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IMPORTANCE Following reductions in US ambulatory care early in the pandemic, it remains
unclear whether care consistently returned to expected rates across insurance types
and services.

OBJECTIVE To assess whether patients with Medicaid or Medicare-Medicaid dual eligibility
had significantly lower than expected return to use of ambulatory care rates than patients
with commercial, Medicare Advantage, or Medicare fee-for-service insurance.

DESIGN, SETTING, AND PARTICIPANTS In this retrospective cohort study examining ambulatory
care service patterns from January 1, 2019, through February 28, 2021, claims data from
multiple US payers were combined using the Milliman MedInsight research database. Using a
difference-in-differences design, the extent to which utilization during the pandemic differed
from expected rates had the pandemic not occurred was estimated. Changes in utilization
rates between January and February 2020 and each subsequent 2-month time frame during
the pandemic were compared with the changes in the corresponding months from the year
prior. Age- and sex-adjusted Poisson regression models of monthly utilization counts were
used, offsetting for total patient-months and stratifying by service and insurance type.

EXPOSURES Patients with Medicaid or Medicare-Medicaid dual eligibility compared with patients
with commercial, Medicare Advantage, or Medicare fee-for-service insurance, respectively.

MAIN OUTCOMES AND MEASURES Utilization rates per 100 people for 6 services: emergency
department, office and urgent care, behavioral health, screening colonoscopies, screening
mammograms, and contraception counseling or HIV screening.

RESULTS More than 14.5 million US adults were included (mean age, 52.7 years; 54.9%
women). In the March-April 2020 time frame, the combined use of 6 ambulatory services
declined to 67.0% (95% CI, 66.9%-67.1%) of expected rates, but returned to 96.7% (95% CI,
96.6%-96.8%) of expected rates by the November-December 2020 time frame. During the
second COVID-19 wave in the January-February 2021 time frame, overall utilization again
declined to 86.2% (95% CI, 86.1%-86.3%) of expected rates, with colonoscopy remaining at
65.0% (95% CI, 64.1%-65.9%) and mammography at 79.2% (95% CI, 78.5%-79.8%) of
expected rates. By the January-February 2021 time frame, overall utilization returned to
expected rates as follows: patients with Medicaid at 78.4% (95% CI, 78.2%-78.7%),
Medicare-Medicaid dual eligibility at 73.3% (95% CI, 72.8%-73.8%), commercial at 90.7%
(95% CI, 90.5%-90.9%), Medicare Advantage at 83.2% (95% CI, 81.7%-82.2%), and
Medicare fee-for-service at 82.0% (95% CI, 81.7%-82.2%; P < .001; comparing return to
expected utilization rates among patients with Medicaid and Medicare-Medicaid dual
eligibility, respectively, with each of the other insurance types).

CONCLUSIONS AND RELEVANCE Between March 2020 and February 2021, aggregate use of 6
ambulatory care services increased after the preceding decrease in utilization that followed
the onset of the COVID-19 pandemic. However, the rate of increase in use of these
ambulatory care services was significantly lower for participants with Medicaid or
Medicare-Medicaid dual eligibility than for those insured by commercial, Medicare
Advantage, or Medicare fee-for-service.
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U S ambulatory care was disrupted soon after the onset
of the COVID-19 pandemic. Early in the pandemic, clin-
ics closed for fear of transmission of SARS-CoV-2 and

because the US government recommended deferral of unnec-
essary and nonemergency care.1 Declines in ambulatory vis-
its soon followed.2 These reductions in visits allowed health
systems and practices to concentrate on infection control and
surge capacity. However, early pandemic delays or disconti-
nuities in receipt of evidence-based preventive and behav-
ioral health services may result in the development of more
advanced or terminal disease states.3-6

Multiple studies7-12 reported that ambulatory care visits
sharply declined early in the pandemic, including emergency
department (ED), office and urgent care visits, behavioral
health services, and preventive screening, and were followed
by increases in telemedicine. By late 2020, ambulatory care
utilization had nearly reached prepandemic levels.2,13,14 Dur-
ing the pandemic, widespread inequities in access to care were
documented among racial and ethic minority groups.7,10 It re-
mains unclear to what degree emergency and nonemergency
ambulatory care utilization, including evidence-based pre-
ventive services, declined and returned to expected rates across
diverse groups.

In this study, ambulatory care patterns during the COVID-19
pandemic were assessed using a national database, which in-
cludes patients with Medicaid and Medicare-Medicaid dual eli-
gibility and commercial, Medicare Advantage, and Medicare
fee-for-service insurance. Considering the multiple long-
standing socioeconomic and systemic barriers to accessing care
among patients with Medicaid or Medicaid-Medicare dual
eligibility,15 ambulatory care use was hypothesized to re-
cover the least among patients with Medicaid or Medicare-
Medicaid dual eligibility compared with those with Medicare
advantage or Medicare fee-for-service insurance.

Methods
This retrospective cohort study used the Milliman Near-time
MedInsight Emerging Experience Research Database
(MedInsight) to assess ambulatory care patterns among pa-
tients 18 years or older across all 50 US states from January 1,
2019, through February 28, 2021. The institutional review
board of the University of California, Los Angeles, deter-
mined that this analysis of deidentified aggregated data was
exempt from review, and participant consent was waived.

Data Source and Study Population
The database provided data warehousing, analytics, and bench-
marks to health care organizations for 132 million patients, ap-
proximately 40% of the US population or 44% of those with
health insurance in 2019.16 Health care organizations pur-
chase services to clean, organize, or facilitate analysis of their
health care claims data. Some organizations’ data use agree-
ments with the research database allow for claims data con-
tributions to research, while others prohibit it. Those whose
data use agreements allowed for claims data contributions to
research included a subset of participating health insurance

companies and health systems, the latter comprising net-
works of hospitals, physician practice groups, or both. To avoid
risks associated with breaches of confidentiality, Milliman Me-
dInsight was prohibited from providing detailed or poten-
tially identifying information regarding these health care or-
ganizations. To provide context for the representativeness of
the health care organizations that contribute data to the re-
search database, the total number of unique licensed indi-
vidual clinicians and unique health care facilities as identi-
fied by national provider identification codes are presented in
eFigure 1 in the Supplement.17

The research database reflects a convenience sample of
health care organizations that consented to provide their dei-
dentified enrollment and claims data from 2017 through 2021
for research purposes. Using this database, care patterns were
tracked during the COVID-19 pandemic.18 The primary analy-
sis cohort used professional outpatient claims data from 61
health care organizations, which contributed data from health
care services for adult patients from January 1, 2019, through
February 28, 2021. To allow time to process claims data for care
that occurred as late as February 28, 2021, data were in-
cluded from claims paid through July 31, 2021. The primary
analysis cohort included 26 cross-sectional cohorts with one
cross-section per month, and each cross-section requiring 12
or more prior months of continuous enrollment (eFigure 2 in
the Supplement). For example, the January 2019 primary analy-
sis cohort included patients continuously enrolled for at least
12 months prior to January 2019. Data from these 26 one-
month blocks were analyzed in 13 two-month time frames.

Outcomes
Ambulatory use rates per 100 patient-months were cat-
egorized from January 2019 through February 2021 for 6
major service types: (1) ED (regardless of associated hospi-
talization), (2) office and urgent care visits, (3) behavioral
health services such as individual psychotherapy or be-
havioral health counseling, (4) screening colonoscopies,
(5) screening mammograms, and (6) contraception counsel-
ing or HIV screening. The US Preventive Services Task Force
Grade A and B 202019 recommendations and US Health and
Resources Services and Administration (HRSA) Women’s

Key Points
Question Were there differences in returns to expected rates of US
ambulatory care use between more vs less socioeconomically
disadvantaged patients in the first year of the COVID-19 pandemic?

Findings In this retrospective cohort study that included more
than 14.5 million patients, there was an overall increase in the
return to expected rates of use of 6 ambulatory care services
between March 2020 and February 2021. This increase was
significantly lower for patients with Medicaid or those with
Medicaid-Medicare dual eligibility than for those with commercial,
Medicare Advantage, or Medicare fee-for-service.

Meaning As the pandemic progressed through early 2021, there
remained significant differences by insurance type in the return to
expected rates in the use of 6 ambulatory services.
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Preventive Services20 recommendations were adapted to
study evidence-based preventive care. Overall ambulatory
utilization was assessed by combining data from all 6 ser-
vices, with each service receiving an equal weight (of 1) for
each 2-month time frame.

Results were stratified by use of telemedicine (including
telephone, video, and eVisits) by assessing ambulatory visits
containing telemedicine visit codes and Healthcare Common
Procedure Coding System codes for outpatient visits, based on
guidelines published by Centers for Medicare & Medicaid Ser-
vices (CMS), Medicaid, and multiple private insurers (see
eMethods in the Supplement).21-24

Statistical Analyses
Using a difference-in-differences design, the extent to which
utilization rates during the pandemic differed from expected
rates had the pandemic not occurred was estimated. To esti-
mate the effects of the pandemic while accounting for typical
seasonal variations in utilization patterns, pandemic time
frames were compared with prepandemic control time frames
in terms of changes in utilization rates between the 2-month
January-February 2020 time frame, and each of 6 subse-
quent 2-month time frames: March-April, May-June, July-
August, September-October, November-December, and
January-February 2021. These were then compared with the
changes in the corresponding months from the year prior.

Age- and sex-adjusted Poisson regression models of the
monthly aggregated utilization counts were used to offset the
total number of patients per month; utilization was stratified
by insurance type and by service type: telemedicine or in-
person. Pandemic-associated utilization rates were summa-
rized in terms of the ratio of rate ratios, derived from difference-
in-differences estimated on the log-utilization rate. This metric
is interpretable as the proportion of expected pandemic-
associated utilization rates that were observed, assuming pan-
demic-associated utilization trends would have paralleled pre-
pandemic trends in the absence of the pandemic. When
stratifying by insurance groups, comparisons of observed vs
expected trends were restricted to each corresponding insur-
ance group’s data (eg, observed rates during the pandemic
among patients with Medicaid were only compared with pre-
pandemic expected rates among patients with Medicaid, etc).

Pairwise comparisons of the ratio of rate ratios for the ag-
gregate use of 6 ambulatory services among patients with Med-
icaid and Medicare-Medicaid dual-eligibility were made be-
tween patients with each other insurance type (commercial,
Medicare Advantage, and Medicare fee-for-service insur-
ance) using a 2-sided .05 significance level to assess whether
care returned to expected rates by the final January-February
2021 study time frame. These stratified analyses were then fur-
ther stratified by all 6 ambulatory services. To address mul-
tiple testing, the Benjamini-Hochberg step-up procedure was
applied to control the false-discovery rate in each set of strati-
fied analyses at the 5% level.25

There were 4 types of missing data to consider: missing vari-
able information, health care organizations that did not con-
tribute to the research database, lags in claims adjudication and
processing, and patients dropping out of the cohort over time.

Missing variable information included demographic data such
as age, sex, and region, with missing values in less than 1% of
patients. Patients with missing demographic information
were included in the analysis. Among health care organiza-
tions that did not contribute data, 2019 demographic and re-
gional distributions among patients included in the research
database were similar to patients not included. Both the in-
cluded and not-included groups were similar to nationally rep-
resentative demographic and regional distributions from the
2019 American Community Survey16 (see eFigures 3, 4, and 5
in the Supplement). Regarding lags in claims processing, sen-
sitivity analyses revealed that 97.9% of claims were adjudi-
cated and processed at the time of this analysis. These issues
are described further in the Supplement and cohort tree
(eMethods, eTables 1 and 2, and eFigure 1, which presents a co-
hort tree).16 Participant dropout in the primary analysis co-
hort was addressed in the sensitivity analyses.

Sensitivity Analyses
Several assumptions were made in this analysis. First, we as-
sumed a relatively stable cohort of individuals over time. To ad-
dress the problem of job losses leading to an unstable cohort of
individuals over time related to coverage disruptions,26,27 2 ad-
ditional prespecified cohorts were created (eFigure 2 in the
Supplement). A noncontinuously enrolled cohort included con-
secutive cross-sectional cohorts corresponding to the January
2019-February 2021 time frame, the 26-month-long observa-
tion period. This cohort included individuals with disruptions
in insurance coverage and was restricted to individuals who did
not meet criteria for continuous enrollment in the previous 12-
month period (which was required for the primary analysis co-
hort). A fully enrolled cohort addressed the additional and sepa-
rate problem of additions of newly insured patients over time
and included all patients continuously enrolled from January
2019 through February 2021 and did not allow any new pa-
tients to enter the cohort after January 2019. Utilization trends
were evaluated in both the noncontinuously enrolled and fully
enrolled cohorts to assess whether utilization trends differed
from the continuously enrolled primary analysis cohort.

Second, 2019 utilization rates were assumed to be reason-
able counterfactual control rates for 2020 had the pandemic
not occurred. We concluded that this assumption was plau-
sible after visually comparing trends between 2018 and 2019
(Figure 1 and eFigure 7 in the Supplement) and tested this as-
sumption using a placebo test for parallel trends (eTable 3 in
the Supplement). This involved estimating the ratio of rate ra-
tios for all 2-month periods from the March-April 2019 through
the January-February 2020 time frames, following the same
methods used for the March-April 2020 through the January-
February 2021 time frames, using data from 2018 rather than
2019 as a baseline. Placebo test ratio of rate ratios that dif-
fered significantly from 1 would indicate that prepandemic
trends were not strictly parallel.

Third, given prior literature and Medicaid’s low income
and/or disability requirements, Medicaid and Medicare-
Medicaid dual eligibility were assumed to be reasonable prox-
ies for socioeconomic disadvantage, consistent with meth-
ods used by CMS.15,28-30
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Fourth, these analyses also assumed uniform trends na-
tionally. To mitigate concerns about geographic variation in
COVID-19 surges and clinicians’ responses, we stratified by and
adjusted for Northeast, Midwest, South, and West US census
regions in the regression model for the primary analysis co-
hort to assess whether this sensitivity analysis differed from
our main findings.

All statistical analyses were performed at UCLA using R ver-
sion 3.6.2 (http://www.r-project.org/) between November 8 and
December 9, 2021.

Results
More than 14.5 million adults were identified in the primary
analysis cohort, with mean age of 52.7 years and including
54.9% women in the years 2019 through 2021 (Table). The
distribution of 155 834 927 ambulatory services between
January 1, 2019, and February 28, 2021, included 3 visit-
based services: ED (7.1%), office and urgent care visits
(67.3%), and behavioral health services (12.0%), and 3 types
of preventive services: screening colonoscopies (0.96%),
screening mammograms (3.2%), and contraception counsel-
ing or HIV screening (9.4%). Figure 1 shows unadjusted utili-
zation patterns stratified by cohort type. Although absolute
values vary, utilization trends appeared similar across

cohorts. They all demonstrated an initial rapid decline fol-
lowed by a return to expected rates, then followed by a sec-
ondary decline associated with the second COVID-19 wave in
late 2020 through early 2021.

At the onset of the pandemic in March and April 2020,
the aggregate of 6 ambulatory services declined to 67.0%
(95% CI, 66.9%-67.1%) of expected rates. By the November-
December 2020 time frame, care returned to 96.7% (95% CI,
96.6%-96.8%) of expected rates. By the January-February
2021 time frame, however, utilization of services associated
with the second wave of the COVID-19 pandemic again
declined to 86.2% (95% CI, 86.1%-86.3%) of expected rates.
Returns to expected rates of screening services, which
require in-person contact, were 65% (95% CI, 64.1%-65.9%)
for screening colonoscopies and 79.2% (95% CI, 78.5%-
79.8%) for screening mammograms in the January-February
2021 time frame (Figure 2).

Telemedicine vs In-Person Services
Compared with expected rates, overall observed telemedicine-
use rates peaked in the May-June 2020 time frame, with
substantial variations by patient insurance group, ranging
from ratio of rate ratios of 45.2 (95% CI, 44.0-46.5) among com-
mercially insured patients to 265.7 (95% CI, 244.6-288.6)
among patients with Medicare fee-for-service (Figure 2). All
measured services (telemedicine plus in-person care) peaked

Figure 1. Unadjusted Overall Utilization per 100 Patients
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Primary analyses (14 505 945 million patients)
Fully enrolled (7 275 267 million patients)
Noncontinuously enrolled (8 996 535 million patients)

The primary analysis cohort consisted of 26 cross-sectional cohorts with 1
cross-section per month, each cross-section requiring at least 12 prior months of
continuous enrollment. For example, the January 2019 primary analysis cohort
included patients continuously enrolled for at least 12 months prior to January
2019. The noncontinuously enrolled cohort included individuals with
disruptions in insurance coverage and was restricted to individuals who did not
meet criteria for inclusion in the primary analysis cohort. A fully enrolled cohort
included patients continuously enrolled from January 2019 through February
2021 but did not allow new patients after January 2019.

Individuals not in the fully or continuously enrolled cohorts but included in 1 of
the groups contributing data to the research database are included in the
noncontinuously enrolled cohort, many of whom experienced periods with
no health insurance. This is consistent with the graph demonstrating
their utilization rates are at a level lower than for the fully and continuously
enrolled cohorts.

WHO indicates World Health Organization.
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at 96.7% (95% CI, 96.6%-96.8%) of expected rates in the
November-December 2020 time frame. By the January-
February 2021 time frame, utilization of all measured ser-
vices had recovered least among patients with Medicaid and
Medicare-Medicaid dual-eligibility compared with those with
each of the other insurance types (Figure 3): Medicaid, 78.4%
(95% CI, 78.2%-78.7%); Medicare-Medicaid dual-eligibility,
73.3% (95% CI, 72.8%-73.8%); commercial, 90.7% (95% CI,
90.5%-90.9%); Medicare Advantage, 83.2% (95% CI, 83.0%-
83.5%); and Medicare fee-for-service, 82.0% (95% CI, 81.7%-
82.2%; P < .001 comparing Medicaid or Medicare-Medicaid
dual-eligibility with commercial, Medicare Advantage, or Medi-
care fee-for-service insurance).

Variation Across Service and Insurance Type
Comparisons of Medicaid and Medicare-Medicaid dual-
eligibility to each of the other insurance types were statisti-
cally significant for 29 of 36 comparisons of individual ambu-
latory services. Comparisons of Medicaid vs Medicare
Advantage for screening (colonoscopy and mammography) and
of Medicaid vs Medicare fee-for-service for all 3 screening ser-
vices (colonoscopy, mammography, and contraceptive coun-
seling or HIV screening) were not statistically significant
(Figure 3, Figure 4, and Figure 5 and in the Supplement).

Differences by insurance type were particularly pro-
nounced for behavioral health services in the January-
February 2021 time frame: Medicaid, 72.0% (95% CI, 71.5%-
72.4%); Medicare-Medicaid dual-eligibility, 69.4% (95% CI,
68.6%-70.3%); commercial, 102.5% (95% CI, 101.8%-103.1%);

Medicare Advantage, 89.5% (95% CI, 87.8%-91.4%); and Medi-
care fee-for-service, 92.4% (95% CI, 91.0%-93.8%; Figure 3 and
eTable 4 in the Supplement).

Sensitivity Analyses
The prepandemic seasonal increase and decline and pandemic-
associated utilization patterns appeared similar across all 3 co-
horts (Figure 1). With a placebo test for parallel trends, we found
ratio of rate ratios very close to 1 (eTable 3 in the Supple-
ment). In these sensitivity analyses, results in the 2 other co-
horts were similar to the primary analysis cohort except that
return to prepandemic ambulatory care utilization rates among
Medicaid patients remained greater (85.8% [95% CI, 85.5%-
86.1%]) in the fully enrolled cohort and lower (76.1% [95% CI
75.7%-76.5%]) in the noncontinuously enrolled cohort when
compared with the primary analysis cohort (78.4% [95% CI
78.2%-78.7%]) by January-February 2021 (eTable 5 in the
Supplement).

In addition, utilization patterns across US regions ap-
peared similar (eFigure 7 in the Supplement), and adjusting for
US regions in the primary analysis cohort (eTable 6 in the
Supplement) did not alter overall return to utilization pat-
terns when compared with the primary results.

Discussion
Between the May-June 2020 and November-December 2020
time frames, combined use of 6 ambulatory care services

Table. Unadjusted Demographic and Insurance Characteristic Trends in the Primary Analysis of 14 505 945 Patients

Characteristic

2019 2020 2021

Jan-Feb Mar-Apr May-Jun Jul-Aug Sept-Oct Nov-Dec Jan-Feb Mar-Apr May-Jun Jul-Aug Sept-Oct Nov-Dec Jan-Feb
Average age
(SD)

53.3
(19.4)

53.2
(19.4)

53.2
(19.4)

53.2
(19.4)

53.0
(19.3)

52.9
(19.3)

52.9
(19.3)

52.9
(19.3)

52.7
(19.4)

52.5
(19.4)

52.3
(19.4)

52.1
(19.4)

51.6
(19.4)

Age bands,
y (%)

18-39 27.9 28.0 28.1 28.1 28.5 28.6 28.6 28.7 29.0 29.4 29.9 30.4 31.2

40-64 39.8 39.9 39.8 39.7 39.9 40.0 39.9 39.8 39.7 39.4 39.3 39.3 39.6

65-79 23.5 23.4 23.4 23.5 23.2 23.0 23.1 23.2 23.1 22.9 22.7 22.4 21.8

≥80 8.8 8.7 8.7 8.7 8.5 8.4 8.4 8.4 8.3 8.2 8.1 7.9 7.5

Sex (%)

Women 54.9 54.9 55.0 55.0 55.0 54.9 54.9 54.9 54.9 54.9 55.0 54.9 54.9

Men 45.1 45.1 45.0 45.0 45.0 45.1 45.1 45.1 45.1 45.1 45.0 45.1 45.1

Insurance type
(%)

Commercial 54.7 54.7 54.8 54.6 55.2 56.0 55.6 55.2 54.5 54.5 54.2 54.3 54.2

Medicare
fee-for-
service

15.2 14.9 14.8 14.9 14.1 13.6 13.0 12.8 12.4 12.3 12.1 11.6 10.9

Medicare
Advantage

13.8 13.9 13.8 13.9 13.9 13.7 14.2 14.3 14.2 14.1 14.0 13.8 13.5

Medicaid 13.2 13.5 13.4 13.4 13.6 13.4 14.0 14.2 14.8 15.5 16.2 16.6 17.8

Dual eligibility 2.6 2.6 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.4 2.4

Total monthly
patientsa

9 676 155 9 666 503 9 687 790 9 670 617 9 555 191 9 803 434 9 483 684 9 407 727 9 464 188 9 567 324 9 697 328 10 056 183 9 927 930

a Total monthly patients represent the average number of patients in the
primary analysis cohort for each 2-month time frame. Note patients with
Medicaid increase over time, associated with a small decrease in average age

and small increase in total patients included in the primary analysis cohort
during 2020. This observed rise in patients with Medicaid during the
pandemic is consistent with other studies.27
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significantly increased (returning to near expected rates) af-
ter the preceding decrease in utilization following the onset
of the COVID-19 pandemic. These returns to near expected rates
of utilization observed by summer and autumn 2020 were di-
minished following dissemination of a second wave of the
COVID-19 virus.31 Throughout most of the period during which
utilization returned to expected levels (May-December 2020)
and the subsequent decline associated with the second wave
of the pandemic (January-February 2021), the rate of recov-
ery was significantly less for patients with Medicaid or
Medicare-Medicaid dual-eligibility compared with those with
commercial, Medicare Advantage, or Medicare fee-for-
service insurance, respectively. These findings suggested po-
tentially worsening access to care during the pandemic among
patients with Medicaid and patients with Medicare-Medicaid
dual eligibility. These individuals are typically socioeconomi-
cally disadvantaged.

The precise reasons for consistently lower rates of return
to expected rates in ambulatory care among the 2 insurance
groups that are frequently associated with socioeconomi-
cally disadvantaged populations are unclear. This study’s sen-
sitivity analyses suggested that delays in recovery of ambula-
tory care service use among patients with Medicaid were more

pronounced among those with greater disruptions in cover-
age, consistent with prepandemic research.32 Further work
should investigate and confirm these findings. Further re-
search should examine whether these differences reflect char-
acteristics of the patients, their individual clinicians, the health
system or physician practice group where they receive care,
the community in which they live, a feature of their insur-
ance benefits, or other factors. Although results of a cross-
sectional household survey of 3055 US adults with health in-
surance between July 1 and August 3, 2020, describing
pandemic-related delays in medical care did not differ by in-
surance type,4 our larger analysis of medical claims data ex-
tends beyond the survey’s 1-month study period. Neverthe-
less, these household survey data showed the most frequently
cited patient-level factors for delays in care included fear of
contracting COVID-19 at medical facilities, followed by inabil-
ity to obtain an appointment or to find a physician who would
see them.4 Although vaccine dissemination mitigated infec-
tions and deaths in many parts of the country, long-standing
deferrals in care described in this manuscript may continue
substantially into the future. Without attention to the spe-
cific reasons for the lower rates of return to ambulatory care
use among patients with Medicaid and Medicare-Medicaid dual

Figure 2. Ratio of Rate Ratios of Service Types Among 14 505 945 Patients in the Primary Analysis Cohort
Ra

tio
 o

f r
at

e 
ra

tio
 (9

5%
 C

I)

Date of coverage

Mar-
Apr

2020

May-
Jun

2020

Jul-
Aug

2020

Sep-
Oct

2020

Nov-
Dec

2020

Jan-
Feb

2021

Emergency department visits

1
1.2

0.8

0.6

0.4

0.2

Ra
tio

 o
f r

at
e 

ra
tio

 (9
5%

 C
I)

Date of coverage

Mar-
Apr

2020

May-
Jun

2020

Jul-
Aug

2020

Sep-
Oct

2020

Nov-
Dec

2020

Jan-
Feb

2021

Office and urgent care visits

1
1.2

0.8

0.6

0.4

0.2

Ra
tio

 o
f r

at
e 

ra
tio

 (9
5%

 C
I)

Date of coverage

Mar-
Apr

2020

May-
Jun

2020

Jul-
Aug

2020

Sep-
Oct

2020

Nov-
Dec

2020

Jan-
Feb

2021

Screening colonoscopies

1
1.2

0.8

0.6

0.4

0.2

Ra
tio

 o
f r

at
e 

ra
tio

 (9
5%

 C
I)

Date of coverage

Mar-
Apr

2020

May-
Jun

2020

Jul-
Aug

2020

Sep-
Oct

2020

Nov-
Dec

2020

Jan-
Feb

2021

Screening mammograms

1
1.2

0.8

0.6

0.4

0.2

Ra
tio

 o
f r

at
e 

ra
tio

 (9
5%

 C
I)

Date of coverage

Mar-
Apr

2020

May-
Jun

2020

Jul-
Aug

2020

Sep-
Oct

2020

Nov-
Dec

2020

Jan-
Feb

2021

Contraceptive
counseling/HIV screening

1
1.2

0.8

0.6

0.4

0.2

Ra
tio

 o
f r

at
e 

ra
tio

 (9
5%

 C
I)

Date of coverage

Mar-
Apr

2020

May-
Jun

2020

Jul-
Aug

2020

Sep-
Oct

2020

Nov-
Dec

2020

Jan-
Feb

2021

Behavioral health services

1
1.2

0.8

0.6

0.4

0.2

See the Methods section for an explanation of the difference-in-differences
design for determining utilization rate differences from before the pandemic to
during the pandemic, using age- and sex-adjusted Poisson regression models.
Utilization effects of the pandemic were summarized in terms of the ratio of
rate ratios, derived from difference-in-differences estimated on the
log-utilization rate. This metric was interpretable as the proportion of expected
pandemic-associated utilization rates that were actually observed, assuming

that pandemic-associated utilization trends would have paralleled prepandemic
trends in the absence of the pandemic.

Although the y-axes numerical labels are the actual ratio of rate ratios, they are
plotted on a log scale. The dotted line indicates a reference point for the ratio of
rate ratios, consistent with situations in which observed utilization, matches the
expected levels had the pandemic not occurred; error bars, 95% CIs.
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eligibility compared with patients with each other insurance
type, these variations in use of services may contribute to fu-
ture inequities in cancer and heart disease rates and deaths.

In the context of recently documented higher pandemic-
associateddeathratesamongracialandethnicminoritygroups,33

understanding the multilevel contributions of various factors to
delays in care and associated outcomes should be examined. In
the state of Maryland, differences in rates of pandemic-
associated suicide between patients who were Black and pa-
tients who were White increased between March and July
2020.34 Further studies should determine whether the widen-
ing differences in access to behavioral health services between
commercially insured and Medicaid-insured patients, who are
disproportionately Black,28 partly explain these disparate sui-
cide rates. In contrast to the less well-established relationship
between population-level behavioral health service use and sui-
cide rates, the well-established association between cancer
screening and cancer-related deaths means that delays in can-
cer screening are more likely to cause additional preventable can-
cer-related deaths.35 There may be benefit in policy makers,
health system leaders, clinicians, and patients proactively de-
veloping effective “catch-up” strategies that support timely ac-
cess to recently missed health services designed to avoid pre-
ventable adverse consequences.

Limitations
This study has several limitations. First, the data reflected a con-
venience sample. Results are not necessarily generalizable to all
US health care organizations and their patients; nevertheless,
demographic and regional characteristics were similar to US Cen-
sus Bureau data.16 Moreover, these overall ambulatory care uti-
lization patterns are consistent with other reports, including US
cancer screening in commercially insured populations and dif-
ferencesinbehavioralhealthservicesinMassachusetts.2,7,8,11,36,37

Second, the study population may have changed over time,
thereby influencing these results. The sensitivity analyses, how-
ever, showed consistent results across 3 cohorts, including 1 re-
strictedtopatientswiththesameinsurancethroughoutthestudy
period. These sensitivity analyses suggest that this factor was un-
likely to affect the study’s findings. Third, due to data use agree-
ment restrictions, these analyses occurred at the population level
rather than at the patient level, limiting the ability to adjust for
patient-levelcharacteristicsortofollow-upindividualsovertime.
Fourth, individual-level geographic variation was not accounted
for. However, sensitivity analyses adjusting for US regions did not
alterresults.Fifth,thisstudydidnotincludeadultswhoremained
uninsuredthroughouttheentirestudyperiod,althoughtheyrep-
resent an important and understudied group of US adults. Sixth,
analyses included only professional-level claims submitted by in-
dividual clinicians and did not include facility claims billed to in-
surers; however, prior studies of commercial insurance claims es-
timated that professional claims reflect the majority of office-
based care.38 Seventh, while the preventive care measures reflect
evidence-based guideline recommendations, the other ambula-
tory care utilization measures could not delineate between high-
andlow-qualitycare.Eighth,theseanalysescouldnotdistinguish
between video and audio-only telemedicine services.

Conclusions
Between March 2020 and February 2021, aggregate use of 6 am-
bulatory care services increased after the preceding decrease in
utilization that followed the onset of the COVID-19 pandemic.
However, the rate of increase in use of these ambulatory care ser-
vices was significantly lower for participants with Medicaid or
Medicare-Medicaiddualeligibilitythanforthoseinsuredbycom-
mercial, Medicare Advantage, or Medicare fee-for-service.
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