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Abstract

IMPORTANCE Data from the coronavirus disease 2019 (COVID-19) pandemic in the US show large
differences in hospitalizations and mortality across race and geography. However, there are limited
data on health information, beliefs, and behaviors that might indicate different exposure to risk.
OBJECTIVE To determine the association of sociodemographic characteristics with reported
incidence, knowledge, and behavior regarding COVID-19 among US adults.

DESIGN, SETTING, AND PARTICIPANTS A US national survey study was conducted from March 29
to April 13, 2020, to measure differences in knowledge, beliefs, and behavior about COVID-19. The
survey oversampled COVID-19 hotspot areas. The survey was conducted electronically. The criteria
for inclusion were age 18 years or older and residence in the US. Data analysis was performed in
April 2020.

MAIN OUTCOMES AND MEASURES The main outcomes were incidence, knowledge, and
behaviors related to COVID-19 as measured by survey response.

RESULTS The survey included 5198 individuals (mean [SD] age, 48 [18] years; 2336 men [45%];
3759 white [72%], 830 [16%] African American, and 609 [12%] Hispanic). The largest differences in
COVID-19-related knowledge and behaviors were associated with race/ethnicity, sex, and age, with
African American participants, men, and people younger than 55 years showing less knowledge than
other groups. African American respondents were 3.5 percentage points (95% Cl, 1.5t0 5.5
percentage points; P = .001) more likely than white respondents to report being infected with
COVID-19, as were men compared with women (3.2 percentage points; 95% Cl, 2.0 to 4.4 percentage
points; P < .001). Knowing someone who tested positive for COVID-19 was more common among
African American respondents (7.2 percentage points; 95% Cl, 3.4 to 10.9 percentage points;

P <.001), people younger than 30 years (11.6 percentage points; 95% Cl, 7.5 to 15.7 percentage
points; P < .001), and people with higher incomes (coefficient on earning =$100 000, 12.3
percentage points; 95% Cl, 8.7 to 15.8 percentage points; P < .001). Knowledge of potential fomite
spread was lower among African American respondents (-9.4 percentage points; 95% Cl, -13.1to
-5.7 percentage points; P < .001), Hispanic respondents (-4.8 percentage points; 95% Cl, -8.9 to
-0.77 percentage points; P = .02), and people younger than 30 years (-10.3 percentage points; 95%
Cl, -14.1to -6.5 percentage points; P < .001). Similar gaps were found with respect to knowledge of
COVID-19 symptoms and preventive behaviors.

CONCLUSIONS AND RELEVANCE In this survey study of US adults, there were gaps in reported
incidence of COVID-19 and knowledge regarding its spread and symptoms and social distancing
behavior. More effort is needed to increase accurate information and encourage appropriate
behaviors among minority communities, men, and younger people.
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Key Points

Question How do reported incidence,
knowledge, and behaviors regarding
coronavirus disease 2019 vary across
sociodemographic characteristics in
the US?

Findings In this survey study, the
largest differences in coronavirus
disease 2019-related knowledge and
behaviors were associated with race/
ethnicity, sex, and age. African American
participants, men, and people younger
than 55 years were less likely to know
how the disease is spread, were less
likely to know the symptoms of
coronavirus disease 2019, washed their
hands less frequently, and left the home
more often.

Meaning These findings suggest that
more effort is needed to increase
accurate information and encourage
appropriate behaviors among minority
communities, men, and younger people.
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Introduction

Rates of coronavirus disease 2019 (COVID-19) differ greatly across the population. Data from the US
Centers for Disease Control and Prevention on COVID-19 hospitalization and mortality rates show a
higher incidence among racial and ethnic minorities, male individuals, the elderly, and people living in
less dense areas.! These data are consistent with media reports?” from specific areas of higher
hospitalization and death rates from COVID-19 among African American patients and individuals with
lower socioeconomic status.

Public health efforts to reduce the spread of COVID-19 will thus need to focus particularly on
these economically disadvantaged population groups. However, historically, such efforts have had
difficulty making inroads into socially marginalized groups. For example, rates of smoking and obesity
are higher among lower socioeconomic status groups, and trust in health care is lower among racial
minorities.®'° Furthermore, several polls have demonstrated a partisan divide whereby right-leaning
media outlets and individuals who consume them are skeptical about the threat posed by COVID-19
and efforts to reduce its spread."? This raises concerns that the response to COVID-19 will be
hampered by differences in knowledge, beliefs, and behaviors among racial/ethnic minorities, groups
with low socioeconomic status, or groups with differing political orientations in the population.

We conducted a large-scale survey in the US in late March and early April 2020, during the early
exponential growth phase of the epidemic. The survey is nationally representative, with an
oversampling of COVID-19 hotspot areas at the time. The survey asked questions about reported
prevalence of COVID-19, knowledge of COVID-19, beliefs about the coronavirus, and behaviors
associated with the spread of COVID-19. Results were used to determine how these measures differ
by race/ethnicity, socioeconomic status, and political orientation.

Methods

This survey study was reviewed by the institutional review board of Harvard University and was
deemed exempt. All participants provided written, informed consent.

Data

We developed and conducted a survey on the effects of COVID-19. Given the urgency to deploy the
instrument, the survey was not extensively piloted before launch. The survey was conducted in the
US from March 29 to April 13, 2020, and was performed online by Dynata Corporation. Refusal rates
per American Association for Public Opinion Research reporting guidance cannot be calculated
because the survey company uses its proprietary panel to recruit participants, and the research team
only receives information on those who completed the questionnaire. Eighty percent of respondents
were sampled from geographic areas according to population representation, and 20% were
sampled from hotspot areas (ie, those with the highest counts of COVID-19 at the time): Seattle,
Washington; New York, New York; New Orleans, Louisiana; and Detroit, Michigan. Exact question
wording is shown in the eAppendix in the Supplement. Summary statistics on the sample are
reported in eTable 1in the Supplement. The survey was conducted by internet. The survey sample is
very similar to the overall US population, with the exception of a higher share of individuals with a
college degree in the survey than in the nation. Race/ethnicity was self-reported by the respondent.
These data were collected to assess differences across various sociodemographic characteristics.

Questions About COVID-19 Interactions, Knowledge, and Behaviors

Two measures of direct interactions with COVID-19 were asked: whether the respondent had already
contracted COVID-19, and whether the respondent personally knew someone who has contracted
COVID-19. A number of questions were asked about knowledge of COVID-19. One question asked
whether a person could infect others without being sick or showing symptoms. A separate question
asked respondents to answer yes or no to 5 questions about COVID-19 spread: whether the virus
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spreads through close contact with an infected person (within approximately 6 feet), through
respiratory droplets produced when an infected person coughs or sneezes, by touching a
contaminated surface and then touching your eyes nose or mouth, through unprotected sex, and
whether the virus is a hoax. Analysis focused particularly on knowledge of fomite transmission (a
binary variable for whether the respondent knows that touching a contaminated surface can lead to
transmission).

Respondents were also asked to identify the top 3 symptoms of COVID-19 from a list: fever, dry
eyes, skin rash, cough, difficulty breathing, swollen legs, acid reflux, stomachache, and watery eyes.
From these responses, a binary variable was created for whether the respondent knew all 3 COVID-19
symptoms (fever, cough, and difficulty in breathing). Behaviors to mitigate the spread of COVID-19
were measured by 2 variables: how many times the person washed their hands in the past 24 hours,
and how many times the person left their house in the past 3 days.

Covariates

We examined the reported infection, knowledge of spread and symptoms, and behaviors associated
with socioeconomic and political orientation variables. Demographic variables included age (included
in regression models as <30, 30-54, 55-64, and =65 years), sex (male or female), race/ethnicity
(non-Hispanic white, non-Hispanic black, or Hispanic), annual household income (included in
regression models as <$25 000, $25 000-$49 999, $50 000-74,999, $75 000-$99 999, and
=$100 000), and political orientation (Democratic, Republican, and independent or no affiliation).
A dummy variable is also included for whether the individual lived in a hotspot area (New York City,
Seattle, New Orleans, and Detroit).

Statistical Analysis

Linear regression analysis was used to measure the association of reported incidence, knowledge,
and behaviors with the aforementioned independent variables (eTable 2 in the Supplement).
Additional controls included whether the individual had health insurance, whether the respondent
reported a condition that placed them at higher risk of death if infected (eg, cardiovascular disease,
chronic lung disease, or diabetes), a measure of risk tolerance (a 0-10 measure of willingness to take
risk), exact date of survey, and state of residence to account for differences in policies across
geographic areas.” Logit and probit models yielded similar marginal effects, but ordinary least
squares estimates are presented for ease of interpretation (see eTable 3 and eTable 4 in the
Supplement). Two-sided P values calculated with the t test for the ordinary least squares coefficient
estimate are reported, with P < .05 considered statistically significant. The ordinary least squares
coefficient estimate represents the mean difference between the given group and a reference group.
Data analysis was performed with Stata statistical software version 15 (StataCorp). Data analysis was
performed in April 2020.

Results

The survey included 5198 individuals (mean [SD] age, 48 [18] years), including 2336 men (45%),
3759 white individuals (72%), 830 African American or black individuals (16%), and 609 Hispanic
individuals (12%). Table 1 compares the survey sample's demographic characteristics with those in
the US as a whole. The survey sample is similar to the overall US population in terms of sex (female
55% vs 52%), age distribution (18-29 years, 20% vs 27%; 30-39 years, 16% vs 19%; 40-49 years,
14% vs 21%; 50-59 years, 16% vs 20%; 60-69 years, 18% vs 14%), race/ethnicity (white, 72% vs
77%; black or African American, 16% vs 13%; Hispanic, 12% vs 18%), and employment characteristics
(employed, 53% vs 48%; unemployed, 14% vs 2%), although the percentage of college graduates in
the study sample is higher than that in the country as a whole (51% vs 32%).

Table 2 shows data for the measures of disease exposure, knowledge, beliefs, and behaviors.
Two hundred fourteen people (4.0%) reported being infected with COVID-19, and 1208 (23.0%)
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reported knowing someone infected with COVID-19. Knowledge about the spread of COVID-19 was
very high. Four thousand two hundred fifteen people (83.0%) believed that COVID-19 can be
contracted from a contaminated surface, and 4404 (87.0%) knew all 3 symptoms of COVID-19
(fever, cough, and difficulty in breathing). Very few people (553 participants [10.9%]) associated
COVID-19 with sexual transmission. Only 257 people (5.1%) believed that COVID-19 is a hoax.

Figure 1A shows the differential associations of demographic characteristics, socioeconomic
status, geographic location, and political orientation on the probability of testing positive for
COVID-19 or knowing someone who did. African American respondents were 3.5 percentage points
(95% Cl, 1.5 to 5.5 percentage points; P = .001) more likely than white respondents to report being
infected with COVID-19 as were men compared with women (3.2 percentage points; 95% Cl, 2.0 to
4 4 percentage points; P < .001). Those who affiliate with the Republican party were 2.6 percentage
points (95% Cl, 1.2 to 4.0 percentage points; P < .001) more likely to report infection than were
political independents.

Turning to the question on infection of acquaintances in Figure 1B, respondents in a hotspot
area were more likely to know somehow who tested positive for COVID-19 than were people living in
other areas (6.5 percentage points; 95% Cl, 0.10 to 12.8 percentage points; P < .05). African
American respondents were far more likely to report knowing someone who tested positive for
COVID-19 than were white respondents (7.2 percentage points; 95% Cl, 3.4 to 10.9 percentage
points; P < .001). More young people reported knowing someone who tested positive for COVID-19
(coefficient on age 18-29 years, 11.6 percentage points; 95% Cl, 7.5 to 15.7 percentage points;

P < .001) as did people with higher incomes (coefficient on earning =$100 000, 12.3 percentage
points; 95% Cl, 8.7 to 15.8 percentage points; P < .001). Despite the partisan nature of reaction to the
pandemic, Democrats and Republicans were approximately equally likely to know someone who
tested positive for COVID-19 than nonaffiliated or independent individuals.

Table 1. Demographic Characteristics: Survey Sample vs US Census®

Survey sample, participants, No. (%)
Inside hotspot® Outside hotspot®  Total

Characteristic (n =1082) (n =4116) (N =5198) US population, %
Sex
Male 487 (45) 1849 (45) 2336 (45) 48
Female 591 (55) 2259 (55) 2850 (55) 52
Age, y
18-29 240 (22) 813 (20) 1053 (20) 27
30-39 254 (23) 599 (14) 853 (16) 19
40-49 194 (18) 514 (12) 708 (14) 21
50-59 133 (12) 722 (18) 855 (16) 20
60-69 133 (12) 828 (20) 961 (18) 14
Race/ethnicity
White 775(72) 2984 (73) 3759 (72) 77
Black or African American 178 (16) 652 (16) 830 (16) 13
Hispanic 129 (12) 480 (12) 609 (12) 18
Annual gross household income
<$25000 188 (17) 941 (23) 1129 (22) 19 2 The table shows summary statistics of demographic
$25000-$49 999 199 (18) 850 (21) 1049 (20) 21 characteristics of survey respondents alongside data
$500000-$74 999 165 (15) 758 (18) 923 (18) i from thg us asawh?le (the fifth column). The source
for the fifth column is the US Census Bureau and
$75000-$99 999 162 (15) 576 (14) 738 (14) 12 Current Population Survey, 2018.
2$100 000 368 (34) 991 (24) 1359 (26) 30 b The following areas were considered hotspots: New
Employment status York, New York; New Orleans, Louisiana; Detroit,
Employed 685 (63) 2083 (51) 2768 (53) 48 Michigan; and Seattle, Washington. Residence in a
Unemployed 127 (12) 624 (15) 751 (14) P hotspot was coded as a binary variable, which was
College degree 674 (62) 1987 (48) 2661 (51) 0 equal to 1if the respondent' lived in any of the 4
hotspot areas, or O otherwise.
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Figure 2 shows the factors associated with higher knowledge about the spread of COVID-19.
The largest gaps in knowledge were observed among racial/ethnic minorities, men, and young
people (aged <55 years). African American respondents were 9.4 percentage points less likely than
white respondents to know that a person can become infected by touching a contaminated surface
(95% Cl, -13.1to -5.7 percentage points; P < .001). Hispanic respondents were also 4.8 percentage
points less likely than white respondents to understand fomite spread (95% Cl, -8.9 to -0.77
percentage points; P = .02). Male respondents were 5.1 percentage points (95% Cl, 7.4 to -2.9
percentage points; P < .001) less likely to know this information than female respondents, and the
youngest age group (aged <30 years) was 10.3 percentage points (95% Cl, 14.1to 6.5 percentage
points; P < .001) less likely to be aware than the reference age group (55-64 years). There were also
observed differences in knowledge about COVID-19 by political affiliation and income. People with
higher incomes reported knowing more about fomite spread than people with lower incomes
(difference between annual income =$100 000 and annual income <$25 000, 4.2 percentage
points; 95% Cl, 0.78 to 7.7 percentage points; P = .02), whereas Republicans were less likely to report
knowing about fomite spread (difference between Republicans and nonaffiliated or
independent individuals, 3.3 percentage points; 95% Cl, -5.8 to -0.64 percentage points; P = .02).
eTable 5 in the Supplement shows additional results on asymptomatic transmission, as well as
transmission via respiratory droplets or contact within an infected person. The results are overall
consistent with those reported in the main text.

Very similar associations were found with respect to knowledge of COVID-19 symptoms. African
American respondents were 10.8 percentage points (95% Cl, -14.1to -7.5 percentage points;
P <.007) less likely than non-Hispanic white respondents to know that cough, fever, and shortness
of breath are symptoms of COVID-19. Similarly, people aged 18 to 29 years were 17.2 percentage

Table 2. Survey Summary Statistics of Major Outcomes: Full Sample and by Hotspot

Variable Participants, No. (%)?
Total Inside hotspot Outside hotspot
(N = 5198) (n = 1082) (n = 4116)
Knowledge about spread
Through respiratory droplets 4339 (86.0) 875 (83.0) 3464 (86.0)
Through close contact 3932 (78.0) 801 (76.0) 3131 (78.0)
Through a contaminated surface 4215 (83.0) 853 (81.0) 3362 (84.0)
Spread without showing symptoms 4778 (94.0) 978 (93.0) 3800 (95.0)
Through unprotected sex 553 (10.9) 145 (13.7) 408 (10.2)
The virus is a hoax 257 (5.1) 86(8.2) 171 (4.3)
Knowledge about symptoms
Fever 4758 (94.0) 972 (92.0) 3786 (94.0)
Cough 4770 (94.0) 968 (92.0) 3802 (95.0)
Difficulty in breathing 4681 (92.0) 951 (90.0) 3730(93.0)
All 3 symptoms 4404 (87.0) 887 (84.0) 3517 (88.0)
Any other symptoms reported 512 (10.0) 131 (12.0) 381(9.0)
Reports COVID-19 infection
Self 214 (4.0) 74 (7.0) 140 (3.0)
Other 1208 (23.0) 434 (40.0) 774 (19.0)
Subjective likelihood, mean (SD), score
Likelihood of getting sick from COVID-19 in next 3.9(2.5) 4.1(2.5) 3.9(2.5)
month, score 0-10
No. of community members likely to get sick from 37.6(30.2) 46.7 (30.5) 35.2(29.7)

COVID-19 in next month, score 0-100
Behaviors, mean (SD), No. of times

Handwashing in last 24 h 13.2(13.5) 13.0(13.0) 13.2(13.6) o . .
Abbreviation: COVID-19, coronavirus disease 2019.
Left homein 3 d 2.5(4.0) 2.8(4.6) 2.4(3.8)
. 2 No. is the number eligible to answer. A small number
Frequent hospital use 675 (13.0) 180 (17.0) 495 (12.0) of people did not answer each question.
Ease of accessing testing, mean (SD), score 0-10° 4.2 (2.9) 4.3(3.1) 4.2 (2.9) b 0 = extremely difficult; 10 = extremely easy
& JAMA Network Open. 2020;3(6):2012403. doi:10.1001/jamanetworkopen.2020.12403 June 18,2020 5/1
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Figure 1. Association of Demographic Characteristics, Socioeconomic Status, Geographic Location, and Political
Orientation With the Probability of Having Coronavirus Disease 2019 (COVID-19) or Knowing Someone

Who Does

[A] Probability of having COVID-19

Factor

Estimate
(95% Cl)

Race/ethnicity
White
Black
Hispanic
Sex
Female
Male
Age,y
18-29
30-54
55-64
265
Income, $
<25000
25000 to 49999
50000 to 74999
75000 to 99999
2100000
Political affiliation
Independent or nonaffiliated
Democrat
Republican
Hotspot

0.0118 [Reference]
0.0466 (0.0266 t0 0.0667)
0.0175 (-0.0027 to 0.0377)

0.0118 [Reference]
0.0435 (0.0316 t0 0.0555)

0.0556 (0.0374 t0 0.0738)
0.0478 (0.0347 to 0.0609)
0.0118 [Reference]

-0.0007 (-0.0108 to 0.0095)

0.0118 [Reference]
0.0092 (-0.0056 to 0.024)
0.011 (-0.0049 to 0.027)
0.0305 (0.0104 to 0.0507)
0.0281 (0.0106 to 0.0456)

0.0118 [Reference]

0.0145 (0.0027 to 0.0264)
0.0378 (0.024 t0 0.0516)
0.0133 (-0.0093 to 0.0359)

Probability of knowing someone who has COVID-19

Factor

Estimate
(95% Cl)

Race/ethnicity
White
Black
Hispanic
Sex
Female
Male
Age,y
18-29
30-54
55-64
265
Income, $
<25000
25000 to 49999
50000 to 74999
75000 to 99999
2100000
Political affiliation
Independent or nonaffiliated
Democrat
Republican
Hotspot

0.1859 [Reference]
0.2574(0.2195 t0 0.2953)
0.2111(0.1695t0 0.2526)

0.1859 [Reference]
0.1833(0.1592 t0 0.2074)

0.3019 (0.2608 to 0.3429)
0.2472 (0.2156 t0 0.2789)
0.1859 [Reference]
0.1379(0.107 t0 0.1688)

0.1859 [Reference]

0.2223(0.1891 t0 0.2556)
0.2525(0.2171 t0 0.2879)
0.2692 (0.2302 t0 0.3082)
0.3084 (0.2734 t0 0.3435)

0.1859 [Reference]

0.2155(0.1885 t0 0.2425)
0.2196 (0.1917 t0 0.2474)
0.2506 (0.1869 t0 0.3143)

Favors not
contracting
CovID-19

Favors
contracting
COovID-19

-
. ow

—

-0.02 0

0.02 0.04 0.06 0.08
Estimate (95% Cl)

Favors not knowing : Favors knowing
someone with ;| someone with
COvVID-19 : COVID-19
[ ]
. 0w
L
[ ]
+
.
_
[ ]
+
[ ]
_ =
_
4.7
_ =
[ ]
_ =
_  m
L
0.10 0.15 0.20 0.25 0.30 0.35

Estimate (95% Cl)
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Figure 2. Factors Associated With Knowledge About the Symptoms and Spread
of Coronavirus Disease 2019 (COVID-19)

E Knowledge about COVID-19 spread via fomites

Favors not knowing | Favors knowing
Estimate COVID-19 spreads : COVID-19 spreads

Factor (95% Cl) via fomites : via fomites
Race/ethnicity

White 0.8854 [Reference] | ]

Black 0.7917 (0.7546 t0 0.8287) ——

Hispanic 0.8372(0.7965 t0 0.8778) —
Sex

Female 0.8854 [Reference] | |

Male 0.834 (0.8111 t0 0.8569) ——
Age, y

18-29 0.7821(0.7438 t0 0.8205) —a—

30-54 0.8316 (0.8029 t0 0.8603) ——

55-64 0.8854 [Reference] | |

265 0.9268 (0.8999 t0 0.9536) —a—
Income, $

<25000 0.8854 [Reference] u

25000 to 49999 0.9216 (0.8882 t0 0.9549) ——

50000 to 74999 0.9117 (0.8769 to 0.9465) ———

75000 to 99999 0.9065 (0.869 to 0.944) R

2100000 0.9276 (0.8932 t0 0.962) —a—
Political affiliation

Independent or nonaffiliated 0.8854 [Reference] ]

Democrat 0.8969 (0.8721t00.9218) ——

Republican 0.8528 (0.8267 t0 0.879) .
Hotspot 0.8581 (0.8085 t0 0.9078) —a—

O.‘75 O.éO O.éS 0.50 0.55 1.60
Estimate (95% ClI)

Knowledge about the symptoms of COVID-19

Favors not | Favors
knowing | knowing
Estimate COvID-19 : COVID-19

Factor (95% Cl) symptoms : symptoms
Race/ethnicity

White 0.9515 [Reference] n

Black 0.8435(0.8103 t0 0.8767) —a—

Hispanic 0.9315(0.8979 t0 0.9652) —a—
Sex

Female 0.9515 [Reference] [ ]

Male 0.8692 (0.8493 t0 0.8891) —a—
Age,y

18-29 0.7791 (0.7477 t0 0.8106) ——

30-54 0.8542 (0.8328 t0 0.8756) —a—

55-64 0.9515 [Reference] | |

265 0.9579 (0.9383 t0 0.9774) L
Income, $

<25000 0.9515 [Reference] | |

25000 to 49999 0.9554 (0.927 t0 0.9839) —a—

50000 to 74999 0.9642 (0.9353 t0 0.993) ——

75000 to 99999 0.9641 (0.9327 t0 0.9956) R

2100000 0.9231(0.8929 t0 0.9532) —a—
Political affiliation

Independent or nonaffiliated 0.9515 [Reference] n

Democrat 0.9552 (0.9344 t0 0.9761) —a—

Republican 0.8866 (0.8637 to 0.9095) —u—
Hotspot 0.9096 (0.8671 t0 0.9522) —

0.70 0.75 0.80 0.85 0.90 0.95 1.00
Estimate (95% Cl)
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points (95% Cl, -20.4 to -14.1 percentage points, P < .001) less likely than people aged 55 to 64 years

to know the symptoms of COVID-19.

Figure 3 shows differences in handwashing and leaving the house for the same groups. With

Figure 3. Factors Associated With Handwashing and Leaving the House

@ Times washed hands in last 24 h

Estimate Favors not washing i Favors washing

Factor (95% ClI) hands : hands
Race/ethnicity

White 15.0507 [Reference] | |

Black 16.0969 (14.8163 to 17.3775) —a—

Hispanic 16.8147 (15.3337 t0 18.2957) —a—
Sex

Female 15.0507 [Reference] | |

Male 11.2508 (10.4476 to 12.0541) —a—
Age, y

18-29 10.6261 (9.368 to 11.8843) —a—

30-54 15.0176 (13.9014 to 16.1337) ——

55-64 15.0507 [Reference] u

265 14.0587 (12.9573 to 15.1601) —a—
Income, $

<25000 15.0507 [Reference] | |

25000 to 49999 14.7218 (13.4802 to 15.9634) —a—

50000 to 74999 14.8622 (13.5215 t0 16.2029) —

75000 to 99999 14.1876 (12.9032 to 15.472) —a—

2100000 14.5245 (13.2705 to 15.7785) ——
Political affiliation

Independent or nonaffiliated 15.0507 [Reference] | |

Democrat 14.1264 (13.1763 to 15.0765) ——

Republican 14.3348 (13.3969 to 15.2727) —a—
Hotspot 15.1723 (13.2648 to 17.0798) —a—

1‘0 1‘2 1‘4 1‘6 1‘8 2b

Times left home in last 3 d

Estimate (95% Cl)

Estimate Favors not leaving : Favors leaving

Factor (95% ClI) home | home
Race/ethnicity

White 2.0403 [Reference] u

Black 2.9709 (2.551 t0 3.3909) —

Hispanic 1.9664 (1.5658 t0 2.367) ——
Sex

Female 2.0403 [Reference] n

Male 2.7754 (2.5406 t0 3.0101) —a—
Age,y

18-29 2.1829(1.7795 t0 2.5863) s

30-54 2.1359(1.8391 t0 2.4327) ——

55-64 2.0403 [Reference] | |

265 1.6828 (1.3861 to 1.9794) m
Income, $

<25000 2.0403 [Reference] |

25000 to 49999 2.0662 (1.7162 t0 2.4162) —a—

50000 to 74999 1.8884 (1.5526 t0 2.2242) ——

75000 to 99999 1.9233 (1.5447 t0 2.3019) m

2100000 2.2973(1.9338 t0 2.6609) —a—
Political affiliation

Independent or nonaffiliated 2.0403 [Reference] | ]

Democrat 1.8084 (1.544 t02.0727) —a—

Republican 2.0956 (1.8143t02.377) —a—
Hotspot 2.3541(1.8525 t0 2.8557) —

1.‘5 210 2.‘5 310 315

Estimate (95% Cl)
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respect to handwashing, the largest differences were between men and women and between
younger and older groups. Men washed their hands 3.8 times less per 24 hours than women (95% Cl,
-4.6 to -3.0 times; P < .001) and people aged 18 to 29 years washed their hands 4.4 times less per
24 hours than older individuals (95% Cl, 5.7 to -3.2 times; P < .001). Hispanic respondents, on the
other hand, washed their hands more frequently than white respondents in a 24-hour period (1.8
times more; 95% Cl, 0.3 to 3.2 times; P = .02). Men were also more likely than women to leave the
house frequently (0.74 times; 95% Cl, 0.5 to 1.0 times; P < .001), as were African American
respondents compared with white respondents (0.93 times; 95% Cl, 0.5 to 1.4 times; P < .001).
Older respondents (aged =65 years) were less likely than younger respondents to leave their homes
frequently (-0.36 times; 95% Cl, -0.7 to -0.1 times; P = .02). Neither frequent handwashing nor
staying indoors differed by income, residence in a hotspot area, or political orientation.

Discussion

For society to control the spread of COVID-19, it is essential that public health officials know which
groups are most heavily affected by the disease and that all individuals have access to trusted
guidance on how to protect themselves and their communities from infection. Given the increased
susceptibility to COVID-19 among low-income households and racial/ethnic minorities, it is important
to determine how accurate knowledge and public health behavior regarding COVID-19 is among
these groups. Furthermore, there is concern that a partisan divide in COVID-19-associated news
coverage has weakened the effectiveness of public health messaging overall.

This study used national survey data conducted in the first few weeks of the COVID-19
pandemic in the US to discern reported exposure, knowledge, and behaviors regarding its spread.
The study reached 3 conclusions. First, similar to what has been documented in the media, African
American respondents were more likely to report COVID-19 exposure or to know someone who has
been infected. Reported COVID-19 exposure was also higher for men and younger age groups.

Second, although knowledge about the novel virus and how to reduce its spread was high, there
were important differences across groups that map to behaviors. In the population as a whole, more
than 80% of people knew that they can contract COVID-19 from a contaminated surface, and even
higher shares knew the 3 cardinal signs of having COVID-19. Such high levels of knowledge for a novel
disease testify to the role of public health officials and the news media in explaining the basics of
disease spread. However, African American respondents, men, and younger people, the very same
groups that report higher COVID-19 exposure, had less accurate knowledge than white respondents,
women, and older individuals. The gaps are consistently largest for African American respondents,
who were less likely to know about fomite transmission, asymptomatic transmission, respiratory
droplet transmission, or the 3 common symptoms of COVID-19.

Third, there were important differences in reported behavior. African Americans, men, and
younger individuals were more likely to leave their homes. Some of the difference in behavior may be
associated with social circumstances. For example, African American individuals are less likely to be
able to telecommute and more likely to work in the service sector and use public transportation than
other racial/ethnic groups (23% among African American individuals vs 15% among Hispanic
individuals and 7% among white individuals).' Strikingly, knowledge and behaviors were closely
related; groups in which behaviors put people more at risk for disease were also groups in which
knowledge of appropriate behaviors are weakest. These findings suggest that greater efforts to
communicate risk and safe practices to racial/ethnic minorities and younger people may be
particularly crucial moving forward.

Limitations

The study has several limitations. First, knowledge and behaviors associated with COVID-19 are
changing rapidly, and it is possible that the findings here will be less applicable over time. Second, the
survey was conducted by internet, which may bias the results toward those with access to Wi-Fi.
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Third, the results on reported COVID-19 infection did not specify whether the person had been
tested for the disease.

Conclusions

These findings confirm anecdotal reports of concerning gaps in reported prevalence and knowledge
regarding COVID-19 across different demographic characteristics in the US population. More effort
will be needed to address the knowledge and behavior gaps between white and African American
individuals, between men and women, and between older and younger populations.

ARTICLE INFORMATION
Accepted for Publication: May 22, 2020.

Published: June 18, 2020. doi:10.1001/jamanetworkopen.2020.12403

Open Access: This is an open access article distributed under the terms of the CC-BY License. © 2020 Alsan M et al.
JAMA Network Open.

Corresponding Author: David Cutler, PhD, Department of Economics, Harvard University, 1805 Cambridge St,
Littauer Center 226, Cambridge, MA 02138 (dcutler@harvard.edu).

Author Affiliations: Harvard Kennedy School, Cambridge, Massachusetts (Alsan); The Bureau for Research and
Economic Analysis of Development, Cambridge, Massachusetts (Alsan); The National Bureau of Economic
Research, Cambridge, Massachusetts (Alsan, Stantcheva, Yang, Cutler); Department of Economics, Harvard
University, Cambridge, Massachusetts (Stantcheva, Yang, Cutler).

Author Contributions: Dr Alsan had full access to all of the data in the study and takes responsibility for the
integrity of the data and the accuracy of the data analysis.

Concept and design: All authors.

Acquisition, analysis, or interpretation of data: Stantcheva, Yang, Cutler.

Drafting of the manuscript: All authors.

Critical revision of the manuscript for important intellectual content: Stantcheva, Yang, Cutler.
Statistical analysis: All authors.

Obtained funding: Stantcheva, Yang.

Administrative, technical, or material support: Stantcheva, Yang, Cutler.

Supervision: Alsan, Stantcheva.

Conflict of Interest Disclosures: Dr Cutler reported receiving nonfinancial support from the Health Policy
Commission of Massachusetts; personal fees and nonfinancial support from American Medical Association,
Brookings Institution, Mercer, and Colorado Center for Nursing Excellence; and personal fees from the Fidelity
Scientific Advisory Board and MDL Litigation outside the submitted work. Dr Cutler also reported serving on the
Academic and Policy Advisory Board of Kyruus, Inc and the Advisory Board of Firefly Health and holding nonpaid
positions at the National Academy of Medicine, National Bureau of Economic Research, National Academy of
Social Insurance, and Center for American Progress. No other disclosures were reported.

Funding/Support: The Harvard Kennedy School provided financial support for this work.

Role of the Funder/Sponsor: The funder had no role in the design and conduct of the study; collection,
management, analysis, and interpretation of the data; preparation, review, or approval of the manuscript; and
decision to submit the manuscript for publication.

Additional Contributions: Sarah Eichmeyer, BA (Stanford University), Luca Bragheri, BA (Stanford University),
and Dynata Corporation provided assistance in data collection. Joyce Kim, BA (Harvard Kennedy School), and
Archie Hall, BA (Harvard University), provided assistance in data analysis. They were not compensated for these
contributions beyond their salaries.

REFERENCES

1. GargS, Kim L, Whitaker M, et al. Hospitalization rates and characteristics of patients hospitalized with
laboratory-confirmed coronavirus disease 2019: COVID-NET, 14 States, March 1-30, 2020. MMWR Morb Mortal
Wikly Rep. 2020;69(15):458-464. doi:10.15585/mmwr.mm6915e3

[5 JAMA Network Open. 2020;3(6):2012403. doi:10.1001/jamanetworkopen.2020.12403 June 18,2020 10/1

Downloaded From: https://jamanetwor k.com/ on 06/18/2020


https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2020.12403&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2020.12403
https://jamanetwork.com/journals/jamanetworkopen/pages/instructions-for-authors#SecOpenAccess/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2020.12403
mailto:dcutler@harvard.edu
https://dx.doi.org/10.15585/mmwr.mm6915e3

JAMA Network Open | Health Policy Disparities in Coronavirus 2019 Reported Incidence, Knowledge, and Behavior Among US Adults

2. Chinni D. Coronavirus risk for African Americans tied to more than race. Published April 12, 2020. Accessed April
12, 2020. https://www.nbcnews.com/politics/meet-the-press/coronavirus-risk-african-americans-tied-more-race-
n1182146

3. Thebault R, Ba Tran A, Williams V. The coronavirus is infecting and killing black Americans at an alarmingly high
rate. Published April 7, 2020. Accessed April 7, 2020. https://www.washingtonpost.com/nation/2020/04/07/
coronavirus-is-infecting-killing-black-americans-an-alarmingly-high-rate-post-analysis-shows/?arc404=true

4. Stafford K, Hoyer M, Morrison A. Outcry over racial data grows as virus slams black Americans. Published April
8,2020. Accessed April 8, 2020. https://apnews.com/71d952faad4a2a5d14441534f7230c7c

5. Lardieri A. Hispanics and blacks are hardest hit by COVID-19 in New York City. Published April 8, 2020. Accessed
April 8, 2020. https://www.usnews.com/news/national-news/articles/2020-04-08/coronavirus-
disproportionally-kills-hispanics-and-blacks-in-new-york-city

6. GuptaS. Why African-Americans may be especially vulnerable to COVID-19. Published April 10, 2020. Accessed
April 16, 2020. https://www.sciencenews.org/article/coronavirus-why-african-americans-vulnerable-covid-19-
health-race

7. Magbool A. Coronavirus: why has the virus hit African Americans so hard? Published April 11, 2020. Accessed
April 16, 2020. https://www.bbc.com/news/world-us-canada-52245690

8. Wong MD, Shapiro MF, Boscardin WJ, Ettner SL. Contribution of major diseases to disparities in mortality. N Eng/
JMed. 2002;347(20):1585-1592. doi:10.1056/NEJMsa012979

9. Boulware LE, Cooper LA, Ratner LE, LaVeist TA, Powe NR. Race and trust in the health care system. Public
Health Rep. 2003;118(4):358-365. doi:10.1093/phr/118.4.358

10. Alsan M, Wanamaker M. Tuskegee and the health of black men. Q J Econ. 2018;133(1):407-455. doi:10.1093/
aje/qjx029

11. Green TV, Tyson A. 5 Facts about partisan reactions to COVID-19 in the U.S. Published April 2, 2020. Accessed
April 16, 2020. https://www.pewresearch.org/fact-tank/2020/04/02/5-facts-about-partisan-reactions-to-covid-
19-in-the-u-s/

12. Allcott H, Boxell L, Conway J, Gentzkow M, Thaler M, Yang DY. Polarization and public health: partisan
differences in social distancing during the coronavirus pandemic. Published May 2020. Accessed May 27, 2020.
https://scholar.harvard.edu/files/mthaler/files/polarization-public-health.pdf

13. Thompson SA, Serkez Y, Kelly L. How has your state reacted to social distancing? Published March 23, 2020.
Accessed April 15, 2020. https://www.nytimes.com/interactive/2020/03/23/opinion/coronavirus-economy-
recession.html

14. Anderson M. Who relies on public transit in the U.S. Published April 7, 2016. Accessed April 15, 2020. https://
www.pewresearch.org/fact-tank/2016/04/07/who-relies-on-public-transit-in-the-u-s/

SUPPLEMENT.

eAppendix. Survey Question Wording

eTable 1. Summary Statistics

eTable 2. Linear Regression Analysis on Reported COVID-19+ Infection, Knowledge, and Behaviors
eTable 3. Logit Regression Analysis on Reported COVID-19+ Infection, Knowledge, and Behaviors
eTable 4. Probit Regression Analysis on Reported COVID-19+ Infection, Knowledge, and Behaviors
eTable 5. Linear Regression Analysis on Knowledge and Risks

[5 JAMA Network Open. 2020;3(6):2012403. doi:10.1001/jamanetworkopen.2020.12403 June 18,2020 nm

Downloaded From: https://jamanetwor k.com/ on 06/18/2020


https://www.nbcnews.com/politics/meet-the-press/coronavirus-risk-african-americans-tied-more-race-n1182146
https://www.nbcnews.com/politics/meet-the-press/coronavirus-risk-african-americans-tied-more-race-n1182146
https://www.washingtonpost.com/nation/2020/04/07/coronavirus-is-infecting-killing-black-americans-an-alarmingly-high-rate-post-analysis-shows/?arc404=true
https://www.washingtonpost.com/nation/2020/04/07/coronavirus-is-infecting-killing-black-americans-an-alarmingly-high-rate-post-analysis-shows/?arc404=true
https://apnews.com/71d952faad4a2a5d14441534f7230c7c
https://www.usnews.com/news/national-news/articles/2020-04-08/coronavirus-disproportionally-kills-hispanics-and-blacks-in-new-york-city
https://www.usnews.com/news/national-news/articles/2020-04-08/coronavirus-disproportionally-kills-hispanics-and-blacks-in-new-york-city
https://www.sciencenews.org/article/coronavirus-why-african-americans-vulnerable-covid-19-health-race
https://www.sciencenews.org/article/coronavirus-why-african-americans-vulnerable-covid-19-health-race
https://www.bbc.com/news/world-us-canada-52245690
https://dx.doi.org/10.1056/NEJMsa012979
https://dx.doi.org/10.1093/phr/118.4.358
https://dx.doi.org/10.1093/qje/qjx029
https://dx.doi.org/10.1093/qje/qjx029
https://www.pewresearch.org/fact-tank/2020/04/02/5-facts-about-partisan-reactions-to-covid-19-in-the-u-s/
https://www.pewresearch.org/fact-tank/2020/04/02/5-facts-about-partisan-reactions-to-covid-19-in-the-u-s/
https://scholar.harvard.edu/files/mthaler/files/polarization-public-health.pdf
https://www.nytimes.com/interactive/2020/03/23/opinion/coronavirus-economy-recession.html
https://www.nytimes.com/interactive/2020/03/23/opinion/coronavirus-economy-recession.html
https://www.pewresearch.org/fact-tank/2016/04/07/who-relies-on-public-transit-in-the-u-s/
https://www.pewresearch.org/fact-tank/2016/04/07/who-relies-on-public-transit-in-the-u-s/

