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Abstract

Background: Health care organizations are tasked with providing web-based health resources and information. Usability refers
to the ease of user experience on a website. In this study, we conducted a usability analysis of academic medical centers in the
United States, which, to the best of our knowledge, has not been previously carried out.

Objective: The primary aims of the study were to the following: (1) adapt a preexisting usability scoring methodology to
academic medical centers; (2) apply and test this methodology on a sample set of academic medical center websites; and (3) make
recommendations from these results on potential areas of improvements for our sample of academic medical center websites.

Methods: All website usability testing took place from June 1, 2020, to December 15, 2020. We replicated a methodology
developed in previous literature and applied it to academic medical centers. Our sample included 73 US academic medical centers.
Usability was split into four broad categories: accessibility (the ability of those with low levels of computer literacy to access
and navigate the hospital’s website); marketing (the ability of websites to be found through search engines and the relevance of
descriptions to the links provided); content quality (grammar, frequency of information updates, material relevancy, and readability);
and technology (download speed, quality of the programming code, and website infrastructure). Using these tools, we scored
each website in each category. The composite of key factors in each category contributed to an overall “general usability” score
for each website. An overall score was then calculated by applying a weighted percentage across all factors and was used for the
final “overall usability” ranking.

Results: The category with the highest average score was technology, with a 0.82 (SD 0.068, SE 0.008). The lowest-performing
category was content quality, with an average of 0.22 (SD 0.069, SE 0.008). As these numbers reflect weighted percentages as
an integer, the higher the score, the greater the overall usability in that category.

Conclusions: Our data suggest that technology, on average, was the highest-scored variable among academic medical center
websites. Because website functionality is essential to a user’s experience, it is justified that academic medical centers invest in
optimal website performance. The overall lowest-scored variable was content quality. A potential reason for this may be that
academic medical center websites are usually larger in size, making it difficult to monitor the increased quantity of content. An
easy way to improve this variable is to conduct more frequent website audits to assess readability, grammar, and relevance.
Marketing is another area in which these organizations have potential for improvement. Our recommendation is that organizations
utilize search engine optimization techniques to improve their online visibility and discoverability.

(J Med Internet Res 2021;23(12):e27750) doi: 10.2196/27750
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Introduction

Background
A medical center’s website is often the first point of contact
with the public; its initial impact is responsible for returning
users and attracting new visitors [1,2]. It has the potential to be
the first step in improving patient satisfaction as well as
attracting new patients [3]. In a time when information is
expected to be readily available, medical centers use their
websites as a key tool for both patient communication and
education [4-6]. The users expect to find current and reliable
information on websites that are easily accessible in order to
make health-related decisions [7]. With many sources available
(eg, WebMD), medical centers are looking to improve their
internet presence to better engage with potential consumers [3].

Website Usability
Improving website usability is a noteworthy way in which
medical centers can improve their internet presence to attract
and retain more users and thus reach a larger audience with
accurate and reliable information. Usability goes beyond
surface-level design [8] but refers broadly to a product’s “user
experience,” such as ease of navigation or encountered problems
within a website [9]. It addresses the question of how easy or
pleasing a website is to use (which can influence how many
users engage with it), the level of engagement, and a website’s
ability to achieve other objectives. When users are not able to
easily access and use a website, they are unlikely to continue
using that given source. Alternatively, improved usability can
enhance the reach of a website. For this reason, websites are
facing the increasing need to conform to user expectations,
desires, and requirements [10,11]. Various industries have
established standardized guidelines for accessibility, content,
marketing, and technology in order to improve usability [12-14].

Usability for Academic Medical Centers
Studies have sought to apply usability analyses to e-commerce,
e-government, mobile news apps, and library websites [15-18].
In health care, other studies have looked at usability for
hospitals, children’s hospitals, digital health centers, residencies,
and cancer center websites [3,19-21]. However, to our
knowledge, no studies of usability have been conducted

exclusively on academic medical centers in the United States,
which included all websites falling under the academic medical
centers’ domain. Academic medical centers are the intersection
of health professional schools, patient care, and academic
research. Since an academic medical center comprises numerous
institutions that function on their own part to be a part of a
greater whole, they play a key role in the advancement of
medical care [22]. Web presence is the way in which an
academic medical center can demonstrate its advancements in
their health professional schools, patient care, and academic
research. It is important for these organizations to utilize
usability metrics to not only improve user experience, but to
represent themselves well as leaders in innovation.

Objectives
The primary aims of the study were to adapt a usability scoring
methodology to academic medical centers; to apply and test
this methodology on a sample set of digital health center
websites; and to make recommendations from these results on
potential areas of improvements for our sample of academic
medical center websites.

Methods

Sample Selection
Our focus was on academic health centers in the United States.
Indexing every academic medical center in the United States
was not in the scope of our review; rather, this study focused
on 74 academic medical centers listed on the members page of
the Association of Academic Health Centers (AAHC) [23]. A
link was provided for each of the academic medical centers
listed, and the links were used to navigate to the appropriate
academic medical center’s page. Some of the links navigated
to the affiliated university’s website; therefore, terms such as
“patient care,” “health,” “healthcare,” “clinics,” “university
health,” and “hospitals,” were used to find the appropriate
academic medical center’s main webpage. One link was
removed from analysis, the University of California System, as
this link provided a list of academic medical centers in
California that were already included in the current analysis.
This provided a total of 73 academic medical centers that were
used for usability testing (Figure 1).
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Figure 1. Sample selection criteria for academic medical center websites.

Overview
All website usability testing took place from June 1, 2020, to
December 15, 2020. We began by adapting a methodology
developed in previous health care website ranking literature
[3,19,24]. We kept the weighted percentages from the previous
studies and applied specific formulas to those calculated
percentages to create a relative scale for comparing usability
scoring (Multimedia Appendix 1). Of note, the previous
methodology used a consistent scoring system that used the
relative maximum as the reference point of 1 so that every
usability test fell between 0 and 1 [24]. However, we found that
one of these tests did not follow this format, so our methodology
improved the previous testing and applied the same reference
range to the values.

Usability was sorted into the following four broad categories
in order to ensure quantifiable, objective, and actionable
recommendations for the websites: (1) accessibility: the ability
of those with low levels of computer literacy to access and
navigate the hospital’s website; (2) marketing: the ability of
websites to be found through search engines and the relevance
of descriptions to the links provided; (3) content quality:
grammar, frequency of information updates, material relevancy,
and readability; and (4) technology: download speed, quality
of the programming code, and website infrastructure [3,19].

Each of these categories represents areas of usability in which
academic medical centers can communicate more effectively
with their audiences. The factors that contribute to each category
were originally discussed by Huerta et al [3]. To add to the
comprehensive nature of this study, we further defined these
categories by utilizing support tools that bolster the credibility
and reproducibility of the results of this analysis. These tools
were chosen based on their ability to address each of the
individual factors in the category criteria and their availability
for public ease of use and implementation.

Analysis
All of the websites were analyzed using a set of established
usability tools. These tools were chosen based on their ability
to specifically assess the individual factors selected. The tools
were also chosen based on their ability to meet industry
standards for evaluating the selected factor and for their relative
ease of use. The process for utilizing each tool was based on
the tool’s specific instruction manual. The authors
collaboratively ensured the proper use of each tool and the
proper value to be recorded. There were 2 researchers who
collected data, and each underwent specific training on utilizing
the suite of analytic tools and data entry. Questions and
discrepancies were addressed by the project supervisor as they
arose. Factors such as speed, which can vary from second to
second, were averaged across 2 separate tools to provide the
most accurate values possible. Overall, all the tools were run
on a total of 2 computers to minimize as many outlying
technology errors as possible. The selected tools can be viewed
in Multimedia Appendix 1.

We began building a database of the top-level URLs associated
with each website in our data set. The web crawler processes
the URL and creates a topographical map of the website,
including all its subpages. For instance, a top-level domain,
corresponding to a website’s home page, may be associated
with the URL “www.healthcare.org.” A subpage of this center
might be a page on the team members and associated with the
URL “www.healthcare.org/team.” There may be other subpages
for specific topics such as the emergency medicine department,
the pediatric department, and so forth. Once the web crawler
has created a topographical map of a website, that website can
then be analyzed for page errors, amount of page content,
metadata (ie, titles, keywords, and descriptions), or other
preprogrammed factors [25].

Using these usability tools, we scored each website on the four
previously mentioned categories. The composite of key factors
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in each of those categories contributed to an overall “general
usability” score for each website. Lastly, an overall score was
calculated by applying a weighted percentage across all factors
and used for the final ranking system.

Below, we will describe each of the categories we evaluated
and their contributed significance.

Accessibility
Accessibility is a category that refers to how well a website
engages a broad audience with varied levels of technical ability,
literacy, and disability. This category includes the following
components: meta description, functionality, readability, and
the overall layout of the website. A meta description refers to
the “snippet” page summary presented in a search engine result.
Functionality refers to a website’s ability to provide content
that appeals to a broad range of literacy levels. Functionality
also includes features that allow users to access different parts
of a website. It is estimated that 43% of American adults have
basic or below-basic literacy levels [26]. The usability of
assistive technologies such as screen readers and magnifiers for
websites is also assessed by the accessibility category [27]. In
this study, we utilized tools that apply algorithmic scales to rank
website reading difficulty and to determine the grade level
required to comprehend a website’s content.

Content Quality
The content quality category refers to our assessment of the
attributes of the content on a website. This can include the
relevancy of the written information to that particular point in
time on a specific topic, generated metadata, and the use of the
website’s multimedia for imagery. For instance, a website
dedicated to supplying information on current closed-loop
insulin pumps for patients with diabetes may be evaluated on
its ability to provide relevant, fact-driven answers to questions
that people are seeking answers for (ie, relative costs, ease of
use, etc). The multimedia on a website may also be evaluated
for issues such as quality (eg resolution) and the available
metadata function to add support to the composed content.
Content quality also includes written text and may evaluate
grammar and spelling.

Marketing
The marketing category refers to our assessment of the
discoverability of a website, with a particular emphasis on its
search engine results pages (SERP), which refers to the websites
presented to users when they search for something online using
a search engine such as Google. Higher placement in search
results can lead to greater visibility, and SERPs are considered
by some to be one of the most important elements of digital
marketing. The field of search engine optimization (SEO) deals
with optimizing a website to place better in SERPs, and
effectively implementing SEO may allow health care websites
to uphold a corporate image as industry leaders [28]. However,
technical SEO auditing, specifically, was beyond the scope of
this study.

Technology
The technology category refers to our assessment of the
technical functionality of a website, as opposed to its content.
It evaluates the quality of a website’s technology and
technological design and performance, including its front-end
design and user experience as well as back-end coding
infrastructure and server management. The front end is what
the users of the site view when browsing a website. It also
involves the analysis of HTML elements to ensure that the user
has an easily navigated layout and that the site can be scalable
across devices (ie, computers, mobile phones, and tablets). The
back end involves the programming code upon which the
website runs. This code and other website components, such as
its databases, are stored on servers, which functionally allow
people to view websites from their own devices. The servers
also affect the speed of the site (eg, how quickly it loads for
users), which can play a crucial role in gaining and maintaining
users and followers. For instance, a previous study conducted
by Google [29] showed that a website that takes longer than 3
seconds to load on a mobile device will lose approximately 53%
of its users; problematically, that same study revealed that the
average mobile website speed is upwards of 18 seconds.

General Usability
This was a composite of all the metrics from the prior four
categories. This category aims to answer the question, “How
good is my website?” This metric may serve as a starting point
for health care organizations to perform an initial audit of their
website to look for areas of improvement.

Overall Usability
An overall usability rank order calculation was included to
create a comprehensive evaluation of all major and minor factors
across all of the five aforementioned categories. From there,
we assigned a percentage weight to create an all-inclusive
usability ranking system.

Results

Scores were assigned to all (N=73) academic medical centers
found on the AAHC members list [23].

The category with the highest average score was technology,
with 0.82 (SD 0.068, SE 0.008). Accessibility was the second
highest scoring subcategory, with an average score of 0.77 (SD
0.059, SE 0.007). The third highest scoring subcategory was
marketing with an average score of 0.43 (SD 0.066, SE 0.008).
The lowest performing category was content quality, with an
average of 0.22 (SD 0.070, SE 0.008). The summary statistics
across all five categories are presented in Table 1, and a
description of the usability tools used in each of the categories
can be found in Multimedia Appendix 1.

The overall rankings for the 73 assessed domains for all
categories are reported in Multimedia Appendix 2.
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Table 1. Academic medical center websites: summary statistics from usability analysis.

MaximumMinimumSDMean (SE)Category

0.860.580.0590.77 (0.007)Accessibility

0.500.090.0690.22 (0.008)Content quality

0.630.260.0660.43 (0.008)Marketing

0.970.660.0680.82 (0.008)Technology

0.710.480.0470.62 (0.005)General usability

The top leaders across all usability ranking categories are as
follows: (1) accessibility—Duke University; (2) content
quality—University of Pittsburgh; (3) marketing—University
of Southern California; (4) technology—Rosalind Franklin
University of Medicine and Science; and (5) general
usability—University of Southern California. The
top-performing website in terms of overall usability was that
of the University of Southern California.

Discussion

Comparison With Prior Work
This study assessed academic medical center websites utilizing
the methodology outlined by Calvano et al [24] in a publication
that ranked usability of digital health care center websites.
Previous studies enabled Calvano et al to assess website usability
trends including that of hospitals, digital health centers, and
children’s hospitals [3,19,24]. In previous studies, content
quality was the highest scoring category. This was postulated
to reflect the health care industry’s emphasis on providing
adequate information for website users. However, investment
in content quality is accompanied by a lower investment in other
usability categories.

Another major trend in previous studies was that the technology
category was the lowest scoring category [3,20,21,24].
Interestingly, when these study methods were applied to
academic medical center websites, we found the opposite.
Technology was the highest scoring category, and content
quality was the lowest. One possible explanation for this is that
the significant amount of time elapsed between the studies
enabled website technology to be updated. In addition, compared
with community hospitals and digital health centers, academic
medical centers are larger institutions with more financial capital
to invest in website functionality. Academic medical centers
also have more expansive websites, which may cause difficulty
in monitoring the quality of the large amount of content
produced.

With reference to academic medical centers, we assert that an
increased level of importance should be placed on monitoring
content quality, thereby ensuring a higher standard of
information presented to the general public. As medical
advancements continue to become more complex and patients
become more comfortable with technology use, a larger number
of individuals will turn to the internet for assistance in
understanding key medical concepts. Therefore, it is of utmost
importance that academic medical centers realize their vital role
in providing targeted and relevant content for their website
users. This includes providing germane, concise answers to

common medical questions people may be searching for to
obtain new users and maintain the existing ones.

Another difference between previous studies and our findings
involved the accessibility category. In the assessment of
children’s hospital websites, previous studies found accessibility
to be the lowest scoring category [19]. However, we found
accessibility to be the second highest scoring category. One
possible explanation for this might be that academic medical
centers better understand the importance of creating content
that is built at the proper literacy levels and technical complexity
to ensure ease of access for a broad audience. Academic medical
centers tend to serve as leaders in the medical community and
are often sought for guidance by the general public in areas of
medical concern, such as the current COVID-19 pandemic.
With this in mind, academic medical centers may understand
the importance of creating content that is easily comprehended
by a range of website users.

Marketing scores were noted to be lower than originally
anticipated [19]. Pertaining to health care, marketing is
important to ensure users can easily locate an organization’s
website within search engine results. It is imperative that
academic medical centers employ search engine optimization
techniques to enable improved public visibility of their
information compared to less authoritative sources.

A specific goal of this research is to promote standardization
of website analysis across the health care industry, as it has been
neglected previously despite being an important facet of other
sectors [12-14]. Recent technological advancements have driven
down costs in medicine and increased quality of care [22].
Usability analysis is an important element in this process and
enables health care organizations to improve their website
presence. With the heightened awareness of technology’s
importance in health care due to the COVID-19 pandemic, the
web presence of academic medical centers is even more essential
to ensuring the proper dissemination of health information.

Limitations
This study has several limitations. Not all of the social media
accounts were directly accessible from the website, making
them more difficult to find through Twitter and Facebook’s
respective search engines. In most cases, an affiliated Facebook
or Twitter page was found. A total of 5 academic medical
centers were not associated with a Twitter page, and a total of
2 academic medical centers were not associated with either a
Facebook or Twitter page. For the academic medical centers
that did not have affiliated Facebook or Twitter pages, this either
was because one had not been created for the institution or
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because a link was not provided on their webpage and was not
able to be found using the social media’s search function.

Assessments of a website’s speed can vary depending on the
time of the day or the day of data collection. This could be due
to changes to the website’s servers, internet connectivity, or
computer hardware. To minimize sampling bias, the same
computer on the same network was used when measuring
parameters such as website speed.

All of this information was collected over the course of several
months; therefore, some measures may have changed since
initial evaluation.

The AAHC provides their own definition of an academic
medical center, which includes three main components: “...an
allopathic or osteopathic medical school; one or more other
health profession schools or programs…, and one or more
owned or affiliated teaching hospitals or health systems” [30].
In accordance with the definition of an academic medical center
provided by the AAHC, a clinic webpage would not be
considered an academic medical center. However, for
consistency of using the full sample of academic medical centers
provided on the AACH website, we decided to use clinic
webpages for usability analysis if no other institution could be
found that better met the definition of an academic medical
center. In total, 4 clinic pages were used in the analysis. For
example, in the case of Des Moines University’s Osteopathic
Medical Center, only the university's clinic page was able to be
found via their webpage; therefore, this was the link that was
used in the usability analysis.

Our data set was much larger than that of previous studies
[21,24] because we analyzed entire institution websites; many
of which had between 500,000 and over 1 million URLs. The
websites were cut off at 750,000 URLs during web crawling as
this was felt to be a sufficient sample size without running into
RAM limitations.

Conclusion
As an increasing number of individuals look to the internet for
medical information, responsibility will be placed on academic
medical centers to maintain high quality websites, given their
status as respected sources of current medical information and
research. This study offers an analysis of the overall need for
improvement in website usability by academic medical centers.
The average general usability score was 0.62, showing the
necessity for improving usability measures. Academic medical
centers may benefit from taking steps to improve various
components of their websites in order to reach their audiences.
A suggested step is for these organizations to perform periodic
usability audits of their websites to identify areas for
improvement. Several of these institutions have significant room
for improvement of their overall usability, specifically with
content quality and marketing, the lowest scoring categories in
this analysis. Using content audit tools, institutions can gather
data regarding their webpage content and improve upon several
factors, including ensuring every webpage has a title of
appropriate length, that every webpage has an H1 heading, and
that the meta descriptions on the page are concise. Content
audits of webpages should be focused on improving the quality
of information presented by enhancing aspects such as
navigability. Navigability of information can be improved upon
by fixing broken web links that are cited on the website, adding
alternative text to images, and correctly utilizing keywords on
the pages. In terms of marketing, we also recommend confirming
that Facebook pages and other social media links are highly
visible on home screens. In addition, we recommend ensuring
that there is enough content on those social media pages. These
and other webpage improvements will lead to the enhanced
usability of the webpages for patients and academicians alike,
thereby furthering the quality of health care information
available online.

Acknowledgments
We would like to thank Dr. Regan Stiegmann and Dr. Cole Zanetti, co-directors of the Digital Health Track at Rocky Vista
University, for their support of this project.

Conflicts of Interest
SH is on the advisory board for Covid Act Now and Safeter.App, and is the co-founder and member of the executive board of
ConductScience Inc. SH is on the committee for the American College of Emergency Physician Supply Chain Task Force, and
received research funding from the Foundation for Opioid Response Efforts (FORE). SH also discloses the following personal
fees: Withings Inc, Boston Globe, American College of Emergency Physicians, Maze Eng Inc, ConductScience Inc, Curative
Medical Associates, and VIOMed Spa New England. No other disclosures are reported by the authors.

Multimedia Appendix 1
Defined usability factors with their associated percentage weight, assessment tools, impact, and formulas. Used with permission
from Calvano et al [24].
[DOCX File , 19 KB-Multimedia Appendix 1]

Multimedia Appendix 2
Academic medical center websites and category scores.
[DOCX File , 32 KB-Multimedia Appendix 2]

J Med Internet Res 2021 | vol. 23 | iss. 12 | e27750 | p. 6https://www.jmir.org/2021/12/e27750
(page number not for citation purposes)

Gale et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=jmir_v23i12e27750_app1.docx&filename=0a19bdf677592fa7e40ffb88f508783a.docx
https://jmir.org/api/download?alt_name=jmir_v23i12e27750_app1.docx&filename=0a19bdf677592fa7e40ffb88f508783a.docx
https://jmir.org/api/download?alt_name=jmir_v23i12e27750_app2.docx&filename=df92faf8b1cb95f199061ee3f1f87ed6.docx
https://jmir.org/api/download?alt_name=jmir_v23i12e27750_app2.docx&filename=df92faf8b1cb95f199061ee3f1f87ed6.docx
http://www.w3.org/Style/XSL
http://www.renderx.com/


References

1. Alpay LL, Overberg RI, Zwetsloot-Schonk B. Empowering citizens in assessing health related websites: a driving factor
for healthcare governance. IJHTM 2007;8(1/2):141. [doi: 10.1504/ijhtm.2007.012103]

2. Revere L, Robinson L. How healthcare organizations use the Internet to market quality achievements. J Healthc Manag
2010;55(1):39-49. [Medline: 20210072]

3. Huerta TR, Hefner JL, Ford EW, McAlearney AS, Menachemi N. Hospital website rankings in the United States: expanding
benchmarks and standards for effective consumer engagement. J Med Internet Res 2014 Feb 25;16(2):e64 [FREE Full text]
[doi: 10.2196/jmir.3054] [Medline: 24568892]

4. Coile RC. E-health: reinventing healthcare in the information age. J Healthc Manag 2000;45(3):206-210. [Medline:
11066968]

5. Randeree E, Rao HR. E-health and assurance: curing hospital websites. Int J Electron Healthc 2004;1(1):33-46. [doi:
10.1504/IJEH.2004.004653] [Medline: 18048202]

6. Wen K, Kreps G, Zhu F, Miller S. Consumers' perceptions about and use of the internet for personal health records and
health information exchange: analysis of the 2007 Health Information National Trends Survey. J Med Internet Res 2010
Dec 18;12(4):e73 [FREE Full text] [doi: 10.2196/jmir.1668] [Medline: 21169163]

7. Reid P, Borycki EM. Emergence of a new consumer health informatics framework: introducing the healthcare organization.
Stud Health Technol Inform 2011;164:353-357. [Medline: 21335736]

8. Griffiths KM, Christensen H. Website quality indicators for consumers. J Med Internet Res 2005 Nov 15;7(5):e55 [FREE
Full text] [doi: 10.2196/jmir.7.5.e55] [Medline: 16403719]

9. Otis M, Zhu J, Mustafa-Kutana S, Bernier AV, Ma Shum J, Soros Dupre AA, et al. Testing Usability and Feasibility of a
Mobile Educator Tool for Pediatric Diabetes Self-Management: Mixed Methods Pilot Study. JMIR Form Res 2020 May
01;4(5):e16262 [FREE Full text] [doi: 10.2196/16262] [Medline: 32356773]

10. Mittler JN, Volmar KM, Shaw BW, Christianson JB, Scanlon DP. Using websites to engage consumers in managing their
health and healthcare. Am J Manag Care 2012 Sep;18(6 Suppl):s177-s184. [Medline: 23286713]

11. Liang C, Chen H. A study of the impacts of website quality on customer relationship performance. Total Quality Management
& Business Excellence 2009 Sep;20(9):971-988. [doi: 10.1080/14783360903181784]

12. Oermann MH, Lowery NF, Thornley J. Evaluation of Web sites on management of pain in children. Pain Manag Nurs 2003
Sep;4(3):99-105. [doi: 10.1016/s1524-9042(03)00029-8] [Medline: 14566707]

13. Oermann MH, Lesley ML, VanderWal JS. Using Web sites on quality health care for teaching consumers in public libraries.
Qual Manag Health Care 2005;14(3):188-195. [doi: 10.1097/00019514-200507000-00008] [Medline: 16027597]

14. Oermann MH, McInerney SM. An evaluation of sepsis Web sites for patient and family education. Plast Surg Nurs
2007;27(4):192-196. [doi: 10.1097/01.PSN.0000306184.95812.8a] [Medline: 18165726]

15. Kuan H, Bock G, Vathanophas V. Comparing the effects of usability on customer conversion and retention at e-commerce
websites. 2005 Jan Presented at: Proc Annu Hawaii Int Conf Syst Sci; 2005; Waikoloa Village p. 174. [doi:
10.1109/hicss.2005.155]

16. Huang Z, Benyoucef M. Usability and credibility of e-government websites. Government Information Quarterly 2014
Oct;31(4):584-595. [doi: 10.1016/j.giq.2014.07.002]

17. Jeong W, Jung Han H. Usability study on newspaper mobile websites. OCLC Systems & Services 2012 Oct 26;28(4):180-198.
[doi: 10.1108/10650751211279120]

18. Vasantha Raju N, Harinarayana NS. An analysis of usability features of library web sites. Ann Libr Inf Stud. 2008. URL:
http://nopr.niscair.res.in/bitstream/123456789/7680/4/ALIS%2055%282%29%20111-122.pdf [accessed 2021-11-26]

19. Huerta TR, Walker DM, Ford EW. An Evaluation and Ranking of Children's Hospital Websites in the United States. J Med
Internet Res 2016 Aug 22;18(8):e228 [FREE Full text] [doi: 10.2196/jmir.5799] [Medline: 27549074]

20. Huerta TR, Walker DM, Ford EW. Cancer Center Website Rankings in the USA: Expanding Benchmarks and Standards
for Effective Public Outreach and Education. J Cancer Educ 2017 Jun;32(2):364-373. [doi: 10.1007/s13187-015-0931-z]
[Medline: 26472325]

21. Fike J, Fundingsland E, Calvano J, Raja A, He S. 204 Website Usability Analysis of United States Emergency Medicine
Residencies. Annals of Emergency Medicine 2020 Oct;76(4):S79. [doi: 10.1016/j.annemergmed.2020.09.217]

22. DePasse JW, Chen CE, Sawyer A, Jethwani K, Sim I. Academic Medical Centers as digital health catalysts. Healthc (Amst)
2014 Sep;2(3):173-176. [doi: 10.1016/j.hjdsi.2014.05.006] [Medline: 26250503]

23. Members. Association of Academic Health Centers. URL: https://www.aahcdc.org/About/Members [accessed 2020-12-21]
24. Calvano JD, Fundingsland EL, Lai D, Silacci S, Raja AS, He S. Applying Website Rankings to Digital Health Centers in

the United States to Assess Public Engagement: Website Usability Study. JMIR Hum Factors 2021 Mar 29;8(1):e20721
[FREE Full text] [doi: 10.2196/20721] [Medline: 33779564]

25. Devi RS, Manjula D, Siddharth RK. An Efficient Approach for Web Indexing of Big Data through Hyperlinks in Web
Crawling. ScientificWorldJournal 2015;2015:739286 [FREE Full text] [doi: 10.1155/2015/739286] [Medline: 26137592]

26. Kutner M, Greenberg E, Jin Y, Boyle B, Hsu Y, Dunleavy E. Literacy in Everyday Life: Results from the 2003 National
Assessment of Adult Literacy. Natl Cent Educ Stat 2007:490.

J Med Internet Res 2021 | vol. 23 | iss. 12 | e27750 | p. 7https://www.jmir.org/2021/12/e27750
(page number not for citation purposes)

Gale et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1504/ijhtm.2007.012103
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20210072&dopt=Abstract
https://www.jmir.org/2014/2/e64/
http://dx.doi.org/10.2196/jmir.3054
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24568892&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11066968&dopt=Abstract
http://dx.doi.org/10.1504/IJEH.2004.004653
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18048202&dopt=Abstract
https://www.jmir.org/2010/4/e73/
http://dx.doi.org/10.2196/jmir.1668
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21169163&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21335736&dopt=Abstract
https://www.jmir.org/2005/5/e55/
https://www.jmir.org/2005/5/e55/
http://dx.doi.org/10.2196/jmir.7.5.e55
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16403719&dopt=Abstract
https://formative.jmir.org/2020/5/e16262/
http://dx.doi.org/10.2196/16262
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32356773&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23286713&dopt=Abstract
http://dx.doi.org/10.1080/14783360903181784
http://dx.doi.org/10.1016/s1524-9042(03)00029-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14566707&dopt=Abstract
http://dx.doi.org/10.1097/00019514-200507000-00008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16027597&dopt=Abstract
http://dx.doi.org/10.1097/01.PSN.0000306184.95812.8a
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18165726&dopt=Abstract
http://dx.doi.org/10.1109/hicss.2005.155
http://dx.doi.org/10.1016/j.giq.2014.07.002
http://dx.doi.org/10.1108/10650751211279120
http://nopr.niscair.res.in/bitstream/123456789/7680/4/ALIS%2055%282%29%20111-122.pdf
https://www.jmir.org/2016/8/e228/
http://dx.doi.org/10.2196/jmir.5799
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27549074&dopt=Abstract
http://dx.doi.org/10.1007/s13187-015-0931-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26472325&dopt=Abstract
http://dx.doi.org/10.1016/j.annemergmed.2020.09.217
http://dx.doi.org/10.1016/j.hjdsi.2014.05.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26250503&dopt=Abstract
https://www.aahcdc.org/About/Members
https://humanfactors.jmir.org/2021/1/e20721/
http://dx.doi.org/10.2196/20721
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33779564&dopt=Abstract
https://doi.org/10.1155/2015/739286
http://dx.doi.org/10.1155/2015/739286
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26137592&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


27. Ismail A, Kuppusamy KS, Nengroo AS. Multi-tool accessibility assessment of government department websites: a case-study
with JKGAD. Disabil Rehabil Assist Technol 2018 Aug;13(6):504-516. [doi: 10.1080/17483107.2017.1344883] [Medline:
28766367]

28. Batraga A, Rutitis D. Corporate identity within the health care industry. ecoman 2012 Dec 07;17(4):1545-1551. [doi:
10.5755/j01.em.17.4.3027]

29. Find out how you stack up to new industry benchmarks for mobile page speed. Think with Google. URL: https://www.
thinkwithgoogle.com/marketing-resources/data-measurement/mobile-page-speed-new-industry-benchmarks/ [accessed
2020-12-21]

30. Academic Health Centers. Association of Academic Health Centers. URL: https://www.aahcdc.org/About/
Academic-Health-Centers [accessed 2020-12-20]

Abbreviations
AAHC: Association of Academic Health Centers
SEO: search engine optimization
SERP: search engine results page

Edited by R Kukafka; submitted 04.02.21; peer-reviewed by M Nitsch, D Walker; comments to author 26.02.21; revised version
received 19.04.21; accepted 08.11.21; published 21.12.21

Please cite as:
Gale JJ, Black KC, Calvano JD, Fundingsland Jr EL, Lai D, Silacci S, He S
An Analysis of US Academic Medical Center Websites: Usability Study
J Med Internet Res 2021;23(12):e27750
URL: https://www.jmir.org/2021/12/e27750
doi: 10.2196/27750
PMID:

©Jonathan James Gale, Kameron Collin Black, Joshua David Calvano, Edwin Lauritz Fundingsland Jr, Deborah Lai, Sara Silacci,
Shuhan He. Originally published in the Journal of Medical Internet Research (https://www.jmir.org), 21.12.2021. This is an
open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in the Journal of Medical Internet Research, is properly cited. The complete bibliographic
information, a link to the original publication on https://www.jmir.org/, as well as this copyright and license information must
be included.

J Med Internet Res 2021 | vol. 23 | iss. 12 | e27750 | p. 8https://www.jmir.org/2021/12/e27750
(page number not for citation purposes)

Gale et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1080/17483107.2017.1344883
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28766367&dopt=Abstract
http://dx.doi.org/10.5755/j01.em.17.4.3027
https://www.thinkwithgoogle.com/marketing-resources/data-measurement/mobile-page-speed-new-industry-benchmarks/
https://www.thinkwithgoogle.com/marketing-resources/data-measurement/mobile-page-speed-new-industry-benchmarks/
https://www.aahcdc.org/About/Academic-Health-Centers
https://www.aahcdc.org/About/Academic-Health-Centers
https://www.jmir.org/2021/12/e27750
http://dx.doi.org/10.2196/27750
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

