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Introduction: Recent studies have documented the negative impact of the 
COVID-19 pandemic on low-income families, rural and underserved areas, 
and racial and ethnic minority populations. However, less is known about 
immigrants’ healthcare access and utilization, including telehealth use. This 
study investigated disparities in healthcare access and utilization by immigration 
status among adults aged 18–64  years during the COVID-19 pandemic.

Methods: This cross-sectional study pooled data from the 2020 and 2021 
National Health Interview Survey (NHIS). Multivariable logistic regression models 
were used to estimate the variation of healthcare access and utilization by 
citizenship and nativity status. Immigration status (U.S.-born citizen, naturalized 
U.S. citizen, and non-citizen) served as the key independent variable. Healthcare 
access measures were dichotomized indicators of whether individuals had 
delayed medical care either due to cost or due to COVID-19. Healthcare 
utilization measures included whether individuals visited a doctor, used the 
emergency room, or had a telehealth visit during COVID-19.

Results: Compared to U.S.-born citizens, non-citizen immigrants were more 
likely to delay medical care due to cost (adjusted OR  =  1.375, [95%CI: 1.137, 
1.662]), less likely to visit a doctor (adjusted OR  =  0.71, [95%CI: 0.617, 0.817]), 
or visit an emergency room (adjusted OR  =  0.756, [95%CI: 0.635, 0.901]). Non-
citizen immigrants were less likely to have a telehealth visit (either video or 
phone visits) during COVID-19 (adjusted OR  =  0.634, [95%CI: 0.557, 0.723]).

Discussion: Compared to U.S.-born citizens, lower healthcare and telehealth 
utilization persisted among non-citizen immigrants during the pandemic.

KEYWORDS

delay of care, telehealth, immigrant, healthcare access, COVID-19

Introduction

The coronavirus disease of 2019 (COVID-19) placed an enormous economic and social 
burden on disadvantaged populations across the globe including those in the 
United  States (1, 2). A wealth of research describes how the COVID-19 has negatively 
impacted low-income families (3), rural and underserved areas (4), and racial and ethnic 
minorities (2, 5, 6), yet less is known about the effect of the COVID-19 pandemic on healthcare 
access and use among U.S. immigrants (5, 7).
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Immigrants face unique challenges that can lead to suboptimal 
use of high-quality healthcare. It is estimated that immigrants 
represent 14% of the U.S. total population (8). Immigrants are more 
likely to be uninsured, where almost half (50%) of undocumented 
immigrants and one in five documented adults (18%) were uninsured 
in 2023, compared to 6% of naturalized immigrants and 8% of U.S.-
born adults (9). Immigrants are at greater risk of having less access to 
healthcare due to lack of health insurance coverage, experiencing 
difficulties navigating the U.S. healthcare system, having limited 
English proficiency, and earning less disposable income (10–12). 
During COVID-19, immigrants were vulnerable to financial and 
relationship hardship such as unemployment, housing insecurities, 
access to resources, and family relationship strains, among other 
demands (13). Finally, studies have demonstrated that racial and 
ethnic minorities, as well as individuals residing in rural areas 
encountered difficulties in using telehealth services and other digital 
resources (14, 15). Furthermore, research has shown variation by 
insurance type (e.g., public, private insurance) and telehealth use 
among those with lower socioeconomic status (16), and in areas with 
higher rates of poverty (17, 18) where less is known about the potential 
digital divide among immigrants.

Telehealth and the use of digital health usage have increased due 
to the COVID-19 pandemic (19). Telehealth use, which includes the 
combined use of internet and information technology for health 
purposes, played a crucial role in helping facilitate social distancing 
while bolstering health access to health services across the country 
without overcrowding facilities during a surge of COVID-19 
infections and hospitalizations (16). While telehealth use has resulted 
in overall improvements in healthcare access and overall efficacy in 
health interventions (20), the use of telehealth is more limited in rural 
areas and among patients with lower incomes (21). For instance, 
lacking resources and supplies as well as accessibility to medical 
facilities and internet access can result in disparities in access and use 
of telehealth services (22, 23). Additionally, benefits may vary by 
socioeconomic status due to limitations in health literacy, education, 
and technical competence (24, 25). Thus, understanding the impact of 
COVID-19 and use of telehealth services is an important aspect of 
focus for understanding the U.S. immigrant population.

To our knowledge, no study has used nationally representative 
survey data to explore healthcare access and utilization among 
U.S. immigrants during the pandemic with a particular focus on 
telehealth. Using the National Health Interview Survey (NHIS), this 
study investigated healthcare utilization including telehealth use 
among adults ages 18–64 by U.S. immigration status during the 
COVID-19 pandemic. Given the longstanding disparities in 
healthcare access that immigrants encountered, we hypothesized that 
immigrant disparities, i.e., lower healthcare access and utilization 
among non-citizens, might persist or worsen during the 
pandemic years.

Methods

Data source and study population

Respondents of the 2020 and 2021 National Health Interview Survey 
(NHIS) aged 18–64 were included in this analysis. The NHIS is a 
nationally representative household survey of the U.S. civilian population 

that collects information on health status, health-related behaviors, and 
healthcare access and utilization. Details of the NHIS survey, data, and 
methodology are publicly available on the National Center for Health 
Statistics website (26, 27). This survey collects data using computer-
assisted personal interviewing. Due to disruptions from the COVID-19 
pandemic, data collection procedures changed where, from April 2020 
to June 2020, all interviews were conducted by telephone, rather than 
in-person. The response rate of households for the 2020 sample was 
50.7%. The final sample of adults’ response rate was 48.9%. The NHIS 
provides sample weights to analytically account for the low response 
rates and oversampling of particular subgroups during participant 
recruitment. As such, this analysis accounted for the complex sample 
design of the NHIS by dividing the sampling weights by the total years 
pooled (i.e., 2 years), as suggested in NHIS documentation available on 
the Centers for Disease Control and Prevention’s website (28).

Dependent variables

This study included five outcome measures on healthcare access 
and utilization. This study dichotomized responses (yes/no) from five 
survey questions of the NHIS: (1) unmet needs due to COVID-19, (2) 
unmet needs due to cost, (3) visited a doctor or other healthcare 
professional in the past 12 months, (4) visited the emergency room in 
the last 12 months (dichotomized as 0 times or 1 visit or more), and 
(5) had an appointment by video or by phone in the last 12 months.

Key independent variable

Immigration status served as the independent variable of interest, 
which used NHIS responses on birth and citizen status to represent 
three categories: U.S.-born citizen, naturalized U.S. citizen (i.e., 
foreign-born U.S. citizens), and non-citizen. Although the NHIS does 
not distinguish this, we assume that immigration status includes both 
lawfully present and undocumented immigrants in the United States.

Other independent variables

In alignment with the Andersen Healthcare Utilization framework 
(29) and the literature on immigrant healthcare utilization (30, 31), this 
study included predisposing, enabling, and health need factors: age 
group (18–24, 25–34, 35–44, 45–54, and 55–64 years), sex (male and 
female), ratio of income to poverty (0.00–1.24, 1.25–1.99, 2.00–3.99, and 
4.00+), marital status (married and not married), education level (less 
than high school degree, has a high school degree, and has some college 
or more), race and ethnicity (non-Hispanic White, non-Hispanic Black, 
non-Hispanic Asian, non-Hispanic other/multiple race, and Hispanic), 
insurance status (uninsured, private, and public), self-reported health 
status (poor or fair, good, and excellent), urban/rural status (urban and 
rural), and household region (Northeast, Midwest, South, and West).

Analytical approach

Descriptive analyses of weighted frequencies, means, and 
percentages were generated by immigration status (U.S.-born citizen, 
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foreign-born U.S. citizen, and non-citizen). Wald tests were conducted 
to evaluate differences in immigration status categories (Table  1). 
Unadjusted logistic regression models were fitted to evaluate 
differences between the independent variable (U.S.-born citizenship, 
foreign-born citizenship, and non-citizen) and the outcomes of 
interest (Table 2). Multivariable regressions were used to estimate the 
odds of avoiding medical care due to COVID-19, delaying medical 
care due to cost, seeing a doctor in the past year, visiting an emergency 
room in the past year, and having used telehealth services (either 
video or phone visit) to see a clinician in the past year. The adjusted 
models controlled for age group, sex, poverty, marital status, education 
level, race/Hispanic origin, self-reported health status, urban/rural 
status, and region (Table 3). Insurance status was not included in the 
final models to avoid simultaneity bias (i.e., endogeneity) between 
insurance status (a predictor of health access) and outcomes 
measuring health access. A longitudinal study found that recent 
immigrants were less likely to have private insurance over time and 
hence had lower probabilities of having a usual place of care, even 
though there was no direct relationship between immigrant status and 
usual source of care (32).

For the sensitivity analysis, we  fitted multivariable logistic 
regression models that only accounted for age group, sex, and race/
ethnicity, given these are non-modifiable covariates in the analysis. 
Results were similar and available upon request. Survey weights were 
applied in STATA SE 17.0 to calculate appropriate estimates of 
population parameters.

Results

This study included 40,746 adult respondents of the 2020 and 2021 
NHIS for a weighted frequency of 153,408,129 U.S.-born citizens 
(33,530 unweighted), 18,779,520 foreign-born U.S. citizens (3,975 
unweighted), and 18,248,219 non-citizens (3,241 unweighted).

Summary statistics of the population by immigration status are 
presented in Table  1. A greater percentage of non-citizens were 
Hispanic compared to U.S.-born citizens (62% versus 12%). A larger 
percentage of non-citizens had less than a high school degree (34%) 
compared to U.S.-born citizens and foreign-born U.S. citizens (8.8 and 
12%, respectively). Non-citizen immigrants were more likely to 
be  uninsured compared to U.S.-born citizens and foreign-born 
citizens (41% versus 10 and 9%, respectively).

U.S.-born and foreign-born citizens had a significantly higher 
percentage of having delayed medical care due to COVID-19 than 
non-citizens (23% compared to 19%). Non-citizens were also more 
likely to delay medical care due to cost (14% compared to 10 and 7% 
for U.S.-born citizens and foreign-born citizens, respectively), less 
likely to visit a doctor (68% vs. 80%) or had a virtual visit (34–35% 
compared to 22%) during the pandemic year.

Adjusted odds ratios (aOR) of logistic regression models were 
provided in Table 3. Non-citizens had decreased odds of reporting 
having delayed medical care due to COVID-19 compared to U.S.-born 
citizens, but the difference was not significant (aOR = 0.903 [95% CI: 
0.782, 1.042]). Additionally, non-citizens were significantly less likely 
to have a telehealth visit with a physician, nurse, or other clinician 
during COVID-19 than U.S.-born citizens (aOR = 0.634 [95% CI: 0.56, 
0.72]). Compared to U.S.-born citizens, non-citizens had greater odds 
of delaying medical care due to cost in the past year (aOR = 1.375 [95% 
CI: 1.14, 1.66]). Compared to U.S.-born citizens, non-citizens were 

less likely to see a doctor in the past 12-months (aOR = 0.71 [95% CI: 
0.62, 0.82]). Both foreign-born U.S. citizens and non-citizens were less 
likely to use an emergency department in the past 12 months 
compared to U.S.-born citizens.

Discussion

Our study suggests that compared to U.S.-born citizens, 
non-citizen immigrants were associated with a greater likelihood of 
delaying medical care due to cost and a lower likelihood of visiting 
a doctor or emergency room in the previous year during the 
COVID-19 pandemic. These findings are consistent with the 
healthcare patterns of immigrants pre-COVID-19 pandemic (33). 
These results suggest that lower healthcare access and use among 
U.S. immigrants persisted during the pandemic despite flexibilities 
approved by Congress to offer free COVID-19 testing, treatment, 
and vaccination (34).

The reduced healthcare access and use among non-citizen 
immigrants can be attributed to various systematic barriers, such as 
being ineligible for public benefit programs like Medicaid (35). In 
addition, unstable insurance coverage, limited support in navigating 
the healthcare system (particularly or those with limited English 
proficiency), and fears of disclosing immigration status have been 
identified in previous research as major barriers to access care among 
immigrants (36, 37).

Lower healthcare access and utilization among immigrants could 
also be partly explained by the “healthy immigrant effect” (38–40) and 
social determinants of health (41). Immigrants were more likely to 
work in “essential” jobs and reside in areas with high COVID-19 cases; 
this can result in immigrants being among the first populations 
exposed to COVID-19 (42).

The findings on telehealth suggest that non-citizen immigrants are 
associated with a decreased likelihood of having a virtual appointment 
to speak to a doctor or other clinician in the past year. These findings 
might be highlighting differences in access and use of digital resources 
(including the digital divide), availability of telehealth services in 
languages other than English, and barriers to healthcare access that 
are a result of low income or low socioeconomic status (43, 44). 
Immigrant households have the highest rates of lacking internet 
access. Without reliable high-speed internet access, people may have 
difficulty scheduling virtual appointments that have both video and 
audio (rather than just audio), accessing medical information online, 
or communicating with healthcare providers (45).

Health literacy may also play a significant role in effectively 
utilizing digital resources for healthcare (46, 47). However, it is worth 
noting that evidence of virtual care use by limited English proficiency 
has been inconclusive. Studies have shown that patients, especially 
those with limited English proficiency, often prefer in-person care 
because of the anxiety experienced from conducting self-evaluations 
without direct medical guidance (48). On the other hand, studies have 
reported that immigrants viewed telehealth more favorably compared 
to in-person care because they could bypass the logistical challenges 
of in-person visits, which can be particularly difficult for people with 
limited English proficiency (49).

Trust is another important factor that affects telehealth use 
among immigrant populations in the United  States (49–51). 
Individuals may have concerns about the confidentiality and security 
of their medical information when accessing telehealth services, 
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TABLE 1 Characteristics by immigration status: National Health Interview Survey, 2020–2021 (total n  =  40,746).

Characteristic Citizenship status

U.S.-born citizen
n =  33,530

Foreign-born
n =  3,975

Noncitizen
n =  3,241

p-value

N =  153,408,129 N =  18,779,520 N =  18,248,219

Mean 95% CI Mean 95% CI Mean 95% CI

Age group

  18–24 years 0.17 [0.16,0.17] 0.07 [0.06,0.08] 0.087 [0.07,0.10]

<0.001

  25–34 years 0.23 [0.23,0.24] 0.15 [0.13,0.16] 0.26 [0.23,0.28]

  35–44 years 0.2 [0.19,0.2] 0.23 [0.22,0.25] 0.31 [0.29,0.33]

  45–54 years 0.19 [0.18,0.19] 0.27 [0.25,0.29] 0.23 [0.21,0.25]

  55–64 years 0.21 [0.21,0.22] 0.29 [0.27,0.31] 0.12 [0.11,0.14]

Sex

  Male 0.5 [0.49,0.5] 0.47 [0.45,0.49] 0.49 [0.47,0.51]

0.083  Female 0.5 [0.5,0.51] 0.53 [0.51,0.55] 0.51 [0.49,0.53]

Race/Hispanic origin

  Non-Hispanic White 0.7 [0.69,0.72] 0.22 [0.2,0.24] 0.1 [0.09,0.11]

<0.001

  Non-Hispanic Black 0.13 [0.12,0.14] 0.13 [0.11,0.15] 0.075 [0.06,0.09]

  Non-Hispanic Asian 0.02 [0.02.02] 0.3 [0.27,0.32] 0.19 [0.17,0.22]

  Hispanic 0.12 [0.11,0.13] 0.34 [0.31,0.37] 0.62 [0.59,0.65]

  Non-Hispanic Other 0.03 [0.03,0.04] 0.017 [0.01,0.02] 0.0088 [0.01,0.01]

Marital status

  Not married 0.53 [0.52,0.54] 0.32 [0.30,0.34] 0.38 [0.36,0.41]

<0.001  Married 0.47 [0.46,0.48] 0.68 [0.66,0.7] 0.62 [0.59,0.64]

Education level

  Less than high school degree 0.09 [0.08,0.09] 0.12 [0.11,0.14] 0.34 [0.31,0.37]

<0.001

  High school degree 0.26 [0.25,0.27] 0.2 [0.18,0.22] 0.26 [0.24,0.29]

  Some college or more 0.65 [0.64,0.66] 0.67 [0.65,0.7] 0.4 [0.37,0.42]

Ratio of income to poverty

  0.00–1.24 0.13 [0.12,0.14] 0.11 [0.1,0.13] 0.31 [0.29,0.34]

<0.001

  1.25–1.99 0.12 [0.11,0.13] 0.14 [0.12,0.15] 0.22 [0.2,0.24]

  2.00–3.99 0.29 [0.29,0.3] 0.32 [0.3,0.34] 0.25 [0.23,0.27]

  4.00 or more 0.46 [0.45,0.47] 0.43 [0.4,0.45] 0.22 [0.2,0.25]

Insurance status

  Uninsured 0.10 [0.09,0.1] 0.088 [0.075,0.1] 0.41 [0.38,0.43]

<0.001

  Private 0.68 [0.67,0.69] 0.68 [0.66,0.7] 0.39 [0.36,0.42]

  Public 0.22 [0.21,0.23] 0.23 [0.21,0.25] 0.2 [0.18,0.23]

Self-reported health status

  Poor or fair 0.11 [0.11,0.12] 0.091 [0.08,0.1] 0.12 [0.1,0.14]

<0.001

  Good 0.26 [0.25,0.26] 0.29 [0.27,0.31] 0.31 [0.29,0.33]

  Excellent 0.63 [0.62,0.64] 0.62 [0.6,0.64] 0.57 [0.54,0.6]

Urban–rural status

  Rural 0.15 [0.14,0.16] 0.031 [0.024,0.04] 0.054 [0.04,0.08]

<0.001  Urban 0.85 [0.84,0.86] 0.97 [0.96,0.98] 0.95 [0.92,0.96]

(Continued)
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particularly if they are not familiar with the technology or do not 
speak English fluently (14). Studies have analyzed the hurdles 
encountered by immigrants with limited English proficiency to 
connect with providers who speak Spanish and other languages 
during the pandemic (52). Thus, a lack of trust can hinder the uptake 
of telemedicine use among immigrant populations (53).

Our study has several limitations. First, the data collection 
process of the NHIS experienced significant shifts during the 
COVID-19 pandemic. In 2020, most household interviews 
transitioned to phone-based interviews. This shift affected 
respondent participation rates and might have introduced 
measurement bias. However, as part of our sensitivity analyses, 
we compared the results when focusing solely on the 2021 NHIS 
survey, and we  found that the findings were similar. Hence, 
we included both the 2020 and 2021 NHIS surveys to maximize 
the power available in the study to account for predisposing, 
enabling and health need factors. Second, the cross-sectional 
design of the NHIS limits drawing inferences about causal 
relationships of the study findings. The relationships discussed in 
this paper are statistically significant associations and should not 
be interpreted as causal relationships. The cross-sectional design 
of the NHIS also limits our ability to explore mediators, such as 
the effect of insurance status on immigration status and their 

access and use to health services; for example, studies have 
reported a temporal relationship in the length of time since 
immigrating to the country and the ability of attaining and 
maintaining health insurance over the year (32, 54, 55), yet having 
insurance directly affects healthcare access and utilization. Future 
studies exploring these relationships during COVID-19 could 
further our understanding of healthcare care patterns in utilization 
among immigrants. Third, we were not able to separate video and 
phone from telehealth use. Studies suggested that racial and ethnic 
minority patients were more likely to use phones rather than 
virtual visits. These disparities in virtual telehealth might be more 
pronounced by immigration status (14, 56). Additional qualitative 
studies examining the differences between video telehealth visits 
and phone telehealth visits are necessary in order to consider the 
potential differences between these two forms of telehealth use. 
Fourth, we were unable to clarify legal immigrant status due to 
data limitations. Additional studies focusing on differences 
between documented and undocumented non-citizens are 
necessary to understand the breadth of access barriers that may 
be impacting these immigration groups and communities. Finally, 
the study focused on NHIS participants who were aged 18–64; 
while these findings were weighted to generate nationally 
representative estimates, it is important to note that these findings 

TABLE 2 Health care access or utilization by immigration status: United States, 2020–2021 (n  =  40,746).

Healthcare access or utilization indicator U.S.-born 
citizen

Foreign-born 
U.S. citizen

Non-citizen P-value

Mean 95%CI Mean 95%CI Mean 95%CI

Delayed medical care due to unmet needs during COVID-19 0.23 [0.23–0.24] 0.23 [0.21–0.25] 0.19 [0.17–0.21] <0.001

Delayed medical care due to cost 0.10 [0.1–0.1] 0.07 [0.06–0.08] 0.14 [0.12–0.16] <0.001

Visited a doctor or other healthcare professional in the past 12 months 0.80 [0.79–0.81] 0.80 [0.78–0.82] 0.68 [0.66–0.71] <0.001

Visited an emergency room visits in the past 12 months 0.18 [0.17–0.19] 0.13 [0.11–0.14] 0.16 [0.14–0.18] <0.001

Had an appointment by video or by phone in the past 12 months 0.35 [0.34–0.36] 0.34 [0.32–0.36] 0.22 [0.2–0.24] <0.001

CI, confidence interval. Participant responses to healthcare access and utilization survey questions (which are categorized accordingly in the NHIS documentation), were retrieved from NHIS 
survey questions and dichotomized into the following five outcomes: (1) delaying medical care due to COVID-19 in the past 12 months; (2) delaying medical care in the past 12 months due to 
cost; (3) visited a doctor or other healthcare professional in the past 12 months; (4) visited an emergency room (dichotomized as 0 times or 1 visit or more); and (5) had an appointment by 
video or phone in the past 12 months. Estimates are based on household interview of a sample of the civilian, non-institutionalized U.S. population among adults aged 18–64 from the National 
Health Interview Survey 2020 and 2021.

TABLE 1 (Continued)

Characteristic Citizenship status

U.S.-born citizen
n =  33,530

Foreign-born
n =  3,975

Noncitizen
n =  3,241

p-value

N =  153,408,129 N =  18,779,520 N =  18,248,219

Mean 95% CI Mean 95% CI Mean 95% CI

Household region

  Northeast 0.16 [0.15,0.18] 0.23 [0.2,0.27] 0.16 [0.14,0.19]

<0.001

  Midwest 0.23 [0.22,0.25] 0.11 [0.092,0.14] 0.11 [0.09,0.14]

  South 0.38 [0.36,0.4] 0.34 [0.31,0.38] 0.39 [0.35,0.43]

  West 0.22 [0.21,0.24] 0.31 [0.28,0.34] 0.34 [0.3,0.38]

CI = confidence interval. Estimates are based on household interview of a sample of the civilian, non-institutionalized U.S. population among adults aged 18–64 from the National Health 
Interview Survey (NHIS) 2020 and 2021. “n” denotes the non-weighted frequency of study participants of the NHIS, and “N” denotes weighted values estimating the prevalence of respondents 
in a given subcategory based on the NHIS.
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TABLE 3 Full logistic regression model output denoted as odds ratios for the indicators on healthcare access and utilization: United States, 2020–2021 
(n  =  40,746).

Indicator Delayed 
medical care 

due to 
COVID-19

Delayed 
medical care 
due to cost

Visited a doctor or 
other healthcare 
professional in 
past 12  months

Visited an 
emergency 

room in the past 
12  months

Had an 
appointment by 

video or by phone 
because of 
COVID-19

OR CI OR CI OR CI OR CI OR CI

Immigration status

  U.S.-born citizen Reference Reference Reference Reference Reference

  Foreign-born U.S. citizen 0.93 [0.82,1.06] 0.93 [0.76,1.15] 1.007 [0.88,1.15] 0.749 [0.64,0.87] 0.94 [0.84,1.06]

  Non-citizen 0.90 [0.78,1.04] 1.38 [1.14,1.66] 0.71 [0.62,0.82] 0.756 [0.63,0.90] 0.63 [0.56,0.72]

Age group

  18–24 years Reference Reference Reference Reference Reference

  25–34 years 1.35 [1.15,1.584] 1.67 [1.38,2.01] 0.65 [0.57,0.74] 0.93 [0.80,1.07] 1.18 [1.04,1.332]

  35–44 years 1.52 [1.30,1.8] 1.26 [1.03,1.54] 0.67 [0.58,0.78] 0.79 [0.68,0.92] 1.30 [1.15,1.48]

  45–54 years 1.72 [1.46,2.02] 1.29 [1.05,1.60] 0.92 [0.79,1.07] 0.74 [0.63,0.87] 1.34 [1.18,1.53]

  55–64 years 1.88 [1.60,2.20] 1.17 [0.96,1.43] 1.21 [1.04,1.41] 0.71 [0.61,0.82] 1.38 [1.22,1.57]

Sex

  Male Reference Reference Reference Reference Reference

  Female 1.69 [1.59,1.81] 1.28 [1.163,1.414] 2.01 [1.872,2.166] 1.29 [1.20,1.39] 1.76 [1.660,1.865]

Race/Hispanic Origin

  Non-Hispanic White Reference Reference Reference Reference Reference

  Non-Hispanic Black 0.86 [0.76,0.97] 0.70 [0.60,0.83] 1.46 [1.27,1.69] 1.55 [1.38,1.75] 0.80 [0.72,0.89]

  Non-Hispanic Asian 0.79 [0.67,0.92] 0.42 [0.32,0.55] 0.72 [0.61,0.84] 0.72 [0.58,0.90] 0.72 [0.62,0.84]

  Hispanic 0.93 [0.83,1.04] 0.86 [0.73,1.01] 0.94 [0.84,1.04] 1.11 [0.98,1.26] 0.84 [0.76,0.93]

  Non-Hispanic Other 1.34 [1.12,1.61] 1.09 [0.83,1.43] 1.03 [0.84,1.27] 1.63 [1.35,1.96] 0.99 [0.82,1.17]

Marital status

  Not married Reference Reference Reference Reference Reference

  Married 1.00 [0.93,1.07] 0.80 [0.72,0.88] 1.34 [1.23,1.45] 1.01 [0.93,1.10] 1.01 [0.95,1.08]

Education level

  Less than high school 

degree Reference Reference Reference Reference Reference

  High school degree 1.02 [0.89,1.18] 0.90 [0.76,1.07] 1.11 [0.98,1.26] 0.99 [0.86,1.14] 1.26 [1.10,1.44]

  Some college or more 1.69 [1.48,1.94] 1.01 [0.86,1.18] 1.37 [1.22,1.55] 0.83 [0.72,0.96] 1.99 [1.74,2.26]

Ratio of income to poverty

  0.00–1.24 Reference Reference Reference Reference Reference

  1.25–1.99 0.81 [0.70,0.92] 0.10 [0.85,1.17] 0.95 [0.83,1.10] 0.88 [0.78,1.01] 0.96 [0.85,1.09]

  2.00–3.99 0.87 [0.77,0.97] 0.84 [0.73,0.96] 1.08 [0.94,1.23] 0.71 [0.63,0.79] 1.04 [0.94,1.15]

  4.00 or more 1.10 [0.98,1.24] 0.44 [0.38,0.50] 1.42 [1.25,1.61] 0.59 [0.52,0.66] 1.21 [1.08,1.36]

Self-reported health status

  Poor or fair Reference Reference Reference Reference Reference

  Good 0.57 [0.51,0.64] 0.60 [0.52,0.68] 0.52 [0.45,0.61] 0.49 [0.44,0.55] 0.48 [0.44,0.53]

  Excellent 0.39 [0.35,0.43] 0.40 [0.31,0.41] 0.39 [0.34,0.46] 0.31 [0.28,0.34] 0.30 [0.27,0.33]

Urban–rural status

  Rural Reference Reference Reference Reference Reference

  Urban 1.21 [1.09,1.34] 0.99 [0.85,1.14] 0.98 [0.87,1.11] 0.89 [0.80,0.99] 1.60 [1.43,1.79]

(Continued)
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are not generalizable to children and those 65 years and older, as 
well as those who would not participate in the NHIS survey (e.g., 
those who are institutionalized, military overseas).

Conclusion

This study offers a national perspective on immigrants aged 18–64 
and their patterns of healthcare access and utilization during the 
COVID-19 pandemic. This study touches on the importance of 
telehealth access among immigrants, particularly non-citizen 
immigrants. These findings can offer additional insights about the 
barriers to access quality healthcare, as well as reasons to invest and 
develop innovative telehealth resources that can bridge the digital 
divide and provide equitable and affordable healthcare access to all. 
Future research should identify differences by documentation status 
among non-citizen immigrants.

Data availability statement

Publicly available datasets were analyzed in this study. This data 
can be found: https://www.cdc.gov/nchs/nhis/2020nhis.htm, https://
www.cdc.gov/nchs/nhis/2021nhis.htm.

Ethics statement

The studies involving humans were approved by University of 
Maryland Division of Research Institutional Review Board. The 
studies were conducted in accordance with the local legislation and 
institutional requirements. Written informed consent for participation 
was not required from the participants or the participants’ legal 
guardians/next of kin in accordance with the national legislation and 
institutional requirements.

Author contributions

MS: Formal analysis, Validation, Visualization, Writing – original 
draft, Writing – review & editing. SY: Formal analysis, Methodology, 
Software, Validation, Visualization, Writing – original draft, Writing 
– review & editing. YL: Conceptualization, Writing – original draft, 
Writing – review & editing. AB: Resources, Supervision, Writing – 
review & editing. JC: Conceptualization, Formal analysis, Funding 
acquisition, Investigation, Methodology, Resources, Supervision, 
Visualization, Writing – original draft, Writing – review & editing.

Funding

The author(s) declare that financial support was received for the 
research, authorship, and/or publication of this article. This study was 
supported by the National Institute on Aging (R01AG62315 and 
RF1AG083175) and the National Institute on Minority Health and 
Health Disparities (R01MD011523).

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any product 
that may be evaluated in this article, or claim that may be made by its 
manufacturer, is not guaranteed or endorsed by the publisher.

References
 1. Clay SL, Woodson MJ, Mazurek K, Antonio B. Racial disparities and COVID-19: 

exploring the relationship between race/ethnicity, personal factors, health access/
affordability, and conditions associated with an increased severity of COVID-19. Race 
Soc Probl. (2021) 13:279–91. doi: 10.1007/s12552-021-09320-9

TABLE 3 (Continued)

Indicator Delayed 
medical care 

due to 
COVID-19

Delayed 
medical care 
due to cost

Visited a doctor or 
other healthcare 
professional in 
past 12  months

Visited an 
emergency 

room in the past 
12  months

Had an 
appointment by 

video or by phone 
because of 
COVID-19

OR CI OR CI OR CI OR CI OR CI

Household region

  Northeast Reference Reference Reference Reference Reference

  Midwest 0.76 [0.68,0.86] 1.45 [1.20,1.75] 0.97 [0.85,1.11] 1.07 [0.95,1.20] 0.72 [0.64,0.82]

  South 0.74 [0.66,0.83] 1.72 [1.44,2.05] 0.93 [0.82,1.06] 1.03 [0.92,1.15] 0.74 [0.67,0.83]

  West 0.93 [0.82,1.05] 1.48 [1.21,1.80] 0.86 [0.76,0.98] 0.99 [0.88,1.12] 1.07 [0.95,1.20]

CI, confidence interval; OR, odds ratio. Immigration status was based on survey responses to country of birth and citizenship status. Estimates are based on household interview of a sample of 
the civilian, non-institutionalized U.S. population among adults aged 18–64 from the National Health Interview Survey 2020 and 2021. Results have adjusted for adult age (18–24, 25–34, 
35–44, 45–54, 55–64), sex, income ratio to poverty (0–1.24; 1.25–1.99; 2.00–3.99; 4.00 or more), marital status (not married; married), education level (less than high school degree; high 
school degree; some college or more), race/Hispanic origin; self-reported health status (poor or fair; good; excellent), urban–rural status; household region.

https://doi.org/10.3389/fpubh.2024.1422343
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.cdc.gov/nchs/nhis/2020nhis.htm
https://www.cdc.gov/nchs/nhis/2021nhis.htm
https://www.cdc.gov/nchs/nhis/2021nhis.htm
https://doi.org/10.1007/s12552-021-09320-9


Spencer et al. 10.3389/fpubh.2024.1422343

Frontiers in Public Health 08 frontiersin.org

 2. Mackey K, Ayers CK, Kondo KK, Saha S, Advani SM, Young S, et al. Racial and 
ethnic disparities in COVID-19-related infections, hospitalizations, and deaths: a 
systematic review. Ann Intern Med. (2021) 174:362–73. doi: 10.7326/M20-6306

 3. Li K, Foutz NZ, Cai Y, Liang Y, Gao S. Impacts of COVID-19 lockdowns and 
stimulus payments on low-income population’s spending in the United States. PLoS One. 
(2021) 16:e0256407. doi: 10.1371/journal.pone.0256407

 4. Summers-Gabr NM. Rural-urban mental health disparities in the United States 
during COVID-19. Psychol Trauma Theory Res Pract Policy. (2020) 12:S222–4. doi: 
10.1037/tra0000871

 5. Dorn A.van, Cooney R. E., Sabin M. L. (2020). COVID-19 exacerbating inequalities 
in the US. Lancet, 395, 1243–1244. doi: 10.1016/S0140-6736(20)30893-X

 6. Millett GA, Jones AT, Benkeser D, Baral S, Mercer L, Beyrer C, et al. Assessing 
differential impacts of COVID-19 on black communities. Ann Epidemiol. (2020) 
47:37–44. doi: 10.1016/j.annepidem.2020.05.003

 7. Kaiser Family Foundation. (2022). Immigrants in the U.S. Continue to Face Health 
Care Challenges. KFF. Available at: https://www.kff.org/racial-equity-and-health-policy/
slide/immigrants-in-the-u-s-continue-to-face-health-care-challenges/ (Accessed 
April 2023).

 8. Hill J, Rodriguez DX, McDaniel PN. Immigration status as a health care barrier in 
the USA during COVID-19. J Migrat Health. (2021) 4:100036. doi: 10.1016/j.
jmh.2021.100036

 9. Kaiser Family Foundation. (2023). Key facts on health coverage of immigrants. KFF. 
Available at: https://www.kff.org/racial-equity-and-health-policy/fact-sheet/key-facts-
on-health-coverage-of-immigrants/ (Accessed April 2023).

 10. Bustamante AV, McKenna RM, Viana J, Ortega AN, Chen J. Access-to-care 
differences between Mexican-heritage and other Latinos in California after the 
affordable care act. Health Affairs. (2018) 37:1400–8. doi: 10.1377/hlthaff.2018.0416

 11. Đoàn LN, Chong SK, Misra S, Kwon SC, Yi SS. Immigrant communities and 
COVID-19: strengthening the public health response. Am J Public Health. (2021) 
111:S224–31. doi: 10.2105/AJPH.2021.306433

 12. Horner KM, Wrigley-Field E, Leider JP. A first look: disparities in COVID-19 
mortality among US-born and foreign-born Minnesota residents. Popul Res Policy Rev. 
(2022) 41:465–78. doi: 10.1007/s11113-021-09668-1

 13. Solheim CA, Ballard J, Fatiha N, Dini Z, Buchanan G, Song S. Immigrant family 
financial and relationship stress from the COVID-19 pandemic. J Fam Econ Iss. (2022) 
43:282–95. doi: 10.1007/s10834-022-09819-2

 14. Kim J-H, Desai E, Cole MB. How the rapid shift to telehealth leaves many 
community health centers behind during the COVID-19 pandemic. Health Affairs 
Forefront. (2020). doi: 10.1377/forefront.20200529.449762

 15. Pierce RP, Stevermer JJ. Disparities in the use of telehealth at the onset of the 
COVID-19 public health emergency. J Telemed Telecare. (2023) 29:3–9. doi: 
10.1177/1357633X20963893

 16. Bouabida K, Lebouché B, Pomey M-P. Telehealth and COVID-19 pandemic: an 
overview of the telehealth use, advantages, challenges, and opportunities during 
COVID-19 pandemic. Healthcare. (2022) 10:2293. doi: 10.3390/healthcare10112293

 17. Lewis KN, Goudie A, Wilson JC, Tawiah E, Li J, Thompson JW. Inequities in 
telehealth use associated with payer type during the COVID-19 pandemic. Telemed J 
E-Health. (2022) 28:1564–78. doi: 10.1089/tmj.2021.0618

 18. Patel SY, Mehrotra A, Huskamp HA, Uscher-Pines L, Ganguli I, Barnett ML. 
Variation in telemedicine use and outpatient care during the COVID-19 pandemic in 
the United States. Health Affairs. (2021) 40:349–58. doi: 10.1377/hlthaff.2020.01786

 19. Beheshti L, Kalankesh LR, Doshmangir L, Farahbakhsh M. Telehealth in primary 
health care: a scoping review of the literature. Perspect Health Inf Manag. (2022) 19:1n.

 20. Mehrotra A, Huskamp HA, Souza J, Uscher-Pines L, Rose S, Landon BE, et al. 
Rapid growth in mental health telemedicine use among rural Medicare beneficiaries, 
wide variation across states. Health Aff. (2017) 36:909–17. doi: 10.1377/hlthaff.2016.1461

 21. Wijesooriya NR, Mishra V, Brand PLP, Rubin BK. COVID-19 and telehealth, 
education, and research adaptations. Paediatr Respir Rev. (2020) 35:38–42. doi: 
10.1016/j.prrv.2020.06.009

 22. Adler-Milstein J, Kvedar J, Bates DW. Telehealth among US hospitals: several 
factors, including state reimbursement and licensure policies, influence adoption. Health 
Aff. (2014) 33:207–15. doi: 10.1377/hlthaff.2013.1054

 23. Breton M, Sullivan EE, Deville-Stoetzel N, McKinstry D, DePuccio M, Sriharan A, 
et al. Telehealth challenges during COVID-19 as reported by primary healthcare 
physicians in Quebec and Massachusetts. BMC Fam Pract. (2021) 22:192. doi: 10.1186/
s12875-021-01543-4

 24. Folk JB, Schiel MA, Oblath R, Feuer V, Sharma A, Khan S, et al. The transition of 
academic mental health clinics to telehealth during the COVID-19 pandemic. J Am Acad 
Child Adolesc Psychiatry. (2022) 61:277–290.e2. doi: 10.1016/j.jaac.2021.06.003

 25. Hamadi HY, Zhao M, Haley DR, Dunn A, Paryani S, Spaulding A. Medicare and 
telehealth: the impact of COVID-19 pandemic. J Eval Clin Pract. (2022) 28:43–8. doi: 
10.1111/jep.13634

 26. National Center for Health Statistics. (2021). 2021 National Health Interview 
Survey [dataset]. Available at: https://www.cdc.gov/nchs/nhis/2021nhis.htm (Accessed 
April 2023).

 27. National Center for Health Statistics. (2021). National Health Interview Survey 
2021 survey description. Centers for Disease Control and Prevention. Available at: 
https://ftp.cdc.gov/pub/Health_Statistics/NCHS/Dataset_Documentation/NHIS/2021/
srvydesc-508.pdf (Accessed April 2023).

 28. NHIS-2019 Questionnaire Redesign. (n.d.). Available at: https://www.cdc.gov/
nchs/nhis/2019_quest_redesign.htm (accessed April 11, 2024

 29. Andersen RM. Revisiting the behavioral model and access to medical care: does it 
matter? J Health Soc Behav. (1995) 36:1–10. doi: 10.2307/2137284

 30. Bustamante AV, Chen J, Félix Beltrán L, Ortega AN. Health policy challenges 
posed by shifting demographics and health trends among immigrants to the 
United States. Health Aff. (2021) 40:1028–37. doi: 10.1377/hlthaff.2021.00037

 31. Bustamante AV, Chen J, McKenna RM, Ortega AN. Health care access and 
utilization among U.S. immigrants before and after the affordable care act. J Immigr 
Minor Health. (2019) 21:211–8. doi: 10.1007/s10903-018-0741-6

 32. Choi S. Longitudinal changes in access to health care by immigrant status among 
older adults: the importance of health insurance as a mediator. The Gerontologist. (2011) 
51:156–69. doi: 10.1093/geront/gnq064

 33. Ortega AN, McKenna RM, Kemmick Pintor J, Langellier BA, Roby DH, Pourat N, 
et al. Health care access and physical and behavioral health among undocumented 
Latinos in California. Med Care. (2018) 56:919–26. doi: 10.1097/MLR.0000000000000985

 34. Implications of the Lapse in Federal COVID-19 Funding on Access to COVID-19 
Testing, Treatment, and Vaccines|KFF. (n.d.). Available at: https://www.kff.org/
coronavirus-covid-19/issue-brief/implications-of-the-lapse-in-federal-covid-19-
funding-on-access-to-covid-19-testing-treatment-and-vaccines/ (accessed April 
17, 2023)

 35. Siskin A. (2016). Noncitizen eligibility for federal public assistance: policy 
overview. Available at: https://sgp.fas.org/crs/misc/RL33809.pdf (Accessed April 2023).

 36. Chi JT, Handcock MS. Identifying sources of health care underutilization among 
California’s immigrants. J Racial Ethn Health Disparities. (2014) 1:207–18. doi: 10.1007/
s40615-014-0028-0

 37. Siddiqi A, Zuberi D, Nguyen QC. The role of health insurance in explaining 
immigrant versus non-immigrant disparities in access to health care: comparing the 
United  States to Canada. Soc Sci Med. (2009) 69:1452–9. doi: 10.1016/j.
socscimed.2009.08.030

 38. Markides KS, Rote S. The healthy immigrant effect and aging in the United States 
and other Western countries. The Gerontologist. (2019) 59:205–14. doi: 10.1093/
geront/gny136

 39. Osypuk TL, Alonso A, Bates LM. Understanding the healthy immigrant effect and 
cardiovascular disease. Circulation. (2015) 132:1522–4. doi: 10.1161/
CIRCULATIONAHA.115.018707

 40. Razum O, Zeeb H, Rohrmann S. The ‘healthy migrant effect’–not merely a fallacy 
of inaccurate denominator figures. Int J Epidemiol. (2000) 29:191–2. doi: 10.1093/
ije/29.1.191

 41. National Academies of Sciences, E., Division, H. and M., Practice, B. on P. H. and 
P. H., & Equity, R. on the P. of H. (2018). Immigration and the social determinants of 
health. In immigration as a social determinant of health: Proceedings of a workshop. 
National Academies Press (US). Available at: https://www.ncbi.nlm.nih.gov/books/
NBK535940/ (Accessed August 2024).

 42. Vilar-Compte M, Gaitán-Rossi P, Félix-Beltrán L, Bustamante AV. Pre-COVID-19 
social determinants of health among Mexican migrants in Los Angeles and new York City 
and their increased vulnerability to unfavorable health outcomes during the COVID-19 
pandemic. J Immigr Minor Health. (2022) 24:65–77. doi: 10.1007/s10903-021-01283-8

 43. Bustamante AV, Martínez LE, Jalal S, Benitez Santos N, Félix Beltrán L, Rich J, et al. 
Racial and ethnic disparities in telehealth use before and after California’s stay-at-home 
order. Front Public Health. (2023) 11:1222203. doi: 10.3389/fpubh.2023.1222203

 44. 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:e19361. doi: 
10.2196/19361

 45. Cherewka A. (2020). The digital divide hits U.S. immigrant households 
disproportionately during the COVID-19 pandemic. Migrationpolicy.Org. Available at: 
https://www.migrationpolicy.org/article/digital-divide-hits-us-immigrant-households-
during-covid-19 (Accessed August 2024).

 46. Fitzpatrick PJ. Improving health literacy using the power of digital communications 
to achieve better health outcomes for patients and practitioners. Front Digit Health. 
(2023) 5:1264780. doi: 10.3389/fdgth.2023.1264780

 47. Shahid S, Hogeveen S, Sky P, Chandra S, Budhwani S, de Silva R, et al. Health 
equity related challenges and experiences during the rapid implementation of virtual 
care during COVID-19: a multiple case study. Int J Equity Health. (2023) 22:44. doi: 
10.1186/s12939-023-01849-y

 48. Rodriguez JA, Khoong EC, Lipsitz SR, Lyles CR, Bates DW, Samal L. Telehealth 
experience among patients with limited English proficiency. JAMA Netw Open. (2024) 
7:e2410691. doi: 10.1001/jamanetworkopen.2024.10691

 49. Levine S, Gupta R, Alkwatli K, Almoushref A, Cherian S, Jimenez DF, et al. 
Telehealth perceptions among US immigrant patients at an academic internal medicine 
practice: cross-sectional study. JMIR Hum Factors. (2022) 9:e36069. doi: 10.2196/36069

https://doi.org/10.3389/fpubh.2024.1422343
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.7326/M20-6306
https://doi.org/10.1371/journal.pone.0256407
https://doi.org/10.1037/tra0000871
https://doi.org/10.1016/S0140-6736(20)30893-X
https://doi.org/10.1016/j.annepidem.2020.05.003
https://www.kff.org/racial-equity-and-health-policy/slide/immigrants-in-the-u-s-continue-to-face-health-care-challenges/
https://www.kff.org/racial-equity-and-health-policy/slide/immigrants-in-the-u-s-continue-to-face-health-care-challenges/
https://doi.org/10.1016/j.jmh.2021.100036
https://doi.org/10.1016/j.jmh.2021.100036
https://www.kff.org/racial-equity-and-health-policy/fact-sheet/key-facts-on-health-coverage-of-immigrants/
https://www.kff.org/racial-equity-and-health-policy/fact-sheet/key-facts-on-health-coverage-of-immigrants/
https://doi.org/10.1377/hlthaff.2018.0416
https://doi.org/10.2105/AJPH.2021.306433
https://doi.org/10.1007/s11113-021-09668-1
https://doi.org/10.1007/s10834-022-09819-2
https://doi.org/10.1377/forefront.20200529.449762
https://doi.org/10.1177/1357633X20963893
https://doi.org/10.3390/healthcare10112293
https://doi.org/10.1089/tmj.2021.0618
https://doi.org/10.1377/hlthaff.2020.01786
https://doi.org/10.1377/hlthaff.2016.1461
https://doi.org/10.1016/j.prrv.2020.06.009
https://doi.org/10.1377/hlthaff.2013.1054
https://doi.org/10.1186/s12875-021-01543-4
https://doi.org/10.1186/s12875-021-01543-4
https://doi.org/10.1016/j.jaac.2021.06.003
https://doi.org/10.1111/jep.13634
https://www.cdc.gov/nchs/nhis/2021nhis.htm
https://ftp.cdc.gov/pub/Health_Statistics/NCHS/Dataset_Documentation/NHIS/2021/srvydesc-508.pdf
https://ftp.cdc.gov/pub/Health_Statistics/NCHS/Dataset_Documentation/NHIS/2021/srvydesc-508.pdf
https://www.cdc.gov/nchs/nhis/2019_quest_redesign.htm
https://www.cdc.gov/nchs/nhis/2019_quest_redesign.htm
https://doi.org/10.2307/2137284
https://doi.org/10.1377/hlthaff.2021.00037
https://doi.org/10.1007/s10903-018-0741-6
https://doi.org/10.1093/geront/gnq064
https://doi.org/10.1097/MLR.0000000000000985
https://www.kff.org/coronavirus-covid-19/issue-brief/implications-of-the-lapse-in-federal-covid-19-funding-on-access-to-covid-19-testing-treatment-and-vaccines/
https://www.kff.org/coronavirus-covid-19/issue-brief/implications-of-the-lapse-in-federal-covid-19-funding-on-access-to-covid-19-testing-treatment-and-vaccines/
https://www.kff.org/coronavirus-covid-19/issue-brief/implications-of-the-lapse-in-federal-covid-19-funding-on-access-to-covid-19-testing-treatment-and-vaccines/
https://sgp.fas.org/crs/misc/RL33809.pdf
https://doi.org/10.1007/s40615-014-0028-0
https://doi.org/10.1007/s40615-014-0028-0
https://doi.org/10.1016/j.socscimed.2009.08.030
https://doi.org/10.1016/j.socscimed.2009.08.030
https://doi.org/10.1093/geront/gny136
https://doi.org/10.1093/geront/gny136
https://doi.org/10.1161/CIRCULATIONAHA.115.018707
https://doi.org/10.1161/CIRCULATIONAHA.115.018707
https://doi.org/10.1093/ije/29.1.191
https://doi.org/10.1093/ije/29.1.191
https://www.ncbi.nlm.nih.gov/books/NBK535940/
https://www.ncbi.nlm.nih.gov/books/NBK535940/
https://doi.org/10.1007/s10903-021-01283-8
https://doi.org/10.3389/fpubh.2023.1222203
https://doi.org/10.2196/19361
https://www.migrationpolicy.org/article/digital-divide-hits-us-immigrant-households-during-covid-19
https://www.migrationpolicy.org/article/digital-divide-hits-us-immigrant-households-during-covid-19
https://doi.org/10.3389/fdgth.2023.1264780
https://doi.org/10.1186/s12939-023-01849-y
https://doi.org/10.1001/jamanetworkopen.2024.10691
https://doi.org/10.2196/36069


Spencer et al. 10.3389/fpubh.2024.1422343

Frontiers in Public Health 09 frontiersin.org

 50. Das LT, Gonzalez CJ. Preparing telemedicine for the frontlines of healthcare equity. 
J Gen Intern Med. (2020) 35:2443–4. doi: 10.1007/s11606-020-05941-9

 51. George S, Hamilton A, Baker RS. How do low-income urban African Americans 
and Latinos feel about telemedicine? A diffusion of innovation analysis. Int J Telemed 
Appl. (2012) 2012:e715194:1–9. doi: 10.1155/2012/715194

 52. Equity gaps in telehealth use to manage chronic conditions during 
COVID-19|Latino Policy & Politics Institute. (n.d.). Available at: https://latino.ucla.edu/
research/equity-gaps-telehealth-covid-19/ (accessed April 17, 2023)

 53. Yee V, Bajaj SS, Stanford FC. Paradox of telemedicine: building or neglecting trust 
and equity. Lancet Digital Health. (2022) 4:e480–1. doi: 10.1016/S2589-7500(22)00100-5

 54. Cobian J, González MG, Cao YJ, Xu H, Li R, Mendis M, et al. Changes in health 
insurance coverage over time by immigration status among US older adults, 
1992-2016. JAMA Netw Open. (2020) 3:e200731. doi: 10.1001/jamanetworkopen.2020. 
0731

 55. Dong B. The impact of basic health insurance participation characteristics on the 
health of mobile populations: the mediating role of health service utilization behavior. 
Front Public Health. (2024) 12:1243703. doi: 10.3389/fpubh.2024.1243703

 56. Benjenk I, Franzini L, Roby D, Chen J. Disparities in audio-only telemedicine use 
among Medicare beneficiaries during the coronavirus disease 2019 pandemic. Med Care. 
(2021) 59:1014–22. doi: 10.1097/MLR.0000000000001631

https://doi.org/10.3389/fpubh.2024.1422343
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1007/s11606-020-05941-9
https://doi.org/10.1155/2012/715194
https://latino.ucla.edu/research/equity-gaps-telehealth-covid-19/
https://latino.ucla.edu/research/equity-gaps-telehealth-covid-19/
https://doi.org/10.1016/S2589-7500(22)00100-5
https://doi.org/10.1001/jamanetworkopen.2020.0731
https://doi.org/10.1001/jamanetworkopen.2020.0731
https://doi.org/10.3389/fpubh.2024.1243703
https://doi.org/10.1097/MLR.0000000000001631

	Healthcare and telehealth use among U.S. immigrants during the COVID-19 pandemic
	Introduction
	Methods
	Data source and study population
	Dependent variables
	Key independent variable
	Other independent variables
	Analytical approach

	Results
	Discussion
	Conclusion

	References

