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Two driving factors in the advancement of medical 
care today focus on the rapid adoption of technolo-
gies into patient care and the social determinants of 

health (SDOH) to improve patient outcomes. The increas-
ing use of artificial intelligence (AI), network technologies, 
mobile devices, and embedded sensors (among many others) 
to develop and deliver patient care is driving the revolution 
forward in one area. Another area focuses on nonmedical 
factors that influence health outcomes, known as SDOH. 
These SDOHs contribute to wide health disparities and 
inequities. One of the primary aims of introducing technol-
ogy to clinical practice has been to narrow health disparities 
by expanding healthcare access through telemedicine.

One lasting impact of COVID-19 compelling healthcare 
providers to adopt telemedicine is that remote patient care 
has become normalized as a channel for patient evaluation 
and treatment.1 Even as the virus moves from pandemic to 
endemic status, telemedicine is viewed as a way to see patients 
more cost-effectively and reach patients who might have 
had difficulty accessing healthcare in the past.2 Specifically, 
among patients in need of chronic care, telemedicine can 
significantly reduce the number of outpatient visits. In addi-
tion, the increase in preventative procedures for patients with 
chronic diseases after telemedicine suggests that this popu-
lation benefits from telemedicine through improved disease 
management, preventative and follow-up care, and avoid-
ance of costly emergency department or inpatient services.3

Telemedicine and Health Equity
Whether telemedicine will be a powerful tool for addressing 
health disparities remains to be determined.4 Throughout 
healthcare, significant work attests to bias in healthcare deliv-
ery. For example, Black patients are less likely to be selected 
for transplants, survive cardiac events, or receive high-cost 

life-saving procedures.5–7 leading to significant health dispar-
ities. Bringing technology to patients to empower them in 
managing their care is championed as a driver in reducing 
these disparities. Yet, before the COVID-19 pandemic, tele-
medicine utilization rates were so low (4% of survey partici-
pants, N = 2,555) that conclusions could not be drawn on the 
capability of telemedicine to narrow the gap for those whose 
healthcare has traditionally been underserved. Fischer et 
al.8 discuss this social usage of telemedicine before the pan-
demic, where 49% of respondents were interested in using 
telemedicine. At the same time, those who were Black, older, 
or reported lower levels of education expressed less willing-
ness to use telemedicine. These findings suggest that targeted 
efforts to address awareness, integration of primary care, and 
ease of use may be necessary to ensure equitable access to 
these technological tools.

Health Inequity and the Digital Divide
It is widely thought that telemedicine would be an essential 
technological tool in addressing healthcare disparities for 
those who have been traditionally underserved. The chal-
lenges that underpin these disparities can be geographical, 
financial, social, or technological and often consist of a 
combination of these factors.9 The pandemic, which forced 
the adoption of telemedicine on a global scale, brought 
many insights into what telemedicine does and does not 
do in addressing these healthcare disparities. As localities 
worked hard to provide broadband access to more people 
who could not be connected previously, researchers recog-
nized that having access to the Internet was only one piece 
of the puzzle in narrowing health disparities.

Hwang et al.9 found that telemedicine consultations are 
less likely as the distance between the patient and physician 
grows. It is not the distance per se that is the problem; 
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it is that more isolated populations have limited access to 
high-speed Internet (a technological challenge), and rural 
healthcare consumers tend to have greater financial con-
straints compared with similar populations in urban areas. 
McCullough et al.10 focused on the populations that were 
typically left out of healthcare and found that when offered 
telemedicine as a tool to overcome the barriers that served 
to prevent access to care, these underserved populations 
(women, children, and ethnic minorities, among others) did 
not use the technology. Black patients were more than four 
times more likely than White Americans to seek healthcare 
in the emergency department over telemedicine services.11 
This raises the concern that telemedicine could exacerbate 
existing healthcare disparities without further interventions 
to promote adoption among these groups.12,13

Inequity Is Not Only the Digital Divide
However, an even more significant concern than simply 
access to telemedicine and spanning the digital divide 
is whether telemedicine can span the disparities of care 
among the underserved. Indeed, telemedicine facilitates 
access and seeking care but can it help those visits lead to 
better health outcomes for these patients? More research 
is needed to investigate how telemedicine might impact 
non-technologically based health inequity factors, such as 
physician bias and patient distrust.

Telemedicine’s Impact on Existing Factors in Health 
Inequity
Physician bias toward patients of color and the lack of 
trust that those patients have in physicians is a longstand-
ing health disparity that existed long before the advent of 
telemedicine. Johnson et al.14 found in a study on patient 
race/ethnicity and quality of patient-physician communi-
cation during medical visits that physicians were 23% more 
verbally dominant and engaged in 33% less patient-cen-
tered communication with African-American patients 
than with White patients. Additionally, both African-
American patients and their physicians exhibited lower 
levels of positive affect compared with White patients 
and their physicians. The disintermediation of commu-
nication in telemedicine (and indeed, with all electronic 
communications) weakens trust between the patient and 
physician, meaning this lack of trust will likely undermine 
telemedicine’s potential to mitigate health disparities.12

Further research points to factors beyond a patient’s 
behaviors that may be the primary source of differential 
outcomes. Peek et al.15 found that self-reported racial/
ethnic discrimination in healthcare was associated with 
worse diabetes care and more diabetes complications but 
not self-care behaviors. For each quality of care measure 
for diabetes (diabetes-related primary care visits, A1c test-
ing, foot exams, eye exams), at least 25% of respondents 
reported not receiving appropriate care on that measure, 

and those who reported experiencing discrimination 
had lower rates in each of the measures except one (foot 
exams). These findings highlight the impact of systemic 
racial and ethnic bias at the root of healthcare disparities.

These biases in patient care persisted during the pan-
demic. A cohort study in a large healthcare system in New 
York City found that Black patients with lower than mean 
income for their ZIP Code and higher than average house-
hold size were less likely to use telemedicine to seek care. 
The multilevel nature of the observed disparities indicates 
that interventions aimed solely at telemedicine tools and 
access to them are insufficient to overcome these health 
disparities. Overall, an understanding of particular sub-
groups for whom telemedicine uptake is limited is essen-
tial to address physician racist and ageist bias at the root 
of both in-person and telemedicine care disparities.13,16

Does Telemedicine Improve or Worsen Physician 
Bias?
Further research must be done to determine whether tele-
medicine reinforces or reduces the existing health bias in 
treatment and outcomes. Mixed results have been found 
when applying technology generally to the patient-physi-
cian treatment relationship. When technology is used as a 
communication conduit, we would expect any bias, as it 
is face to face, to be perhaps more pronounced due to the 
disintermediation of communication telemedicine brings 
about. Yet, Ganju et al.17 showed that introducing clinical 
decision support systems can also offset the bias leading 
to disparities. For treatment decisions for patients with 
peripheral arterial disease, incorporating clinical decision 
support systems into the diagnostic process decreased 
the amputation rate for Black patients with diabetes 
in half  while having no accompanying change in White 
patients, thus narrowing the treatment gap due to racial 
bias among patients in treatment decisions. The technol-
ogy does not aim to change the physician’s mental model 
towards patients of minority status; instead, it seeks to 
alter the process to ensure the correct tests are ordered.17

Studies currently being conducted investigate whether 
telemedicine reinforces or reduces racial bias in treatment. 
Knowing this will help pinpoint a specific intervention that 
will effectively reduce this bias rather than simply assum-
ing that telemedicine access is sufficient to overcome the 
bias. Patients diagnosed with chronic diabetes were fol-
lowed over a 5-year period where the impact of telemed-
icine on A1c, patient non-compliance, and unspecified/
other diagnoses were tracked. Preliminary results show 
that telemedicine exacerbates the racial bias towards 
Blacks in treatment at both A1c levels. In addition, the 
number of unspecified/other diagnoses was higher for 
Blacks, and the impact was more substantial when using 
telemedicine. This points to the conclusion that tele-
medicine reinforces physician bias in healthcare rather 
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than reducing it. The  effect of telemedicine on patient 
non-compliance, where the patient has more explicit 
agency and autonomy in their treatment plan, is insignifi-
cant. While Black patients have a higher non-compliance 
rate, the gap in patient non-compliance between Blacks 
and others remains steady between in-person and tele-
medicine visits, pointing to the conclusion that telemed-
icine has no impact on a patient’s noncompliant behavior.

Future Concerns and a Call to Action
We health technologists must do our best to remove sys-
temic biases when introducing new technologies such as 
telemedicine. Indeed, it is an ethical imperative that we 
continue to address bias in healthcare delivery, including 
further research on whether and how these systemic biases 
impact telemedicine. More specifically, by looking into 
the mechanisms underpinning telemedicine that exacer-
bate these types of bias, we will have greater insight into 
how to engineer more equitable remote health delivery 
solutions.

Some potential concerns to research as mechanisms that 
worsen the bias with telemedicine include depersonaliza-
tion of relationships and interactions, decontextualized 
health information, and insufficient physician training 
and comfort level with telemedicine information systems. 
Prior research focused on three potential mechanisms 
underpinning telemedicine that could exacerbate bias. 
Telemedicine, or any remote communication, disinter-
mediates the messages sent between the actors. In health-
care, this disintermediation entails significant changes in 
the modes of clinical practice, along with new types of 
relationships between the three actors involved: providers, 
patients, and technology. Healthcare delivery becomes 
more technology-centered and less patient-centered, as 
the physician is physically distant from the patient, and 
changing dynamics among the actors might make the bias 
more pronounced. In addition, telemedicine requires the 
physician to provide care using decontextualized infor-
mation. The psychological distance between the physician 
and the patient and the patient being in a setting unfa-
miliar to the clinician means that the physician may offer 
poor care based on this less-than-optimal information or 
potential misinformation. The increased workload that 
telemedicine places on the provider with its technological 
demands can also worsen bias by overloading the physi-
cian to the point that the overall quality of care might 
be compromised. With little cognitive capacity to actively 
combat bias, physicians fall back on heuristic short-
cuts and might inadvertently exhibit even stronger bias. 
By understanding how these issues impact telemedicine 
delivery, we can propose and research ways to improve 
virtual care to address inequities in both access and bias.

We must continue to question and test whether any 
technology introduced for patient care improves patient 

outcomes. This editorial outlines how telemedicine was 
thought to be a fix for better patient outcomes by expand-
ing access to care. While it did treat one specific symptom, 
this technological intervention did not universally result 
in better outcomes. Continuing to question the efficacy of 
these solutions meant that we could determine where the 
technological intervention fell short and how it could be 
addressed. In the case of physician bias, this phenome-
non exists in the face-to-face setting and telemedicine, so 
any intervention must be effective across both delivery 
channels.

Focusing more on the specific social and clinical skills 
needed to provide care via telemedicine is a critical need 
in the healthcare community. Providers might see tele-
medicine as an issue of technical familiarity and skill, and 
often, they would instead not practice using the channel, 
even if  the economics between the two are equally benefi-
cial. Yet, while no one might prefer to administer care in 
the bed of an ambulance speeding through traffic to get to 
a hospital, having this channel available in many instances 
is critical to better patient outcomes. The same is true of 
telemedicine. It must be embraced as a care delivery chan-
nel and clinician usage optimized for patient outcomes. 
Several paths can be taken to achieve this, such as using 
specialized providers certified in telemedicine delivery 
(similar to online professors) or entire physician practices 
focused on telemedicine services. We are only limited by 
our imagination and determination to create an equitable 
healthcare delivery system for the 21st century.
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