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Objective. The study objective was to assess sociodemographic disparities in telehealth use among patients in an
urban adult rheumatology clinic during the coronavirus disease 2019 (COVID-19) pandemic.

Methods. In this retrospective cohort study, patient-level sociodemographic data associated with all rheumatology
visits in the following two periods were reviewed: pre-COVID-19 (March 1, 2019 to February 28, 2020) and COVID-19
(April 1, 2020 to March 31, 2021). Data were extracted from the electronic health record. Multivariable logistic regression
analyseswereperformed todeterminesociodemographic factorsassociatedwith videovisits during theCOVID-19period.

Results. In the pre-COVID-19 period, 1503 patients completed 3837 visits (100% in person). In the COVID-19
period, 1442 patients completed 3406 visits: 41% in person, 30% video, and 29% telephone only. Several factors were
associated with decreased video use: preference for Spanish language (adjusted odds ratio [aOR] 0.27, 95% confi-
dence interval [CI] 0.15-0.47) or other non-English languages (aOR 0.34, 95% CI 0.21-0.55), Black or African American
race/ethnicity (aOR 0.50, 95% CI 0.35-0.73), Medicaid payer, and increasing age.

Conclusion. Decreased video visit use among rheumatology patients was associated with non-English language
preference, minority race/ethnicity, increasing age, and indicators of low income. Rapid deployment and expansion
of telehealth during the COVID-19 pandemic likely has improved access for some but widened preexisting disparities
for others. As medical care evolves toward ongoing digital care delivery, clarifying and addressing causes of telehealth
disparities is essential for delivering equitable health care.

INTRODUCTION

The coronavirus disease 2019 (COVID-19) pandemic forced

major changes in ambulatory care delivery around the world,

including the expansion of telehealth services (1). Prior to the pan-

demic, compensation for synchronous telehealth visits by tele-

phone or video in the United States was restricted by Centers

for Medicare & Medicaid Services (CMS) regulations to select

patients. In response to national lockdown orders and other

emergency measures, CMS relaxed restrictions on telehealth to

make it easier for most patients to receive care while minimizing

their risk of coronavirus exposure. Telehealth opportunities have
increased markedly, with 64% of CMS beneficiaries in one survey

reporting telehealth access in late 2020 compared with just 18%

prior to the pandemic (2). Video visits are thought to be more

advantageous than phone-only visits because they allow for non-

verbal communication, visual examination, and sharing of images

and documents. A recent observational study (3) of ambulatory

rheumatology care for patients with rheumatoid arthritis demon-

strated that video plus in-person visits could deliver similar quality

care as in-person visits alone. During the COVID-19 pandemic,

asynchronous telehealth services, such as patient portals (PPs),
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have allowed select patients, usually at no additional cost, to
communicate securely with their care teams, request medication
refills, and schedule appointments.

Outside of rheumatology, disparities in telehealth are well doc-
umented, with lower rates of access or use among people who are
Black, Latinx, older, or poor (2,4–8). In addition, non-English lan-
guage preference has been associated with lower telehealth use
in several US-based studies (9–11). Similar disparities have been
described for PP access and use (12–14). Given the unprece-
dented telehealth expansion during the COVID-19 pandemic, there
is concern that these disparities have widened and that new dis-
parities have been created (8). A recent analysis (15) of a multistate,
community-based network of rheumatology clinics during the
COVID-19 pandemic demonstrated that patients with lower socio-
economic status or those who were older were less likely to use
telehealth services to offset pandemic-related cancellation of in-
person clinic visits. However, little is known about racial, ethnic,
and language-based disparities in telehealth and PP use among
rheumatology patients in the United States.

We sought to investigate telehealth disparities in a county
hospital rheumatology clinic that serves a sociodemographically
diverse population centered in Seattle, Washington. The aim of
our study was to examine patient sociodemographic features
associated with completed video visits in order to identify ineq-
uities in telehealth use during the COVID-19 pandemic. Second-
arily, we aimed to evaluate disparities in PP use in the same
population. To our knowledge, ours is the first study to focus on
disparities in video visit and PP use in rheumatology.

PATIENTS AND METHODS

Study site. Patient-level data were acquired from a single
county hospital that serves a sociodemographically diverse popu-
lation in and around Seattle, Washington. Before April 1, 2020, the
hospital’s adult rheumatology clinic offered only in-person visits
with providers. Beginning in April 2020, in response to the
COVID-19 pandemic, all hospital clinics began offering video and
phone visits in addition to traditional in-person visits. Professional
language interpretation in the patient’s preferred non-English lan-
guage was available for all visit types during the entire study

period. For video visits, interpreters were video based. For phone
visits, interpreters were phone based. For in-person visits, inter-
preters were either in person or phone based, depending on inter-
preter availability. Interpreters were engaged at all visits for patients
indicating non-English language preference; however, patients
and families could decline interpreter services and still complete
the visit. Video visits required a smartphone or computer and
broadband internet service. During the entire study period, includ-
ing the COVID-19 pandemic, all patients completing in-person or
video visits were offered in-visit assistance in registering for the
PP. Assistance consisted of helping patients register using their
own devices (during video visits or in-person visits) or using hospi-
tal computers (in-person visits). There was no specific effort to
increase PP registration during the pandemic. The PP interface is
English language only, and registration requires a completed visit
within our health care system, a computer or smartphone, internet
service, and an email address.

Data capture and cohort identification. Using the
electronic health record, we extracted sociodemographic data
for all patients completing at least one visit at our hospital’s rheu-
matology clinic between March 1, 2019, and March 31, 2021.
Patient-level data from the following two cohorts or periods were
collected: 1) a pre-COVID-19 period (visits between March
1, 2019, and February 28, 2020) and 2) a COVID-19 period (visits
between April 1, 2020, and March 31, 2021). Completed visits
were determined by billing codes. These dates were based on
when statewide shelter-in-place orders were issued (March
2020) and when video visits were first made available to all clinic
patients (April 2020). During the COVID-19 period, all patients
were called by telephone (with the aid of language interpreters, if
needed) to schedule or reschedule phone, video, or in-person
visits based on patient preference, provider recommendations,
and clinic in-person capacity, which was limited due to safety
requirements. However, all visit types remained available to all
patients in all months during the COVID-19 period. All patients
scheduled for a visit of any type received reminder phone calls,
and technical assistance was made available on the day of visit
via telephone (all languages) and via text messaging (English only).
In addition, patients could use the PP to receive technical assis-
tance (English language only). Neither PP registration nor login
was required to schedule or complete a video visit.

Sociodemographic and clinical data. Patient socio-
demographic features associated with the first completed visit in
the period of interest were used. Age was categorized to detect
differences in Medicare-eligible and older patients, who have
been found to be less likely to use video visits (2,5–8). Distance
from the hospital was derived from ZIP codes and rounded down
to the nearest integer. Distance categories were chosen to differ-
entiate local patients less than 10 miles from the hospital, patients
living in surrounding neighborhoods (10-24 miles), those within

SIGNIFICANCE & INNOVATIONS
• Little is known about telehealth disparities in adult

ambulatory rheumatology care.
• In our cohort, we observed socioeconomic dispar-

ities in video visit use that may reflect widespread
digital care inequities in the United States.

• In the wake of the coronavirus disease 2019 pan-
demic, digital care disparities are likely to persist or
widen unless their underlying causes are identified
and addressed.
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the Puget Sound region (25-49 miles), patients throughout the
state (50-99 miles), or patients potentially out of state (≥100
miles). Race, ethnicity, and language preference were self-identi-
fied. Race categories were White, American Indian or Alaska
Native, Asian, Black or African American, Native Hawaiian or other
Pacific Islander, and Missing (unknown or did not answer). Ethnic-
ity categories were Hispanic or Latino, Not Hispanic or Latino, and
Missing (unknown or did not answer). Hereafter, “Hispanic or
Latino” is referred to as Latinx. In order to better understand the
relationships between Latinx identity and video use, we combined
race and ethnicity into a single variable (race/ethnicity) with the fol-
lowing categories: White (non-Latinx), American Indian or Alaska
Native (non-Latinx), Black or African American (non-Latinx), Native
Hawaiian or other Pacific Islander (non-Latinx), Latinx, and Miss-
ing (missing for both race and ethnicity). Medical insurance payer
groups were defined as commercial (includes Blue Shield), self-
pay (includes charity care), Medicaid (includes those applying for
Medicaid), Medicare (includes MedAdvantage plans), and other
(includes Department of Labor and Industries and pharmacy ben-
efit visits). Established patients were defined as those with more
than or equal to three completed visits during the pre-COVID-19
period. To better assess the relationships between race/ethnicity
and language preference, we analyzed language preference
according to race/ethnicity. We did not have access to data on
patient diagnoses or medication use. Finally, because many
patients relied on PP during the COVID-19 pandemic and the
PP platform was English language only, we also collected data
on PP login for all patients.

Primary outcome identification. The primary outcome
was completion of at least one video visit during the COVID-19
period (April 1, 2020, to March 31, 2021). Analysis was restricted

to completed visits as determined by billing codes; therefore, data
regarding no-show and cancelled visits were not collected. Visits
with all rheumatology providers were included. Completed video
visits required the establishment of simultaneous audio and video
connection. Scheduled video visits when only phone connection
was established were coded as phone visits.

Patient Portal (PP) use. We collected data on PP use for
patients completing visits during the COVID-19 period because
it was observed to be an important mode of care for many
patients, PP use requires some of the same resources and ser-
vices as video visits, and we anticipated language-based dispar-
ities in its use. Only the most recent PP login date for each
patient was available. Therefore, in order to maximize sensitivity
in detecting disparities in PP use, we defined PP use as any
recorded login, even those outside the COVID-19 period. Regis-
tration for PP alone did not constitute PP use.

Statistical analyses. Frequencies were used to describe
the cohort. Univariable and multivariable logistic regression anal-
yses were used to identify associations with the primary out-
come. All testing was two-tailed, with P < 0.05 designated as
statistically significant. Variables with P < 0.05 on univariable
analysis were included in multivariable logistic regression mod-
els. Fisher’s exact tests and the χ2 tests were performed using
Prism v.5 (GraphPad); logistic regression analyses were per-
formed using SPSS Statistics v.27 (IBM Corporation). Because
PP use was observed to have a strong association with our pri-
mary outcome, we excluded it from the model. To evaluate fac-
tors associated with PP use, a secondary analysis using similar
univariable and multivariable analyses was performed. To look
for important interactions between race/ethnicity and language,

Figure 1. Number of completed visits by type per month in the pre-COVID-19 and COVID-19 periods. The month of March 2020 (shaded) was
excluded from analysis. No video visits were completed in the pre-COVID-19 period. -COVID-19, coronavirus disease 2019.
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we created a race/ethnicity × language (English or non-English)
interaction term and included it in separate multivariable analy-
ses of video and PP use.

Research approvals. The University of Washington
Human Subjects Division has determined that this study does
not involve human subjects as defined by federal regulations and
does not require exempt status or institutional review board
review.

RESULTS

In the pre-COVID-19 period, a total of 1503 patients com-
pleted 3837 visits; all except one (phone) visit were coded as
in-person visits (Figure 1). In the COVID-19 period, a total of
1442 patients completed 3406 visits, of which 1382 (41%) were
in-person visits, 1036 (30%) video visits, and 988 (29%) phone
visits. A total of 864 patients completed at least one visit in both
the pre-COVID-19 and COVID-19 periods (Supplementary
Table 1). The sociodemographic features of pre-COVID-19 and

Table 1. Sociodemographic features and visit type use for patients during pre-COVID-19 (March
2019-Feburary 2020) and COVID-19 (April 2020-March 2021) periods

Patients, pre-COVID-19
period (n = 1503)

Patients, COVID-19
period (n = 1442)

n (%) n (%)

Age, years
<55 843 (56.1) 850 (58.9)
55-64 363 (24.2) 310 (21.5)
65-74 216 (14.4) 193 (13.4)
≥75 81 (5.4) 89 (6.2)

Sex
Female 1011 (67.3) 968 (67.1)
Male 491 (32.7) 473 (32.8)

Distance from hospital, miles
<10 596 (39.7) 606 (42.0)
10-24 498 (33.1) 485 (33.6)
25-49 200 (13.3) 172 (11.9)
50-99 98 (6.5) 86 (6.0)
≥100 111 (7.4) 92 (6.4)

Race/ethnicity
White 692 (46.0) 635 (44.0)
American Indian or Alaska Native 27 (1.8) 28 (1.9)
Asian 182 (12.1) 164 (11.4)
Black or African American 234 (15.6) 215 (14.9)
Native Hawaiian or other Pacific Islander 21 (1.4) 26 (1.8)
Latinx 232 (15.4) 242 (16.8)
Missing 115 (7.7) 132 (9.2)

Language
English 1187 (79.0) 1121 (77.7)
Spanish 160 (10.6) 174 (12.1)
Non-English/non-Spanisha 156 (10.4) 147 (10.2)

Payer
Commercial 439 (29.2) 423 (29.3)
Self-pay 59 (3.9) 77 (5.3)
Medicaid 354 (23.6) 340 (23.6)
Medicare 336 (22.4) 285 (19.8)
Other 315 (21.0) 314 (22.0)

Patient portal login
No 533 (35.5) 455 (31.6)
Yes 970 (64.5) 987 (68.4)

Established patientb

No 922 (61.3) 956 (66.3)
Yes 581 (38.7) 486 (33.7)

Visits
In person 3836 (100) 1382 (40.6)
Telemedicine 0 (0) 1036 (30.4)
Phone 1 (0) 988 (29.0)

Abbreviation: COVID-19, coronavirus disease 2019.
a Most frequent non-English/non-Spanish languages, in descending order: Vietnamese, Amharic, Cambodian,
Cantonese, Somali, Panjabi (Punjabi), Arabic, Tagalog, Farsi (Persian), Russian, and Tigrinya.
b Established patient: any patient completing three or more visits during the pre-COVID-19 period.
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COVID-19 groups were similar (Table 1). The COVID-19 cohort
was predominantly female, with the majority of patients being
aged 55 years or younger. More than half of patients self-
identified as non-White, and one third preferred a non-English
language. Less than one third of patients had commercial
insurance.

We also compared features of pre-COVID patients complet-
ing at least one visit versus no visit in the COVID-19 period
(Supplementary Table 1). More likely to have completed a visit in
the COVID-19 period were those who had a PP login (odds ratio
[OR] 1.43, 95% confidence interval [CI] 1.16-1.77), were estab-
lished (OR 7.36, 95% CI 5.70-9.51), identified as Native Hawaiian
or other Pacific Islander (OR 3.55, 95% CI 1.18-10.66) or Latinx
(OR 1.62, 95% CI 1.19-2.21), preferred Spanish language (OR

1.48, 95% CI 1.05-2.10), or had self-pay insurance (OR 2.21,
95% CI 1.23-3.96). Patients older than the age of 75 were less
likely to have completed a visit in the post-COVID-19 period
(OR 0.60, 95% CI 0.38-0.95).

Sociodemographic features of video users (n = 598) and nonu-
sers (n = 844) during the COVID-19 period are shown in Table 2.
For the 598 patients completing more than or equal to one video
visit, 64% of total visits were video, 15% were phone, and 21%
were in person; for the 844 patients without a video visit, 42% of
visits were phone and 58% were in person (data not shown). Com-
pared with patients aged less than 55 years, older age groups were
less likely to use video, with patients aged 65 to 74 showing the
greatest difference (OR 0.37, 95% CI 0.26-0.52). Male patients
were less likely than female patients to use video (OR 0.72, 95 CI

Table 2. Sociodemographic features of video users and non-users during the COVID-19 period (April 2020-March 2021)

≥1 video visit
(n = 598)

No video visit
(n = 844) Odds ratio

P valuean (%) n (%) (95% CI)

Age (years)
<55 427 (71.4) 423 (50.1) Reference N/A
55-64 92 (15.4) 218 (25.8) 0.42 (0.32-0.55) <0.001
65-74 52 (8.7) 141 (16.7) 0.37 (0.26-0.52) <0.001
≥75 27 (4.5) 62 (7.3) 0.43 (0.27-0.69) <0.001

Sex
Female 427 (71.4) 541 (64.1) Reference N/A
Male 171 (28.6) 302 (35.8) 0.72 (0.57-0.90) 0.004

Distance from hospital (miles)
<10 210 (35.1) 396 (46.9) Reference N/A
10-24 203 (33.9) 282 (33.4) 1.36 (1.06-1.74) 0.017
25-49 90 (15.1) 82 (9.7) 2.07 (1.47-2.92) <0.001
50-99 48 (8.0) 38 (4.5) 2.38 (1.51-3.76) <0.001
≥100 47 (7.9) 45 (5.3) 1.97 (1.27-3.06) 0.004

Established patientb

No 395 (66.1) 561 (66.5) Reference N/A
Yes 203 (33.9) 283 (33.5) 1.02 (0.82-1.27) 0.910

Patient portal login
No 71 (11.9) 384 (45.5) Reference N/A
Yes 527 (88.1) 460 (54.5) 6.20 (4.67-8.22) <0.001

Race/ethnicity
White 321 (53.7) 314 (27.2) Reference N/A
American Indian or Alaska Native 10 (1.7) 21 (2.5) 0.47 (0.22-1.00) 0.064
Asian 56 (9.4) 105 (12.4) 0.52 (0.36-0.75) <0.001
Black or African American 58 (9.7) 157 (18.6) 0.36 (0.26-0.51) <0.001
Native Hawaiian or other Pacific Islander 16 (2.7) 10 (1.2) 1.57 (0.70-3.50) 0.320
Latinx 70 (11.7) 172 (20.4) 0.40 (0.29-0.55) <0.001
Missing 67 (11.2) 65 (7.7) 1.00 (0.69-1.47) 1.000

Language
English 537 (89.8) 584 (69.2) Reference N/A
Spanish 35 (5.9) 139 (16.5) 0.27 (0.19-0.40) <0.001
Non-English/non-Spanish 26 (4.3) 121 (14.3) 0.23 (0.15-0.36) <0.001

Payer
Commercial 225 (37.6) 198 (23.5)
Self-pay 17 (2.8) 60 (7.1) 0.25 (0.14-0.44) <0.001
Medicaid 120 (20.1) 220 (26.1) 0.48 (0.36-0.64) <0.001
Medicare 87 (14.5) 198 (23.5) 0.39 (0.28-0.53) <0.001
Other 149 (24.9) 168 (19.9) 0.78 (0.58-1.05) 0.1024

Abbreviations: CI, confidence interval; COVID, coronavirus disease 2019; N/A, not applicable.
a Fisher’s exact test, two-sided.
b Established patient: any patient completing three or more visits during the pre-COVID period’s exact test, two-sided.
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0.57-0.90). Compared with patients listing addresses less than
10 miles from the hospital, those listing more distant addresses
were more likely to use video, the difference being greatest for those
living 50 to 99miles away (OR 2.38, 95%CI 1.51-3.76). Established
patients did not have an increased odds of video visit use compared
with unestablished patients. PP use was associated with the high-
est odds of video use (OR 6.20, 95%CI 4.67-8.22). Compared with
White patients, Asian (OR 0.52, 95%CI 0.36-0.75), Black or African
American (OR 0.36, 95% CI 0.26-0.51), and Latinx (OR 0.40, 95%
CI 0.29-0.55) patients were less likely to use video visits. Compared
with those preferring English, those preferring Spanish (OR 0.27,
95% CI 0.19-0.40) or other non-English (OR 0.23, 95% CI
0.15-0.44) languages were far less likely to use video. Compared
with commercially insured patients, those with other types of cover-
age were less likely to use video, with self-pay showing the biggest
difference (OR 0.25, 95% CI 0.14-0.44).

We assessed language preference among the various race/
ethnicity groups (Supplementary Table 2). Twenty-two percent
of all patients in COVID-19 period preferred a non-English lan-
guage. Forty-four percent of Asian patients preferred a non-
English or non-Spanish language, whereas 66% of Latinx patients
preferred non-English languages, almost exclusively Spanish.
Seventeen percent of Black or African American patients pre-
ferred a non-English language. White and American Indian or
Alaska Native patients largely preferred English.

Primary model: evaluating factors associated with
video visit use.Multivariable logistic regression results are sum-
marized in Table 3. We found that decreased video use was asso-
ciated with increasing age, male sex, and increasing distance
from the hospital. American Indian or Alaska Native patients were
less likely than White patients to use video (adjusted OR [aOR]
0.55, 95% CI 0.15-0.94). Black or African American patients also
were less likely than White patients to use video (aOR 0.50, 95%
CI 0.35-0.73). Compared with patients who preferred English,
those preferring Spanish or other non-English languages were
less likely to use video visits (aOR 0.27, 95% CI 0.15-0.47 and
aOR 0.32, 95% CI 0.19-0.53, respectively). Compared with com-
mercial payer, only Medicaid showed reduced video use (aOR
0.61, 95% CI 0.44-0.82). Inclusion of a race/ethnicity × language
(English or non-English) interaction term in the model revealed
no significant interactions with video use (data not shown). Lower
video use among non-English-preferring patients was accompa-
nied by higher in-person visit use (Supplementary Figure 1).

Secondary analysis: evaluating factors associated
with PP use. Socioeconomic features of PP users (n = 987)
and nonusers (n = 455) are shown in Table 4. Similar to video
use, PP use was lower in older age groups and men. Compared
with patients living within 10 miles of the hospital, those living in
the 50- to 99-mile range were more likely to use PP (OR 2.37,

Table 3. Sociodemographic features associated with video use during COVID-19 (April 2020-March 2021)

Not including patient portal login

aOR (95% CI) P valuea

Age, years (vs <55)
55-64 0.42 (0.31-0.56) <0.001
65-74 0.43 (0.28-0.65) <0.001
≥75 0.54 (0.31-0.95) 0.032

Sex (vs female)
Male 0.69 (0.54-0.89) 0.003

Distance from hospital, miles (vs <10)
10-24 1.45 (1.11-1.90) 0.007
25-49 1.77 (1.23-2.57) 0.002
50-99 1.92 (1.17-3.14) 0.009
≥100 1.58 (0.98-2.54) 0.059

Race/ethnicity (vs White)
American Indian or Alaska Native 0.55 (0.15-0.94) 0.036
Asian 0.82 (0.57-1.33) 0.525
Black or African American 0.50 (0.35-0.73) <0.001
Native Hawaiian or other Pacific Islander 1.48 (0.64-3.43) 0.365
Latinx 0.80 (0.51-1.27) 0.344
Missing 1.11 (0.74-1.67) 0.608

Language (vs English)
Spanish 0.27 (0.15-0.47) <0.001
Non-English/non-Spanish 0.32 (0.19-0.53) <0.001

Payer (vs commercial)
Self-pay 0.61 (0.31-1.18) 0.142
Medicaid 0.60 (0.43-0.82) 0.002
Medicare 0.70 (0.47-1.04) 0.075
Other 0.99 (0.72-1.36) 0.957

Abbreviations: aOR, adjusted odds ratio; CI, confidence interval; COVID-19, coronavirus disease 2019.
a Logistic regression analysis; all variables included in analysis are shown.
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95% CI 1.34-4.19). Established patients were less likely than
unestablished patients to use PP (OR 0.77, 95% CI
0.61-0.97). Compared with White patients, those of all other
racial/ethnic categories except Native Hawaiian or other Pacific
Islander were much less likely to use PP; the lowest OR was
for Latinx patients (OR 0.12, 95% CI 0.09-0.17). Compared
with English speakers, Spanish speakers (OR 0.07, 95% CI
0.05-0.11) and non-English and non-Spanish speakers (OR
0.19, 95% CI 0.13-0.28) were far less likely to use PP. Com-
pared with commercial payer, patients of all other payer groups
were less likely to use PP, the lowest OR being for self-pay
(OR 0.12, 95% CI 0.07-0.20).

Multivariable logistic regression analysis for PP use is
shown in Table 5. In this model, older age groups (except for
≥75 years) and male sex were associated with significantly lower

odds of PP use, the greatest difference being observed for
patients aged 55 to 64 years (aOR 0.53, 95% CI 0.41-0.70). Of
the distance categories, only 10 to 24 miles showed a statisti-
cally significantly increased odds of PP use (aOR 1.49, 95% CI
1.10-2.03). Established and nonestablished patients showed
similar PP use. The strong negative associations between race/
ethnicity categories and PP login observed in univariable analy-
sis were attenuated in multivariable analysis, with differences
between White and Asian patients no longer reaching statistical
significance. However, the strong negative associations
between PP use and non-English language preference remained,
the lowest aOR being for Spanish language preference (aOR
0.07, 95% CI 0.04-0.14). The negative associations between non-
commercial payer groups (except self-pay) and PP use remained
statistically significant, albeit weaker than in univariable analysis,

Table 4. Sociodemographic features of patient portal users and non-users among patients served during the
COVID-19 period (April 2020-March 2021)

PP login
(n = 987)

No PP
login

(n = 455) Odds ratio
P valuean (%) n (%) (95% CI)

Age, years
<55 625 (63.3) 225 (49.5) Reference N/A
55-64 185 (18.7) 125 (27.5) 0.53 (0.41-0.70) <0.001
65-74 119 (74) 74 (16.3) 0.58 (0.42-0.80) 0.0014
≥75 58 (5.9) 31 (6.8) 0.67 (0.42-1.07) 0.104

Sex
Female 685 (69.4) 283 (62.2) Reference N/A
Male 302 (30.6) 171 (37.6) 0.73 (0.58 - 0.92) 0.009

Distance from hospital, miles
<10 393 (39.8) 213 (46.8) Reference N/A
10-24 334 (33.8) 151 (33.3) 1.20 (0.93-1.55) 0.175
25-49 123 (12.5) 49 (10.8) 1.36 (0.94-1.97) 0.120
50-99 70 (7.1) 16 (3.5) 2.37 (1.34-4.19) 0.002
≥100 67 (6.8) 25 (5.5) 1.45 (0.89-2.37) 0.157

Established patientb

No 673 (68.2) 283 (62.2) Reference N/A
Yes 314 (31.8) 172 (37.8) 0.77 (0.61-0.97) 0.027

Race/ethnicity
White 535 (54.2) 100 (22.0) Reference N/A
American Indian or Alaska Native 20 (2.0) 11 (2.4) 0.34 (0.158-0.73) 0.011
Asian 110 (11.1) 51 (11.2) 0.40 (0.27-0.60) <0.001
Black or African American 118 (12.0) 97 (21.3) 0.23 (0.16-0.32) <0.001
Native Hawaiian or other Pacific Islander 22 (2.2) 4 (0.9) 1.03 (0.35-3.05) 1.000
Latinx 95 (9.6) 147 (32.3) 0.12 (0.09-0.17) <0.001
Missing 87 (8.8) 45 (9.9) 0.36 (0.24-0.55) <0.001

Language
English 887 (89.9) 234 (51.4) Reference N/A
Spanish 38 (3.9) 136 (29.9) 0.07 (0.05-0.11) <0.001
Non-English/non-Spanish 62 (6.3) 85 (18.7) 0.19 (0.13-0.28) <0.001

Payer
Commercial 360 (36.5) 63 (13.8) Reference N/A
Self-pay 31 (3.1) 46 (10.1) 0.12 (0.07-0.20) <0.001
Medicaid 201 (20.4) 139 (30.5) 0.25 (0.18-0.36) <0.001
Medicare 184 (18.6) 101 (22.2) 0.32 (0.22-0.46) <0.001
Other 211 (21.4) 106 (23.3) 0.35 (0.24-0.50) <0.001

Abbreviations: CI, confidence interval; COVID-19, coronavirus disease 2019; N/A, not applicable; PP, patient portals.
a Fisher’s exact test, two-sided.
b Established patient: any patient completing three or more visits during the pre-COVID-19 period.
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the lowest aOR being for Medicaid patients (aOR 0.34, 95% CI
0.23-0.51). Inclusion of a race/ethnicity × language (English or
non-English) interaction term in the model revealed no significant
associations with PP use (data not shown).

DISCUSSION

Little is known about sociodemographic disparities in digital
care use among rheumatology patients in the United States. To
our knowledge, ours is the first study to examine patient-level
sociodemographic features associated with video visit and PP
use in outpatient rheumatology care. We observed strong nega-
tive associations between video use and non-English language
preference, Black or African American race/ethnicity, American
Indian or Alaska Native race/ethnicity, male sex, Medicaid payer
status, and increasing age. Similarly, we observed strong nega-
tive associations between PP use and non-English language pref-
erence, male sex, minority race/ethnicity, and noncommercial
payer status.

In accordance with previously published studies (7–9), we
observed decreased video use among patients preferring non-
English languages. Decreased video visit use did not appear to

reflect reduced access to care, because language preference
was similar in pre-COVID-19 and COVID-19 periods, and patients
preferring non-English languages were not less likely than
English-preferring patients to have completed visits in both
periods. Others have shown that patients preferring non-English
languages more frequently experience problems using video
platforms (11), which typically offer an English-only interface.
Together, these findings strongly suggest that non-English lan-
guage preference itself was a barrier to video visit use in our
patients. English language proficiency was not assessed in our
study. We were also unable to determine whether access to digi-
tal resources or proficiency with digital platforms affected video
use. However, in a population similar to our study’s, access to
broadband internet was identified as a barrier to video visits
among Spanish-speaking patients (16).

Low video visit use among Black or African American
patients in outpatient primary and specialty care settings (includ-
ing rheumatology) has been reported by others (7,8). In our study,
although approximately 17% of Black or African American
patients preferred non-English languages, we identified no signif-
icant interactions between Black or African American identity
and language in determining video use. Low video use among

Table 5. Sociodemographic features associated with patient portal use among patients served during the COVID-19
period (April 2020-March 2021)

aOR (95% CI) P valuea

Age, years (vs <55)
55-64 0.45 (0.32-0.63) <0.001
65-74 0.58 (0.37-0.91) 0.017
≥75 0.74 (0.40-1.38) 0.342

Sex (vs female)
Male 0.58 (0.44-0.77) <0.001

Distance from hospital, miles (vs <10)
10-24 1.49 (1.10-2.03) 0.011
25-49 1.01 (0.66-1.57) 0.950
50-99 1.58 (0.83-2.99) 0.165
≥100 1.05 (0.59-1.88) 0.859

Established patientb (vs not established)
Established patient 1.03 (0.77-1.38) 0.829

Race/ethnicity (vs White, non-Latinx)
American Indian or Alaska Native 0.32 (0.14-0.76) 0.010
Asian 0.86 (0.52-1.42) 0.550
Black or African American 0.30 (0.21-0.45) <0.001
Native Hawaiian or other Pacific Islander 1.05 (0.34-3.25) 0.926
Latinx 0.47 (0.27-0.80) 0.006
Missing 0.47 (0.29-0.75) 0.002

Language (vs English)
Spanish 0.07 (0.04-0.14) <0.001
Non-English/non-Spanish 0.21 (0.14-0.33) <0.001

Payer (vs commercial)
Self-pay 0.71 (0.37-1.38) 0.321
Medicaid 0.34 (0.23-0.51) <0.001
Medicare 0.45 (0.28-0.73) 0.001
Other 0.48 (0.32-0.72) <0.001

Abbreviations: aOR, adjusted odds ratio; CI, confidence interval; COVID-19, coronavirus disease 2019.
a Logistic regression analysis; all variables included in analysis are shown.
b Established patient: any patient completing three or more visits during the pre-COVID-19 period.
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English-preferring Black or African American (17) and American
Indian or Alaska Native patients could involve patient concerns
over privacy, trust, and efficacy.

Similar to previous studies (5,7,8), we observed reduced
video visit use among older patients, Medicaid recipients, and
men. Our data set did not allow us to identify underlying causes
of these disparities. However, for patients on Medicaid, a potential
surrogate for low income (18), lower video use could reflect lower
access to necessary equipment and services. Lower video use
among men in our study remains unexplained, but other studies
have correlated male sex with telehealth unreadiness (19), diffi-
culty navigating the video platform (11), and lower likelihood of
choosing video visits over in-person visits (20). We observed uni-
formly increased odds of video visit use among patient groups
greater than or equal to 10 miles from the hospital (except for
those ≥100 miles, P = 0.06), which could reflect incentive for
reduced travel.

Although disparities in PP registration and use have been
described for various outpatient populations (6,12,21–23), they
have not been reported, to our knowledge, for rheumatology
patients. In our study, non-English language preference was the
strongest predictor of low PP use. This could reflect difficulty in
using an English-only platform as well as lack of support for mes-
sage translation. As with video use, it seems likely that non-
English language preference itself is a barrier to PP use. We also
observed ethnic/racial disparities in PP use that did not appear
to reflect language preference. Lower PP use among American
Indian or Alaska Native, Black or African American, and Latinx
patients could reflect factors related to access to and use of nec-
essary equipment, patient perceptions about PP, and clinic or
provider counseling and assistance for PP use (13,23).

Despite highlighting many important factors associated with
video visit and PP use, our study had certain limitations. First,
our data set did not allow us to confirm the causes of disparities
in video and PP use. Second, the relatively small size of our cohort
limits the generalizability of our findings. Finally, our findings are
restricted to the pandemic setting.

Taken with previous studies, our findings have implications
for rheumatology research and policy. Given the advantages of
video and PP use for patients and health care systems, and the
unique demographics and care needs of rheumatology patients,
rheumatology-focused research on digital care disparities is
needed in order to shape a more equitable health care system.
Based on our results, this might take the form of non-English lan-
guage support for digital care platforms and outreach to commu-
nities with low digital care use.

The rapid deployment of telehealth across the United States
during the COVID-19 pandemic has improved health care for
some but simultaneously widened existing disparities and possi-
bly created new ones. As the United States moves to strengthen
its digital infrastructure, telehealth promises to become an
increasingly important mode of care delivery. Thus, clarifying and

addressing causes of telehealth disparities is essential for deliver-
ing equitable health care.
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