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Abstract

Background: As the United States continues to tackle the opioid epidemic, it is imperative for digital healthcare organizations
to provide Internet users with accurate and accessible online resources so that they can make informed decisions with
regards to their health.

Objective: The primary objectives were to adapt and modify a previously established usability methodology from literature,
apply this modified methodology in order to perform usability analysis of opioid-use-disorder (OUD)-related websites, and
make important recommendations that OUD-related digital health organizations may utilize to improve their online presence.

Methods: A list of 208 websites (later refined) was generated for usability testing using a modified Google Search methodology.
Four keywords were chosen and used in the search: “DEA-X Waiver Training”, “opioid-use-disorder (OUD) Initiatives”,
“Buprenorphine Assisted Treatment”, and “Opioid-Use Disorder Websites”. Usability analysis was performed concurrently
with optimization of the methodology. OUD websites were analyzed and scored on several usability categories established
by previous literature.

Results: “DEA-X Waiver Training” yielded websites that scored the highest average in “Accessibility” (0.84), while “Opioid-
Use Disorder Websites” yielded websites that scored the highest average in “Content Quality” (0.67). “Buprenorphine
Assisted Treatment” yielded websites that scored the highest average across “Marketing” (0.52), “Technology” (0.89),
“General Usability” (0.69), and “Overall Usability” (0.68). “Technology” and “Marketing” were the highest and lowest scoring
usability categories, respectively. T-test analysis revealed that each usability, except “Marketing” had a pair of one or more
keywords that were significantly different with a p-value that was equal to or less than 0.05.

Conclusions: Based on the study findings, we recommend that digital organizations in the OUD space should improve their
“General Usability” score by making their websites easier to find online. Doing so, may allow users, especially individuals in
the OUD space, to discover accurate information that they are seeking. Based on the study findings, we also made important
recommendations that OUD-related digital organizations may utilize in order to improve website usability as well as overall reach.
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Introduction

Background

The United States continues to tackle an ongoing public
health crisis: the opioid epidemic.1 According to the
Center for Disease Control and Prevention (CDC),
opioid-related overdoses accounted for approximately
500,000 deaths between the years 1999 and 2019.2

This highlights the urgency of developing high-yield
interventions targeted toward mitigating the opioid
epidemic.

The Internet acts as an important resource that indivi-
duals can utilize in order to manage their health.3

However, several barriers exist that people encounter with
regards to health information access through the Internet
such as sociodemographic factors, users’ skill levels on
how to effectively search for information, as well as the
accuracy of the information that is available to users on
the Internet.4

Healthcare organizations, therefore, play a critical role
in providing accurate and accessible online resources
where users can make informed decisions for their
health.5 In this digital age, people are increasingly
turning to the Internet as the primary source of informa-
tion and to address their healthcare needs.6,7 The infor-
mation search engine, Google, is considered to be “the
most popular search engine within the United States”.8
A scholarly work by Scherr et al. advocated for propor-
tionate dissemination of digital health information
through the use of search engines such as Google.9

Scherr and colleagues analyzed the search engine,
Google, and found that word-choice played an important
role in widening this digital information gap; sometimes
with detrimental outcomes.9 Addressing some of this
concern in the opioid-use-disorder (OUD) space
through website usability analysis became the motivation
for our study. Website usability refers to the user experi-
ence as a whole; websites that are not only user-friendly
and easily accessible but present information that is
easily understandable for all online users.5

Objective

The main objectives of this study were based on the
objectives by Calvano et al. but were adapted toward ana-
lyzing the usability of OUD-related websites.5 Therefore,
the primary objectives were to adapt and modify a previ-
ously established usability methodology by Calvano
et al., apply this modified usability methodology for the
analysis of OUD-related websites, and based on the
results of the analysis of OUD websites, make important
recommendations that digital health organizations in the
OUD space may utilize in order to improve their online
presence.5

Methods

Study design

In order to generate a list of OUD-related websites for usabil-
ity testing, the search methodology by Wang et al. was
adapted and modified.10 Using the Google Search engine,
the following keywords were chosen: “OUD Initiatives”,
“DEA-X Waiver Training”, “Buprenorphine Assisted
Treatment”, and “Opioid-Use Disorder Websites” to gener-
ate a list of websites. These four terms were chosen based
on Google Trends. Starting broadly by analyzing Google
Trends for Opioid-Use Disorder, the first trending search
term was “Opioid-Use Disorder Websites.” We then
assessed the trends associated with this term and found
“OUD Initiatives” to be most closely trending with the cat-
egory of websites. In a stepwise approach, we chose the
closest trending topic of buprenorphine treatment followed
by DEA-X Waiver Training which aids in the prescription
of buprenorphine. This input–output selection effort helped
isolate search terms that could be used is replicated from
Calvano et al. As per Wang et al., the top 200 Google
Search results for each keyword were identified for usability
analysis.10 Websites that were irrelevant and outdated were
manually excluded from the search criteria. A list of 208
websites using the four search keywords was compiled
between 20 April 2021 and 23 April 2021. This compiled
list of 208 websites can be found in (Multimedia Appendix
1: Compiled list of OUD websites using keyword method-
ology). This list was subsequently refined to a final list of
96 websites to exclude sites that did not yield certain usabil-
ity metrics. Sites that did not meet usability metrics were
excluded based on redundancy or irrelevancy. Redundant
sites were those that shared the same URL as another site.
Irrelevant sites were those that were outdated or focused on
topics outside OUD. The final sample size for this study
was “n= 96” websites. The refined list of 96 websites can
be found in (Multimedia Appendix 2: Refined list of OUD
websites using keyword methodology).

Website usability testing was performed from April
24, 2021 to May 19, 2021 with the methodology estab-
lished by Calvano et al. according to Huerta et al.; ana-
lysis was performed concurrently with optimization of
the methodology.5,11 More details on the updated meth-
odology used can be found in (Multimedia Appendix 3:
Optimized website usability analysis methodology). The
most notable modifications included the automation of
data compilation for several usability metrics in addition
to the integration of the “Spelling” metric into search
engine optimization (SEO) Screaming Frog capabilities
as well as the utilization of Google Pagespeed Insights
performance score as the sole metric for web page
speed (given the capacity for automation via API and its
robustness in evaluating web page performance). The
overall methodology of this study is shown in Figure 1.
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Usability was organized and scored on several cat-
egories described briefly in Table 1; these categories
were “Accessibility”, “Content Quality”, “Marketing”,
“Technology”, “General Usability”, and “Overall Usability”.5

Results
Table 2 provides the average usability scores, SD, and standard
error (SE) for each category from websites using keywords.

Figures 2 to 5 indicate the average usability range for
each category from websites using keywords.

Figures 2 to 5 show (1) Average maximum and minimum
usability score based on “DEA-XWaiver Training” keyword
Google Search; (2) Average maximum and minimum usabil-
ity score based on “OUD Initiatives” keyword Google
Search; (3) Average maximum and minimum usability
score based on “Buprenorphine Assisted Treatment”
keyword Google Search; and (4) Average maximum and

Figure 1. Overall methodological flowchart illustrating the adapted and modified search and usability testing methodologies.
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Table 1. Usability testing categories used for the analysis of OUD websites.5

Category Description

“Accessibility” This category evaluates the ability of users that have different computer literacy levels to easily access the
information on a website that they are seeking5.

“Content Quality” This category evaluates factors such as content on the website, how often the content on the website is updated,
relevancy of the available content, and website layout that can be easily read5.

“Marketing” This category evaluates the ability of users using search engines to easily find websites that they are seeking5.

“Technology” This category evaluates factors in overall website infrastructure like the speed of a website, etc.5.

“General
Usability”

In this category, the general usability score was determined based on an overall score from the four categories
described above5. This category aims to evaluate the overall quality of a website5.

“Overall Usability” In this category, the overall usability score was determined by rank order calculation based on the five categories
described above and a weighted percentage was then applied5.

Table 2. Keyword Google searches score summary statistics from usability analysis.

Category

“DEA-X Waiver
Training” “OUD Initiatives”

“Buprenorphine
Assisted Treatment”

“Opioid-Use Disorder
Websites”

Score SD SE Score SD SE Score SD SE Score SD SE

“Accessibility” 0.84 0.05 0.02 0.74 0.09 0.03 0.80 0.08 0.01 0.78 0.11 0.02

“Content Quality” 0.52 0.16 0.05 0.55 0.11 0.03 0.61 0.18 0.03 0.67 0.18 0.04

“Marketing” 0.46 0.14 0.05 0.48 0.07 0.02 0.52 0.07 0.01 0.48 0.12 0.03

“Technology” 0.83 0.07 0.02 0.80 0.11 0.03 0.89 0.06 0.01 0.81 0.12 0.03

“General Usability” 0.67 0.08 0.03 0.65 0.07 0.02 0.69 0.06 0.01 0.65 0.11 0.02

“Overall Usability” 0.65 0.08 0.03 0.63 0.06 0.02 0.68 0.06 0.01 0.65 0.11 0.02

SE: standard error.

Figure 2. Average maximum and minimum usability score based on “DEA-X Waiver Training” keyword Google Search.
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Figure 3. Average maximum and minimum usability score based on “OUD Initiatives” keyword Google Search.

Figure 4. Average maximum and minimum usability score based on “Buprenorphine Assisted Treatment” keyword Google Search.

Figure 5. Average maximum and minimum usability score based on “Opioid-Use Disorder Websites” keyword Google Search.
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minimum usability score based on “Opioid-Use Disorder
Websites” keyword Google Search.

Figure 6 highlights the average usability scores from web-
sites using the keywords. Usability scores ranged from 0 to
1. A score of 0 indicates that a website performed poorly
while a score of 1 indicates good performance. The
keyword “DEA-X Waiver Training” yielded websites that
scored the highest average in the “Accessibility” category
(0.84), while the keyword “Opioid-Use Disorder Websites”
yielded websites that scored the highest average in the
“Content Quality” category (0.67). The keyword
“Buprenorphine Assisted Treatment” yielded websites
that scored the highest average across four categories:
“Marketing” (0.52), “Technology” (0.89), “General Usability”
(0.69), and “Overall Usability” (0.68). “Buprenorphine
Assisted Treatment” or “Opioid-Use Disorder Websites”
scored similarly across “Accessibility” and “Content
Quality” usability categories. For “Content Quality”,
“Opioid-Use Disorder Websites” scored the highest

Complete results of T-test analysis can be found in
Table 3 in (Multimedia Appendix 4: T-test analysis of
usability categories and scores). The p-values highlighted
yielded keywords with usability scores that are significant
(with a calculated P-value that was equal to or less than
0.05) in comparison with other keywords. Conversely,
p-values not highlighted yielded keywords with usability
scores that are not significant (with a calculated p-value
that was greater than 0.05) in comparison with other
keywords.

A graphical representation of the average usability
scores along with significant p-values from T-test analysis
is also shown in Figure 6. Complete results of the optimized
usability testing of the refined list of 96 websites can be
found in Table 4 in (Multimedia Appendix 5: Usability ana-
lysis results (websites’ rank and score)).

Figure 6 represents average usability scores based on
keyword Google searches with significant p-values indi-
cated. For “Accessibility”, keywords (“DEA-X Waiver
Training” and “OUD Initiatives”) and (“Opioid-Use
Disorder Websites” and ” Buprenorphine Assisted
Treatment”) usability scores were significant. For “Content
Quality”, keywords (“DEA-X Waiver Training” and
“Opioid-Use Disorder Websites”) usability scores were sig-
nificant. For “Marketing”, no keywords and their respective
usability scores were significant. For “Technology”, key-
words (“OUD Initiatives” and “Buprenorphine Assisted
Treatment”) and (“Opioid-Use Disorder Websites” and
“Buprenorphine Assisted Treatment”) usability scores
were significant. For “General Usability”, keywords
(“Opioid-Use Disorder Websites” and “Buprenorphine
Assisted Treatment”) usability scores were significant.
Lastly, for “Overall Usability”, keywords (“OUD Initiatives”
and “Buprenorphine Assisted Treatment”) usability scores
were significant.

Discussion

Principal findings

The data suggests that “Technology” was the highest scoring
usability category among all four keywords. This could be
attributed to an improved and consistent maintenance of
website infrastructure (based on the definition of this usability
category described earlier) among OUD-related digital health
organizations.5 The keyword, “DEA-X Waiver Training”
scored the highest in the “Accessibility” category. This
metric could be especially useful for healthcare providers
looking for information on how to obtain their DEA-X
Waiver. For example, a healthcare provider can easily search
using this keyword and navigate the website to obtain

Figure 6. Average usability scores based on keyword Google searches with significant p-values indicated.
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information such as the next waiver training date or steps that
need to be completed in order to obtain a waiver. Ensuring that
websites score high in the “Accessibility” category may pave
the way for more healthcare providers to learn about the
waiver process and obtain their DEA-X waiver.

The lowest scoring usability category among all of the
keywords was “Marketing”. This finding is critical for
OUD-related digital health organizations as it could mean
that across all the keywords, websites were not easily
found among top-search results when users used a search
engine such as Google (based on the definition of this usabil-
ity category described earlier).5 By investing in resources
that promote websites such as through social media market-
ing, this usability metric can be improved.12 This may lead to
a wider reach among the national target audience.

Comparison to prior work

This study includes methods that were replicated and modi-
fied from previous literature. As previously mentioned, a
study by Wang et al. evaluated multiple search engines
on their effectiveness.10 The study indicated that the
Google Search engine had the best search validity and
that it was effective in delivering health-information
results.10 The outcomes of this study prompted us to
develop a modified methodology centered around these
results that utilized the Google Search engine to generate
a list of OUD-related websites.10

In addition to the search methodology, website usability
testing has been conducted in several studies as well. Most
recently, a study looked at evaluating the usability of web-
sites in the digital health centers space.5 Using the method-
ology developed by Calvano et al., we modified and applied
the same usability testing criteria that was used for evaluat-
ing digital health centers, in order to evaluate OUD web-
sites generated by the Google Search engine5

Limitations
There are several limitations of this study. Some of the con-
cerns that arise involve accuracy of the search results based
on the introduction of bias and personalized preference.
There may have been unintended bias in what keywords
were chosen to obtain the list of OUD websites.

Another limitation was based on the exclusion criteria of
the search results. If the same website result was populated
in more than one keyword search queries, it was manually
excluded from the initial website compilation list
(Multimedia Appendix 1: Compiled list of OUD websites
using keyword methodology) and in the refined website
list (Multimedia Appendix 2: Refined list of OUD websites
using keyword methodology). This was an unfortunate
limitation in the study as there was a possibility of error
being introduced into the website exclusion list Similarly,
in this study, irrelevancy was also subject to user discretion.

This may have added unintended bias into the dataset based
on what the user personally determines to be irrelevant to
them.

Furthermore, another limitation would be that the search
results obtained using Google Search could be impacted by
regional and location differences of the user. For example,
one user may obtain more relevant search results if his/her
location and region have more OUD resources and tools
compared to another user in a location where OUD
resources are limited. Due to this reason, it was difficult
to acquire a comprehensive list of search results that
accounts for all these differences and unintended bias,
which might have affected data acquisition and analysis.
However, in our case, we referred to previous literature
and methodologies to minimize bias as much as possible
in order to generate a list of OUDwebsites. For future direc-
tions to address some of the search limitations, we may con-
sider compiling an alternative list of websites to obtain
more location-specific results. Using the same four key-
words used in the study, we can perform Google Search
from the highest OUD-stricken locations in the United
States to give a more focused/relevant OUD website
analysis.

As well, over the course of analysis, it was discovered
that the usability analysis methodology utilized was suscep-
tible to outliers in the metrics that skewed the overall
website scoring, and thus, ranking. Websites with URLs
closer to their root domain (e.g. www.getwaivered.com
vs. www.getwaivered.com/subfolder/subfolder) naturally
yielded higher values for backlink metrics and certain
web pages that contained links to social media pages asso-
ciated with their larger parent organizations registered sig-
nificantly higher social media metrics (particularly
skewing the “Marketing” and “Technology” usability
scores). This was a notable limitation in the study and
remains an important point for consideration in future mod-
ifications to the overall website usability analysis method-
ology, particularly with regards to the weight of certain
metrics in contributing to usability scores.

The optimization and automation of the website usabil-
ity analysis process is an ever pertinent objective given the
rise of the role of online resources in the context of treating
opioid-use disorder as well as healthcare at large. There
were several usability metrics that proved to be obstacles
in the efficient execution of usability testing and remain
to be fully optimized and automated; chief among the
metrics that emerged as limiting factors in efficient
testing were those obtained through the Screaming Frog
SEO Spider Web crawler application. While the Web
crawler is an invaluable tool with its ability to crawl web-
sites in versatile manners, some inflexibility was encoun-
tered in the context of automating the execution of and
extraction of desired data from web crawls. Potential
future updates to the methodology include the develop-
ment of a coded script that will execute Screaming Frog
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crawls for URL lists with the necessary settings and speci-
fications as well as extract the target data points for usabil-
ity analysis; alternatively, the development of a
customized web scraping tool specifically for the desired
SEO metrics could serve to complete the optimization of
this particular process. Also notable among the time-
consuming processes in the usability analysis were
metrics obtained from the Ahrefs tool as well as from
social media outlets Facebook and Twitter; automation
proved difficult without API access to these sources and
optimization of this process could be addressed by pur-
chase and use of the respective APIs.

Conclusions
In conclusion, the primary objectives of this study were
addressed. A previously established usability testing method-
ology was adapted from previous literature and modified for
the analysis of OUDwebsites, which led to important recom-
mendations.5 It is important to note, however, that much pro-
gress is still needed with regards to further optimization of
the website usability analysis process. Many sites included
in this study do not update their interface regularly. If these
sites performed regular audits and updates, then accessibility
should improve. For example, to tackle the issue of market-
ing, sites could begin advertising online or promoting their
content on social media to expand outreach. This, in turn,
would benefit the site’s overall usability. Despite limitations,
the application of the usability tools presented in this study
may be used by digital health organizations in the OUD
space to create effective, easily accessible, and accurate web-
sites for all users. We believe that doing so may help to miti-
gate the opioid epidemic.
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