013, 86% of adults ages 50 to 64 and 56% of
adults 65 and older used the Internet or e-mail (Smith, 2014). Of these, 70% of those 65 and
older who use the Internet go online daily (Zickuhr & Madden, 2012). On a personal level,
older adults use the Internet to communicate with family members or friends through e-mail
and social networking, including Facebook® (Rainie, 2010; Wagner, Hassanein, & Head,
2010; Zickuhr & Madden, 2012). Statistics have shown that seven in 10 older adults own a
digital device, a 57% rise from 2010 (Zickuhr & Madden, 2012). Studies have also shown
that an increasing number of older adults are searching the Internet for health information
(Cohen & Stussman, 2010; Fox & Jones, 2009).

Information technology (IT) offers an alternative approach to delivering health information
(Beranova & Sykes, 2006; Ryan, Pumilia, Henak, & Chang, 2009; Wallington, 2008). IT
can facilitate individuals’ involvement with their care, but it can also become a barrier if

it cannot meet their goals and needs. Despite the surge of e-health information, numerous
websites are not always user-friendly and reliable for older adults, leading to concerns about
quality of information being disseminated to older users. An important issue to address is
how to make software designs user-friendly for older adults. Human factor and cognitive
ergonomic specialists have suggested that age-related cognitive and functional changes
must be considered to ensure that the demands of technology fit the user’s capabilities
(Charness & Boot, 2009). Users’ acceptance of technology is an important field of study;
thus, usability is key for accepting the technology. Several models exist that predict intent to
use technology. However, there is paucity in nursing literature of a model that could explain
or predict the intent to use technology by older adults.

USABILITY

The term wusability came from the field of cognitive ergonomics, a branch of the human—
computer interaction (HCI) (Barnum, 2011; Kools, 2007). HCI studies the relationship
between the computer system and user and intersects other disciplines, including computer
science, information system, design, and behavioral science (Jacko, 2012). HCI aims to
understand human information processing and cognition, including memory, vision, and
motor skills, to complete a task toward specific goals (Hassenzahl & Tractinsky, 2006).
Usability is concerned with the interface between human cognition and software design
(Barnum, 2011; Kools, 2007) and measures the effectiveness and efficiency of a product to
the user as well as user satisfaction with the use of the product (Barnum, 2011). Usability
follows the HCI principles concentrating on (a) the user and his or her tasks, and (b) the
iterative development and empirical measurement of the system (Levi & Conrad, 2008).

Definitions of Usability

Usability is defined in the online Merriam-Webster Dictionary (n.d.) as “the effectiveness,
efficiency and satisfaction with which the users can achieve tasks in a particular environment
of a product.” High usability means that the system is easy to learn and remember, visually
pleasing and fun to use, efficient, and recovers quickly from error (Merriam-Webster
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Dictionary n.d.). Nielsen (1996) was one of the first to define usability as the measure

of quality that the user experiences. He later defined it as a “quality attribute that assesses
how easy user interfaces are to use” (Nielsen, 2012, p. 1). Usability is also referred to

as the method of improving ease of use during the design process (Nielsen, 2012). In
addition to the five quality attributes of usability, another important attribute is utility, which
refers to the design’s functionality (Nielsen, 2012). Hence, usability and utility are equally
important factors for determining if something is useful (Nielsen, 2012). The standard
definition of usability from the International Organization for Standardization 9241-11 is
the “extent to which a product can be used by specified users to achieve specified goals
with effectiveness, efficiency and satisfaction in a specified context of use” and “how well
and how easily a user, without formal training, can interact with an information system of

a website (Benbunan-Fich, 2001, p. 151). Usability is the “perception of how consistent,
efficient, productive, organized, easy to use, intuitive, and straightforward it is to accomplish
tasks within the system” (McGee, Rich, & Dumas, 2004, p. 909). Usability refers to the
degree (i.e., extent) by which the user and system, through their interface, “communicate”
clearly and effectively without misunderstanding (Benbunan-Fich, 2001, p. 152).

Usability Testing/Evaluation

Purpose

Method

Usability testing is the “activity that focuses on observing users working with a product, and
performing tasks that are real and meaningful to them” (Barnum, 2011, p. 13). Two types
of usability evaluation include summative and formative evaluation. Formative evaluation is
conducted during the iterative development of the design, whereas summative evaluation is
performed after the product has been released (Tullis & Albert, 2008).

The purpose of the current article is to present a conceptual model designed from integration
of several theories and concepts that could explain or predict the potential intent to use a
health website by older adults.

A situation-specific approach to theory development by Meleis (2012) was used in
developing the conceptual model. Table 1 presents the process adapted in the development
of the conceptual model.

THEORY INTEGRATION
Roy Adaptation Model

The Roy Adaptation Model (RAM) is a widely used theoretical base in nursing research
because it presents how an individual continuously adapts to external stimuli (Roy,

1984). Roy (1984) asserted that an individual has the ability to adapt with the changing
environment using his or her regulator and cognator. Adaptive processes that influence an
individual’s way of adapting include perception, cognition, learning, information processing,
emotions, and memory. These processes produce responses that are performed through the
effector, which will eventually lead to effective or ineffective adaptation (Roy, 1984). To
date, the RAM has not been tested with the use of technology.
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Technology Models

The Technology Acceptance Model (TAM) and the Unified Theory of Acceptance and
Use of Technology (UTAUT) are two widely known technology models predicting the use
and acceptance of technology (Davis, 1989). Davis (1989) first proposed the TAM in his
doctoral thesis at the MIT Sloan School of Management in 1985. The theory identified
two specific determinants, perceived ease of use (PEOU) and perceived usefulness (PU),
which could predict the user’s attitude toward his or her intention to use of technology
(Davis, 1989). Limitations of the TAM were that it could only predict behavior after the
user had the opportunity to use the system and it did not offer feedback from the user to
lend in the redesign of the system. Similar to the TAM, the UTAUT by Venkatesh, Morris,
Gordon, and Davis (2003) aimed to explain the user’s intention to use and his or her actual
use behavior based on four constructs: performance expectancy (equivalent to PU), effort
expectancy (equivalent to PEOU), social influence (equivalent to subjective norm in the
Theory of Planned Behavior [TPB]), and facilitating condition. At the same time, gender,
age, experience, and voluntariness to use are moderating factors that may impact the four
constructs on use intention and behavior (Venkatesh et al., 2003). Figure 1 depicts both
technology models.

Theory of Planned Behavior

An extension of the Theory of Reasoned Action is the TPB (Figure 2), which added
perceived control (PC) in the theoretical equation (Ajzen, 1991). The TPB posits that human
actions are guided by behavioral, normative, and control beliefs. The Use of Technology

to Engage in Adaptation by Older Adults and/or Those With Low or Limited Literacy
(U.S.A.B.L.L.L.T.Y.) model® believes that perceived behavioral control is the most important
aspect that could predict individual attitudes toward a specific behavior.

Conceptualization

Figure 3 displays the integration of the three models (i.e., RAM, TAM, and TPB) in the
conceptualization of the current model, U.S.A.B.I.L.L.T.Y.

PRESENTATION OF THE U.S.A.B.I.L.I.T.Y. MODEL

To conceptualize usability for older adults, diverse theoretical perspectives were integrated
in developing the U.S.A.B.I.L.I.T.Y. conceptual model (Figure 4). The basic tenet of the
U.S.A.B.I.L.L.T.Y. model is that older adults and/or those with low or limited literacy will
use a website or online resource for health information based on their perceived usability of
that website. The conceptual U.S.A.B.1.L.I.T.Y. model has the following assumptions:

. When an individual turns on a device, he or she interfaces with the system and
design, and operates in an environment of learning.

. The user affects the state of the machine by manipulating the controls.
. The user processes information based on his or her own unique, individual
factors.
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. Interface between the user and system is influenced by four determinants: (a)
efficiency, (b) learnability, (c) perceived user experience, and (d) PC.

. The user’s perceived usability of the website leads to the intention to use or not
use the technology.

Determinants of the U.S.A.B.I.L.I.T.Y. Model

The determinants of the conceptual U.S.A.B.I.L.I.T.Y. model are categorized into user and
computer system components. The user component includes perceived user experience and
PC, whereas the computer system component includes learnability and efficiency. Table 2
presents the constructs, definitions, and measures of the U.S.A.B.I.L.I.T.Y. model.

Efficiency.—The efficiency of technology or the system is based on the determinants of
TAM (Davis, 1989). PEOU is defined as the “degree to which a person believes that using
a particular system would be free of effort, whereas PU is the degree to which a person
believes that using a particular system would enhance his or her job performance” (Davis,
1989, p. 320).

Learnability.—Learnability is an important component of usability. Experts disagree as
to how learnability should be defined despite the consensus that it is an important aspect

of usability. The taxonomy of learnability is based on user experience and “the ability to
perform well and to the ability to eventually achieve optimal performance, for the user with
no experience with the interface” (Grossman, Fitzmaurice, & Attar, 2009, p. 651).

Perceived User Experience.—User experience is the holistic experience of interacting
with a given product (Nurkka, Kujala, & Kemppainen, 2009). The actual experience
assumes that all unique elements of the product and internal states of the user are interrelated
and interact and modify each other from beginning to end (Hassenzahl & Tractinsky, 2006).
In addition, user experience is the consequence of a user’s internal state, characteristics of
the designed system, and context within which interaction occurs (Hassenzahl & Tractinsky,
2006).

Perceived Control.—PC can predict an individual’s behavior, emotion, motivation,
performance, success, and failure (Skinner, 1996). There are three facets of PC: (a)
cognitive, (b) decisional, and (c) behavioral control (Morris & Marshall, 2004). Cognitive
control relates to how an individual interprets an event by gathering information and
appraisal (Averill, 1973). Decisional control refers to the opportunity to choose from
different courses of action. Behavioral control occurs when an individual uses direct means
to exert influence over an event (Averill, 1973). Older users who are computer and Internet
literate are empowered to use all facets of PC for successful interface.

INSTRUMENT DEVELOPMENT

The lack of well-validated instruments that measure the four determinants of usability in
the conceptual model precipitated the development of the U.S.A.B.I.L.L.T.Y. Survey®. The
25-item survey questionnaire offered answers on a 5-point Likert scale, ranging from 1
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(strongly disagree) to 5 (strongly agree), that has user and system components. The system
component of the survey included efficiency and learnability, whereas the user component
included PUE and PC. Survey scores ranged from 29 to 121 (scores =98 indicated that the
system is considered usable). A panel of experts evaluated the new instrument’s face and
content validity. Polit and Beck’s (2006) method of content validity estimation for relevance
was used to calculate content validity. The item-content validity and overall scale averaging
calculation was 0.97. Internal consistency was used to assess reliability. The total-item
correlation coefficient of the instrument was 0.96.

IMPLICATIONS

Technology has the potential to improve health care quality and cost. Technology use is
becoming a crucial part of patient care, and older adults are the inadvertent recipients of

this care due to increased incidence of chronic illness. Older adults embracing the use of
technology could be a complex issue, particularly if their interface is unsuccessful. Nurses
should be cognizant of the issues related to older adults’ use of technology. Nurses should
also be involved in the iteration process of new systems. The U.S.A.B.I.L.1.T.Y. model could
serve as a guide in the formative evaluation of new technology.

CONCLUSION

Usability is key to accepting technology. The user’s perception of a given technology is
affected by his or her awareness of the fact that technology will or will not allow him

or her to complete a task (Dillon & Morris, 1999). Older adults are becoming the fastest
growing population of Internet users; however, cognitive and functional limitations may
cause challenges in their use of technology. The intention to use a website depends on its
usability. The use of technology or online resources offers invaluable benefits to older adults
in maintaining their independence and increasing engagement, which could improve health
outcomes.
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Figure 1.

(A) Technology Acceptance Model (Davis, 1989) and (B) the United Theory of Acceptance

and Use of Technology (Venkatesh, Morris, Gordon, & Davis, 2003).

Adapted from Davis, F.D. (1989). Perceived usefulness, perceived ease of use, and user
acceptance of information technology. MIS Quarterly, 13, 319-340; and Venkatesh, V.,
Morris, M.G., Gordon, B.D., & Davis, F.D. (2003). User acceptance of information

technology: Toward a unified view. M/S Quarterly, 27, 425-478.
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Theory of Planned Behavior. Adapted from Ajzen, 1. (1991). The theory of planned
behavior. Organizational Behavior and Human Decision Processes, 50, 179-211.
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Res Gerontol Nurs. Author manuscript; available in PMC 2023 May 16.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

Caboral-Stevens et al.

Page 12

v » | Usability Behavior
o Unique individual
factors
USER
I Cognitive Perceived
Age,

Web N 3 control (PC)
site Intent to use
sotvare === T gl Cultire. , —'
and E Information Perceived
design Literacy, processes user

R experience

F Education Cognition

A .

C Socio- Perception

economic,
E Memory

demographic

Emotion

Chronic
illness

TECHNO-
LOGY/SYS-
TEM

Unknown

Efficiency

Learnability

Figure 4.
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