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 ■ The purpose of this poster is to outline a cost-effective, reproducible, and user-
informed approach for the evaluation and redesign of public health information 
technology (IT).

 ■ To elucidate this approach, we present our work evaluating the National Resource 
Center (NRC) Web site for the Agency for Healthcare Research and Quality (AHRQ).

 ■ IT applications are commonplace in the public health field, with applications 
ranging from biosurveillance to public education.

 ■ For public health IT to be accessible, usable, and useful to its audience, it must be 
thoroughly evaluated.

 ■ Public health practitioners often work under limited resources and thus are unable 
to undertake a large usability evaluation or purchase high-tech usability lab 
equipment.

 ■ In this poster, we present one method that could easily be applied under heavy 
resource constraints to conduct an effective usability evaluation. 

 ■ To ensure key audience’s access to relevant, high-quality content, AHRQ contracted 
with RTI International to conduct content testing and usability testing of the NRC 
Web site.

 ■ In this presentation, we focus on the methods applied for usability testing of the 
NRC Web site and use our experience as a case study.

Step 1: Understand Goals and Constraints

 ■ Goal: Evaluate usability of the NRC Web site and provide actionable 
recommendations to AHRQ to improve usability.

 ■ Constraints: 

 ● Time: All activities, including writing a report of recommendations, had to be 
completed in 2 months.

 ● Scope: The NRC Web site has a heterogeneous user base. 

 ● Resources: High-tech usability equipment such as eye-trackers were not 
available (or affordable) for this study; budget was limited and did not allow for 
travel and in-person evaluations.

Step 2: Develop Targeted Evaluation Plan 

 ■ Identify the kinds of users who visit the NRC Web site and tailor the evaluation 
(addresses constraint: scope).

 ■ Identify major “tasks” that users will complete during an NRC Web site visit and 
ensure that the evaluation goes through these tasks (addresses constraint: time).

 ■ Prior to evaluation, map out detailed steps for each task so that deviations that 
users make will be easily noticed (addresses constraint: time).

 ■ Use a remote testing protocol (addresses constraints: resources, time).

 ■ At the end of evaluation, provide client with a priority list of usability-related items 
that need to be addressed (addresses goal: actionable recommendations).

Steps in the Protocol 

 ■ This simple protocol has six major steps:

1. Identify major user types of the application.

2. Identify major “tasks” that these users will typically complete.

3. Map out detailed steps for each task prior to usability testing.

4. Use a remote testing protocol consisting of a qualitative component (cognitive 
walkthrough) and a semi-quantitative global assessment (SUS).

5. Develop a priority list of recommendations from the cognitive walkthrough 
using usability principles to convert themes into actionable steps.

6. Calculate SUS scores to provide a global usability grade.

Protocol Summary 

 ■ The usability protocol described in this presentation can be applied to evaluate the 
usability of any public health IT tool. The protocol is:

1. Cost-effective: The protocol requires no set-up or equipment other than 
an Internet-connected computer and 1 to 2 staff members to conduct the 
interviews.

2. User-informed: The results are completely informed by potential users of the 
site, and not by experts, thereby making this a totally user-informed approach.

3. Reproducible: The approach can be easily used for a variety of applications by 
following the steps listed previously. 

Homepage

Tools and Resources

 ■ The NRC (http://healthit.ahrq.gov/) is a Web site that supports AHRQ’s mission of 
creating and disseminating evidence on the value and utility of health IT.

 ■ The NRC is a central, searchable repository for information on health IT and the role 
of health IT in health care quality, safety, and efficiency. 

 ■ The NRC contains various resources related to health IT, including

 ● published articles and reports;

 ● tools, such as a health IT literacy guide and evaluation toolkit; and

 ● extensive information on AHRQ’s health IT portfolio. 

 ■ The ability of a software application 
to be understood, learned, and 
used (Bertoya et al., 2006)

 ■ The degree of effectiveness, 
efficiency, and satisfaction 
provided by an application (Van 
Welie et al., 1999)

 ■ Working with AHRQ, we classified NRC users into three main groups:

 ■ We focused our recruitment on specific stakeholder organizations, including 
associations of health officials, associations of health care institutions and 
leaders, Health Information Exchanges, Regional Extension Centers, and Beacon 
Communities.

 ■ The project team conducted 
a review of the NRC Web site 
to identify the main tasks that 
users would complete while 
visiting the site.

 ■ We selected seven tasks based 
on the likelihood that most 
users visiting the site would 
complete these tasks. 

 ■ Two of the seven tasks were specific to each user group.

 ■ For each task, the project team mapped out detailed steps so that deviations that 
users may make during testing could be easily noticed.
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 ■ The tasks were framed as “scenarios” so that users could imagine themselves 
actually using the Web site to complete the task. For example: 

 ● “Let’s assume that you are interested in finding information about a specific 
event related to health IT, say a conference. Please use the NRC to find out 
more about this event. Specifically, when is/was the event? Where is/was the 
event?”

 ● “For a study you are working on, you need to find three peer-reviewed 
references on Clinical Decision Support Systems that will inform your work. 
Please use the NRC to identify three such articles.”

 ● “You are on a conference call with some of your colleagues, and they are 
wondering who the principal investigator is for the AHRQ-funded project 
titled, Using an Electronic Personal Health Record to Empower Patients with 
Hypertension. You ask them to hold on for a minute and let them know you 
can look this up using the NRC. Please do so.”

 ■ The goal of our usability evaluation is to provide actionable recommendations (in 
this example, to AHRQ). 

 ■ To do so, we:

1. examined the ease with which the cognitive walkthrough tasks could be 
completed and paid special attention to tasks that users found difficult;

2. identified themes that emerged during the cognitive walkthrough across 
audience groups and noted differences by audience segments;

3. calculated SUS scores for each participant;

4. compared these scores to accepted “average” scores from the literature; and

5. developed recommendations that flow logically from these results and 
prioritized our findings based on the principles of usability (Dix, 2004).

 ■ We developed a qualitative summary of major themes (14) that emerged during 
the cognitive walkthrough.

 ■ Examples of themes include the following:

1. too many navigation options on the homepage leave user overwhelmed and 
searching inefficient; and

2. “Past Events” section contains sufficient information, but the layout could be 
reorganized for more efficient searching.

 ■ We translated each theme into an actionable recommendation using principles of 
usability to prioritize (Dix, 2004).

 ■ Major themes from the cognitive walkthrough were converted into actionable 
recommendations.

 ■ Each recommendation was tied to a core usability principle.

 ■ In addition to actionable recommendations, we also provided an overall SUS score 
for usability.

 ■ SUS scores can be easily calculated following a simple procedure.

 ■ SUS scores were provided by user type and overall. 

 ■ A SUS score of 68 is accepted as “average usability” by industry standards.

 ■ To ease logistical burdens associated with usability testing, our entire protocol was 
developed to be performed remotely.

 ■ We used a Webinar service (such as AT&T connect) that enabled individuals in 
different geographic locations to interact using a single screen.

 ■ Remote testing has several advantages:

 ● It is cost-effective and low-burden for all those involved.

 ● It allows users to work in their natural environment (e.g., home or office), 
thereby creating a more comfortable and realistic testing ambience.

Components

 ■ The remote testing protocol had two main components:

1. The cognitive walkthrough: where users “walked through” each of the seven 
tasks and verbalized their thoughts about the Web site while completing these 
tasks.

2. The System Usability Scale (SUS): a straightforward 10-item Likert scale that 
provides a global, high-level view of usability assessments (Brooke, 1996).

 ◆ The SUS is structured so that questions alternate between framing the 
application positively and negatively. 

 ◆ The structure encourages the respondent to carefully consider their 
response.

Source: Brooke, J. (1996).

Sample Tasks

Providing Actionable Recommendations

Final RecommendationsRemote Testing Protocol

The SUS Scale – A Closer Look

Author Affiliations
1 RTI International, Waltham, MA
2 RTI International, Research Triangle Park, NC
3 RTI International, Rockville, MD

Acknowledgments
+No AHRQ funding was used for this presentation.

More Information
*Presenting author: Dr. Mahima Ashok
781.370.4028 
mashok@rti.org

RTI International 
1440 Main Street, Suite 310 
Waltham, MA 02451

Presented at: APHA Annual Meeting, Boston, MA, November 2–6, 2013

www.rti.org RTI International is a trade name of Research Triangle Institute.

Effectiveness

Efficiency

Satisfaction

Usability

Sample Tasks 
(7)

General Tasks 
(5)

User-specific Tasks 
(2 per group)

NRC Users

Decision-makers 
(n=1)

Implementers 
(n=6)

Researchers 
(n=2)

Principle of Usability Definition

Learnability The ease with which new users can begin to interact with the 
application in an effective fashion, resulting in maximal performance

Flexibility The different ways in which the user and the system can exchange 
relevant information

Robustness The extent to which the system supports the user’s understanding of 
whether tasks have been completed successfully 

Area within 
the NRC

Principle of 
Usability (+ or -) 

Summary of Comments (Number 
of participants per comment: 

Role of participant)

Recommendation 

Homepage 
(layout)

Learnability (positive finding) Ample white space is available (3: 2 implementers, 
1 researcher).

The overall layout is pleasing (4: 1 decision maker, 
2 implementers, 1 researcher)

Overall layout of the homepage 
can remain similar to its current 
form with the exception of 
the rotating center image (see 
below).

Homepage 
(rotating 
images)

Flexibility (negative finding) Rotating images on the center of the homepage 
are distracting (5: 3 implementers, 2 researchers). 

Rotating images in the center of the screen are 
helpful (3: 1 decision maker, 1 implementer, 1 
researcher).  

Remove rotating image. Replace 
with static link to “Expert” 
information or relevant news 
piece. 

Search: Web site 
search function

Learnability, Flexibility, 
Robustness (negative finding)

Web site search engine was not accurately 
capturing information on the Web site (5: 
3 implementers, 2 researchers), and users 
were unable to sort / filter as needed (2: 2 
implementers).

Restructure search functionality 
based on successful popular Web-
based search engines.  
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