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Abstract
Purpose of Review Telehealth is an innovative approach with great potential to bridge the healthcare delivery gap, especially 
for underserved communities. While minority populations represent a target audience that could benefit significantly from 
this modern solution, little of the existing literature speaks to its acceptability, accessibility, and overall effectiveness in 
underserved populations. Here, we review the various challenges and achievements of contemporary telehealth and explore 
its impact on care delivery as an alternative or adjunct to traditional healthcare delivery systems.
Recent Findings Given the COVID-19 pandemic, there has been a rapid acceleration in telemedicine adoption. Recent 
studies of telemedicine utilization during the pandemic reveal stark disparities in telemedicine modality use based on race, 
socioeconomic status, geography, and age.
Summary While telehealth has great potential to overcome healthcare obstacles, the digital divide stands as a challenge 
to equitable telehealth and telemedicine adoption. Achieving health equity in telehealth will require the mobilization of 
resources, financial incentives, and political will among hospital systems, insurance companies, and government officials.
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Introduction

While many challenges have emerged from the global impact 
of the SARS CoV-2 coronavirus disease 2019 (COVID-19) 
pandemic, the most egregious of them include the dispropor-
tionate burden conferred upon racial and ethnic minorities 
[1]. As the infection spread worldwide, not only did COVID-
19 unveil the significant racial and ethnic health disparities 

but it further exacerbated these disparities as more black 
and brown individuals disproportionately succumbed to the 
disease [1]. To this point, urgent attention is now focused on 
how to bridge the access divide, which many view as the ill-
intended consequence of historical oppression and current 
socio-political barriers to quality care.

Telehealth has been identified as a tenable adjunct and, in 
some cases, an alternative to in-person office or emergency 
department visits [2–4]. Many propose that this integra-
tion of technology and medicine presents an opportunity This article is part of the Topical Collection on Race and Ethnicity 
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to increase access and reduce barriers for individuals with 
limited resources. Notwithstanding its promise, telehealth 
has not entirely eradicated disparities in health access. Some 
even argue that telehealth has further widened the aforemen-
tioned disparities by only being accessible to individuals 
who can afford internet and modern electronic devices [5]. 
How then do we achieve health equity during an era when 
health access is critically more important than in any other 
time in contemporary history given the global pandemic?

Here, we explore the features of telehealth and evaluate 
the deficits of this platform in reaching marginalized popula-
tions. We then provide possible solutions for health dispari-
ties through practical approaches to infusing telehealth into 
modern-day healthcare delivery.

Exploring the Context of Telehealth

Broadly defined as the delivery and facilitation of health 
and health-related services, telehealth includes provider 
and patient education, health information services, self-
care (e.g., mental health services) via telecommunications, 
and digital communication technologies [6]. Though used 
interchangeably with telemedicine, telehealth has evolved 
to encapsulate a broader array of digital healthcare activi-
ties and data monitoring devices. Collectively, the term 
covers all components and activities of healthcare that are 
conducted through telecommunications technology [7]. Tel-
emedicine refers to the deployment of internet-technology 
to diagnose, treat, and provide clinical care to patients who 
are geographically separated from providers [7]. Healthcare 
education, wearable devices that record and transmit vital 
signs, and provider-to-provider remote communication are 
examples of telehealth activities and applications that extend 
beyond telemedicine’s scope.

Building a Bridge with Telehealth

Telehealth has a long history of decentralizing healthcare 
and bringing care directly to people in a variety of locations. 
For example, a Lancet article from 1879 discussed the util-
ity of telephone visits in reducing unnecessary in-person 
office visits [8]. Similarly, telehealth was commonly used 
for ship to shore communication to relay medical advice to 
sea captains [9]. As technology has advanced, so too has 
telehealth. There are now numerous mechanisms by which 
disease management can be shifted from the hospital or 
clinic setting to the community via telehealth. Clinicians 
are now overcoming distance challenges by using real-
time video communication platforms. Traditionally, video 
conferencing technology has been used to provide care for 
inmates, military personnel, and patients in rural locations. 

Also, healthcare suppliers, such as Kaiser Permanente and 
the Department of Veterans Affairs, use telehealth modali-
ties to increase healthcare services and promote better qual-
ity of care [10, 11, 12•].

Clinicians are also using Remote Patient Monitoring 
(RPM), which involves collecting, transmitting, and evaluat-
ing patient health data through electronic devices. For exam-
ple, wearables and other electronic monitoring devices are 
frequently used to collect and transfer vital sign data, includ-
ing blood pressure (BP), cardiac statistics, oxygen levels, 
and respiratory rates. These measurements not only enhance 
the ability of providers to capture more complete data about 
the patients they serve but they also offer an opportunity 
for patients to be monitored at home or in community set-
tings as opposed to hospitals or clinics. Herein lies not only 
an opportunity for convenience but also cost-savings and 
equity.

How Telehealth Can Overcome Healthcare 
Obstacles

During the pandemic, telehealth played a critical role in 
maintaining healthcare access for millions of Americans. 
Numerous lessons were learned about how providers used 
telehealth during the pandemic’s peak to overcome various 
healthcare delivery obstacles. To illustrate this, we present a 
real-world case of a 68-year-old non-English-speaking man 
admitted to the hospital in April 2020 with severe COVID-
19 pneumonia. Upon discharge, he was enrolled in a virtual 
nursing and vital signs monitoring program. Post-discharge 
follow-up visits were conducted via video with assistance 
from the patient’s children who helped him navigate the tel-
emedicine landscape. Given his persistent dyspnea, he was 
asked to monitor his vitals daily. The use of telehealth, in 
this case, helped to overcome several barriers to care. The 
first obstacle was the inability to be seen in-person due to the 
surging pandemic, limited mobility, and positive COVID-19 
status. Another barrier was technology adoption, facilitated 
by his children and the assistance of implementation ambas-
sadors who taught the patient how to engage in telemedicine 
successfully.

Additionally, for this patient, measuring his vitals 
regularly was very important. He was given a toolkit that 
included an electronic BP machine and pulse oximeter 
linked and integrated into the electronic medical record. To 
overcome the language barrier, the telemedicine platform 
had language interpretation capabilities. Regarding cost, 
the Centers for Medicare and Medicaid Services (CMS) 
provided telemedicine waivers during the pandemic for tel-
emedicine parity [13]. Additionally, the patient received the 
vitals monitoring toolkit for free through a hospital pilot 
program [14]. Thus, telehealth was extremely helpful in 
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making care accessible to this patient, but it also required 
a significant amount of resources. This case highlights how 
useful and effective telehealth can be in improving access 
to healthcare and how it could inadvertently perpetuate dis-
parities without sufficient financial support from hospital 
systems, insurers, and government entities to address social 
determinants of health and the digital divide.

The Digital Divide

While telehealth has great potential to overcome healthcare 
obstacles, the digital divide stands as a challenge to equita-
ble telehealth and telemedicine adoption. Broadly, the digital 
divide refers to the uneven distribution of information and 
communication technologies in society. The digital divide 
incorporates differences in both access (first-level digital 
divide) and usage (second-level digital divide) of digital 
devices and the internet among various groups [5, 15].

The first-level digital divide can be further subdivided 
into (1) physical access such as access to broadband inter-
net and smartphone devices and (2) material access, which 
refers to the ability to maintain services over time by paying 
maintenance expenses [5]. Factors that influence material 
access include education level, employment, socioeconomic 
status (SES), and social network. The second-level digital 
divide refers to internet skills, which more specifically refer 
to using the internet effectively. For example, the ability to 
initiate online sessions, find reliable information, and share 
content [5, 15]. Additionally, the second-level digital divide 
describes digital literacy or a person’s ability to determine 
the trustworthiness of information online and safeguard their 
data [5, 15]. Digital literacy and the second-level digital 
divide overlap significantly with the concept of eHealth liter-
acy, which is defined as “the ability to seek, find, understand 
and appraise health information from electronic sources and 
apply the knowledge gained to addressing or solving a health 
problem” [16].

Based on Pew Research Center data, when it comes to 
the first-level digital divide, low-income Americans are 
more likely to report a concern about paying home broad-
band and cell phone service bills [17]. Additionally, lower-
income Americans have lower levels of technology adop-
tion. Americans who make less than $30,000 per year are 
less likely to own digital devices such as smartphones, lap-
tops, tablets, and home broadband [17]. There are racial/
ethnic digital device ownership disparities as well. Regard-
ing computer ownership, 82% of Whites, 58% of Blacks, 
and 57% of LatinX own a desktop or laptop computer [18]. 
When it comes to home broadband, 70% of Whites, 66% of 
Blacks, and 61% of LatinX reported having home broadband 
[18]. For smartphone ownership, 82% of Whites, 80% of 
Blacks, and 79% of LatinX reported owning smartphones 

[18]. Although there are similar rates of smartphone owner-
ship, Blacks, LatinX, and lower-income smartphone users 
are about twice as likely as Whites to cancel or discontinue 
service due to expense [18]. Notably, the Pew Research 
Center found that 29% of respondents who took the sur-
vey in Spanish reported not using the internet frequently 
compared to 14% of all adults [19]. Additionally, there are 
significant differences in smartphone ownership between 
LatinX born inside vs. outside of the USA. Up to 87% of 
US-born LatinX report owning a smartphone compared to 
only 69% of LatinX born abroad [19].

Disparities in access to the internet and technology are 
also seen when considering geography. Americans who live 
in rural areas report low rates of desktop/laptop ownership. 
The rates of smartphone ownership and home broadband 
internet access among rural Americans are 71% and 63%, 
respectively [20]. Additionally, those 65-year-olds are less 
likely to own a smartphone or have home broadband internet 
[21]. These disparities persist when it comes to the second-
level digital divide. Racial minorities, specifically Blacks 
and LatinX, are more likely to report that technology and 
internet utilization training would help them build confi-
dence in using computers, smartphones, and the internet 
[22]. Women also report lower digital readiness or comfort 
with using the internet when compared to men [14]. Rural 
Americans, seniors, those with less than a high school edu-
cation, and low-income Americans have the lowest rates of 
internet utilization [21].

Telehealth Benefits and Challenges Based 
on Modality

Wearable Devices and Smartphone Applications

A variety of mobile methods have been designed and uti-
lized for secondary prevention of disease. Mobile health 
(mHealth) is an aspect of electronic health specifically 
focusing on the use of mobile devices (phones, patient 
monitoring devices, or wireless devices) in medicine and 
public health [23]. Each generation of mobile health inter-
ventions, including wearables alone or combined with more 
complex smartphone applications, has their own strengths 
and limitations.

The first wave of wearables consisted of activity trackers. 
The history of activity trackers goes back centuries. Histori-
cally, Leonardo da Vinci has been credited with inventing the 
original mechanical step counter, which involved a device 
worn around the waist with a lever arm tied to the thigh 
with gears that rotated with each step [24]. Thomas Jefferson 
also had a step counter that he wore in his vest pocket with 
a string connected to a strap below his knee [24]. In 1820, 
Abraham-Louis Breguet, a Swiss watchmaker, created the 
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first self-contained pedometer. In 1965, the Japanese Yamax 
company designed a pedometer called a manpo-kei, which 
means 10,000 steps in Japanese. The team believed that 
10,000 steps correlated with the amount of physical activity 
required to decrease the risk of coronary artery disease [24]. 
The technology for activity trackers continued to improve 
to include accelerators, heart rate monitoring, and calorie 
consumption monitoring over the past several decades [25]. 
In 2010, there was a boom in activity tracker purchases with 
smartwatches (i.e., Apple watch and Fitbit) dominating the 
market [24]. Wearable devices and applications that promote 
self-monitoring and social connectivity demonstrate promis-
ing results in improving adherence to healthy lifestyle strate-
gies and improving outcomes in various health metrics such 
as weight loss, smoking cessation, chronic disease manage-
ment, and home exercise [26]. Similarly, according to one 
systematic review, the use of Fitbit-based interventions was 
associated with a significant increase in step count, physical 
activity, and decrease in weight, although the durability of 
these positive changes remains unclear and more longitudi-
nal trials are needed for further validation [27].

A number of studies have evaluated methods utilized by 
mHealth and smartphone applications to promote effec-
tiveness, engagement, acceptability, and usability [28]. 
Continuous quantification, gamification, and comparative 
social feedback are a few of the methods that commercial 
smartphone applications use to influence motivation and 
improve physical activity. Targeted smartphone applications 
have also been created in an attempt to address cultural and 
racial health disparities. For example, Fostering the African-
American Improvement in Total Health (FAITH!) app was 
created in collaboration with African American churches to 
promote cardiovascular health in this population [29]. The 
pilot study reported high satisfaction and positive impact on 
the health-promoting behaviors that improve cardiovascular 
health [29]. Overall, however, in part due to the large variety 
and unique nature of smartphone applications, research has 
yielded contradicting findings on smartphone applications’ 
effectiveness [29]. One of the noted challenges of evaluat-
ing smartphone applications and mHealth is their rapidly 
evolving nature [28].

Despite preliminary data supporting wearable devices’ 
utility and efficacy in improving specific health metrics, 
notable disparities in utilization and access exist. Accord-
ingly, the Pew Research Center reported, in June of 2019, 
about 21% of US adults reported regularly wearing a smart-
watch or fitness tracker [30]. Utilization varied substantially 
based on SES, with 31% of Americans living in households 
earning greater than $75,000 reporting smartwatch or fitness 
tracker utilization compared to 12% of those whose annual 
income was below $30,000 [30]. Similarly, there was a nota-
ble difference in wearable utilization based on education 
level and gender, with college graduates and women using 

the devices at higher rates [30]. Additionally, some evidence 
shows that wearable devices are less accurate among those 
with higher BMI and darker skin tones [31].

Out‑of‑Office Blood Pressure Monitoring

Significant data supports the use of ambulatory blood 
pressure management (ABPM) and self-BP measurement 
(SBPM). Both methodologies can transmit patient informa-
tion remotely and are superior to office BP measurement 
(OBPM) alone [32]. OBPM values are higher in about 20% 
of patients due to white coat hypertension making SBPM 
and ABPM more reliable when performed correctly. When 
comparing ABPM to SBPM, ABPM allows for more con-
sistent and reliable BP measurements with an average of 50 
automated BP measurements over 24 h [32]. The 24-h BP 
readings are then automatically recorded and stored for phy-
sician review [32]. The transmission of SBPM and ABPM 
data has been used in clinical trials and has demonstrated 
reasonable BP control rates when assessing antihypertensive 
drugs. Notably, numerous studies have found that ABPM is 
superior to OBPM in adjusting antihypertensive medications 
[32]. Additionally, ABPM is a better predictor of cardiovas-
cular outcomes compared to OBPM [32].

According to a 2006 Gallup poll of hypertensive patients, 
55% reported measuring their BP at home, up from 38% in 
2000 [33]. Eighty-six percent of patients who were advised 
to purchase a BP monitor by their physician reported doing 
so. Of patients who did not own a monitor, 14% stated that 
expense was a barrier [33]. The uptake of home BP moni-
toring continues to increase in part due to recent guideline 
updates such as the 2017 and 2018 American Heart Associa-
tion/American College of Cardiology (AHA/ACC) hyper-
tension guidelines, which advocate for the utilization of 
SBPM and ABPM for detection, verification, and heart fail-
ure management of hypertension [34]. A call to action pub-
lished in 2008 called for insurance companies to reimburse 
for ABPM and the cost of electronic home BP monitors. 
The statement reported that out-of-office BP monitoring is 
now part of evidence-based care and could improve access 
for those of lower SES and disadvantaged minority groups. 
Further, the statement projected that improved access could 
lead to reductions in disparities in hypertension control 
among racial and ethnic minority groups [33]. In 2019, CMS 
expanded coverage for ABPM, but SBPM device coverage 
remains limited despite the COVID-19 pandemic [35].

Text Messaging Interventions (TMIs)

While worldwide household computer penetration is about 
57%, mobile phone penetration is about 96% [36]. Text mes-
saging is the most frequently used form of mobile communi-
cation. Among US adults, texting is highest among LatinX 
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individuals at 83%, followed by Blacks at 76% and Whites at 
70% [36]. Utilization of other mobile-message applications 
such as WhatsApp, Kik, and Facebook Messenger is also 
high [36]. Additionally, studies have shown that receiving 
messages either by social media or via text message leads to 
an increase in dopamine release consistent with receiving a 
reward [36]. Thus, it has been found that 99% of text mes-
sages that are received are opened, and 90% are read within 
minutes of being received [36]. This addictive-like response 
to text messages and mobile phone penetration makes TMIs 
attractive for modifying behavior and potentially improving 
health [36].

Studies have shown that TMIs in the context of healthcare 
can improve both patient self-efficacy and health manage-
ment [36–38]. A systematic review of TMIs revealed that 
they effectively improved diabetes self-management, weight 
loss, physical activity, smoking cessation, and medication 
adherence with antiretroviral therapy [36]. There were 
also positive trends in hypertension management [36]. 
Similarly, TMIs have been effective in improving maternal 
health. Text-based remote monitoring to control postpartum 
hypertension and meet clinical guidelines in women with 
pregnancy-related hypertension has proven more effective 
than standard office-based follow-up [39]. Thus, TMIs have 
the potential to help address the disparately high postpar-
tum morbidity and mortality among Black women who 
have the highest rates of pre-eclampsia and eclampsia [40]. 
Phone-based interventions have also been found to increase 
compliance with prenatal care [41]. Significant research has 
also evaluated the impact of mobile phone interventions and 
TMIs on heart failure due to the high readmission rates and 
associated penalties [38]. TMIs for heart failure patients, 
particularly post admission, target medication adherence, 
dietary compliance, appointment adherence, symptom rec-
ognition, and management [37, 38]. Various studies have 
found improvement in management and self-efficacy [37, 
38].

Telemedicine

As mentioned previously, telemedicine is more narrowly 
defined than telehealth. Unlike the examples discussed ear-
lier of telehealth, such as wearable devices and mobile appli-
cations, telemedicine refers explicitly to the synchronous use 
of telecommunication technology to provide direct clinical 
care between healthcare providers and patients [14]. In the 
USA, the utilization of telemedicine increased from 34 to 
76% between 2010 and 2017 [42]. Similarly, there was a 
53% increase in telemedicine provider claims between 2016 
and 2017 [42]. The specialties with the highest utilization 
rates of telemedicine before the COVID-19 pandemic were 

neurology, psychiatry, and cardiology at 39.5%, 27.8%, and 
24.1%, respectively [42].

The COVID-19 pandemic has undoubtedly accelerated 
telemedicine adoption. During the beginning of the pan-
demic in early March 2020, there was a precipitous drop 
in the number of ambulatory visits with a 60% ambulatory 
visit deficit [14]. Given the temporary cessation of in-person 
clinic visits, we saw a rapid rise in the number of telemedi-
cine visits. By the middle of April 2020, the USA saw its 
highest telemedicine use with an estimated 8000% increase 
in telemedicine claims due to COVID-19 [14, 43]. At that 
time, telemedicine was used out of necessity as a substi-
tute for in-person visits. After April 2020, telemedicine use 
increase declined as clinics and hospitals reopened; however, 
usage remains high and plays an essential role in providing 
care [14]. Given the unprecedented utilization of telemedi-
cine, it is important to understand the data supporting its use, 
especially when many healthcare settings are using a hybrid 
of in-person and telemedicine healthcare delivery models.

Video and Telephone Visits

Data regarding the efficacy of video and telephone visits 
is limited given relatively low telemedicine use and lack 
of telemedicine reimbursement parity before the pandemic. 
One study seeking to compare video visits to telephone visits 
among a geriatric population looked at whether video visits 
were associated with longer visit durations, more visit diag-
noses, and more advanced care planning discussions than 
telephone visits. They also investigated whether differences 
existed between visit types based on patient demographics 
[44•]. Out of 190 appointments, 47.7% were video visits. 
Compared to telephone visits, video visits were 7 min longer 
on average. Video visits were also associated with 1.2 more 
visit diagnoses. There was no significant difference, how-
ever, between video and telephone visits for advanced care 
planning [44•]. Additionally, minority patients, Medicaid 
patients, and patients for whom English is a second language 
were less likely to have video visits. Thus, although health-
care providers spent more time on video visits compared 
to telephone visits, half of the cohort of seniors did not use 
video visits and were more likely to be racial and ethnic 
minorities or on Medicaid [44•].

Similarly, a group at the University of Pennsylvania 
analyzed data for 148,402 patients scheduled for telemedi-
cine visits during the COVID-19 pandemic and found that 
women, Blacks, LatinX, seniors, and low-income families 
were less likely to participate in video visits as compared 
to their counterparts [45, 46••]. A large cross-sectional 
study by Rodriguez et al. that looked at 231,596 telemedi-
cine visits found similar telemedicine modality disparities 
based on race, SES, primary language, age, and geography 
[47••, 48]. Interestingly, they also found that clinician and 

Page 5 of 9     23Curr Cardiovasc Risk Rep (2021) 15: 23



1 3

practice-level factors contributed to the disparity in video 
use [47••]. The authors theorized that the clinician-driven 
elements existed because healthcare providers and the prac-
tices that treat underserved communities were less equipped 
to provide video visits due to lack of funding and infrastruc-
ture [47••]. Additionally, implicit bias may have played a 
role and led providers to assume that certain groups could 
not engage in video visits [47••]. Many other studies have 
also explored possible reasons for telemedicine utilization 
disparities. Along with access and digital literacy, cultural 
and community norms or preferences for digital resources 
and beliefs regarding the relative benefit and harm of digital 
health have also been proposed as reasons health inequity 
persists with digital health innovation [49].

The Future of Telehealth/Telemedicine 
and Next Steps

COVID-19 has undoubtedly changed how we use telehealth. 
Due to the pandemic, 87% of Americans now state that the 
internet is very important to essential [50]. Given the novel 
dependence on technology to maintain essential services 
such as education and healthcare, telehealth and telemedi-
cine are likely here to stay. Therefore, it is vital to determine 
what clinical scenarios are most appropriate for telehealth 
and telemedicine use and how to achieve health equity. Argu-
ably, the consensus among clinicians is that face-to-face or 
in-person patient encounters remain the gold standard [45]. 
This is likely due to the importance of the physical exam. 
In one study, 63% of surveyed physicians reported making 
a medical error or medical oversight due to not performing 
a complete physical exam [51]. In the same survey, physical 
examination inadequacy was associated with a missed or 
delayed diagnosis in 76% of cases. Additionally, physical 
examination inadequacy was associated with an incorrect 
diagnosis, unnecessary treatment, unnecessary diagnostic 
costs, and delay in therapy in 27%, 18%, 25%, and 42% of 
cases, respectively.

Data directly comparing in-person visits to telephone 
and video visits is lacking. To our knowledge, there are no 
formal non-inferiority studies comparing telephone and 
video visits to in-person visits. There is data showing that 
telephone visits reduce the length of encounters but are 
associated with more frequent appointment scheduling than 
face-to-face visits [52]. However, given the importance of 
the physical examination in diagnosing and managing spe-
cific conditions, it seems reasonable to believe that in-per-
son visits are better suited for new patient visits, managing 
complex, severe medical conditions, and evaluating changes 
in clinical status. Thus, although telehealth can serve as a 
valuable tool in improving healthcare access, it is crucial 
to keep in mind that telehealth has not been proven to have 

equal efficacy to in-person visits. Hence, efforts to increase 
access to in-person healthcare provider encounters in rural, 
low-income, and minority communities should continue.

It is also essential to delineate the goals of telehealth 
and telemedicine as we move forward. We would argue that 
health equity should be a core tenant of telehealth [53•]. 
Determining evidence-based ways to achieve and measure 
health equity and to address the digital divide is essential. 
It is critical to ensure that as many Americans as possible 
have access to the internet, digital devices, and the education 
necessary to achieve telehealth proficiency and digital lit-
eracy. Achieving health equity will require the mobilization 
of resources, financial incentives, and political will among 
hospital systems, insurance companies, and government offi-
cials [40, 54•]. There is currently a lack of comprehensive 
local, state, and national policies that prioritize addressing 
healthcare disparities.

Additionally, as mentioned by Rodriguez et al., to ensure 
that the observed differences in telemedicine modality 
use (video vs. telephone visit) do not decrease healthcare 
access, CMS parity for telephone and video visits should be 
extended [47••]. More programs like the COVID-19 Tel-
ehealth program, which provided $200 million to healthcare 
organizations to develop and expand telemedicine platforms, 
are needed [47••]. It is essential that these funds are acces-
sible to under-resourced healthcare centers that serve vul-
nerable communities in both urban and rural settings. At 
the hospital system level, telemedicine platforms should 
be simple to use and easily accessible. These platforms 
should also have the capacity to serve patient populations 
with varied English proficiency and literacy. Additionally, 
providers and hospitals should have an awareness of social 
determinants of health. By training healthcare providers to 
be familiar with the psychosocial and economic nuances of 
their patients’ lives, the providers can tailor the implemen-
tation of telemedicine services to have the most significant 
benefit and impact for their patients.

Conclusion

Telehealth has changed how we practice medicine, and, in 
many ways, has successfully decentralized healthcare, mak-
ing it more accessible to the general public. Concurrently, 
the rapid expansion and increased reliance on telehealth may 
further perpetuate extant disparities in access to technology, 
the internet, and digital literacy. These disparities mirror the 
national trends we see in the impact of COVID-19, dispro-
portionately affecting racial and ethnic minorities and posing 
an additional barrier to equitable care within these com-
munities. To ensure that telehealth promotes health equity 
instead of disparities, intentional integration of the social 
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determinants of health, and broader health equity govern-
mental policies are necessary.

Declarations 

Conflict of Interest All the authors have nothing to disclose.

Human and Animal Rights This article does not contain any studies 
with human or animal subjects performed by any of the authors.

References

Papers of particular interest, published recently, have 
been highlighted as:  
• Of importance  
•• Of major importance

 1. Laurencin CT, McClinton A. The COVID-19 pandemic: a call 
to action to identify and address racial and ethnic disparities. J 
Racial Ethn Health Disparities. 2020;7(3):398–402. https:// doi. 
org/ 10. 1007/ s40615- 020- 00756-0.

 2. Flodgren G, Rachas A, Farmer AJ, Inzitari M, Shepperd 
S. Interactive telemedicine: effects on professional prac-
tice and health care outcomes. Cochrane Database Syst Rev. 
2015;2015(9):CD002098.

 3. Bashi N, Karunanithi M, Fatehi F, Ding H, Walters D. Remote 
monitoring of patients with heart failure: an overview of system-
atic reviews. J Med Internet Res. 2017;19(1):e18.

 4. Dalouk K, Gandhi N, Jessel P, MacMurdy K, Zarraga IG, 
Lasarev M, Raitt M. Outcomes of telemedicine video-confer-
encing clinic versus in-person clinic follow-up for implantable 
cardioverter-defibrillator recipients. Circ Arrhythm Electrophys-
iol. 2017;10(9):e005217.

 5. van Deursen AJ, van Dijk JA. The first-level digital divide shifts 
from inequalities in physical access to inequalities in material 
access. New Media Soc. 2019;21(2):354–75. https:// doi. org/ 10. 
1177/ 14614 44818 797082.

 6. Gottlieb LM. Learning from Alma Ata: the medical home and 
comprehensive primary health care. J Am Board Fam Med. 
2009;22(3):242–6. https:// doi. org/ 10. 3122/ jabfm. 2009. 03. 
080195.

 7. Tuckson RV, Edmunds M, Hodgkins ML. Telehealth. N Engl 
J Med. 2017;377(16):1585–92. https:// doi. org/ 10. 1056/ NEJMs 
r1503 323.

 8. Board on Health Care Services, Medicine I of. The evolution 
of telehealth: where have we been and where are we going? 
November 2012.

 9. Wootton R. Recent advances: telemedicine. BMJ. 
2001;323(7312):557–60. https:// doi. org/ 10. 1136/ bmj. 323. 7312. 
557.

 10. Kaiser Permanente’s system capabilities to suppress COVID-19 
| Catalyst non-issue content. NEJM Catalyst Innovations in Care 
Delivery.

 11. Chen J, Amaize A, Barath D. Evaluating telehealth adoption and 
related barriers among hospitals located in rural and urban areas. 
J Rural Health. 2020. https:// doi. org/ 10. 1111/ jrh. 12534.

 12.• Baum A, Kaboli PJ, Schwartz MD. Reduced in-person and 
increased telehealth outpatient visits during the COVID-19 
pandemic. Ann Intern Med. 2021;174(1):129–31. https:// doi. 
org/ 10. 7326/ M20- 3026. Baum et al. describe chranges in 

the number of face-to-face visits and telemedicine visits 
at outpatient facilities during the initial 10 weeks of the 
COVID-19 pandemic. 

 13. Medicare telemedicine health care provider fact sheet | CMS. 
(n.d.). . Retrieved August 19, 2021, from https:// www. cms. 
gov/ newsr oom/ fact- sheets/ medic are- telem edici ne- health- care- 
provi der- fact- sheet

 14. Ferdinand KC, Hutchinson B, Haynes N, Ofili E. ABC webi-
nars | association of Black cardiologists. Presented at the 
Optimizing the Practice of Cardiovascular Medicine in the 
COVID-19 Era. 2020.

 15. The meaning of digital readiness | Pew Research Center. 
https:// www. pewre search. org/ inter net/ 2016/ 09/ 20/ the- meani 
ng- of- digit al- readi ness/. Accessed 27 Jan 2021.

 16. Norman CD, Skinner HA. eHealth literacy: essential skills for 
consumer health in a networked world. J Med Internet Res. 
2006;8(2):e9.

 17. Lower-income Americans still lag in tech adoption | Pew 
Research Center. https:// www. pewre search. org/ fact- tank/ 2019/ 
05/ 07/ digit al- divide- persi sts- even- as- lower- income- ameri 
cans- make- gains- in- tech- adopt ion/. Accessed 17 Jan 2021.

 18. Smartphones help blacks, Hispanics close digital gap with 
whites | Pew Research Center. https:// www. pewre search. org/ 
fact- tank/ 2019/ 08/ 20/ smart phones- help- blacks- hispa nics- 
bridge- some- but- not- all- digit al- gaps- with- whites/. Accessed 
17 Jan 2021.

 19. The Latino digital divide: the native born versus the foreign born 
| Pew Research Center. https:// www. pewre search. org/ hispa nic/ 
2010/ 07/ 28/ the- latino- digit al- divide- the- native- born- versus- the- 
forei gn- born/. Accessed 17 Jan 2021.

 20. Digital gap between rural and nonrural America persists | Pew 
Research Center. https:// www. pewre search. org/ fact- tank/ 2019/ 
05/ 31/ digit al- gap- betwe en- rural- and- nonru ral- ameri ca- persi sts/. 
Accessed 17 Jan 2021.

 21. 10% of Americans don’t use the internet | Pew Research Center. 
https:// www. pewre search. org/ fact- tank/ 2019/ 04/ 22/ some- ameri 
cans- dont- use- the- inter net- who- are- they/. Accessed 27 Jan 
2021.

 22. Many Americans hungry for help in making more informed deci-
sions | Pew Research Center. https:// www. pewre search. org/ fact- 
tank/ 2017/ 11/ 29/ many- ameri cans- espec ially- blacks- and- hispa 
nics- are- hungry- for- help- as- they- sort- throu gh- infor mation/. 
Accessed 17 Jan 2021.

 23. Maddison R, Rawstorn JC, Stewart RAH, Benatar J, Whittaker 
R, Rolleston A, Jiang Y, et al. Effects and costs of real-time 
cardiac telerehabilitation: randomised controlled non-inferiority 
trial. Heart. 2019;105(2):122–9.

 24. Bassett DR, Toth LP, LaMunion SR, Crouter SE. Step count-
ing: a review of measurement considerations and health-related 
applications. Sports Med. 2017;47(7):1303–15. https:// doi. org/ 
10. 1007/ s40279- 016- 0663-1.

 25. Wearable tech fitness trackers on the rebound | S&P Global 
Market Intelligence. https:// www. spglo bal. com/ marke tinte llige 
nce/ en/ news- insig hts/ blog/ weara ble- tech- fitne ss- track ers- on- the- 
rebou nd. Accessed 3 Jan 2021.

 26. Greiwe J, Nyenhuis SM. Wearable technology and how this can 
be implemented into clinical practice. Curr Allergy Asthma Rep. 
2020;20(8):36. https:// doi. org/ 10. 1007/ s11882- 020- 00927-3.

 27. Ringeval M, Wagner G, Denford J, Paré G, Kitsiou S. Fit-
bit-based interventions for healthy lifestyle outcomes: sys-
tematic review and meta-analysis. J Med Internet Res. 
2020;22(10):e23954. https:// doi. org/ 10. 2196/ 23954. https:// 
www. jmir. org/ 2020/ 10/ e23954.

 28. McCallum C, Rooksby J, Gray CM. Evaluating the impact of 
physical activity apps and wearables: interdisciplinary review. 
JMIR mHealth uHealth. 2018;6(3):e58.

Page 7 of 9     23Curr Cardiovasc Risk Rep (2021) 15: 23

https://doi.org/10.1007/s40615-020-00756-0
https://doi.org/10.1007/s40615-020-00756-0
https://doi.org/10.1177/1461444818797082
https://doi.org/10.1177/1461444818797082
https://doi.org/10.3122/jabfm.2009.03.080195
https://doi.org/10.3122/jabfm.2009.03.080195
https://doi.org/10.1056/NEJMsr1503323
https://doi.org/10.1056/NEJMsr1503323
https://doi.org/10.1136/bmj.323.7312.557
https://doi.org/10.1136/bmj.323.7312.557
https://doi.org/10.1111/jrh.12534
https://doi.org/10.7326/M20-3026
https://doi.org/10.7326/M20-3026
https://www.cms.gov/newsroom/fact-sheets/medicare-telemedicine-health-care-provider-fact-sheet
https://www.cms.gov/newsroom/fact-sheets/medicare-telemedicine-health-care-provider-fact-sheet
https://www.cms.gov/newsroom/fact-sheets/medicare-telemedicine-health-care-provider-fact-sheet
https://www.pewresearch.org/internet/2016/09/20/the-meaning-of-digital-readiness/
https://www.pewresearch.org/internet/2016/09/20/the-meaning-of-digital-readiness/
https://www.pewresearch.org/fact-tank/2019/05/07/digital-divide-persists-even-as-lower-income-americans-make-gains-in-tech-adoption/
https://www.pewresearch.org/fact-tank/2019/05/07/digital-divide-persists-even-as-lower-income-americans-make-gains-in-tech-adoption/
https://www.pewresearch.org/fact-tank/2019/05/07/digital-divide-persists-even-as-lower-income-americans-make-gains-in-tech-adoption/
https://www.pewresearch.org/fact-tank/2019/08/20/smartphones-help-blacks-hispanics-bridge-some-but-not-all-digital-gaps-with-whites/
https://www.pewresearch.org/fact-tank/2019/08/20/smartphones-help-blacks-hispanics-bridge-some-but-not-all-digital-gaps-with-whites/
https://www.pewresearch.org/fact-tank/2019/08/20/smartphones-help-blacks-hispanics-bridge-some-but-not-all-digital-gaps-with-whites/
https://www.pewresearch.org/hispanic/2010/07/28/the-latino-digital-divide-the-native-born-versus-the-foreign-born/
https://www.pewresearch.org/hispanic/2010/07/28/the-latino-digital-divide-the-native-born-versus-the-foreign-born/
https://www.pewresearch.org/hispanic/2010/07/28/the-latino-digital-divide-the-native-born-versus-the-foreign-born/
https://www.pewresearch.org/fact-tank/2019/05/31/digital-gap-between-rural-and-nonrural-america-persists/
https://www.pewresearch.org/fact-tank/2019/05/31/digital-gap-between-rural-and-nonrural-america-persists/
https://www.pewresearch.org/fact-tank/2019/04/22/some-americans-dont-use-the-internet-who-are-they/
https://www.pewresearch.org/fact-tank/2019/04/22/some-americans-dont-use-the-internet-who-are-they/
https://www.pewresearch.org/fact-tank/2017/11/29/many-americans-especially-blacks-and-hispanics-are-hungry-for-help-as-they-sort-through-information/
https://www.pewresearch.org/fact-tank/2017/11/29/many-americans-especially-blacks-and-hispanics-are-hungry-for-help-as-they-sort-through-information/
https://www.pewresearch.org/fact-tank/2017/11/29/many-americans-especially-blacks-and-hispanics-are-hungry-for-help-as-they-sort-through-information/
https://doi.org/10.1007/s40279-016-0663-1
https://doi.org/10.1007/s40279-016-0663-1
https://www.spglobal.com/marketintelligence/en/news-insights/blog/wearable-tech-fitness-trackers-on-the-rebound
https://www.spglobal.com/marketintelligence/en/news-insights/blog/wearable-tech-fitness-trackers-on-the-rebound
https://www.spglobal.com/marketintelligence/en/news-insights/blog/wearable-tech-fitness-trackers-on-the-rebound
https://doi.org/10.1007/s11882-020-00927-3
https://doi.org/10.2196/23954
https://www.jmir.org/2020/10/e23954
https://www.jmir.org/2020/10/e23954


1 3

 29. Zuckerman O, Gal-Oz A. Deconstructing gamification: eval-
uating the effectiveness of continuous measurement, virtual 
rewards, and social comparison for promoting physical activ-
ity. Pers Ubiquit Comput. 2014;18(7):1705–19.

 30. 21% of Americans use a smart watch or fitness tracker | Pew 
Research Center. https:// www. pewre search. org/ fact- tank/ 2020/ 
01/ 09/ about- one- in- five- ameri cans- use-a- smart- watch- or- fitne 
ss- track er/. Accessed 16 Jan 2021.

 31. Shcherbina A, Mattsson CM, Waggott D, et  al. Accuracy 
in wrist-worn, sensor-based measurements of heart rate 
and energy expenditure in a diverse cohort. J Pers Med. 
2017;7(2):3. https:// doi. org/ 10. 3390/ jpm70 20003.

 32. O’Brien E. Ambulatory blood pressure measurement: the 
case for implementation in primary care. Hypertension. 
2008;51(6):1435–41. https:// doi. org/ 10. 1161/ HYPER TENSI 
ONAHA. 107. 100008.

 33. Pickering TG, Miller NH, Ogedegbe G, et al. Call to action 
on use and reimbursement for home blood pressure moni-
toring: a joint scientific statement from the American Heart 
Association, American Society of Hypertension, and Pre-
ventive Cardiovascular Nurses Association. Hypertension. 
2008;52(1):10–29. https:// doi. org/ 10. 1161/ HYPER TENSI 
ONAHA. 107. 189010.

 34. Whelton PK, Carey RM, Aronow WS, et al. 2017 ACC/AHA/
AAPA/ABC/ACPM/AGS/APHA/ASH/ASPC/NMA/PCNA 
guideline for the prevention, detection, evaluation, and manage-
ment of high blood pressure in adults: a report of the American 
College of Cardiology/American Heart Association Task Force 
on clinical practice guidelines. Hypertension. 2018;71(6):1269–
324. https:// doi. org/ 10. 1161/ HYP. 00000 00000 000065.

 35. CMS expands Medicare coverage of blood pressure monitor-
ing device. https:// www. moder nheal thcare. com/ medic are/ cms- 
expan ds- medic are- cover age- blood- press ure- monit oring- device. 
Accessed 16 Jan 2021.

 36. Hall AK, Cole-Lewis H, Bernhardt JM. Mobile text messaging 
for health: a systematic review of reviews. Annu Rev Public 
Health. 2015;36:393–415. https:// doi. org/ 10. 1146/ annur ev- 
publh ealth- 031914- 122855.

 37. Dang S, Karanam C, Gómez-Orozco C, Gómez-Marín O. Mobile 
phone intervention for heart failure in a minority urban county 
hospital population: usability and patient perspectives. Telemed 
J E Health. 2017;23(7):544–54.

 38. Nundy S, Razi RR, Dick JJ, Smith B, Mayo A, O’Connor A, 
Meltzer DO. A text messaging intervention to improve heart 
failure self-management after hospital discharge in a largely 
African-American population: before-after study. J Med Internet 
Res. 2013;15(3):e53.

 39. Hirshberg A, Downes K, Srinivas S. Comparing standard office-
based follow-up with text-based remote monitoring in the man-
agement of postpartum hypertension: a randomised clinical trial. 
BMJ Qual Saf. 2018;27(11):871–7. https:// doi. org/ 10. 1136/ 
bmjqs- 2018- 007837.

 40. Miller EC, Zambrano Espinoza MD, Huang Y, et al. Maternal 
race/ethnicity, hypertension, and risk for stroke during delivery 
admission. J Am Heart Assoc. 2020;9(3):e014775. https:// doi. 
org/ 10. 1161/ JAHA. 119. 014775.

 41. Bush J, Barlow DE, Echols J, Wilkerson J, Bellevin K. Impact of 
a mobile health application on user engagement and pregnancy 
outcomes among Wyoming Medicaid members. Telemed J E 
Health. 2017;23(11):891–8. https:// doi. org/ 10. 1089/ tmj. 2016. 
0242.

 42 Kichloo A, Albosta M, Dettloff K, et al. Telemedicine, the cur-
rent COVID-19 pandemic and the future: a narrative review 
and perspectives moving forward in the USA. Family Med 
Commun Hlth. 2020;8(3):e000530. https:// doi. org/ 10. 1136/ 
fmch- 2020- 000530.

 43. Telehealth continues rapid growth amid coronavirus pandemic 
| healthiest communities | US News. https:// www. usnews. com/ 
news/ healt hiest- commu nities/ artic les/ 2020- 07- 13/ teleh ealth- 
conti nues- rapid- growth- amid- coron avirus- pande mic. Accessed 
23 Jan 2021.

 44.• Schifeling CH, Shanbhag P, Johnson A, et al. Disparities in 
video and telephone visits among older adults during the 
COVID-19 pandemic: cross-sectional analysis. JMIR Aging. 
2020;3(2):e23176. https:// doi. org/ 10. 2196/ 23176. Schifeling 
et al. investigated whether there are important differences 
between telephone and video visits in a geriatric cohort. The 
authors showed that video visits were 7 min longer, and had 
1.2 more visit diagnoses but similar rates of advance care 
planning. Also, non-white patients, patients who needed 
interpreter services, and patients on Medicaid were less 
likely to have video visits when compared to white patients.

 45. Some Americans can’t access telemedicine, study shows | Doc-
tors Lounge. https:// www. docto rslou nge. com/ index. php/ news/ 
hd/ 99851. Accessed 23 Jan 2021.

 46.•• Eberly LA, Kallan MJ, Julien HM, et al. Patient characteristics 
associated with telemedicine access for primary and specialty 
ambulatory care during the COVID-19 pandemic. JAMA Netw 
Open. 2020;3(12):e2031640. https:// doi. org/ 10. 1001/ jaman etwor 
kopen. 2020. 31640. Eberly et al. investigated which sociode-
mographic factors are associated with telemedicine use and 
video visits during the COVID-19 pandemic. The authors 
found that in a cohort of 148,402 patients, older age, Asian 
race, non-English language, and Medicaid were associated 
with fewer completed telemedicine visits. The authors also 
found that older age, female gender, Black race, LatinX 
ethnicity, and lower household income were associated with 
lower video use.

 47.•• Rodriguez JA, Betancourt JR, Sequist TD, Ganguli I. Differences 
in the use of telephone and video telemedicine visits during the 
COVID-19 pandemic. Am J Manag Care. 2021;27(1):21–6. 
https:// doi. org/ 10. 37765/ ajmc. 2021. 88573. Rodriguez et al. 
performed a cross-sectional study to determine patient and 
neighborhood characteristics associated with visit modality. 
The authors found that patients who were older, Black, His-
panic, Spanish-speaking, and from areas with low broad-
band access were less likely to use video visits. Additionally, 
they found that clinicians and practices contributed to the 
disparity more than patients.

 48. Nouri S, Khoong EC, Lyles CR, Karliner L. Addressing equity 
in telemedicine for chronic disease management during the 
COVID-19 pandemic | Catalyst non-issue content. NEJM Cata-
lyst. 2020.

 49. Crawford A, Serhal E. Digital health equity and COVID-19: the 
innovation curve cannot reinforce the social gradient of health. 
J Med Internet Res. 2020;22(6):e19361.

 50. 53% of Americans say internet has been essential during 
COVID-19 outbreak | Pew Research Center. https:// www. pewre 
search. org/ inter net/ 2020/ 04/ 30/ 53- of- ameri cans- say- the- inter 
net- has- been- essen tial- during- the- covid- 19- outbr eak/. Accessed 
23 Jan 2021.

 51. Verghese A, Charlton B, Kassirer JP, Ramsey M, Ioannidis JPA. 
Inadequacies of physical examination as a cause of medical 
errors and adverse events: a collection of vignettes. Am J Med. 
2015;128(12):1322-4.e3. https:// doi. org/ 10. 1016/j. amjmed. 
2015. 06. 004.

 52. Downes MJ, Mervin MC, Byrnes JM, Scuffham PA. Telephone 
consultations for general practice: a systematic review. Syst Rev. 
2017;6(1):128. https:// doi. org/ 10. 1186/ s13643- 017- 0529-0.

 53.• Shaw J, Brewer LC, Veinot T. Recommendations for health 
equity and virtual care arising from the COVID-19 pandemic: 
narrative review. JMIR Form Res. 2021;5(4):e23233. Shaw 

23    Page 8 of 9 Curr Cardiovasc Risk Rep (2021) 15: 23

https://www.pewresearch.org/fact-tank/2020/01/09/about-one-in-five-americans-use-a-smart-watch-or-fitness-tracker/
https://www.pewresearch.org/fact-tank/2020/01/09/about-one-in-five-americans-use-a-smart-watch-or-fitness-tracker/
https://www.pewresearch.org/fact-tank/2020/01/09/about-one-in-five-americans-use-a-smart-watch-or-fitness-tracker/
https://doi.org/10.3390/jpm7020003
https://doi.org/10.1161/HYPERTENSIONAHA.107.100008
https://doi.org/10.1161/HYPERTENSIONAHA.107.100008
https://doi.org/10.1161/HYPERTENSIONAHA.107.189010
https://doi.org/10.1161/HYPERTENSIONAHA.107.189010
https://doi.org/10.1161/HYP.0000000000000065
https://www.modernhealthcare.com/medicare/cms-expands-medicare-coverage-blood-pressure-monitoring-device
https://www.modernhealthcare.com/medicare/cms-expands-medicare-coverage-blood-pressure-monitoring-device
https://doi.org/10.1146/annurev-publhealth-031914-122855
https://doi.org/10.1146/annurev-publhealth-031914-122855
https://doi.org/10.1136/bmjqs-2018-007837
https://doi.org/10.1136/bmjqs-2018-007837
https://doi.org/10.1161/JAHA.119.014775
https://doi.org/10.1161/JAHA.119.014775
https://doi.org/10.1089/tmj.2016.0242
https://doi.org/10.1089/tmj.2016.0242
https://doi.org/10.1136/fmch-2020-000530
https://doi.org/10.1136/fmch-2020-000530
https://www.usnews.com/news/healthiest-communities/articles/2020-07-13/telehealth-continues-rapid-growth-amid-coronavirus-pandemic
https://www.usnews.com/news/healthiest-communities/articles/2020-07-13/telehealth-continues-rapid-growth-amid-coronavirus-pandemic
https://www.usnews.com/news/healthiest-communities/articles/2020-07-13/telehealth-continues-rapid-growth-amid-coronavirus-pandemic
https://doi.org/10.2196/23176
https://www.doctorslounge.com/index.php/news/hd/99851
https://www.doctorslounge.com/index.php/news/hd/99851
https://doi.org/10.1001/jamanetworkopen.2020.31640
https://doi.org/10.1001/jamanetworkopen.2020.31640
https://doi.org/10.37765/ajmc.2021.88573
https://www.pewresearch.org/internet/2020/04/30/53-of-americans-say-the-internet-has-been-essential-during-the-covid-19-outbreak/
https://www.pewresearch.org/internet/2020/04/30/53-of-americans-say-the-internet-has-been-essential-during-the-covid-19-outbreak/
https://www.pewresearch.org/internet/2020/04/30/53-of-americans-say-the-internet-has-been-essential-during-the-covid-19-outbreak/
https://doi.org/10.1016/j.amjmed.2015.06.004
https://doi.org/10.1016/j.amjmed.2015.06.004
https://doi.org/10.1186/s13643-017-0529-0


1 3
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mendations to address issues of health equity on multiple 
levels: (1) policy and government, (2) organizations and 
health systems, and (3) communities and patients. From the 
results of the review, the authors suggest that (1) simplifying 
user interfaces, (2) using supportive intermediaries, and (3) 
incorporating and improving marginalized member input 
are essential strategies to promote health equity in virtual 
care.
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