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BACKGROUND

COVID-19 testing allows case identification, initiation of
isolation, contact tracing, and prompt treatment. However,
lack of health insurance may obstruct timely testing.

METHODS

We analyzed 11,824 adults 18–64 in the 2020 National Health
Interview Survey (quarters 3–4).
The primary exposure was any versus no insurance cover-

age at the time of interview (n = 24 excluded because of
missing insurance status). We examined four outcomes:
having (A) had ≥ 1 COVID-19 test (hereinafter “tested”);
(B) a positive test among those tested (“test-positivity”); (C)
been told by a doctor or other health professional that you “had
or likely had” COVID-19 (“clinician-reported diagnosis”);
and (D) a positive result on any COVID-19 test among the
full study population, i.e. not just among those tested
(“COVID-19 incidence by test”).
We examined the proportion of individuals with each out-

come stratified by insurance in the full study population and
among those with three common chronic diseases thought to
increase risk for severe COVID-19: asthma, hypertension, and
diabetes.
We performed multivariable logistic regressions (overall

and among subgroups) examining the association between
coverage status and each of our outcomes, adjusted for age,
sex, region, urban/rural status, self-reported health, and in-
come (excluding n = 7 lacking data on a covariate).
We used Stata 16 procedures that account for the complex

sampling methodology and weights that allow extrapolation
nationally.

FINDINGS

Table 1 provides the characteristics of n = 1295 uninsured and
n = 10,505 insured adults in our sample. Relative to the
insured, uninsured individuals were younger and had lower
income; more were Hispanic (and fewer White non-Hispanic)
and lived in Southern states. They had similar self-reported
health and rates of asthma and diabetes, but less diagnosed
hypertension.
Table 2 provides COVID-19 testing and incidence data.

32.8% of the insured were tested compared to 26.2% of the
uninsured (p < 0.001); the adjusted difference was similar (−
6.6 percentage points [95% CI − 9.8, − 3.4]). Among those
tested, the positivity rate was almost double among uninsured
(21.7%) relative to insured (11.1%) individuals (adjusted dif-
ference 9.4 percentage points [95% CI 3.1, 15.6]).
Rates of clinician-reported COVID-19 diagnosis did not

differ. Unadjusted incidence by test was higher among the
uninsured (5.4%) vs. the insured (3.5%), although the differ-
ence was non-significant in the adjusted analysis (p = 0.07).
We observedmostly similar patterns among those with each

medical condition, although some differences were non-
significant.

DISCUSSION

In 2020, uninsured adults (including many with chronic dis-
eases) were less likely than the insured to have been tested for
COVID-19 despite having higher rates of positive test results.
The Families First Coronavirus Act (revised by the CARES

Act) required insurers to cover COVID-19 testing without cost
sharing, and provided public payment for testing uninsured
individuals. However, it allowed providers not seeking public
reimbursement to charge uninsured patients for testing. A
secret shopper study found that 84% of urgent care centers
charged uninsured individuals for COVID-19 testing.1 Media
reports,2 moreover, have suggested that many individuals
received large bills for testing despite the regulations. It seems
likely that cost concerns deterred some uninsured individuals
from seeking testing.
Our finding that the uninsured had a higher unadjusted

incidence of positive COVID-19 tests, but not clinician-
reported infections, probably reflects disparities in access to
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clinicians—findings consonant with a trend toward a larger
increase in all-cause mortality among the uninsured relative to
the insured in 2020.3

Our nationwide analysis extends previous reports of lan-
guage-,4 race/ethnicity-,5 and socioeconomic-based6 testing dis-
parities in several locales. A limitation of our study is that test
results were self-reported. Underdiagnosis of COVID-19 was

likely greater among the uninsured, as reflected in higher test
positivity. Although we controlled for multiple confounders,
observational studies cannot prove causality. Representative-
ness of NHIS respondents is a potential concern; however, the
proportion of our sample with a positive COVID-19 test is
similar to the proportion estimated from publicly available
CDC case microdata (authors’ unpublished analysis).

Table 1 Characteristics of Insured and Uninsured Adults 18–64, Q3–Q4 2020 National Health Interview Survey (n = 11,800)

Health insurance status*

Insured (n = 10,505) Uninsured (n = 1295) p value

Weighted % Weighted %

Age < 0.001
18–24 (n = 875) 14.5 15.0
25–34 (n = 2351) 21.6 29.7
35–44 (n = 2688) 20.7 23.4
45–54 (n = 2529) 20.6 17.8
55–64 (n = 3357) 22.6 14.1

Sex 0.19
Male (n = 5654) 48.8 51.0
Female (n = 6145) 51.2 49.0

Family income‡ < 0.001
$0 to $34,999 (n = 2526) 18.2 40.9
$35,000 to $49,999 (n = 1353) 10.9 19.1
$50,000 to $74,999 (n = 2093) 18.0 17.7
$75,000 to $99,999 (n = 1568) 13.9 10.6
$100,000 or greater (n = 4260) 39.1 11.7

Race/ethnicity < 0.001
Hispanic (n = 1718) 14.9 43.7
Non-Hispanic White (n = 7757) 63.4 36.1
Non-Hispanic Black (n = 1255) 12.3 12.9
Non-Hispanic other (n = 1070)§ 9.4 7.3

Household region < 0.001
Northeast (n = 2024) 18.4 8.6
Midwest (n = 2786) 22.1 15.7
South (n = 3948) 34.8 54.1
West (n = 3042) 24.6 21.6

County urbanity/rurality‖ 0.13
Large central metro (n = 3720) 31.6 32.4
Large fringe metro (n = 2727) 25.7 21.4
Medium and small metro (n = 3758) 30.4 31.4
Nonmetropolitan (n = 1595) 12.2 14.8

Self-reported health status 0.97
Good or better (n = 10,442) 88.7 88.7
Fair or poor (n = 1352) 11.3 11.3

Asthma (current)¶ 0.37
No (n = 10,768) 91.2 92.2
Yes (n = 1002) 8.8 7.8

Hypertension diagnosis** < 0.01
No (n = 8791) 76.0 81.2
Yes (n = 2993) 24.0 18.8

Diabetes (ever)†† 0.32
No (n = 10,998) 93.8 94.7
Yes (n = 792) 6.2 5.3

Number with missing data: sex (n = 1); self-rated health (n = 6); current asthma (n = 30); hypertension (n = 16); diabetes (n = 10)
*Individuals are classified as uninsured in the NHIS if they lack private health insurance, Medicare, Medicaid, CHIP, state-sponsored health plan, other
government health plan, or military health plan when interviewed, and insured if they have one of these forms of coverage (note that this definition
excludes those with only Indian Health Service as insured)
‡Includes singly imputed NHIS values
§Other includes non-Hispanic Asian, non-Hispanic American Indian, non-Hispanic American Indian and other, and “other single and multiple races”
‖2013 NCHS Urban-Rural Classification Scheme for Counties
¶Assessed with the question: “Have you EVER been told by a doctor or other health professional that you had asthma?,” followed by “Do you still have
asthma?”
**Assessed with the question: “Have you EVER been told by a doctor or other health professional that you had...Hypertension, also called high blood
pressure?”
††Assessed with the question “…a doctor or other health professional EVER told you that you had diabetes?”, excluding gestational diabetes and
prediabetes
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The mismatch we observed between testing and COVID-19
risk has important implications. New antiviral medications
require prompt diagnosis (and initiation) after symptom onset
to be effective; disparities in testing access could impede the
equitable use (and efficacy) of such agents. Moreover, the
Biden administration’s requirement that insurers cover home
rapid antigen tests will not aid the uninsured, potentially
widening testing disparities.
Further coverage expansion is needed to achieve more

equitable and effective COVID-19 care.
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Table 2 COVID-19 Testing and Incidence According to Insurance Status, Adults Ages 18–64, 2020 (n = 11,800)

Unadjusted‖ Adjusted¶

n for
analysis

Insured
(%)

Uninsured
(%)

p value n for
analysis

Percentage
point
difference

95%
confidence
interval

p value

Overall population
Tested* 11,746 32.8 26.2 <0.001 11,740 −6.6 −9.8 −3.4 <0.001
Test positivity† 3700 11.1 21.7 <0.001 3699 9.4 3.1 15.6 0.003
Clinician-reported

diagnosis‡
11,755 4.6 6.0 0.10 11,748 1.1 −0.7 2.9 0.24

COVID-19 incidence
by test§

11,800 3.5 5.4 0.010 11,793 1.7 −0.1 3.4 0.067

Asthma
Tested 999 40.0 26.9 0.058 999 −15.4 −27.0 −3.8 0.009
Test positivity 391 9.7 24.9 0.052 391 20.6 −0.3 41.5 0.053
Clinician-reported

diagnosis
1000 6.1 8.8 0.42 1000 3.4 −3.9 10.7 0.36

COVID-19 incidence
by test

1002 3.7 6.7 0.27 1002 3.3 −3.5 10.1 0.34

Hypertension
Tested 2977 33.3 33.2 0.97 2976 −1.0 −9.0 7.1 0.81
Test positivity 960 8.4 31.5 <0.001 960 21.6 8.0 35.1 0.002
Clinician-reported

diagnosis
2981 4.0 10.5 0.002 2980 4.7 −0.2 9.6 0.059

COVID-19 incidence
by test

2993 2.7 10.0 <0.001 2992 6.2 1.4 11.0 0.012

Diabetes
Tested 786 36.6 30.6 0.49 786 −5.0 −20.3 10.2 0.52
Test positivity 276 10.8 45.4 0.007 267 29.8 8.3 51.3 0.007
Clinician-reported

diagnosis
788 4.7 13.9 0.064 759 8.1 −1.5 17.7 0.10

COVID-19 incidence
by test

792 3.8 13.9 0.032 763 7.6 −1.1 16.4 0.088

*“Tested” assessed with the question: “Have you ever been tested for coronavirus or COVID-19?” Those with “refused,” “not ascertained,” or “don’t
know” answers were treated as missing and excluded from the analysis (n = 54)
†Test positivity” was assessed only among those who indicated having been tested (n = 3803), with the question: “Did the test find that you had
coronavirus or COVID-19?” Those with “did not receive results” or “don’t know” responses were treated as missing. Among those who reported
testing, n = 103 had missing data on results
‡“Clinician-reported diagnosis” was assessed with the question: “Has a doctor or other health professional ever told you that you had or likely had
coronavirus or COVID-19?” Those with “refused,” “not ascertained,” or “don’t know” answers were treated as missing and excluded from the
analysis (n = 45)
§“COVID-19 Incidence by test” was assessed with the same question as used for “test positivity,” but the entire study population was used as the
denominator, such that those not tested or with unknown testing status or results were treated as having a negative result. Hence, there was no missing
data for the study population of n = 11,800
‖p value from univariate logistic regression
¶We used Stata’s margins command to calculate adjusted percentage point differences (and confidence intervals and p values) from our multivariable
logistical regressions. All models adjusted for age (18–24, 25–34, 35–44, 45–54, and 55–64 years); gender (male, female); region (Northeast, Midwest,
South, West); urban/rural county (large central metro, large fringe metro, medium and small metro, nonmetropolitan); self-reported health status (fair
or poor vs. good or better); and family income ($0–$34,999, $35,000–$49,999, $50,000–$74,999, $75,000–$99,999, $100,000+). n = 7 with missing
data on one or more covariates were excluded from analyses. Family income variable was singly imputed by the NHIS
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