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Abstract
Despite the availability of effective treatment, medications for opioid use disorder are 
underutilized due to a variety of practical, political, and psychological reasons. Digital 
inequalities, such as limited access to technology, skills to leverage the technology for 
desirable outcomes, and social resources, may be contributing to negative health outcomes. 
In addition, broader health literacy plays an integral part in the capacity of individuals to 
appraise opioid medication-related online information. This paper explores the role of digi-
tal inequalities in the uptake of treatment for opioid use disorder. Given the shift toward 
telemedicine and online counseling for substance use treatment as a consequence of the 
COVID-19 pandemic, more research into the digital inequalities faced by those who mis-
use opioids may provide insight into ways of engaging and encouraging this population to 
utilize treatment.

Keywords  Digital inequality · Health literacy · Medications for opioid use disorder · 
Opioid use disorder

Opioid misuse and abuse continue to plague the USA, affecting thousands of lives. 
Approximately 21–29% of US patients who have been prescribed opioids for pain manage-
ment misuse them, and between 8 and 12% develop opioid use disorder (OUD) (National 
Institute on Drug Abuse, 2021). Deaths attributable to opioid overdose between 1999 and 
2019 approximated 500,000 (Centers for Disease Control & Prevention, 2021), with fatali-
ties from synthetic opioid increasing 55% between 2019 and 2020 (Mann, 2021). Globally, 
approximately 58 million people used opioids in 2018, and to date, opioids contributed to 
more than 70% of the 0.5 million deaths related to drug use (WHO. World Health Organi-
zation, 2020). Effective medication treatments exist to treat OUD (MOUD); however, 
uptake for treatment is low due to factors including logistical, attitudinal, geographical, 
regulatory, and financial (National Academies of Sciences et al., 2019). In addition, stigma 
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from both providers and patients plays a significant obstacle in uptake of treatment (Tsai 
et al., 2019).

To increase patient initiation of MOUDs, patients will need to have better access to 
information about them. Social media and online forums such as Reddit (D’Agostino et al., 
2017) and Facebook (Young & Heinzerling, 2017; Young et al., 2018a, 2020) have been 
outlets for patients with OUD to share experiences with others. Given the stigma that indi-
viduals with OUD experience and their interest in using the Internet to search for OUD 
treatments (Young et  al., 2018b, 2021), these types of online outlets might be tools for 
patients with OUD to use. However, digital inequality may inadvertently result in hinder-
ing uptake to treatment. In this paper, we seek to explore the effects of digital inequality on 
seeking treatment among those with OUD.

Digital Inequality and Health Literacy

Digital inequality refers to differences and limitations in people’s access to and use of 
digital technologies in their daily life. Kang and Pamukcu (2009) stated that digital ine-
quality manifests itself through disparities in five areas: technical means (i.e., access to 
bandwidth), autonomy (i.e., using technology independently), skill (i.e., seek/download 
information), social support (i.e., connecting with experienced users), and purpose (i.e., 
leveraging technology for improved outcomes) (Kang & Pamukcu, 2009).

With respect to access, a recent study by Pew Research Center found that broadband 
access was lower for Blacks and Hispanics, low income, and those living in rural areas 
(Pew Research Center, 2021), though smartphone ownership has assisted with Internet 
access for Blacks and Hispanics (Perrin & Turner, 2019) to minimize the digital divide. 
Additionally, studies have found that individuals who lack one type of digital skill (e.g., 
downloading files or bookmarking a website) are likely to lack others (e.g., being able to 
use the correct keywords in Internet searches) (Deursen et  al., 2017). Although limited 
research has studied whether and how racial/ethnic groups have less access to information 
about opioids and MOUDs, these data on broader lack of access to health information sug-
gests that racial/ethnic groups with OUD might similarly have less access to information 
about MOUD as a result of digital inequality.

Beyond access to information, digital health literacy is important to ensure that patients 
with access are able to understand online health-related information. Health literacy is the 
ability to comprehend and process health-related information for improved health out-
comes (WHO. World Health Organization, n.d.-b), with lower health literacy associated 
with decreased preventive behaviors and poor health outcomes such as more hospitaliza-
tions, poorer overall health status and higher mortality among elderly patients, lower pre-
ventive behaviors such as screening and vaccination, and poorer understanding of health 
information (McDonald & Shenkman, 2018). Among chronic care patients, lower health 
literacy was associated with higher opioid misuse above other covariates such as mental 
health, age, gender, education, and income (Rogers et al., 2020). Digital health or ehealth 
literacy adds a technological component to the health literacy construct, which includes a 
person’s ability to seek and find, in addition to comprehend and appraise, information using 
electronic sources and the application of that knowledge to address health issues (Norman 
& Skinner, 2006). Studies examining the effects of digital health literacy have found that 
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higher digital health literacy translated to better knowledge and protective health behaviors 
(An et al., 2021) and online health-seeking behaviors (Wong & Cheung, 2019).

Potential Effects of Digital Inequity on Treatment Uptake for MOUD

As a result of digital inequity, people with OUD might not have access to information 
about treatments. Among those already enrolled in MOUD treatment programs, recent 
studies found that smartphone and computer ownership, as well as Internet use, were 
high, even among nonurban residents, suggesting that access to digital technologies 
might play a role (Ashford et al., 2018; Masson et al., 2019; Winstanley et al., 2018). 
Internet use for health-related activities was related to younger age, current employ-
ment, less bodily pain, and higher acceptance for Internet use of mobile technology 
(Masson et al., 2019). High access to technology and Internet use may be beneficial as 
healthcare provision shifted to online therapy and telemedicine during the COVID-19 
pandemic (Telemedicine for Substance Use Disorders, n.d.). This also has implications 
for participation in mutual help groups such as Narcotics Anonymous that offers phone 
and online meetings (Virtual NA, n.d.). However, more studies are needed to deter-
mine digital inequalities among individuals who misuse opioids or who have OUD and 
are not in treatment programs. Given the lower rate of broadband access for some seg-
ments of the population (rural), an understanding of access to the Internet may offer 
insight to treatment options for specific key populations, especially as they pertain to 
options when treatment facilities are scarce.

Patients with OUD also need to have sufficient digital health literacy to effectively 
understand online information about MOUDs and arrive at an informed decision about 
which treatment might work best for them. Although investigators have found that a 
high proportion of patients in treatment programs have access to the Internet through 
a smartphone or computer and use the Internet for health-related activities (Masson 
et al., 2019), few studies have explored digital health literacy and the capacity of par-
ticipants to comprehend health-related materials they viewed. More studies are needed 
to explore whether and how patients are able to understand online information about 
opioids and related treatments, including identifying reputable sites versus sites with 
misinformation. A recent review of opioid-related mobile applications (apps) found 
that although the apps were in line with strategies to address the opioid crisis through 
prevention, treatment, and overdose, few met quality standards (Vilardaga et al., 2020). 
As the numbers of opioid-related apps increase, digital literacy, including the ability 
to understand the purpose of the app and how to use it properly, will contribute to how 
well users will benefit from the app.

Low health literacy may reduce people’s ability to distinguish between informa-
tion that is factual from misinformation, both from online and offline sources. A study 
found that health literacy was low among patients in an opioid treatment program, and 
although participants were confident in understanding instructions from physicians and 
pharmacists and health warnings about negative health behaviors, a lower proportion 
stated that judging information from the media about health risk or how to become 
healthy was very easy (Dahlman et  al., 2020). A review by Kim and Xie on online 
health services use found that in studies that examined the relationship between health 
literacy and online seeking behavior, even those participants with high health literacy 
had low self-efficacy in their ability to find health-related information online or were 
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uncertain about the quality of the information they found (Kim & Xie, 2017). Among 
persons with HIV, low digital health literacy translated to low confidence in seeking 
information online and preferred to obtain information from their healthcare provider 
(Nokes et al., 2018).

Future Research

As stated above, there is very limited research that has been done to examine the effects 
of digital inequalities and digital literacy on treatment decisions for OUD. Public health 
departments and opioid researchers may benefit from gaining this information to better 
understand and address some of the barriers to low uptake of MOUDs. The knowledge, 
attitudes, and behaviors (both online and offline) of those who are currently in treatment 
programs may be different from those who are not, which warrants examination. Research-
ers may also collaborate with clinicians and other healthcare providers in this effort to help 
providers identify patients who would most benefit from (digital) health literacy education 
and training, as well as educational institutions and community organizations. Although 
efforts and strategies have been proposed to improve health through digital innovation and 
access (WHO. World Health Organization, n.d.-a), much work needs to be done in learning 
from those who will benefit from these technologies. Continued efforts by policy makers to 
regulate information presented online, especially as it pertains to health and treatment, and 
provide funding to meet programmatic needs may assist in this endeavor.

Conclusion

Digital inequalities and digital health literacy might be contributing to the low rates of 
MOUD initiation among patients with OUD. With patients’ increasing interest in seeking 
health information online, including patients with OUD, Internet-based technologies will 
play an increasing role in OUD prevention and treatment. However, few studies have exam-
ined the role of access to and understanding of online information about MOUDs, creating 
a need for additional research on this topic.
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