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Abstract 
Healthcare websites, that are influential in healthcare decision-making, must be evaluated for 
accuracy, readability and understandability by the average population. Most existing frameworks 
for designing and evaluating interactive websites focus on the utility and usability of the site. 
Although these are significant to the design of the basic site, they are not sufficient. We have 
developed an iterative framework that considers these attributes longitudinally as information 
and structural formats change over time. The result will be websites high in ‘consumer usability’. 
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diseases. Although these risk calcula-
tors are interactive, the sites do not con-
sistently focus on tailoring content to 
the general population. Over 47% of US 
adults have difficulty accurately inte-
grating information with text [1]. Fur-
thermore, even some well-educated 
adults have difficulty with numeracy [2]. 
Numeracy is numerical literacy. This has 
potential implications for healthcare 
decision-making. Websites that dis-
seminate individualised health-related 
information need to be “user focused”. 
User-focused sites must not only be 
designed with good utility and usabil-
ity, but must also address the functional 
literacy of the general population. This 
involves ensuring that the website text 
and cognitive artifacts such as graphs 
are not only readable, but understand-
able at a level that enhances decision- 
making. We have developed a 
multi-prong approach for the develop-
ment of healthcare websites that target 
the average healthcare consumer as 

shown in Figure 1. 
User-focused websites are modeled 

upon the characteristics of the user 
population and purpose of the site or 
tasks of the users. Employing cardinal 
axioms of good design throughout the 
website design lifecycle gives rise to 
sites that are easy to navigate, easy to 
read, easy to understand, easy to learn 
and acceptable to users. But it is not 
enough to design sites around only the 
typical user characteristics such as age, 
education, skill level, etc. Literacy lev-
els and suitability of the materials for 
the targeted audience must be ad-
dressed as well. In addition, the con-
tent must be accurate and 
peer-reviewed by experts in the associ-
ated domain. Finally, the users must find 
the site easy to understand. It is esti-
mated that over 23 million Americans 
do not understand the information given 
to them by their healthcare profession-
als [3]. 

1. Introduction 

Patients have increased responsibil-
ity for their healthcare choices. Con-
sumer retrieval of health information has 
never been more prevalent than it is 
today, with ready access to large 
amounts of health information on the 
Internet. In the past, physicians pro-
vided filtered health information to the 
consumer. The Internet, which is fast 
becoming a repository of health infor-
mation, does not help the consumer to 
critically evaluate health information. 
Further, this health information is not 
necessarily concordant with evidence- 
based sources. Conflicting information 
is frequently found about what are con-
sidered healthy versus unhealthy life-
style behaviours. To make informed 
choices between various healthcare al-
ternatives and lifestyle behaviours, dis-
ease risk calculators are being promoted 
as one way to help healthcare consum-
ers understand their risks for various 
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Figure 1:  Website Developmental Model for the Healthcare Consumer 
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2. Development 

2.1 User and Environmental 
Analysis 

One of the most important issues in 
the design of usable web applications 
is to understand the people who will 
be using the application and match 
their capabilities including their read-
ing and analytic abilities. As shown in 
section A of Figure 1, a user analysis 
is conducted to determine the char-
acteristics of the intended users of the 
website, such as age, education, skill 
level, disabilities, cultural background, 
goals, computer literacy level, fre-
quency of use, and familiarity with the 
domain [4]. The characteristics of the 
user population will dictate the layout 
and complexity of the interface. The 
major goal in the development of us-
able web interfaces is to design inter-
faces that match user capabilities. In 
conjunction with the user analysis, the 
environmental analysis specifies the 
conditions in which the site is used. 
Several aspects of the physical envi-
ronment are significant to the design 
of the interface. The place and condi-
tions in which the interface is used can 
be a deciding determinant for the type 
of interaction the user has with the in-
terface [5]. 

Websites are accessed from around 
the world. Privacy of information is 
important, but social and cultural is-
sues are an integral part of the analy-
sis. The social environment of the users 
can impact the success or failure of a 
website. Social issues that need to be 
addressed as part of an environmental 
analysis are: 1) Will the user share in-
formation; and 2) Are resources read-
ily available to assist the users [6]. 
Cultural issues are significant to con-
sider and not only relate to ethnicity, 
but also to socioeconomic status, pro-
fessional status, and regional differ-
ences [6]. Taking into account the 
characteristics of the users and the 
environment are only two points of the 
triad of good human-computer inter-
action design. We must also consider 
the users’ tasks by using a technique 
called task analysis. 

2.2 Task Analysis 

Task analysis is the process of iden-
tifying website functions that have to 
be performed, the required input and 
output formats, website constraints, 
information categories and flow, and 
the communication needs of the users 
[6-9]. Essentially, it determines the 
goals of the users and what the users 
will need to do to meet these goals. A 
task analysis, as shown in section A of 
Figure 1, should ensure that only the 
necessary and sufficient task features 
that match the users’ capacities and 
are required by the task are included 
in the website implementation. Ulti-
mately, task analysis will guide the 
overall website design, the usability 
specifications, and system functional-
ity. There are many types of task analy-
sis and understanding the user and 
environment can assist in choosing the 
one that will provide the most informa-
tion [6, 7, 9]. 

2.3 Representational 
Analysis 

Representational analysis, as shown 
in section B of Figure 1, identifies the 
optimum way to display information to 
the user according to their task. It is an 
approach that breaks down a task into 
parts, examines the representational at-
tributes of each part, and identifies the 
external representation that supports 
the task of the user or purpose of the 
website [10]. The goal in identifying the 
external representation that best sup-
ports the users’ tasks is to reduce the 
cognitive load of the user and increase 
the ability to easily reason in complex 
domains. Healthcare information that is 
driving healthcare decision-making can 
be very complex and can be very diffi-
cult to understand, thus a representa-
tional analysis will ensure that the 
structure of the website is not a source 
of confusion. Additionally, a represen-
tational analysis can also be helpful in 
presenting complex data in an under-
standable representation. 

2.4 Functional Analysis 

A functional analysis examines the 
relationships of the entities within the 

domain, the user goals and how the 
users will reach these goals, the struc-
tures needed for successful goal com-
pletion, and the information flow within 
the website [9, 11]. Essentially, it de-
termines the functions and overall navi-
gation of the site. This analysis 
identifies top-level domain structures. 
Once again the content and visual cri-
teria feed into the functional analysis 
and help to identify the structure of 
the website. 

2.5 Visual-Graphical 
Representation 

Standards are employed regarding 
the website content and visual repre-
sentations. The selected standards will 
depend upon the purpose of the 
website, its use and its users. Strictly 
educational sites where information 
flow is uni-directional involve that the 
text is written at the 6th-8th grade level 
and provides associated pictures re-
lating to the content. Sites that are in-
teractive such as risk calculators where 
there is an exchange of information, as 
well as information displays, require 
the consideration of information dis-
play features. Features that should be 
considered are the effects of the dis-
play on decision processes, the form 
of the display, and the sequence of 
information within the display [12, 13]. 

The usefulness of graphical presen-
tations for communication of data has 
become more prevalent mainly because 
graphical representations are easy to 
create. They must have a purpose, add 
value, and increase the clarity of the 
information on the website [14, 15]. 
Empirical research has increased to 
determine how people perceive statis-
tical graphs [16, 17]. Representation of 
quantities such as proportions, fre-
quencies, or percentages is frequently 
depicted in the length of a line, the area 
of a pie, or the size of a cylinder [16, 
18]. Simplicity has been advocated as 
well. Tufte recommends using simple 
graphs that make the most of the “data 
ink ratio” [19]. Although graphic rep-
resentations should look pretty, the 
attractiveness should not distract from 
the depicted data. 
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2.6 Comparative Analysis 

Comparative analysis, as shown in 
section B of Figure 1, examines differ-
ent aspects of other similar websites 
or applications on the World Wide 
Web. It contrasts the original applica-
tion or website with the other applica-
tions or websites in terms of 
functionality, navigation, usability as-
pects of the interface screens, and user 
platforms. It assists with defining al-
ternative representations, and can pro-
vide design ideas and determine what 
is good and what is bad about similar 
existing applications or websites [8]. 

The methods described above assist 
the developer(s) in the process of the 
creation of the healthcare website. If 
all of these factors are addressed, then 
a well-designed prototype of the 
healthcare website should be the re-
sult. From this prototype, an evalua-
tion analysis is then applied. 

Once the basic website is designed, 
then inspection methods are employed 
to uncover problems with user inter-
faces and make suggestions for fixing 
the problem. They are considered 
evaluation methods that are completed 
when the user interface is ready for 
user testing. In addition to well-pub-
lished inspection methods such as key-
stroke level models, cognitive 
walkthroughs and heuristic evalua-
tion, we suggest adding Health On the 
Net criteria and American Medical As-
sociation benchmarks to inspection 
methods for healthcare websites de-
signed for the general consumer. 

2.7 Concept Model 
Comparisons 

Section C of Figure 1 shows the 
evaluation techniques needed to de-
velop good quality websites. Compar-
ing the users’ and designers’ 
conceptual model using the technique 
of the cognitive walkthrough identifies 
numerous problems within an interface 
[20]. The cognitive walkthrough can 
disclose many problems that a first- 
time user would encounter with the 
website functionality and ease of use. 
It defines how well the website sup-
ports “exploratory learning”, or how 
well the first-time user can reach a goal 

without formal training [20]. It is a tech-
nique that focuses on errors in design 
that would interfere with the users 
reaching a goal. It also explains mis-
matches between the users’ and the 
designers’ conception of a task. The 
cognitive walkthrough consists of an-
swering a set of questions that iden-
tify the users’ goals and how easy it is 
for the user to meet these goals. Be-
fore beginning this type of analysis, 
the designer must know the users, their 
respective tasks or goals, and the ac-
curate action order for each task or 
goal [21]. 

2.8 Keystroke Level Models 

Keystroke Level Models, on the 
other hand, focus on determining the 
execution times of individual opera-
tions within an overall task [6] such as 
pointing, clicking, thinking, waiting 
and deciding. This type of analysis 
provides performance estimates and 
ways to improve the interaction with a 
website by determining what tasks are 
consuming the most amount of time. 
Reduction in time is equivalent to an 
increase in performance. 

2.9 Heuristic Evaluation 

Heuristic evaluation is one of the 
most commonly used inspection tech-
niques due to its low cost [22]. The 
test requires that a small set of experts 
evaluate a user interface based on their 
knowledge of human cognition and 
interface design rules of thumb [4, 8]. 
Heuristic evaluations are generally 
good at exposing the majority of us-
ability problems within an interface. 
However, heuristic evaluations cannot 
reveal all problems, and the strength 
of the test lies in uncovering local prob-
lems. Using this technique along with 
other tests will reveal both local and 
global problems. 

2.10 Standards of Practice 

The Health on the Net Foundation 
Code of Conduct (HONcode) focuses 
on the informational aspects of 
healthcare websites, specifically the 
reliability and credibility of the infor-
mation [23]. Although it is a certifica-

tion process, it does provide the guide-
lines considered in the certification 
process. Essentially, it attempts to 
standardise the quality of healthcare 
information on the web. The eight prin-
ciples considered include credibility of 
the author(s), complementarity of the 
information, data confidentiality, pro-
vision for source references, balanced 
evidence, publication of authors, spon-
sorship and advertising policies. 

Due to the variability of the credibil-
ity of health-related websites and the 
potential for commercial entities to in-
fluence the content of sites, guidelines 
were created for the American Medical 
Association to provide guidance for 
the creators of credible websites. Not 
only do these guidelines incorporate 
many usability principles, they also 
address issues regarding quality and 
reliability of the content, sources of the 
content, and funding and sponsorship 
of the content [24]. Adhering to these 
guidelines ensures that users have in-
formation regarding the credibility of 
the website. Lay users need websites 
that not only are usable, but also pro-
vide content quality and comprehen-
siveness. 

Providing content quality also in-
volves ensuring that the website is 
functional and works for different types 
of users with different types of de-
vices. The World Wide Web Consor-
tium (W3C) is an international 
consortium that creates Web stand-
ards and guidelines to promote “Web 
interoperability”.  Their mission is “to 
lead the World Wide Web to its full 
potential by developing protocols and 
guidelines that ensure long-term 
growth for the Web”.  These stand-
ards known as W3C Recommendations 
are open (non-proprietary) standards 
[25].  Websites need to be compatible 
to different types of users from differ-
ent types of devices including mobile 
devices. At a more basic level, websites 
need to have valid Web pages with 
unbroken links. We recommend, prior 
to launching a website, the use of the 
W3C Validator.  The Log Validator is a 
tool which improves website quality 
by validating  (X)HTML, checking 
hyperlinks and validating CSS 
stylesheets [25, 26]. 

Each of the guidelines and tools pro-
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vided in this model helps to ensure that 
healthcare websites are built to be ac-
cessible to anyone, thus promoting 
interoperability. Yet these same 
websites are designed to promote ex-
ploratory learning, ease of use, and 
ease of understanding. 

3. Evaluation Analysis 

Finally, a triad of interconnecting 
evaluation methods, as noted in sec-
tion D of Figure 1, is conducted to en-
sure user understandability and user 
satisfaction of healthcare websites. 
This process is inherently iterative. As 
one aspect is ‘fixed’, it may create a 
difficulty in another area. While these 
methods address different aspects, the 
inter-related nature of a healthcare 
website requires that everything be 
addressed until all problems or diffi-
culties are resolved. This includes con-
tent-based testing, expert-based 
testing and user-based testing. The 
content-based testing consists of 
evaluating the content and graphics 
based on display criteria as well as 
readability of the site. The expert-based 
testing evaluates the quality and ac-
curacy of content information by sev-
eral domain experts – essentially a 
peer-review process. The user-based 
testing involves typical scenario- 
based testing of shell functionality 
and task completion, understandability 
of the site, and consideration of the 
literacy level of the targeted popula-
tion, as well as tools measuring user 
satisfaction. 

3.1 Content-Based Testing 

Content-based testing must involve 
the use of instruments that evaluate 
the readability of text. There are a 
number of instruments that use a read-
ability formula such as the Flesch’s, 
Fry’s or the Simple Measure of Gob-
bledygook (SMOG) [27-29]. However, 
lowering the reading level does not 
necessarily address understandability. 
On healthcare websites where consum-
ers with any level of literacy have ac-
cess, we suggest testing the site with 
one of the tools that uses a readability 
formula and evaluates cohesiveness of 

text at the sentence and paragraph lev-
els. The Readability Assessment In-
strument (RAIN) uses 14 different 
variables to evaluate text comprehen-
sion [30]. Another tool that addition-
ally evaluates readability, but also 
graphics, layout and typography, and 
cultural appropriateness, is the Suit-
ability Assessment of Materials (SAM) 
[31]. Although the SAM was devel-
oped for use with print materials, it has 
also been used to assess video- and 
audio-taped instructions to patients. 
We plan to further test the instrument 
on web-based educational compo-
nents. Lastly, there are domain-specific 
visual display criteria that should be 
considered when designing healthcare 
websites. For example, websites that 
communicate risk should follow some 
communication standards such as pro-
viding risk magnitude, relative risk, cu-
mulative risk, uncertainty, and 
interactions [32]. Even simpler, if pro-
viding quantitative information, the 
elements of the graphic format must fit 
the represented data such as pie charts 
for proportions or line graphs for 
trends. 

3.2 Expert-Based Testing 

The second component in the triad 
is expert-based testing. Essentially this 
involves using experts in the content 
domain to evaluate the content for ac-
curacy, reliability, and quality. While 
these experts may not be able to pro-
vide consumer level critical analysis of 
the domain knowledge, they must be 
sensitive to it, while providing exper-
tise on the accuracy of the informa-
tion. In addition, this component can 
be considered a peer review of the con-
tent on the website. A rationale for peer 
review is to increase the probability 
that inaccuracies in the content are 
identified and fixed. It is a way to en-
sure the authors that the content rep-
resents a reliable body of knowledge. 

3.3 User Based Testing 

The third component in this triad is 
user-based testing. Small-scale usabil-
ity studies are an important way to 
validate interface design decisions and 
to test alternative interfaces. These 

studies include talk aloud methods [20] 
in the controlled environment of the 
lab, in which the users talk about what 
they are doing and thinking out loud 
as they use the interface. This tech-
nique collects procedural information 
about mental processing; wherein the 
investigator can make deductions 
about problems a potential user may 
have with an interface. The use of au-
dio-video recordings while the sub-
jects are working with the interface 
provides a rich source of data for later 
coding and analysis [33]. These tests 
uncover hidden functional and inter-
face design flaws. Specifically, the stud-
ies uncover differences between the 
users’ and designers’ mental models 
of a website. 

In addition to small-scale usability 
studies, we test the users on their un-
derstanding of the content of the 
website using a qualitative approach. 
We begin with determining their lit-
eracy level with an instrument such as 
the Newest Vital Sign or Test of Func-
tional Health Literacy in Adults 
(TOFHLA) [34, 35]. Either instrument 
reliably assesses literacy level; how-
ever, the Newest Vital Sign is a quick 
screening tool with only six questions. 
The results of this measure allow us to 
associate the literacy level with the 
results of the users’ understanding of 
the content. 

Finally we determine users’ satisfac-
tion with the website through the use 
of the Computer System Usability 
Questionnaire [36, 37]. The Computer 
System Usability Questionnaire is an 
18-item questionnaire on a Likert scale 
that measures overall user satisfaction, 
but specifically “ease of use, ease of 
learning, simplicity, effectiveness, in-
formation, and user interface” [36, p66]. 

Taken together, these methods cre-
ate a comprehensive evaluation of the 
healthcare website. We start with a 
design framework and end with an 
evaluation framework. We respect that 
there is a time commitment to a well- 
designed Healthcare Website. How-
ever, if the goal is a seamless experience 
for the consumer, developers will find 
that the time will have been well spent. 
The metric will be the number of visi-
tors to the Healthcare Website and the 
comments left by the users. 
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4. Conclusion 

A framework has been developed for 
healthcare internet sites that build 
upon well-established system design 
and evaluation methods. In addition 
to the typical suite of methods, we 
have added several other methods to 
ensure that the website content not 
only is functional and usable but ad-
dresses content display, readability, 
credibility, accuracy, and 
understandability to the average 
healthcare consumer. As connectivity 
continues to grow, it is imperative to 
construct reliable and valid tools that 
not only address utility and usability 
but also take into account health lit-
eracy levels. As more Web enabled 
devices enter the market, developers 
must scan the environment to see 
whether consumers are attempting to 
view Healthcare Websites from com-
puters, tablets, kiosks, PDAs or cell 
phones. Each receiving device will cre-
ate different limitations for the website 
developer. 

The methods we used herein have 
important benefits toward user under-
standing of potentially complicated 
information in healthcare websites. 
These analyses provide the developer 
with tools to determine the overall func-
tionality and usability of a website as 
well as test the site for user readability 
and understanding. An evaluation of 
this framework will appear later. The 
study to evaluate the Model is 
underway. 

This paper demonstrates a new 
framework for designing healthcare 
websites incorporating well-docu-
mented user-centered design princi-
ples. The methods we employed in our 
framework show the benefits toward 
system usefulness, information qual-
ity, and interface quality. Incorporat-
ing user-centered design principles 
throughout the design lifecycle has the 
promise to assist in providing quality 
healthcare websites. 
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