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ABSTRACT

Stay-at-home orders have been an essential component of coronavirus 2019 (COVID-19) management in the
United States. As states start lifting these mandates to reopen the economy, voluntary public compliance with
public health recommendations may significantly influence the extent of resurgence in COVID-19 infection
rates. Population-level risk from reopening may therefore be predicted from public intent to comply with pub-
lic health recommendations. We are conducting a global, convergent design mixed-methods survey on public
knowledge, perceptions, preferred health information sources, and understanding of and intent to comply
with public health recommendations. With over 9,000 completed surveys from every US state and over 70
countries worldwide, to our knowledge this is the largest pandemic messaging study to date. Although the
study is still ongoing, we have conducted an analysis of 5,005 US surveys completed from April 9-15, 2020 on
public intent to comply with public health recommendations and offer insights on the COVID-19 pandemic-
related risk of reopening. We found marked regional differences in intent to follow key public health recom-
mendations. Regional efforts are urgently needed to influence public behavior changes to decrease the risk
of reopening, particularly in higher-risk areas with low public intent to comply with preventive health recom-

mendations. [HLRP: Health Literacy Research and Practice. 2020;4(3):e160-e165.]

Modelling studies suggest that early quarantine com-
bined with other public health measures appears to have
been effective at reducing incidence and mortality during
the coronavirus 2019 (COVID-19) pandemic (Nussbaum-
er-Streit et al., 2020). As states in the US lift stay-at-home
orders to reopen the economy, compliance with public
health recommendations becomes voluntary, and the risk
of COVID-19 resurgence may be influenced by the pub-
lic’s intent to voluntarily comply with these recommen-
dations. Limited data exist on public intent to comply
with, or even the knowledge of, COVID-19 public health
recommendations.

Recent knowledge surveys include a national phone
survey (N = 1,216), which found a mixed understanding
of COVID-19 recommendations (Hamel et al., 2020), and
a Chicago phone survey (N = 630), which found lower
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COVID-19 knowledge among racial/ethnic minority US
participants and those with lower health literacy (Wolf
et al.,, 2020). An online Pennsylvania survey (N = 5,984)
also found lower COVID-19 knowledge in racial/ethnic
minority US populations and in groups with lower educa-
tion, and that only 67% intended to voluntarily adhere to
social distancing and travel restriction recommendations
(Van Scoy et al., 2020). As states reopen, it is imperative
that we identify groups at risk for worse compliance with
public health preventive recommendations, as additional,
targeted public health messaging may increase compliance
(Asmundson & Taylor, 2020; Prati, Pietrantoni, & Zani,
2011), reducing, in turn, the risk of COVID-19 resurgence.
The objective of this study was to identify public intent to
comply with the five primary public health recommenda-
tions aimed at reducing the spread of COVID-19.
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METHODS

This cross-sectional online survey study has ongoing en-
rollment (covidsurvey.psu.edu) and asks open and closed
questions to explore COVID-19 perceptions, knowledge,
preferred information sources, and understanding of and
intent to comply with public health recommendations. A
preliminary quantitative analysis of questions pertaining
to intent to comply with public health recommendations
was conducted on data collected from April 9-15, 2020.

The survey was adapted from a prior survey (Van
Scoy et al., 2020) in partnership with the College of
Healthcare Information and Management Executives
(CHIME). The survey is hosted on the SurveyHero plat-
form (www.surveyhero.com) and promoted via social
networking and CHIME and Penn State University Col-
lege of Medicine (PS-COM) press releases. With no fund-
ing to pay for targeted outreach, the research team and
CHIME partners advised their social and professional net-
works (i.e., Facebook, Twitter, LinkedIn) that the survey
was available, and asked these networks to complete and,
more importantly, share the survey with their networks via
snowball sampling.

Demographic information collected includes age, gen-
der, race, ethnicity, education, and social status using
the 10-point MacArthur Scale of Subjective Social Status
(Adler, Epel, Castellazzo, & Ickovics, 2000).

Respondents were asked about these five public health
recommendations: “wash your hands often (for 20 sec-
onds or more)” (wash hands); “maintain social distanc-
ing/social isolation even if you have no symptoms” (social
distancing); “avoid touching your eyes, nose, and mouth”
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(avoid touching face);” “cough or sneeze into your elbow”
(cough etiquette); and “stay at home if you feel unwell.
if you have a fever, cough, and difficulty breathing seek
medical attention and call in advance” (stay home).

Intention to comply with these recommendations was
measured by asking participants to identify the degree of
their intent to follow public health recommendations on a
5-point scale (certainly not, probably not, maybe, probably
yes, or most certainly).

The PS-COM Institutional Review Board approved the
study protocol. This study adheres to the Strengthening
the Reporting of Observational Studies in Epidemiology
guidelines (von Elm et al., 2007).
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TABLE 1

Demographics of Survey Respondents

(N =5,005)
Characteristic Number
Gender
Female 3,720
Male 1,191
Nonbinary 43
Prefer not to answer 39
Missing information 12
Race®
White 4,608
Asian 192
Prefer not to answer 92
Black/African American 78
Other race (not listed) 74
American Indian or Alaska Native 47
Native Hawaiian/Pacific Islander 7
Ethnicity
Not Hispanic or Latino 4,556
Prefer not to answer 157
Hispanic or Latino 140
Missing information 152
Highest level of educational attainment
Did not finish high school 10
High school 225
Some college 565
Associate’s degree 345
Bachelor’s degree 1,750
Graduate degree 2,079
Missing information 31
MacArthur Scale of Subjective Social
Status
10 (most well off) 302
9 548
8 1,225
7 1,321
6 788
5 473
4 208
3 77
2 21
1 (least well off) 4
M (sD) 7.09 (1.59)
Missing information 38

Note. “Respondents may select all that apply.
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Descriptive statistics were used to describe the responses.
Zip code data were clustered using the 2-digit prefix (repre-
senting large regions within discrete clusters of states); clus-
ters with less than 10 respondents were removed as probable
outliers. National averages were generated from all clusters
with 10 or more respondents. Metro areas were identified by
3-digit zip code-adjacent clusters; clusters with 40 or more
respondents were identified and compared to the national
average using a 2-sided z-test with 95% confidence intervals.
Statistical analyses were completed with R statistical soft-
ware (Version 4.0.0).

RESULTS

From April 9-15, 2020, 5,137 US adults completed the
survey. Surveys from 5,005 respondents came from 2-digit
zip code prefix areas with at least 10 respondents and were
analyzed. Respondents were primarily middle age (48 years),
White (89.7%), non-Hispanic (91%), educated (74.5% with
a bachelor’s degree of higher), women (72.4%), and self-
identifying their social status at 7 of 10 (Table 1). Fifteen
metro areas, with a total of 1,809 respondents, were identi-
fied as having 40 or more respondents.

National average intent to comply most certainly was over
80% for four recommendations: wash hands (90%); social
distancing (86%); stay home (95%); and cough etiquette
(86%), but substantially lower for avoid touching face (59%,
N = 5,005, p < .05) (Table 2). Metro areas showed wide
variation across recommendations: wash hands (82%-95%);
social distancing (80%-95%); stay home (89%-96%); cough
etiquette (81%-92%); and avoid touching face (44%-71%).

DISCUSSION

Preliminary data from 5,005 respondents nationally and
1,809 respondents in metro areas showed fairly high ag-
gregate intent to follow public health recommendations
to reduce the spread of COVID-19. However, respondents
reported a lower intent to comply with arguably the most
important recommendation: avoid touching face. Washing
hands, social distancing, staying home, and cough etiquette
are important, but perfect compliance with them can be un-
done with a single careless touch. The lower the intent to
comply with public health recommendations, the higher the
likelihood of a resurgence of COVID-19 when mandatory
quarantine ends.

Atlanta, GA, has the lowest intent to most certainly
comply with the recommendation to avoid touching face
(44%, p <. 05). At the same time, Atlanta has the greatest
COVID-19 burden in Georgia, and managed to plateau
their cases-per-week under lockdown (Georgia Department

HLRP: Health Literacy Research and Practice * Vol. 4, No. 3, 2020



*610T SMIIABUOIOD = 6T-(ITAQD ‘UONUAIJ PUE [01JUOD) SLISI(T 10J SIIUD) = D(ID 'S0 > d ‘98erane [euoneu uey) Juazagrp Apuesyrudis sy, 910N

ell A: e9 v6 o6 ¢68 ¢0l «88 ¢ 0€ ¢0S ol 186-086 YM ‘3[1135
e8 e 76 e 6 e9 e¥6 e e¥6 e¥T ¢69 LS L26-026 vD ‘0631q ues
eSl el8 eC ¢ 96 e€l ¢08 ell ¢68 el€ e¥S S 208-008 0D “anuQ
e0l ¢88 S ¢ €6 oL ¢ 06 ol 06 e TT elL Ly €5/-05L X1 'sejle@
el e¥8 e9 e 76 e€l eS8 6 06 e €€ 6S /8¢ 869-009 11 ‘obed1yd
A e 78 e8 e 76 el e 78 ell e/8 e8¢ e8Y L ¥55-055 NW ‘stjodeauuiy
ebl o8 o€ ©96 oSl eS8 9l 4 V4 e €S 6L L€S IM ‘uosipeiy
ell e/8 S 6 eTl 98 el e 76 9T 4 €Le €8%-08Y IW ‘Hon_a
eSl el8 e8 ¢ 06 e9 ¢88 eSl ¢ €8 L€ ebt 43 €0€-0€€ ¥D ‘ejuepy

e9l e 78 el e 6 e6 88 e6 ¢68 14 14 66 Lec-oze ooc
-80T '502-00 | DQ ‘uolbulysem
9l ¢ €8 e6 e 16 el e 26 Tl €98 e 9€ ¢0S 9L 761-061 vd ‘elydjapejiyqd
ell 98 S 6 ell 98 8 L6 8¢ 09 Lee LL1-0LL vd ‘Bingsiuey

263) |0
oSl ¢ €8 ol ¢ €6 ell ¢88 e€l eS8 e C€ LS 0sL g0l vd L_Sw
ol ¢68 o6 ¢68 o6 o8 ol L6 e €T A 44 z51-051 vd ‘ybingsig
8 ¢ 06 e€ 6 ¢S ¢S6 o€ ¢ 56 eST 9 L9 711-00L AN “OA MON
) saxyaid uoiel0]
4} 98 S 6 oL 98 8 06 8T 65 S00's apo> diz
(%) sak | (9%) Ajurensd | (%) sak | (%) Ajuiensad | (o) sak | (9) Ajurensd | (%) sak | (%) Ajuienad | (o) sak | (%) Ajureysad | syuapuodsal
flqeqoid 10N flqeqoid 10N flqeqoid 10N flqeqoid 10| flqeqoid 10N J0 JaquinN
ananbna ybno) awoy feis bupuelsip jepos spuey ysem aye} buiydnoy proay

6L-dIAOD 0} paje|ay suonepusawwodady HAd 1239J3Ss Yum Ajdwo) 03 3uaju| pue buipueysiapun dijqnd

z3lavl

el163

HLRP: Health Literacy Research and Practice  Vol. 4, No. 3, 2020



of Health, 2020), but still has high occupancy of intensive
care facilities, limiting their ability to effectively manage a
surge (Whyte, 2020). Respondents from Minneapolis, MN,
Philadelphia, PA, and Seattle, WA, reported 50% or lower
intent to most certainly comply with this recommendation
(p <. 05). Formal analysis of possible correlation between
intended compliance and resurgence during reopening is
ongoing, and a challenge of evaluating resurgence is the 14-
day lag in reporting. Anecdotally, however, low-compliance
areas appear to be particularly hard-hit during reopening.
For example, Mayor Keisha Lance Bottoms of Atlanta, the
city with the lowest intended compliance of avoid touch-
ing face (44%), mandated mask-wearing by executive or-
der July 8, 2020, stating, “Atlanta is going to do it [mandate
. COVID-19 is wreaking
havoc on our city, specifically Black and Brown communi-
ties. . ” (FOX5Atlanta, 2020). Philadelphia, with 50% in-
tended compliance of avoid touching face, has paused some

mask wearing] today because . .

of its reopening plans due to the rising number of posi-
tive COVID-19 cases, (McCormick & Brooks, 2020) and
Washington, DC, with 52% intended compliance, has not-
ed a “troubling spike” in coronavirus deaths over the past
two weeks—even though not all deaths have been reported
(NBC Washington Staff, 2020). Low-intent areas would be
prudent to mount targeted public education campaigns to
improve compliance.

Our data indicate the importance of inquiring about
the intent to comply with individual recommendations. A
question about general intent would not have identified the
marked variation in intended compliance with some pre-
ventive strategies.

Our demographic distribution is skewed toward White
women who self-identified as having above-average social
status, which may limit generalizability. This likely stems
from our snowball sampling method. This group is asso-
ciated with better health outcomes (Lago et al., 2018), so
our data may reflect the upper boundary of intent, in turn
suggesting that other demographic groups may have lower
compliance, and hence, higher risk. Recent data on self-
reported compliance with public health recommendations
to prevent the spread of COVID-19 in African Americans
supports this interpretation (Block, Berg, Lennon, Miller, &
Nunez-Smith, 2020). As an online, cross-sectional survey,
we could not verify respondent veracity or describe true
prevalence. The survey answers reflect a single moment
in time and may not be generalizable over time. Our data
were collected as stay-at-home orders started; hence, we
collected self-reported intent to comply, which may reflect
social desirability bias; in other words, our reported com-
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pliance may be what the public aspired to in April but does
not actually practice today. Evolving social phenomena—
from a relaxing of attitudes over time, to nice weather entic-
ing people outside, to civil disobedience and social action
in the wake of prominent racially biased events—may all
serve to further drive actual compliance today lower than
the intended compliance we report, and may further cause
differences across demographic groups. Sample sizes for
individual metro areas were small, precluding meaningful
subgroup analysis.

Our study has several strengths. It is the largest study
to our knowledge that offers data on public intent to com-
ply with Centers for Disease Control and Prevention rec-
ommendations during the COVID-19 pandemic. It gives
citizens in low intent-to-comply areas a surrogate marker
of their community’s risk of a COVID-19 resurgence in the
midst of reopening and offers those municipalities a chance
to conduct targeted outreach and messaging to convey the
importance of compliance, particularly to avoid touching
face.

CONCLUSION

In summary, this study suggests that there are substan-
tial, significant regional differences in intent to comply with
public health recommendations to reduce the spread of
COVID-19, which is alarming as states begin to reopen. Lo-
cal- and state-level resurgence rates will determine the extent
to which public intent-to-comply with public health recom-
mendations correlates with resurgence risk in areas of re-
opening. Demographically matched sampling of metro areas
is indicated to confirm or refute our data. Greater responses
to our ongoing survey will offer the ability for per-zip-code
risk assessment and demographic subgroup analyses that can
help better target our preventive efforts.
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