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Objective: The primary objective of this study is to conduct a comparative analysis of telemedicine utilization patterns among adult 
populations residing in both rural and urban areas and evaluate the probability of telemedicine adoption among adults dwelling in both 
rural and urban areas amid the backdrop of the COVID-19 pandemic.
Methods: Our study has attained sample populations (n = 279,260, National Weighted Estimates = 2,391,188,373) through the 
secondary analysis of the National Health Interview Survey (NHIS) for the year 2021. We examined the relationship between the rural, 
regional, and racial variables using chi-square tests and binary logistic regression associated with telemedicine use in our multivariable 
analysis.
Results: Telemedicine use by population decreased with decreasing urbanization level, from 40.2% among adults living in large 
central metropolitan to 29.7% among adults living in rural area (p<0.0001). Regarding household income, adults with 400% or more of 
the federal poverty level (FPL) were significantly more likely to use telemedicine than adults with less than 100% of the FPL. Females 
were more likely than males to utilize telemedicine. In terms of region, adults living in the West were 1.25 times more likely to use 
telemedicine than adults living in the Northeast, and minority race/ethnicity groups (eg, Non-Hispanic Black, Hispanic, and other) are 
less likely to use the telemedicine rather than Non-Hispanic White.
Conclusion: Health equity is attained when all demographic groups enjoy uniform access to healthcare services, but disparities 
emerge when there are discernible variations in access to treatment. Considering this study’s findings, it becomes evident that the 
distinctions in poverty rates, median income levels, and healthcare utilization patterns across racial and regional lines may serve as 
indicators of potential health equity concerns.
Keywords: telemedicine, COVID-19, NHIS sample, healthcare utilization

Background
Telehealth has assumed a pivotal role within the contemporary landscape characterized by transformative shifts in 
mobility dynamics facilitated by technological advancements driven by the ubiquity of smartphones, tablets, computers, 
and a plethora of digital devices.1 The evolution of virtual services, epitomized by telehealth, which in select instances, 
obviates the necessity for physical travel and offers a comprehensive spectrum of healthcare services, ranging from 
preventive measures to therapeutic interventions, care provisions, and support mechanisms.2 The emergence of the 
COVID-19 pandemic in the early months of 2020 further accentuated the significance of telehealth in the United States 
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(U.S.). This period witnessed a marked concentration of telehealth utilization among adults aged 18–49 years, experien
cing an incremental rise from 66% in 2019 to 69% in 2020, and the proportion of telehealth visits attributed to 
individuals aged 18–49 years exhibited a noticeable increase, elevating from 68% during the inaugural week of 
January 2020 to 73% by the closing week of March.3 Furthermore, 69% of patients engaged in telehealth encounters 
during the initial stages of the pandemic in 2020 were managed within the confines of their homes.3

A strategy aimed at mitigating healthcare disparities involves improving the accessibility of healthcare services, with 
a specific focus on marginalized and underrepresented segments of society, including ethnic minorities and individuals 
residing in geographically remote or underserved areas.4 Therefore, the central objective of both telemedicine and 
telehealth pertains to the amelioration of health disparities, achieved by bridging the healthcare accessibility gap that 
disproportionately affects individuals residing in rural regions, where access to healthcare providers is diminished.5,6 

Nonetheless, the effective implementation of telehealth faces barriers and considerations, such as provider barriers 
including lack of training, uncertainty about the value or ability to provide appropriate care, and the cost of equipment.7 

Salient is the digital divide, an obstacle to the widespread utilization of telehealth services. Specifically, 97% of 
Americans can access high-speed fixed service, but these figures dwindle to 65% and 60% in rural and tribal lands, 
respectively,8 and eHealth utilization is influenced by demographic factors such as age, gender, and socioeconomic 
status.9,10

Acknowledging the significance of prioritizing essential medical services, healthcare providers were compelled to 
make strategic adjustments, resulting in the reduction of non-essential medical appointments.11 While this prioritization 
strategy was intended to safeguard vital healthcare resources and personnel,12 it concurrently impeded routine access to 
medical care that individuals had come to rely upon. Moreover, the pandemic ushered in a host of stringent measures, 
including restrictions on visitors to healthcare facilities.13 While these measures were instituted with the noble intention 
of curbing the transmission of the virus within healthcare settings, they inadvertently engendered barriers for those 
seeking medical attention. The resultant reduced access to vital medical care not only posed immediate challenges but 
also cast a spotlight on the broader systemic vulnerabilities within healthcare infrastructure.14,15

Given the paramount concern surrounding COVID-19, two antecedent studies posit that medical centers should 
proactively address the pandemic by swiftly incorporating digital tools and technologies, notably telemedicine and virtual 
care,16 and assert that these technological solutions possess the capacity to reduce emergency room visits, preserve 
healthcare resources, and mitigate the transmission of COVID-19 by enabling the remote treatment of patients both 
during and after the pandemic.17 However, undoubtedly, the delicate equilibrium that underpins telemedicine accessi
bility was severely disrupted by the advent of the COVID-19 pandemic.18,19 In a study focused on pediatric dermatology 
patients under the age of 18 during the pandemic, the results illuminated factors contributing to disparities in tele
medicine utilization, notably, the study highlighted that certain factors, such as being of Hispanic/Latino ethnicity and 
possessing public insurance, may be linked to discrepancies in access to technology.20 Singh et al conducted a study 
involving veterans with rheumatoid disease during the COVID-19 pandemic, wherein video-based telemedicine was 
employed, and reported an increased comfort level among rheumatoid patients with telemedicine.21 However, it is crucial 
to acknowledge a significant limitation in the study design, as data from participants unable to utilize telemedicine were 
excluded due to the survey format and this omission represents a notable constraint, preventing the comprehensive 
reporting of treatment experiences among rheumatoid patients who faced challenges in accessing telemedicine during the 
COVID-19 era.21

Notwithstanding certain legal and ethical concerns,22 the consensus among the majority of medical professionals is 
that telemedicine presents a viable avenue for healthcare delivery during global epidemics.23 Therefore, in order to 
facilitate the successful implementation of telemedicine, the primary objective of this study is to examine the adoption 
patterns of telemedicine among adults in the United States, considering both rural and urban residency, with a specific 
focus on the influence of the COVID-19 pandemic, and investigate the association between rates of telemedicine 
utilization and the variations observed between rural and urban settings. As a secondary objective, the investigation 
seeks to evaluate the probability of telemedicine usage among US adults, considering socio-demographic characteristics, 
factors that facilitate or hinder access to health services, and health-related aspects such as perceived or actual health 
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status that necessitate care. This secondary objective is particularly relevant in the context of the ongoing COVID-19 
pandemic.

Methods
Data Source
This study constitutes a secondary analysis of the National Health Interview Survey (NHIS) for the year 2021. The NHIS 
population consisted of civilians aged 18 and older who were not institutionalized in the US NHIS utilized a clustered, 
stratified, multistage probability sample design. National estimates were generated using sampling weights provided by 
the NHIS, which accounted for stratification, clustering, and oversampling procedures. We downloaded NHIS datasets 
available to the public from the NHIS/CDC website. Using subject and family IDs, we utilized personal and individual 
datasets. The NHIS methods and sample selection are described elsewhere.24 A total of 294,820 individuals aged ≥ 18 
years responded to the 2021 NHIS. After excluding all the cases with at least one missing relevant data and cases with 
refusal or do not know answer (n=15,560), we included 279,260 respondents as the study final sample. This study was 
approved for waiver from the Institutional Review Board of Texas A&M University (IRB2023-0268).

Variables
The primary outcome of this study was to adults who were said “yes” responses to the question, “In the past 12 months, 
have you had an appointment with a doctor, nurse, or other health professional by video or by phone?”.25 Demographic 
variables (age and gender), race/ethnicity, educational attainment, region, rurality, and telemedicine were all measured at 
the individual level as study variables. Age was a measure of categorization. 1) −44, 2) 45–64, and 3) 65+. Sex was 
a categorical variable (male 0 female 1). Blacks versus Whites were the self-identified races. Hispanics versus non- 
Hispanics were the self-identified ethnicities. Educational attainment consisted of the following components: 1) High 
school dropout, 2) High school graduate, 3) Some college, and 4) Bachelor’s degree or higher. Region was a four-level 
categorical variable that was encoded as follows: 1) Northeast, 2) the Midwest, 3) the South, and 4) the West. The 
categories of rurality included the following: 1) Large central metropolitan ̶ counties that encompass the entire population 
of the largest principal city within the metropolitan statistical areas (MSA) and/or entirely contained within the 
boundaries of the largest principal city within the MSA and/or house a minimum of 250,000 residents from any principal 
city within the MSA, 2) Large fringe metropolitan ̶ counties (or their equivalents) are situated in MSAs with a population 
of 1 million or more but do not meet the criteria to be classified as large central, 3) Medium and small metropolitan ̶ 
counties (or their equivalents) are found within MSAs with populations ranging from 250,000 to 999,999 or within 
MSAs with populations below 250,000, 4) Rural ̶ counties (or their equivalents) are located in micropolitan statistical 
areas and non-core counties.

Statistical Analysis
All statistical analyses for NHIS 2021 utilized sampling weights to accurately represent the entire population. Initially, 
the characteristics of the final dataset sample were examined. The characteristics of the population were displayed as 
weighted frequency (percentage) or means (SD). Then, chi-square tests were used to examine the relationship between 
study variables. In our multivariable analysis, we used binary logistic regression associated with telemedicine use. SAS 
statistical software was used for all analyses (version 9.4; SAS Institute Inc., Cary, NC, USA). All statistical tests were 
two-sided, and a p-value of 0.05 was used to determine statistical significance.

Results
Patient Characteristics
Table 1 presents the characteristics of the study participants. The 2021 NHIS data identified a total of 279,260 
populations (weighted n = 2,391,183,396). Among the sample population, 37% of adults reported using telemedicine 
within the past 12 months. 13.4% of the sample population resided in rural areas. Further details on population 
characteristics can be found in Table 1.
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Table 1 Characteristics of Study Participants: National Health Interview Survey, 2021

Characteristic N Weighted (N, %)

Total 279,260 2,391,188,390 100.0

Age, years
−44 99,970 1,060,199,485 44.3
45–64 93,010 788,568,849 33.0

65+ 86,280 542,420,056 22.7
Sex
Male 126,600 1,152,778,290 48.2

Female 152,660 1,238,410,100 51.8
Race/ethnicity
Non-Hispanic White 190,900 1,539,889,793 64.4

Non-Hispanic Black 30,130 280,848,266 11.7
Hispanic 39,170 410,801,357 17.2

Other 19,060 159,648,974 6.7

Household income
Less than 100% of FPL 26,972 232,985,685 9.7

100% to less than 200% of FPL 48,552 420,419,033 17.6

200% to less than 400% of FPL 80,554 698,274,293 29.2
400% of FPL or greater 123,182 1,039,509,379 43.5

Education attainment
No high school graduate 24,260 226,665,335 9.5
High school graduate 69,010 676,573,339 28.3

Some college 77,280 633,946,429 26.5

College degree or higher 108,710 854,003,287 35.7
Region
Northeast 45,530 419,935,335 17.6

Midwest 60,230 500,141,906 20.9
South 101,810 906,302,208 37.9

West 71,690 564,808,941 23.6

Rurality
Large central metropolitan 84,260 759,838,960 31.8

Large fringe metropolitan 65,970 574,392,010 24.0

Medium and small metropolitan 88,440 736,864,652 30.8
Rural 40,590 320,092,768 13.4

Health Insurance Coverage
No 18,230 199,960,547 8.4
Yes 261,030 2,191,227,843 91.6

No. of comorbidities
0~1 122,220 1,174,326,862 49.1
2~3 123,590 984,198,631 41.2

4+ 33,330 231,767,169 9.7

Self-rated health
Excellent, very good, good 238,360 2,070,966,068 86.6

Fair or poor 40,900 320,222,322 13.4

Telemedicine Use
Yes 108,950 885,837,701 37.0

No 170,310 1,505,350,689 63.0

Note: We categorized comorbidities to include coronary heart disease, hypertension, diabetes, emphysema, stroke, asthma, 
heart condition/disease, and arthritis.
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Telemedicine Use During COVID-19 Pandemic by Rurality
Table 2 shows the utilization of telemedicine during the COVID-19 pandemic by rurality. The use of telemedicine 
declined with decreasing levels of urbanization, ranging from 40.2% among adults residing in large central metropolitan 
areas to 29.7% among those in rural areas (p<0.0001).

Association Between Rural-Urban Status and Telemedicine Use
Table 3 displays the association between rural-urban status and telemedicine utilization among US adults. Statistically 
significant differences were observed in telemedicine use between rural and urban adult populations. Adults in rural areas 
were 42% less likely to utilize telemedicine than their counterparts in large central metropolitan areas (adjusted odds ratio 
[AOR] = 0.58, p<0.0001). In addition, adults residing in medium and small metropolitan areas were 27% less likely to 
utilize telemedicine than those in large central metropolitan areas (odds ratio [OR]= 0.73, p<0.0001).

Odds of a Telemedicine Use During the COVID-19 Pandemic
Table 4 shows the results of the logistic analysis examining the use of telemedicine by US adults during the COVID-19 
pandemic. Adults living in rural areas had a significantly lower likelihood of using telemedicine than adults living in 
large central metropolitan areas (OR = 0.58 for rural adults). Regarding household income, adults with incomes at or 
above 400% of the federal poverty level (FPL) were significantly more likely to use telemedicine than adults with less 
than 100% of the FPL (OR = 1.16 for adults with incomes at or above 400% of the FPL). Gender differences were 
observed, with females were more likely than males to utilize telemedicine (OR for females = 1.58). Additionally, adults 
living in the West region were 1.25 times more likely to use telemedicine than those in the Northeast region, and minority 
race/ethnicity groups (eg, Non-Hispanic Black, Hispanic, and other) are less likely to use the telemedicine rather than 
Non-Hispanic White (OR for Non-Hispanic Black = 0.77, OR for Hispanic = 0.91, and OR for other = 0.69).

Discussion
The study aimed to compare telemedicine utilization patterns among adult populations living in rural and urban areas 
during the COVID-19 pandemic and explore the association between the regional environment, race/ethnicity, and 
telemedicine utilization. Our results indicated that adults living in large central metropolitan areas utilized telemedicine 
approximately twice as often as adults living in rural areas, and telemedicine utilization has decreased significantly as 
urbanization levels have decreased. In addition, we found that adults living in Midwest and South were significantly less 
likely to use telemedicine than adults living in Northeast and West, and that low household income and non-white 
populations were associated with low telemedicine utilization rates.

Our investigation revealed a noteworthy trend wherein the utilization of telemedicine services in rural regions during 
the COVID-19 pandemic exhibited a proportional decrease as the degree of urbanization diminished (in order of 
metropolitan central cities, large fringe metropolitan cities, medium and small metropolitan cities, and rural areas). 
Multiple scholarly inquiries have been dedicated to scrutinizing the disparities in telehealth utilization that manifested 
during the initial phases of the COVID-19 pandemic,26,27 and these results are consistent with our outcomes. The 
findings from prior studies consistently highlighted a discernible pattern: older individuals, non-white populations, and 
those covered by Medicaid or lacking insurance coverage in rural populations demonstrated a reduced likelihood of 
engaging in telehealth consultations, in contrast to their counterparts who were white, English-speaking, and possessed 
commercial insurance.28,29 While the COVID-19 pandemic catalyzed a rapid and widespread transition to synchronous, 
real-time audio and/or video-based telemedicine modalities,30 our research outcomes underscore the persistence of 
healthcare inequities within rural areas, even in the presence of readily accessible telemedicine services in the home 
environment during the pandemic. These issues may be attributed to impediments encountered when attempting to access 
healthcare services, particularly those contingent upon technology-driven modalities of care. Technological barriers 
encompass deficiencies in possessing suitable technological equipment, inadequate digital proficiency, and unreliable 
internet connectivity.31,32 Therefore, these challenges can obstruct healthcare access and utilization for rural patients, 
underscoring the necessity for heightened endeavors to enhance healthcare access equitably within rural populations.
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Table 2 Telemedicine Use During COVID-19 Pandemic by Rurality: National Health Interview Survey, 2021

Characteristic Large Central Metropolitan Large Fringe Metropolitan Medium and Small Metropolitan Rural p

N Weighted (N, %) N Weighted (N, %) N Weighted (N, %) N Weighted (N, %)

Total 84,260 59,838,960 100.0 65,970 74,392,010 100.0 8,440 736,864,652 100.0 40,590 320,092,768 100.0

Telemedicine Use

Yes 36,050 305,162,341 40.2 28,080 232,864,328 40.5 32,640 252,747,252 34.3 12,180 95,063,781 29.7 <0.0001

No 48,210 454,676,619 59.8 37,890 341,527,682 59.5 55,800 484,117,400 65.7 28,410 225,028,988 70.3

Age, years

−44 35,680 379,011,481 49.9 22,680 246,826,260 43.0 29,700 314,159,358 42.6 11,910 120,202,386 37.6 <0.0001

45–64 26,800 236,991,095 31.2 22,960 193,430,365 33.7 29,290 244,718,057 33.2 13,960 113,429,332 35.4

65+ 21,780 143,836,383 18.9 20,330 134,135,385 23.4 29,450 177,987,237 24.2 14,720 86,461,050 27.0

Sex

Male 38,540 369,672,733 48.7 29,450 273,294,356 47.6 40,160 358,457,340 48.6 18,450 151,353,860 47.3 0.390

Female 45,720 390,166,227 51.3 36,520 301,097,653 52.4 48,280 378,407,312 51.4 22,140 168,738,908 52.7

Race/ethnicity

Non-Hispanic White 43,790 358,185,895 47.1 47,480 395,143,288 68.8 65,190 521,041,489 70.7 34,440 265,519,121 83.0 <0.0001

Non-Hispanic Black 12,240 118,947,361 15.7 6,380 62,956,576 11.0 8,550 75,274,109 10.2 2,960 23,670,220 7.4

Hispanic 18,260 198,235,440 26.1 7,490 76,141,712 13.3 11,400 117,002,664 15.9 2,020 19,421,542 6.1

Other 9,970 84,470,264 11.1 4,620 40,150,434 7.0 3,300 23,546,390 3.2 1,170 11,481,886 3.6

Household income

Less than 100% of FPL 8,529 80,195,819 10.6 4,350 36,589,255 6.4 8,698 75,046,513 10.2 5,395 41,154,098 12.9 <0.0001

100% to less than 200% of FPL 13,846 134,097,265 17.6 8,401 72,660,118 12.6 16,887 141,719,531 19.2 9,418 71,942,119 22.5

200% to less than 400% of FPL 21,920 205,023,465 27.0 17,749 156,818,490 27.3 27,304 228,263,863 31.0 13,581 108,168,475 33.8

400% of FPL or greater 39,965 340,522,411 44.8 35,470 308,324,146 53.7 35,551 291,834,745 39.6 12,196 98,828,077 30.9

Education

No high school graduate 7,610 78,328,543 10.3 4,080 38,140,987 6.6 7,770 71,008,641 9.6 4,800 39,187,165 12.2 <0.0001

High school graduate 16,890 185,327,315 24.4 14,320 140,680,803 24.5 23,660 229,769,048 31.2 14,140 120,796,172 37.7

Some college 20,390 179,346,561 23.6 17,430 149,377,246 26.0 27,290 215,639,223 29.3 12,170 89,583,399 28.0

College degree or higher 39,370 316,836,541 41.7 30,140 246,192,974 42.9 29,720 220,447,740 29.9 9,480 70,526,032 22.0

Region

Northeast 13,160 135,594,341 17.8 17,280 151,900,897 26.4 11,780 102,080,166 13.9 3,310 30,359,931 9.5 <0.0001

Midwest 13,370 121,049,155 15.9 14,640 124,764,971 21.7 18,160 150,175,399 20.4 14,060 104,152,382 32.5

South 26,050 250,508,111 33.0 25,030 224,032,081 39.0 34,020 300,373,306 40.8 16,710 131,388,709 41.0

West 31,680 252,687,353 33.3 9,020 73,694,061 12.8 24,480 184,235,781 25.0 6,510 54,191,746 16.9

Health Insurance Coverage

No 6,110 73,216,634 9.6 3,390 35,837,777 6.2 5,930 62,922,358 8.5 2,800 27,983,778 8.7 0.000

Yes 78,150 686,622,326 90.4 62,580 538,554,232 93.8 82,510 673,942,294 91.5 37,790 292,108,991 91.3

No. of comorbidities

0~1 42,570 419,178,589 55.2 29,490 286,046,935 49.8 36,190 342,894,057 46.5 13,970 126,207,281 39.5 <0.0001

2~3 33,560 280,733,285 37.0 29,680 239,186,539 41.7 40,830 317,885,764 43.1 19,520 146,393,043 45.8

4+ 8,080 59,496,108 7.8 6,770 48,972,682 8.5 11,410 76,012,374 10.3 7,070 47,286,004 14.8

Self-rated health

Excellent, very good, good 73,480 666,109,951 87.7 57,870 513,102,230 89.3 74,800 631,021,396 85.6 32,210 260,732,492 81.5 <0.0001

Fair or poor 10,780 93,729,009 12.3 8,100 61,289,780 10.7 13,640 105,843,256 14.4 8,380 59,360,277 18.5

Note: We categorized comorbidities to include coronary heart disease, hypertension, diabetes, emphysema, stroke, asthma, heart condition/disease, and arthritis.

https://doi.org/10.2147/P
PA

.S439437                                                                                                                                                                                                                                  

D
o

v
e

P
r
e

s
s
                                                                                                                                               

Patient Preference and A
dherence 2023:17 

3482

Park et al                                                                                                                                                              
D

o
v

e
p

r
e

s
s

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Table 3 Association Between Rural-Urban Status and Telemedicine Use Among US Adults: NHIS, 2021

Variables N Weighted (N, %) p AOR (95% CI)

Rurality
Large central metropolitan 36,050 305,162,341 40.2 <0.0001 1.00

Large fringe metropolitan 28,080 232,864,328 40.5 0.97 0.88 1.07

Medium and small metropolitan 32,640 252,747,252 34.3 0.73 0.67 0.79
Rural 12,180 95,063,781 29.7 0.58 0.51 0.66

Notes: Boldface indicates statistical significance (p<0.05); All analyses were weighted to account for the complex sampling design of the survey; 
Results shown for logistic regression models among US adults (n=2,989), each with telemedicine use as the outcome variable and the urban- 
rural status as the primary predictor; All models adjusted for age, sex, race/ethnicity, educational attainment, income level, region, health 
insurance coverage, number of comorbidities, and self-rated health. 
Abbreviations: CI, confidence interval; AOR, Adjusted odds ratio; NHIS, National Health Interview Survey.

Table 4 Odds of a Telemedicine Use During the COVID-19 Pandemic Among US 
Adults: National Health Interview Survey, 2021

Variables OR (95% CI)

Rurality
Large central metropolitan 1.00

Large fringe metropolitan 0.97 0.88 1.07

Medium and small metropolitan 0.73 0.67 0.79
Rural 0.58 0.51 0.66

Age, years
−44 1.00
45–64 0.96 0.89 1.04

65+ 0.88 0.81 0.96

Sex
Male 1.00

Female 1.58 1.49 1.68

Race/ethnicity
Non-Hispanic White 1.00

Non-Hispanic Black 0.77 0.70 0.86

Hispanic 0.91 0.83 1.01
Other 0.69 0.60 0.79

Household income
Less than 100% of FPL 1.00
100% to less than 200% of FPL 0.99 0.87 1.12

200% to less than 400% of FPL 1.08 0.96 1.21
400% of FPL or greater 1.16 1.03 1.32

Education attainment
No high school graduate 1.00
High school graduate 1.12 0.98 1.28

Some college 1.55 1.35 1.77

College degree or higher 1.89 1.64 2.18
Region
Northeast 1.00

Midwest 0.77 0.69 0.86
South 0.85 0.77 0.95

West 1.25 1.12 1.40

Health Insurance Coverage
No 1.00

Yes 2.94 2.49 3.47

(Continued)
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An additional noteworthy observation concerning the utilization of telemedicine during the COVID-19 pandemic 
pertains to the influence of different regional factors, namely the Northeast, Midwest, South, and West. Specifically, our 
findings elucidated that adult residing in the Midwest and South regions of the US showed diminished telemedicine 
utilization in comparison to their counterparts inhabiting the Northeast and West regions. These results are also consistent 
with the results of a previous study that examined telemedicine utilization rates by race, age, and region in breast cancer 
patients during the COVID-19 pandemic.33 One plausible explanation for these findings could be the dearth of 
telemedicine infrastructure and supportive systems within Midwest and South communities. This assumption will be 
able to be drawn from insights gleaned from a previous investigation that employed the Census Household Pulse survey, 
revealing that residents residing in the southern and mid-western states exhibit lower rates of telemedicine utilization.34 

While telemedicine has frequently been cited as a means to enhance healthcare access for underserved populations,35,36 

the absence of requisite infrastructure investments in these regions poses a risk of telemedicine perpetuating disparities 
among non-metropolitan residents, particularly those dwelling in the central regions of the country.

From a racial and ethnic perspective, our study unearthed noteworthy disparities in telemedicine utilization between 
non-Hispanic whites and other racial/ethnic groups, encompassing non-Hispanic Blacks, Hispanics, and other minority 
categories. However, it’s worth noting that these findings stand in contrast to earlier investigations conducted in the initial 
phases of the COVID-19 pandemic. One such study, which collected data between April and May 2020, revealed an 
uptick in telemedicine use rates among non-white individuals, including Black/African American and Asian populations, 
as well as Hispanic/Latino communities during the early stages of the pandemic.37 Additionally, a study employing 2020 
NHIS data, collected from March to June 2020, reported no significant discrepancies in telemedicine utilization based on 
race or ethnicity.38 Importantly, it’s crucial to underscore that our current study is based on an analysis of 2021 NHIS 
data, and this dataset includes measures of COVID-19 status spanning from January to December 2021. Our findings, 
derived from this extended temporal window, unequivocally indicate that as COVID-19 becomes more pervasive within 
our society, there is a discernible gap in telemedicine utilization that corresponds with race/ethnicity. Our study indicated 
that the progress in telemedicine does not uniformly benefit all segments of the American population. Consequently, it is 
imperative for future research endeavors to delve into the underlying factors, such as structural racism, that persistently 
contribute to adverse health outcomes. Furthermore, telemedicine was initially championed as a means to mitigate 
healthcare disparities along racial and ethnic lines even prior to the pandemic, however, our understanding of ethnic 
disparities related to telemedicine utilization, particularly regarding whether these disparities have widened or diminished 
during the course of the COVID-19 pandemic, remains an intricate challenge that necessitates continued exploration and 
examination.

Our investigation uncovered compelling associations between socioeconomic factors, specifically education level and 
household income, and the utilization of telemedicine services. Adults with higher education levels were approximately 
1.89 times more likely to engage in telemedicine utilization compared to their counterparts with lower educational 
attainment. Similarly, individuals with elevated household income exhibited a 1.1 times greater likelihood of telemedi
cine utilization when compared to those with lower incomes. These findings resonate with previous research indicating 

Table 4 (Continued). 

Variables OR (95% CI)

No. of comorbidities
0~1 1.00
2~3 1.87 1.74 2.02

4+ 3.08 2.75 3.44

Self-rated health
Excellent, very good, good 1.00

Fair or poor 1.88 1.72 2.05

Note: We categorized comorbidities to include coronary heart disease, hypertension, diabetes, emphy
sema, stroke, asthma, heart condition/disease, and arthritis.
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that individuals with lower educational levels tend to access telehealth services less frequently due to heightened 
concerns regarding privacy, confidentiality, and the absence of a physical healthcare provider during telehealth visits, 
in contrast to individuals with higher educational backgrounds.39,40 Additionally, our study underscored disparities in 
telemedicine access based on income, with low-income adults facing more pronounced barriers compared to their higher- 
income counterparts. Reports from the US Federal Communications Commission affirmed significant disparities in 
household income between those with and without access to broadband internet.41 Furthermore, a prior research has 
elucidated that economic disparities and poverty rates are pivotal factors contributing to healthcare disparities in the US, 
underscoring how financial disparities can detrimentally impact healthcare access.42 Consequently, our study posits that 
social determinants, such as education level and household income, serve as indicators of disparities in telemedicine 
utilization. Therefore, establishing equitable digital access and availability, with consideration of these social determi
nants, is imperative to fortify the nexus between technology and healthcare. While we acknowledge the inherent 
challenges in ensuring universal internet access, we contend that as telemedicine assumes a transformative role in the 
healthcare landscape, it is incumbent upon us to champion digital equity. It is essential to proactively anticipate and 
address disparities, promoting health equity as telemedicine continues to evolve and shape the clinical landscape.

Limitation
This study still has a few limitations. Firstly, it relied upon cross-sectional data extracted from the 2021 NHIS to 
investigate the association between telemedicine utilization and rural disparities. Secondly, since the questionnaire for 
telemedicine use did not investigate the specific types and proportions associated with the modality, the associations 
found may vary depending on the modality type. Furthermore, it’s important to acknowledge that all data pertaining to 
telemedicine utilization were obtained through self-reported responses within questionnaires. There exists the potential 
for responses to be participants to both under- and over-estimation, and it’s crucial to note that these findings have not 
undergone validation by medical institutions, introducing an element of response bias. Finally, it’s essential to 
recognize that this study spanned a year characterized by the persistent presence of the COVID-19 pandemic. 
During this ongoing healthcare crisis, access to conventional face-to-face healthcare services remained limited. 
Given this evolving healthcare landscape, individuals who initially reported no involvement with telemedicine may 
have subsequently turned to telehealth services following their initial survey response. Consequently, our estimations 
regarding the actual extent of telemedicine utilization in 2021 may be conservative, reflecting a healthcare environment 
in flux during the study period.

Policy Implication
The study provides valuable insights into patient utilization of telehealth and healthcare access. As awareness of 
telehealth usage grows, strategies to enhance its benefits are needed. The Centers for Medicare and Medicaid imple
mented temporary payment policies during the pandemic, suggesting policymakers should consider permanent policies. 
The research shows that patients in urban areas are more likely to use telehealth services than those in rural areas. This 
suggests that infrastructure policies should focus on affordable internet services in regions with limited internet access. 
Future research should explore the challenges and benefits of telehealth implementation, and policymakers should use 
this information to promote adoption.

Conclusion
The observed disparities in telemedicine utilization, specifically in rural areas, emphasize the intricate nature of its 
utilization in these regions. This accentuates the imperative for tailored healthcare strategies and interventions that are 
attuned to the unique characteristics of rural areas. Health equity is attained when all demographic groups enjoy uniform 
access to healthcare services, but disparities emerge when there are discernible variations in access to treatment.43,44 

Considering this study’s findings, it becomes evident that the distinctions in poverty rates, median income levels, and 
healthcare utilization patterns in rural areas may serve as indicators of potential health equity concerns.
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