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Social Distancing, Health Care Disruptions, Telemedicine 
Use, and Treatment Interruption During the COVID- 19 
Pandemic in Patients With or Without Autoimmune 
Rheumatic Disease
Michael D. George,1  Joshua F. Baker,1  Shubhasree Banerjee,1  Howard Busch,2 David Curtis,3 
Maria I. Danila,4  Kelly Gavigan,3 Daniel Kirby,2 Peter A. Merkel,1  George Munoz,2 William Benjamin Nowell,3  
Patrick Stewart,2 William Sunshine,2 Shilpa Venkatachalam,3 Fenglong Xie,4 and Jeffrey R. Curtis4

Background. We aimed to compare concerns, social distancing, health care disruptions, and telemedicine 
use in patients with autoimmune rheumatic disease (ARD) and non- ARD and to evaluate factors associated with 
immunomodulatory medication interruptions.

Methods. Patients in a multistate community rheumatology practice network completed surveys from April 2020 
to May 2020. Adults with common ARD (rheumatoid arthritis, spondyloarthritis, systemic lupus erythematosus) or 
non- ARD (gout, osteoarthritis, osteoporosis) were evaluated. Concerns about coronavirus disease 2019 (COVID- 19), 
social distancing, health care disruptions, and telemedicine use were compared in patients with ARD versus non- ARD, 
adjusting for demographics, rural residence, and zipcode- based measures of socioeconomic status and COVID- 19 
activity. Factors associated with medication interruptions were assessed in patients with ARD.

Results. Surveys were completed by 2319/36 193 (6.4%) patients with non- ARD and 6885/64 303 (10.7%) with 
ARD. Concerns about COVID- 19 and social distancing behaviors were similar in both groups, although patients 
receiving a biologic or Janus kinase (JAK) inhibitor reported greater concerns and were more likely to avoid friends/
family, stores, or leaving the house. Patients with ARD were less likely to avoid office visits (45.2% vs. 51.0%, odds 
ratio [OR] 0.79 [0.70- 0.89]) with similar telemedicine use. Immunomodulatory medications were stopped in 9.7% 
of patients with ARD, usually (86.9%) without a physician recommendation. Compared with patients with an office 
visit, the likelihood of stopping medication was higher for patients with a telemedicine visit (OR 1.54 [1.19- 1.99]) but 
highest for patients with no visits (OR 2.26 [1.79- 2.86]).

Conclusion. Patients with ARD and non- ARD reported similar concerns about COVID- 19 and similar social distancing 
behaviors. Missed office visits were strongly associated with interruptions in immunomodulatory medication.

INTRODUCTION

Patients with common autoimmune rheumatic diseases 
(ARDs), such as rheumatoid arthritis (RA), psoriatic arthritis (PsA), 
ankylosing spondylitis (AS), and systemic lupus erythematosus 
(SLE), are known to be at increased risk of infection, with disease 

activity, immunomodulatory medications, and multimorbidity all 
contributing to this risk (1– 5). It remains uncertain to what degree 
these autoimmune conditions and immunosuppressive medica-
tions increase the risk of severe coronavirus disease 2019 (COV-
ID- 19) (6– 9), but the perception of increased risk could lead to 
greater patient and physician concerns about COVID- 19 and a 
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greater impact on social distancing, avoidance of office visits or 
diagnostic testing, or stopping immunomodulatory medications. 
Several studies have found high rates of concern about COVID- 19 
and frequent health care disruptions in this population, with poten-
tial negative impact on their health (10– 13). Whether patients with 
ARD have been disproportionately affected by the COVID- 19 pan-
demic compared with other patients seen in rheumatology prac-
tices, however, remains uncertain.

In this study, we used information from a large community rheu-
matology practice– based network to better understand the con-
cerns and behaviors of patients with ARDs compared with patients 
without ARDs seen at those same practices. We hypothesized that 
patients with ARDs would be more concerned about COVID- 19, 
with more strict social distancing behaviors and more health care 
disruptions compared with patients without ARDs. In addition, we 
sought to identify factors associated with interruptions in medica-
tions, with a particular focus on the role of health care disruptions.

METHODS

The Autoimmune COVID- 19 project has collected data from 
patients who are part of one of four patient- powered research 
networks of the Autoimmune Research Collaborative or who 
are members of online patient communities (11,12). In addi-
tion, patients with and without autoimmune conditions cared for 
by members of the American Arthritis and Rheumatology Asso-
ciates (AARA) practice– based research network were emailed 
survey invitations. AARA is a network of community rheuma-
tology practices (not affiliated with academic institutions) in the 
United States comprising approximately 300 full- time practicing 
rheumatology clinicians in 27 states. All four regions of the United 
States are represented, although approximately three- quarters of 
the practice is in the southern region (Supplemental Table 1). This 
study reports results of surveys completed April 22, 2020, to May 
27, 2020, by patients seen in AARA practices.

Surveys collected data about what medications patients 
were currently taking, whether they had a respiratory illness in 
the previous 2 weeks or had been diagnosed with COVID- 19, 
concerns about COVID- 19, and the degree to which their rheu-
matic condition affected their concerns (each a five- point Likert 
scale). We assessed health care disruptions by asking patients if 
COVID- 19 concerns had caused them to avoid office visits, lab-
oratory testing, or other diagnostic testing, such as radiographs, 
providing the option “not applicable” if visits or testing were not 
needed. Social distancing behaviors were similarly assessed by 
asking whether COVID- 19 concerns had caused them to avoid 

restaurants, friends/family, stores, or leaving the house (again with 
a “not applicable” option). Patients were also asked about any 
use of telemedicine (“telephone or telehealth visit”) and whether 
they had stopped any of their immunomodulatory medications 
because of concerns about COVID- 19.

Survey data were linked to the AARA electronic health 
record (EHR) data warehouse (“Columbus”) to extract demo-
graphic information and rheumatic disease diagnoses. Patients’ 
nine- digit ZIP codes were used to measure the Area Deprivation 
Index (ADI), a socioeconomic measure that includes domains 
of income, education, employment, and housing quality based 
on census block group from the American Community Survey 
(14). Rural versus urban county of residence was defined using 
National Center for Health Statistics classification (15). Tertiles 
of COVID- 19 activity in the patient’s county relative to all other 
counties in the United States were defined using the cumulative 
cases per capita on May 1, 2020 (the median date of survey 
response), weighting counties by population (16). Finally, door- 
to- door driving distance between each patient’s residence and 
their rheumatologist’s office address was computed based on 
estimates from Google Maps (Google).

Identifying patients with common autoimmune 
rheumatic conditions and a non- autoimmune compara-
tor group. Using diagnoses listed from rheumatology office visits 
from the Columbus EHR data warehouse, we identified adults 18 
years or older old with two or more clinician diagnoses on unique 
calendar dates (using all available data) for one of the following 
common ARDs: RA, spondyloarthritis (SpA) (including PsA and 
AS), or SLE. Patients who had two or more diagnoses for multiple 
conditions were categorized hierarchically in order to create mutu-
ally exclusive groups (SLE > SpA > RA) based on the expected 
specificity of these diagnosis codes, similar to methods in previ-
ous studies (11,17).

The comparator group with non- ARDS included patients with 
one or more diagnoses of gout, osteoarthritis, or osteoporosis 
(categorizing as gout > osteoarthritis > osteoporosis for patients 
with diagnoses for multiple conditions). From the non- ARD group, 
we excluded patients with any ARD diagnosis (RA, SpA, SLE, and 
also scleroderma, vasculitis, inflammatory bowel disease, myosi-
tis, Sjögren syndrome, and polymyalgia rheumatica). We also 
excluded patients from the non- ARD group if prescribing data in 
the EHR included use of any immunomodulatory drug other than 
glucocorticoids. Self- reported immunomodulatory drug use from 
survey responses was not an exclusion because this was availa-
ble only in survey responders.
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Statistical analysis. Assessing characteristics associ-
ated with survey response and creating survey weights to adjust 
for non- response bias. The frequency of survey completion was 
assessed among all patients for each of the six different autoim-
mune or non- autoimmune rheumatic conditions of interest (as 
defined above). To assess characteristics associated with survey 
response and correct for potential nonresponse bias, a multi-
variable logistic regression model was created with survey com-
pletion as the outcome variable and covariates including type 
of rheumatic disease (each of the six conditions of interest as 
well as an “other” category), age (categorized), sex, race/ethnic-
ity, region, ADI quintiles, driving distance from the rheumatology 
office in quintiles, rural versus urban, and tertiles of COVID- 19 
activity in the patient’s county.

Similar logistic regression models with survey completion 
as the dependent variable were used to create survey weights 
based on the likelihood of survey response, stratified by rheu-
matic condition to assess whether the covariates had different 
effects in patients with different rheumatic conditions. To avoid 
overfitting, age was modeled as continuous instead of categori-
cal with a squared term added to account for nonlinearity. Survey 
weights were calculated as 1 divided by the probability of survey 
response. Weights were calibrated to match the frequency of 
each rheumatic condition in the larger population. For all subse-
quent analyses, these survey weights were incorporated using 
Taylor Series Linearization methods for variance estimation with 
rheumatic conditions as strata (18). These weighted results pro-
vide results that better reflect the larger population of patients in 
the rheumatology practice with one of the rheumatic conditions 
of interest.

Comparing patients with autoimmune versus non- 
autoimmune rheumatic conditions. Characteristics of patients 
with ARDs were compared descriptively with patients with non- 
ARDs. Logistic regression models were used to compare con-
cerns about COVID- 19, social distancing behaviors, health care 
disruptions, and use of telemedicine in patients with ARDs ver-
sus those with non- ARDs, adjusting for age (categorized), sex, 
race/ethnicity, region, ADI quintiles, driving distance quintiles, ru-
ral versus urban, and COVID- 19 activity tertiles. Separate mod-
els were used for each outcome. For models in which concerns 
about COVID- 19 were the outcome, outcomes were dichot-
omized and defined as the patient reporting being extremely 
concerned (5 on a five- point Likert scale). For models assessing 
social distancing behaviors and health care disruptions, patients 
reporting that the measure was “not applicable” were excluded 
(not a response option for the question about telemedicine). The 
logistic regression models were used to predict the probability of 
each outcome in the autoimmune and non- autoimmune groups 
(the average marginal effect) at the means of all covariates. Be-
cause we hypothesized that concerns and behaviors might be 
different among patients receiving a biologic drug or a Janus ki-
nase inhibitor (JAKi), analyses were repeated, restricting patients 

with autoimmune rheumatic conditions to those treated with one 
of these therapies.

Assessing factors associated with medication interruptions. 
The frequency of stopping an immunomodulatory drug (other 
than glucocorticoids) because of concerns about COVID- 19 
was assessed among patients in the ARD group who reported 
use of one of these therapies and did not report a respiratory 
illness or COVID- 19 infection (to avoid cases in which the pa-
tient’s illness led to medication interruptions). To identify factors 
independently associated with medication interruption, univar-
iate logistic regression was performed for all covariates of in-
terest, and covariates with p < 0.1 in univariate analysis were 
included in a multivariable model. In these analyses, health care 
visits were categorized as 1) office visit (patients who report-
ed not avoiding an office visit), 2) telemedicine visit (those who 
avoided an office visit but had telemedicine), 3) neither (avoided 
an office visit and did not have telemedicine), or 4) not applicable 
(patients who answered “not applicable” to the question about 
avoiding an office visit and who did not have a telemedicine visit).

The study protocol was approved by the Advarra Institutional 
Review Board (Pro00042873) and explicit patient consent was 
obtained to participate. Stata version 16.0 (StataCorp) was used 
for all analyses.

RESULTS

Among 235 354 patients in the rheumatology practice net-
work, email addresses were available for 198 308 (84.2%), with 
emails opened by 58 694 (29.6%) of patients who received 
emails, and surveys were completed by 18 355 (9.3%) of emailed 
patients. Completed surveys could be merged with EHR data for 
15 608 patients, representing 6.6% of the rheumatology practice 
network patients. After applying inclusion/exclusion criteria related 
to the underlying rheumatologic condition and immunomodula-
tory medication use, there were 100 496 patients with a rheumatic 
condition of interest in the practice network of whom 9204 (9.2%) 
completed surveys. These totals included 36 193 with a non- ARD 
of whom 2319 (6.4%) completed surveys and 64 303 with an 
ARD of interest of whom 6885 (10.7%) completed surveys. Sur-
vey response was more common in patients who had an ARD, 
were 40 years or older but younger than 80 years old, White, non- 
Hispanic, of higher socioeconomic status (based on ADI), from 
urban counties, lived further from the rheumatology office (driving 
distance), or lived in areas of higher COVID- 19 activity (Supple-
mental Table 1).

Table 1 shows the characteristics of the 2319 survey com-
pleters with a non- ARD and 6885 patients with an ARD, weighted 
to represent the larger population of 36 193 and 64 303 patients, 
respectively. RA was the most common ARD (62.4% of this group), 
and osteoarthritis was the most common non- ARD (65.3% of 
this group). Those with an ARD were younger (mean age 59.5 
vs 68.0 years), of lower socioeconomic status, lived further from 
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Table 1. Characteristics of patients with autoimmune versus non- autoimmune rheumatic 
diseases

Parameter

Non- autoimmune 
rheumatic 
diseases

Autoimmune 
rheumatic 
diseases Total

N 2319 6885 9204
Population represented 36 193 64 303 100 496
Age, mean 68.0 (10.5) 59.5 (16.1) 62.5 (14.7)
Female 75.1% 76.3% 75.9%
Race

White 74.5% 74.4% 74.5%
Black 6.7% 10.1% 8.9%
Other 18.8% 15.5% 16.7%
Hispanic 15.0% 13.1% 13.7%

Region
East North Central 3.6% 11.2% 8.5%
East South Central 1.1% 3.9% 2.9%
Mid- Atlantic 2.2% 2.9% 2.6%
Mountain 4.0% 6.2% 5.4%
New England 0.0% 0.2% 0.2%
Pacific 6.8% 7.0% 7.0%
South Atlantic 73.8% 57.1% 63.1%
West North Central 0.2% 1.3% 0.9%
West South Central 8.0% 10.1% 9.4%
Missing 0.2% 0.2% 0.2%

Area deprivation index quintile
1 25.0% 18.4% 20.8%
2 20.7% 19.4% 19.9%
3 18.0% 18.8% 18.5%
4 18.1% 21.2% 20.0%
5 (least affluent) 18.2% 22.3% 20.8%

Driving distance from doctor’s 
office, quintiles
1 26.2% 19.6% 22.0%
2 20.1% 17.4% 18.4%
3 20.0% 20.9% 20.6%
4 17.5% 19.5% 18.8%
5 (furthest) 16.1% 22.6% 20.3%

Rural 3.2% 7.4% 5.9%
Missing urban/rural 1.0% 1.1% 1.1%
COVID- 19 cases per capita, tertiles

1 22.3% 28.9% 26.5%
2 33.9% 40.2% 37.9%
3 42.8% 29.8% 34.5%
Missing 1.0% 1.1% 1.1%

Rheumatic condition
Rheumatoid arthritis 0.0% 62.4% 39.9%
Spondyloarthritis 0.0% 22.6% 14.4%
Systemic lupus erythematosus 0.0% 15.0% 9.6%
Gout 13.1% 0.0% 4.7%
Osteoarthritis 65.3% 0.0% 23.5%
Osteoporosis 21.6% 0.0% 7.8%

Medicationsa

Biologics/JAK inhibitor - 48.2% 31.6%
Methotrexate - 34.0% 22.0%
Hydroxychloroquine - 25.7% 16.8%
Glucocorticoids 8.7% 24.2% 18.6%

Physician diagnosis of COVID- 19 0.4% 0.6% 0.5%
Note. Mean (standard deviation) and proportions incorporate survey weighting to reflect the 
larger rheumatology practice population, based on the likelihood of survey response.
Abbreviations: COVID- 19, coronavirus disease 2019; JAK, Janus kinase.
a Medication use here is based on patient self- report. Patients with non- autoimmune conditions 
were excluded if electronic health record data included prescriptions for immunomodulatory 
medications other than glucocorticoids, but a small proportion of included patients reported 
biologic/JAK inhibitor use (2.0%), methotrexate (0.8%), and hydroxychloroquine use (1.0%). 
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the physician’s office, more often lived in a rural county, and less 
often lived in a county in the top tertile of COVID- 19 activity. Gluco-
corticoid use was substantially more common in the ARD group 
(24.2% vs 8.7%). Few patients reported a diagnosis of COVID- 19, 
with no significant difference between the groups (0.4% of non- 
ARD vs 0.6% of ARD, p = 0.15).

Concerns, social distancing behaviors, health care disrup-
tions, and telehealth use. In analyses adjusted for demograph-
ics, geography, and socioeconomic status (see Methods section 
for details), there were no significant differences between the 
non- ARD and ARD groups in the frequency of reporting extreme 

concern about COVID- 19 (5 on a five- point Likert scale). There 
were also no differences in most social distancing behaviors, 
including avoiding restaurants, avoiding friends or family, and 
avoiding leaving the house (Figure 1A, Supplemental Table 2). 
Patients with ARD were more likely to report avoiding stores 
(62.4% vs 58.7%, odds ratio [OR] 1.17 [95% confidence inter-
val (CI): 1.04- 1.32]), although differences were small. Those with 
ARD were substantially more likely to report that their rheumatic 
condition extremely affected their concerns about COVID- 19 
(41.8% vs 20.3%, OR 2.82 [95% CI: 2.46- 3.24]).

Differences between the two study groups were more pro-
nounced, however, when comparing patients with non- ARDs to 

Figure 1. Differences in coronavirus disease 2019 (COVID- 19) concerns and social distancing behaviors in patients with autoimmune vs non- 
autoimmune rheumatic conditions. A, Results from logistic regression models adjusted for age, sex, race, ethnicity, region, Area Deprivation 
Index, driving distance, rural, and COVID- 19 activity with marginal predicted probabilities in patients with autoimmune or non- autoimmune 
rheumatic conditions obtained at the means of all covariates in the model. B, Results from identical analyses except that patients are categorized 
as having non- autoimmune rheumatic conditions, autoimmune rheumatic conditions not receiving a biologic or Janus kinase inhibitor (JAKi), or 
autoimmune rheumatic conditions receiving a biologic or JAKi. Error bars represent 95% confidence intervals.
*p < 0.05 compared with patients with non- autoimmune rheumatic conditions. In panel B, whenever significant differences are shown for 
patients with autoimmune rheumatic disease on a biologic or JAKi vs patients with non- autoimmune rheumatic conditions, differences were 
also significant with p < 0.05 when comparing patients with autoimmune rheumatic conditions receiving versus not receiving a biologic or 
JAKi.
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patients with ARD who were receiving a biologic or JAKi. Patients 
on a biologic or JAKi demonstrated significantly greater concerns 
about COVID- 19 and were significantly more likely to avoid res-
taurants, avoid stores, avoid friends or family, or avoid leaving the 
house (Figure 1B, Supplemental Table 3).

In similar adjusted analyses, patients with autoimmune dis-
ease were less likely to avoid office visits (predicted probability 
45.2% vs 51.0%, OR 0.79 [95% CI: 0.70- 0.89]) and avoid lab-
oratory tests (34.9% vs 38.8%, OR 0.84 [95% CI: 0.73- 0.96]) 
(Figure 2, Supplemental Table 2). Avoidance of other tests and 
telemedicine use were not significantly different between groups. 
Results were similar when evaluating the subgroup of patients 
receiving a biologic or JAKi (Supplemental Table 3).

Full models for the above analyses are shown in Supplemen-
tal Tables 4– 6. COVID- 19 concerns were significantly more com-
mon in patients who were older, female, racial/ethnic minorities, 
and who lived in urban versus rural areas and in areas of higher 
COVID- 19 activity. Social distancing measures and health care 
disruptions were also more common among patients who were 
female and who lived in areas of higher COVID- 19 activity.

Stopping immunomodulatory medications. Among 5730 
patients with an ARD who were on immunomodulatory med-
ications who did not report respiratory illness or COVID- 19 
infection, there were 570 (9.9%) patients who reported stop-
ping an immunomodulatory medication because of concerns 
about COVID- 19, weighted to represent 5152/53 325 (9.7%) 
patients stopping a medication in the larger rheumatology 
practice population. The majority (86.9%) of medication in-
terruptions were not recommended by a physician. Patients 
who were older, of lower socioeconomic status, or who had 
SLE were less likely to stop medications, whereas those in 
rural counties, receiving biologics, or JAKi or who had SpA 
were more likely to stop medications (Table 2). Associations 

between SLE and medication interruptions were not significant 
in analyses excluding patients who were only receiving hy-
droxychloroquine/chloroquine (OR 0.79 [0.54- 1.16], full model 
not shown). No major differences in the likelihood of stop-
ping medications was seen in patients receiving biologics by 
infusion versus not by infusion.

Office visits and telehealth use were strongly associated with 
interruptions of medication. Compared with patients who had an 
office visit, those who had avoided an office visit and did not have 
a telehealth visit were at the highest risk of stopping a medication 
(OR 2.29, 95% CI: 1.81- 2.89) (Table 2). Patients who had a tele-
medicine visit were at greater risk of stopping a medication than 
those with an office visit (OR 1.54, 95% CI: 1.19- 1.99) but at lower 
risk than patients who had neither an office nor a telemedicine visit 
(OR 0.67, 95% CI: 0.51- 0.88).

DISCUSSION

In this study of patients from a large community rheu-
matology practice network, we found similar concerns about 
COVID- 19 and similar social distancing behaviors in patients 
with ARD compared with those with non- ARD, demonstrating 
that the pandemic has broadly affected patients seen by rheu-
matologists. Patients in both groups had frequent interruptions 
in their health care and, of concern, 10% of patients on immu-
nomodulatory medications had stopped a medication because 
of concerns about COVID- 19, usually without the recommen-
dation of their treating rheumatologist. Health care disruptions 
appear to have exacerbated these medication interruptions, 
with the highest rate of interruptions among patients who had 
neither office nor telemedicine visits.

We expected that concerns about a possible increase in 
the risk of severe COVID- 19 in patients with ARD would lead 

Figure 2. Use and avoidance of rheumatologic monitoring and health care in patients with autoimmune vs non- autoimmune rheumatic 
conditions. Results from logistic regression models adjusted for age, sex, race, ethnicity, region, Area Deprivation Index, driving distance, 
rural, and coronavirus disease 2019 activity with marginal predicted probabilities in patients with autoimmune or non- autoimmune rheumatic 
conditions obtained at the means of all covariates in the model. Error bars represent 95% confidence intervals for these estimates. *p < 0.05
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to greater concerns and stricter social distancing behaviors in 
patients with autoimmune conditions but were surprised to find 
that these concerns and behaviors were quite similar in the two 
groups. Patients on a biologic drug or JAKi did have somewhat 
greater concerns and reported stricter social distancing, but differ-
ences were small even among this population. Social distancing 
behaviors may have been driven largely by local restrictions, poli-
cies, and COVID- 19 activity. In addition, because a large majority 
of both groups reported avoiding friends and family and avoiding 
restaurants, a ceiling effect may have prevented the detection of 
differences between the groups.

Previous studies about the COVID- 19 pandemic have shown 
high rates of social distancing in patients with autoimmune dis-
ease, with patients reporting strict social distancing also having 
lower quality of life (19,20). Few studies, however, have compared 
social distancing with a control population. A study from the Neth-
erlands asked patients with autoimmune conditions to select 
controls from close family or friends and found that patients with 
autoimmune conditions were more likely to practice strict social 
distancing behaviors (staying indoors as much as possible with 
complete social isolation) (21). Our finding that social distancing 
behaviors were similar to controls could be due to differences 
in the control population (patients with non- ARDs in our study), 
between- country attitudes, or in how questions were asked (eg, 
“avoiding activities” vs asking about complete isolation). Our 
results have implications for studies examining risk of COVID- 19 
in patients with ARD, as differences in social distancing behav-
iors are likely to have important effects on the rates of developing 
COVID- 19. These results suggest that patients with other rheu-
matologic diseases may be a better comparator for those with 
ARD than a sample of the general population. The finding that 
patients treated with a biologic drug or JAKi had greater concerns 
and reported somewhat stricter social distancing, however, high-
lights the challenge of these analyses.

Disruptions in regular medical care were common in both 
groups, with frequent avoidance of office visits and routine testing. 
Patients with ARD were less likely to report avoiding an office visit 
or laboratory testing and had similar rates of telemedicine use to 
those with non- ARD. These results likely reflect the greater need 
for close follow- up and the need for laboratory monitoring of med-
ications among patients with an ARD.

A potential consequence of these disruptions in medical care 
is a resulting interruption in medication use. We found that 10% 
of patients receiving immunomodulatory medications had stopped 
one of their medications because of concerns about COVID- 19, 
even if they were well with no COVID- 19 diagnosis or respiratory 
illness. Most medication interruptions were not recommended by 
a physician, similar to results from previous studies (10– 12,22,23). 
Guidance from the American College of Rheumatology recom-
mends not stopping medications unless patients have contracted 
or been exposed to severe acute respiratory syndrome coronavi-
rus 2, although this guidance was first published in April 2020 and 
was not available when many patients answered their surveys (24).

Patients who avoided an office visit and did not have a tele-
medicine visit in its place were more than twice as likely to have 
stopped one of their medications compared with patients who 
had office visits. Medication interruptions in these patients may 
have been driven by an inability to discuss the pandemic and 
their medication concerns with their provider or an inability to 
receive needed medication refills. It is also possible that patients 
chose not to go to appointments because they had stopped 
their medications or that missed office visits reflect overall greater 
nonadherence to treatment.

Table 2. Factors associated with medication interruptions 
among patients with autoimmune rheumatic conditions receiving 
immunomodulatory medications

Parameter

Medication Interruption  
OR (95% CI)  

N = 5730  
Population size: 53 325

Health care visits
Office visit Reference
Telemedicine visit 1.54 (1.19- 1.99)
Neither 2.29 (1.81- 2.89)
Not applicable 1.32 (0.89- 1.95)

Age, y
<40 Reference
40- 50 0.85 (0.59- 1.20)
50- 65 0.74 (0.54- 1.02)
65- 80 0.54 (0.39- 0.77)
≥80 0.23 (0.11- 0.47)

Region
East North Central Reference
East South Central 1.23 (0.66- 2.27)
Mid- Atlantic 0.36 (0.15- 0.85)
Mountain 0.63 (0.37- 1.08)
New England 0.70 (0.10- 5.09)
Pacific 1.27 (0.82- 1.96)
South Atlantic 0.82 (0.62- 1.09)
West North Central 1.15 (0.40- 3.24)
West South Central 0.92 (0.62- 1.36)

Area Deprivation Index Quintile
1 (most affluent) Reference
2 1.13 (0.87- 1.46)
3 0.70 (0.52- 0.94)
4 0.69 (0.50- 0.95)
5 (least affluent) 0.71 (0.52- 0.98)

Urban/Rural
Urban Reference
Rural 1.90 (1.27- 2.85)
Missing 0.85 (0.32- 2.23)

Biologics or JAKi (vs none) 1.53 (1.22- 1.90)
Glucocorticoids 0.86 (0.67- 1.11)
Autoimmune disease

Rheumatoid arthritis Reference
Spondyloarthritis 1.28 (1.03- 1.60)
Systemic lupus erythematosus 0.63 (0.45- 0.89)

Note. Results from a multivariable logistic regression model, excluding 
the following variables with p > 0.1 from univariate analyses: female, 
race/ethnicity, methotrexate, driving distance, county COVID- 19 
cases per capita tertiles.
Abbreviations: CI, confidence interval; COVID- 10, coronavirus disease 
2019; JAKi, Janus kinase inhibitor; OR, odds ratio.
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Patients who used telemedicine were also substantially 
less likely to have stopped a medication compared with patients 
who had no visits, although telemedicine users were more likely 
to have stopped a medication than patients who had an in- 
person office visit. Differences compared with patients seen in 
the office could reflect different concerns about COVID- 19 in 
patients choosing telemedicine, although we could not distin-
guish telemedicine visits selected by patients versus those dic-
tated by rheumatology practices. In the setting of the pandemic, 
telemedicine provides an important way to maintain contact 
with patients who are hesitant or unable to attend office visits 
(25,26), and the results of our study suggest that discussing 
patient concerns about medications should be a priority for 
these visits. Continued research on how to maximize the effec-
tiveness of telemedicine is needed, as well as on how to best 
integrate telehealth into routine rheumatology care in the future.

We also found that patients receiving a biologic or JAKi 
were more likely to stop a medication (11,27), perhaps reflecting 
greater concern among this population and the perception that 
these medications may place patients at higher risk of compli-
cations of COVID- 19. Interestingly, older patients were less likely 
to have stopped medications, even though these patients are at 
greater risk of severe COVID- 19.

The nesting of this survey study within a large rheumatology 
practice network with detailed EHR data, and the ability to identify 
a true denominator of patients seen within the clinical practice, 
provided the opportunity to assess factors associated with survey 
response and to use survey weights to better reflect the larger 
practice population. Patients who were from racial/ethnic minority 
groups, who had lower socioeconomic status, or who were elderly 
were less likely to respond to the survey. These results raise the 
concern that in this study (and in other similar studies) respond-
ers might not adequately represent these vulnerable populations. 
We applied survey weights to partially correct for this response 
bias, but efforts to reach vulnerable populations more broadly are 
important for identifying disparities in care. Additionally, patients 
with ARD were almost twice as likely to respond to the survey 
as those with non- ARD, which could reflect greater interest in or 
concern about COVID- 19 among patients with ARD or closer rela-
tionships with the rheumatology practice for these patients.

Several limitations of this study are important to note. 
Despite assessing factors associated with survey response and 
accounting for these factors with weighting, patients with greater 
COVID- 19 concerns may have been the most likely to respond 
to surveys, making the ARD and non- ARD groups appear more 
similar to each other. Comorbidities were not explicitly assessed 
and could also affect concerns and behaviors, although we might 
expect that patients with autoimmune rheumatic conditions would 
be expected to have greater multimorbidity, leading to greater 
concerns (5). We also could not assess the impact of disease 
severity on outcomes. A five- point scale may not have been suf-
ficient to separate out small differences in patient concerns about 

COVID- 19, and although several questions about social distanc-
ing were asked, more detailed questions about the frequen-
cies of different activities, face mask use, and questions about 
employment might have revealed greater differences between the 
groups.

In conclusion, the pandemic has broadly affected patients 
cared for by rheumatologists. Although patients with ARD have 
substantial concerns about COVID- 19 related to their autoim-
mune condition, clinicians should be aware of the need to address 
patient concerns and manage health care disruptions across 
their practice. Identifying and communicating with patients who 
have missed office visits is particularly important because these 
patients are at high risk of stopping their medications. Telemedi-
cine appears to partially offset medication interruptions, and bet-
ter methods to standardize and optimize telemedicine approaches 
to rheumatology care delivery are needed.

AUTHOR CONTRIBUTIONS
All authors contributed to drafting the article or revising it critically for 

important intellectual content. All authors provided final approval of the 
version of the article to be published.
Study conception and design. George, Baker, Banerjee, Busch, D Curtis, 
Danila, Gavigan, Kirby, Merkel, Munoz, Nowell, Sunshine, Venktachalam, 
J Curtis.
Acquisition of data. George, D Curtis, Gavigan, Stewart, Xie, J Curtis.
Analysis and interpretation of data. George, Baker, Merkel, Xie, J Curtis.

REFERENCES
 1. Listing J, Gerhold K, Zink A. The risk of infections associated 

with rheumatoid arthritis, with its comorbidity and treatment. 
Rheumatology (Oxford) 2013;52:53– 61.

 2. Ogdie A, Maliha S, Shin D, Love TJ, Baker J, Jiang Y, et al. Cause- 
specific mortality in patients with psoriatic arthritis and rheumatoid 
arthritis. Rheumatology (Oxford) 2017;56:907– 11.

 3. Danza A, Ruiz- Irastorza G. Infection risk in systemic lupus erythe-
matosus patients: susceptibility factors and preventive strategies. 
Lupus 2013;22:1286– 94.

 4. Au K, Reed G, Curtis JR, Kremer JM, Greenberg JD, Strand V, 
et al. High disease activity is associated with an increased risk of 
infection in patients with rheumatoid arthritis. Ann Rheum Dis 
2011;70:785– 91.

 5. England BR, Roul P, Yang Y, Sayles H, Yu F, Michaud K, et al. Burden 
and trajectory of multimorbidity in rheumatoid arthritis: a matched 
cohort study from 2006 to 2015. Ann Rheum Dis 2020;80:286– 92.

 6. Haberman R, Axelrad J, Chen A, Castillo R, Yan D, Izmirly P, et al. 
Covid- 19 in immune- mediated inflammatory diseases —  case series 
from New York. N Engl J Med 2020;383:85– 8.

 7. Gianfrancesco M, Hyrich KL, Al- Adely S, Carmona L, Danila MI, 
Gossec L, et al. Characteristics associated with hospitalisation 
for COVID- 19 in people with rheumatic disease: data from the 
COVID- 19 Global Rheumatology Alliance physician- reported regis-
try. Ann Rheum Dis 2020;79:859– 66.

 8. Pablos JL, Abasolo L, Alvaro- Gracia JM, Blanco FJ, Blanco R, 
Castrejón I, et al. Prevalence of hospital PCR- confirmed COVID- 19 
cases in patients with chronic inflammatory and autoimmune rheu-
matic diseases. Ann Rheum Dis 2020;79:1170– 3.

 9. Fernandez- Ruiz R, Masson M, Kim MY, Myers B, Haberman RH, 
Castillo R, et al. Leveraging the United States Eeicenter to provide 



COVID- 19 IN PATIENTS WITH ARD VERSUS NON- ARD |      389

insights on COVID- 19 in patients with systemic lupus erythemato-
sus. Arthritis Rheumatol 2020;72:1971– 80.

 10. Michaud K, Wipfler K, Shaw Y, Simon TA, Cornish A, England BR, 
et al. Experiences of patients with rheumatic diseases in the United 
States during early days of the COVID- 19 pandemic. ACR Open 
Rheumatol 2020;2:335– 43.

 11. George M, Venkatachalam S, Banerjee S, Baker JF, Merkel PA, 
Gavigan K, et al. Concerns, healthcare use, and treatment interruptions 
in patients with common autoimmune rheumatic diseases during the 
COVID- 19 pandemic. J Rheumatol 2020. E- pub ahead of print.

 12. Banerjee S, George M, Young K, Venkatachalam S, Gordon J, 
Burroughs C, et al. Effects of the COVID- 19 pandemic on patients 
living with vasculitis [abstract]. Arthritis Rheumatol 2020;72 Suppl 
10. URL: https://acrab strac ts.org/abstr act/effec ts- of- the- covid 
- 19- pande mic- on- patie nts- livin g- with- vascu litis/.

 13. Ciurea A, Papagiannoulis E, Bürki K, von Loga I, Micheroli R, Möller 
B, et al. Impact of the COVID- 19 pandemic on the disease course 
of patients with inflammatory rheumatic diseases: results from 
the Swiss Clinical Quality Management cohort. Ann Rheum Dis 
2021;80:238– 41.

 14. Kind AJ, Buckingham WR. Making neighborhood- disadvantage 
metrics accessible —  The Neighborhood Atlas. N Engl J Med 
2018;378:2456– 8.

 15. National Center for Health Statistics. Urban rural classification 
scheme for counties. 2019. URL: https://www.cdc.gov/nchs/data_
acces s/urban_rural.htm.

 16. USAFacts. US coronavirus cases by county. URL: https://usafa cts.
org/visua lizat ions/coron aviru s- covid - 19- sprea d- map/. Accessed 
May 26, 2020.

 17. Ogdie A, Yu Y, Haynes K, Love TJ, Maliha S, Jiang Y, et al. Risk of 
major cardiovascular events in patients with psoriatic arthritis, psori-
asis and rheumatoid arthritis: a population- based cohort study. Ann 
Rheum Dis 2015;74:326– 32.

 18. Kalton G, Flores- Cervantes I. Weighting methods. J Off Stat 
2003;19:81– 97.

 19. Cleaton N, Raizada S, Barkham N, Venkatachalam S, Sheeran T, 
Adizie T, et al. COVID- 19 prevalence and the impact on quality of life 

from stringent social distancing in a single large UK rheumatology 
centre. Ann Rheum Dis 2020. E- pub ahead of print.

 20. Ma MH, Tay SH, Cheung PP, Santosa A, Chan YH, Yip JW, et al. 
Attitudes and behaviours of patients with rheumatic diseases dur-
ing the early stages of the COVID- 19 outbreak. J Rheumatol 
2021;48:35– 9.

 21. Hooijberg F, Boekel L, Vogelzang EH, Leeuw M, Boers M, van 
Vollenhoven R, et al. Patients with rheumatic diseases adhere to 
COVID- 19 isolation measures more strictly than the general popula-
tion. Lancet Rheumatol 2020;2:e583– 5.

 22. Michaud K, Pedro S, Wipfler K, Agarwal E, Katz P. DMARD changes 
for patients with rheumatoid arthritis in the US during the first three 
months of the COVID- 19 pandemic [abstract]. Arthritis Rheumatol 
2020; 72 Suppl 10. URL: https://acrab strac ts.org/abstr act/dmard 
- chang es- for- patie nts- with- rheum atoid - arthr itis- in- the- us- durin 
g- the- first - three - month s- of- the- covid - 19- pande mic/.

 23. López- Medina C, Ladehesa- Pineda L, Gómez- García I, Puche- 
Larrubia MÁ, Sequí- Sabater JM, Armenteros- Ortiz P, et al. Treatment 
adherence during the COVID- 19 pandemic and the impact of con-
finement on disease activity and emotional status: a survey in 644 
rheumatic patients. Joint Bone Spine 2020;88:105085.

 24. Mikuls TR, Johnson SR, Fraenkel L, Arasaratnam RJ, Baden LR, 
Bermas BL, et al. American College of Rheumatology Guidance for 
the Management of Adult Patients with Rheumatic Disease During 
the COVID- 19 Pandemic. Arthritis Rheumatol 2020; published online 
April 29.

 25. Centers for Disease Control and Prevention. Healthcare workers. 
2020. URL: https://www.cdc.gov/coron aviru s/2019- ncov/hcp/teleh 
ealth.html.

 26. Patel SY, Mehrotra A, Huskamp HA, Uscher- Pines L, Ganguli I, 
Barnett ML. Trends in outpatient care delivery and telemedicine 
during the COVID- 19 pandemic in the US. JAMA Intern Med 2020. 
E- pub ahead of print.

 27. Fragoulis GE, Evangelatos G, Arida A, Bournia VK, Fragiadaki K, 
Karamanakos A, et al. Treatment adherence of patients with sys-
temic rheumatic diseases in COVID- 19 pandemic. Ann Rheum Dis 
2020. E- pub ahead of print.

https://acrabstracts.org/abstract/effects-of-the-covid-19-pandemic-on-patients-living-with-vasculitis/
https://acrabstracts.org/abstract/effects-of-the-covid-19-pandemic-on-patients-living-with-vasculitis/
https://www.cdc.gov/nchs/data_access/urban_rural.htm
https://www.cdc.gov/nchs/data_access/urban_rural.htm
https://usafacts.org/visualizations/coronavirus-covid-19-spread-map/
https://usafacts.org/visualizations/coronavirus-covid-19-spread-map/
https://acrabstracts.org/abstract/dmard-changes-for-patients-with-rheumatoid-arthritis-in-the-us-during-the-first-three-months-of-the-covid-19-pandemic/
https://acrabstracts.org/abstract/dmard-changes-for-patients-with-rheumatoid-arthritis-in-the-us-during-the-first-three-months-of-the-covid-19-pandemic/
https://acrabstracts.org/abstract/dmard-changes-for-patients-with-rheumatoid-arthritis-in-the-us-during-the-first-three-months-of-the-covid-19-pandemic/
https://www.cdc.gov/coronavirus/2019-ncov/hcp/telehealth.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/telehealth.html

