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Abstract. The usability evaluation of published clinical guidelines (GL) on the
web is an important analytical tool. This evaluation helps to determine how
presentation affects GL use; it identifies the user’s needs and assesses whether
the user’s perceived success rate in finding an answer is reliable or not. Such
information is of great value since an inaccurate perceived success rate could
lead to potentially critical consequences. This paper explores literature focusing
on the usability evaluation of GL web-sites. We examine the evaluation goal,
criteria and methods that researchers considered in GL website evaluation. We
found that although many researchers have concentrated on the evaluation of
clinical decision support systems and their usability; a problem subsists. Eval-
uation of the usability of published GLs on the Web and the understanding of
the users’ interaction is in its infancy. Building GL websites is not substantially
different than building a highly functional website with high usability in general.
However, there are particular factors such as clinicians’ time constraints and
information overload that need to be considered in the design of a GL website
and its evaluation.
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1 Introduction

Clinical guidelines (GLs) are widely used. According to the National Guidelines
Clearinghouse, more than 320 organizations have been involved in the development of
GLs by 2016, including CGLs authoring organizations, academic research groups, and
commercial publishers. There is no real length restriction for GLs and they are pro-
duced in a variety of digital and print formats. They can be as short as a single page or
as long as a booklet of more than 15 pages. Presenting the GL content in PDF format
reduces the chance of finding a relevant answer quickly [1]. To increase accessibility,
some GL authoring organizations publish their documents on the Web.

Studies on the accessibility of GLs have revealed that clinicians need to find
answers to their questions within 2 min [2]. It is therefore highly important that rele-
vant, accurate information is available as quickly and easily as possible and well within
this time limit. However, publishing GLs on the Web may not necessarily make them
easier to use, as a poor design can make a system difficult to learn and complicated to
use and leads to negative consequences [3]. Furthermore finding the right information
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in a GL and comparing GLs of interest can be challenging for users, especially as the
number of electronically available GLs increases. Therefore, a usability evaluation of
published GLs on the Web is necessary to investigate how presentation affects GL use.
In this paper we systematically reviewed the literature to summarize the existing
publications on usability evaluation of published GLs on the Web considering evalu-
ation criteria, metrics and evaluation methods.

2 Materials and Methods

To retrieve and extract data from relevant studies, we performed a systematic literature
review using PubMed and Google Scholar databases. The selection process is pre-
sented in Fig. 1. The last search was conducted in March 2017. In order to find more
relevant literature, we used a backward snowballing method. Note that our literature
search did not include clinical decision support system and their usability evaluation.
We employed a Thematic analysis method [4] to identify the evaluation themes pre-
sented in Table 1: (1) Usability, (2) Using iconic language, (3) Searching, and
(4) Patients guidelines.

‘ 2258 abstracts screened for relevance ‘

v

‘ 83 (duplicate removed) articles reviewed for full text ‘

J

13 articles identified by backward
snowballing method

V

25 articles included in this paper

Fig. 1. Selection process of retrieved articles

3 Results

Table 1. Identified articles, their evaluation criteria and methods

Ref. | Evaluation goal/criteria Method
Theme 1: Usability
[5] | Evaluation of GL presentation in XML, PDF, Evaluation of the satisfaction of GL general

and PDA users, GL developers and GL reviewers by
asking questions

[6] | Evaluating website quality to identify factors Semi-structured interviews, the inter-views were
affecting health care workers” adoption of GL | based on the PRECEDE (predisposing,
website: accuracy, completeness, readability,

(continued)
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Table 1. (continued)

Ref. | Evaluation goal/criteria Method
design, provided references, disclosures, reinforcing, and enabling causes in educational
usability, findability, relevance diagnosis and evaluation) model
[7]1 | User experiences of GLs on mobile through the | Data from users (who installed the mobile app)
concept of webflow: navigation, learning, was collected through the online questionnaire
focused attention, challenges, orientation
[8] | How do GL features influence their use? Literature search
[9] | Evaluation of acceptability and usefulness Initial online survey and a more de-tailed
follow-up feedback survey emailed to web users
[10] | To assess the effect of differing GL Scenario-based and task completion. The GLs
representation formats on the quality of nursing | were presented in two for-mats: PDF and web
care plans and on the experiences of nurses based interactive. Participants were asked to
‘think-aloud’ during task completion and their
experiences were recorded, transcribed, and
analysed through a cognitive task analysis
[11] | To fine tune the presentation of GL information | Remote collection of both quantitative logging
data (browsing) and qualitative use (on user
preferences, information) and usability issues
from users of GL system
[12] | Case studies on website look and feel Interviews
[13] | Evaluate how the structure of GLs accompanied | Presenting GLs to the participants (divided in
with search function impacted finding the right | two groups) in two different ways. Survey
answer, GL usage and efficiency: response (questionnaire), scenario based task completion,
accuracy, users’ satisfaction and performance questionnaire to collect feedback on the GL
structure, ease of finding the answer, advantages
of the webpage, and their experience with search
functionality
[14, | Testing multi-layered presentation format of GLs | User testing, semi structured interviews (on the
15] | on their developed prototype: findability, overall structure, layout, and components of the
usefulness, usability, understandability, format), applying a think-aloud method for
credibility, and desirability exploring important aspects of user experience
[16] | Users’ interaction and performance: efficiency, | Five GL websites were evaluated and compared
effectiveness, learnability, response accuracy, using an eye-tracker, a preliminary survey, a
number of mouse clicks and usage rate for search | scenario-based task completion, and a
functions, task completion time, users’ objective | semi-structured interview
and perception of task success rate, and learning
effect for inexperienced users
[17] | Usability evaluation of five GL websites and A pretest survey, scenario-based task
users’ feedback. Metric: perceived usability completion, system usability scale
(SUS) questionnaire, observation, and
semi-structured interview
[18] | To evaluate the efficacy, acceptability and Website analytics and semi-structured interviews
feasibility of using QR codes to facilitate ‘Just in
Time’ learning of GLs by measuring usage
statistics such as page views, unique page views
and average time spent on page
[19] | Comparing different methods of GL Systematic literature survey

dissemination: “health professionals’ perceived”
usability and practice behaviour change of
information and communication technologies

(continued)
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Table 1. (continued)

Ref. | Evaluation goal/criteria Method
[14, | To investigate physicians’ preferences, perceived | View random clinical scenario and GL
20] | usefulness and understanding of a new recommendation in a multi-layered format or

multi-layered GL presentation format compared
to a standard format

Theme 2: Using iconic language

[21]

[22]

[23]

To assess VCM, if the language is easy to learn,
understand and use. Respondents’ document
length and question type were documented and
evaluated

Usability study of an iconic user interface to ease
information retrieval of GLs, comparing a
Visualization of Concepts (VMC) with a
non-VCM inter-face: time taken, users’ ability,
and perceived usefulness

To evaluate VCM for the consultation of GLs:
response times, number of errors, response
accuracy, perceived usability

Theme 3: Searching

[24]

[25]

[26]

[27]

Comparing concept-based and context-sensitive
GL search in free-text search retrieval
performance

Health information-seeking behaviour on the
Web: internet use and ascertaining challenges
Comparing user experiences and perceived
usability on two proto-types: search-based and
content-based recommendation ranking of GLs
Information searching behaviour of medical
students, evaluated the effect of varying levels of
task difficulty on search behaviour according to
demographic variables. Querying details, search
results interaction details, querying versus
clicking behaviour and task completion time
were evaluated

Theme 4: Patients guidelines

[28]

[29]

To assess their Portal’s functionality,
effectiveness and identify any usability problems
from perspective of the patients: the quality of
the provided information, whether the
information they accessed had helped in any
decisions they had to make, and the preferred
search options

User test of a patient version of a SIGN GLs

standard format to physicians after which they
answered multiple-choice questions using
clickers

Participants were asked to register VCM training
time, to indicate the meaning of VCM icons and
sentences, and to answer clinical questions
related to randomly generated drug
monograph-like documents, supplied in text or
VCM format. Compared the correctness of
responses and the response times obtained with
text and VCM and applied linear regression
analysis

Scenario-based (two different scenarios for each
interface). The ability and time taken to select a
relevant re-source were recorded and compared.
A usability analysis was performed using SUS

Comparison of response times, response
accuracy and the number of recorded errors
during task completion using VCM or a textual
interface. Users’ perceived usability was
evaluated with SUS

Precision and recall of the designed search
engines

Literature review on the topic area from 2006 to
2010

A survey (pretest questionnaire), scenario-based
with given tasks, SUS and interview

Participants were attended in an inter-active
information retrieval experiment type
methodology that was used to study the
interactive searching behaviour with structured
observation

Two focus groups reviewed the usefulness of the
Portal, 6 women participated in the pilot
usability evaluation, and 13 women participated
in the onsite usability evaluation

Using a think-aloud protocol method, all
sessions were recorded and transcribed




54 S. Khodambashi and @. Nytre

4 Discussion and Conclusion

According to the results, no gold standard has been considered in the GL website
evaluations. We identified that measuring efficiency was the most used criteria in GL
evaluation including task completion time, time spent and number of made errors. The
second most popular evaluative criteria was perceived usefulness by applying SUS
method, followed by presentation format. The number of evaluations focusing on
usability and usefulness, however reviewing the articles revealed that it is not clear how
they evaluated them. It is necessary for researchers clearly report how they evaluate and
measure usefulness and usability. Although searching function is one of the important
factors in findability of information on a GL website, not much attention has been paid
to it. GL websites should not only be assessed by ease of use, presentation format,
layout, and supported digital features with intuitive and simplified navigation, but also
it is necessary that efficient search and the format of search results presentation are
evaluated. As clinicians’ time constraints and information overload are two factors in
GLs adoption, evaluation of the search function and its retrieval performance in effi-
ciently identifying relevant GLs is needed (i.e. a trained search function for clinical
terms, especially for synonyms, acronyms, and abbreviations).
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