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ABSTRACT IMPLICATIONS AND

Purpose: Little is known about the views of U.S. youth on COVID-19 or their use of face coverings. CONTRIBUTION

Closing this gap could facilitate messaging to promote COVID-19 risk mitigation behaviors.
Methods: In July 2020, a five-question text message survey was sent to 1,087 youth aged 14—24 years.
Questions assessed youths’ perceptions regarding the likelihood of contracting COVID-19, the potential
impact of contracting COVID-19 on their lives, the possibility of spreading COVID-19 to others, and their
use of face coverings around others with whom they do not live. Coding was conducted to assign re-
sponses to discrete categories and to identify common themes.
Results: Of 1,087 eligible participants, 797 (73.3%) were included in analyses. Of these participants,
27.3% believed they would likely contract COVID-19 in the next few months, 90.3% believed con-
tracting COVID-19 would have a moderate or significant impact on their lives, 86.0% were
moderately or very concerned about spreading COVID-19, and 89.2% reported wearing face cov-
erings all or most of the time. Factors affecting face covering use included the desire to avoid
contracting and spreading COVID-19, peer influence, and policy mandates.
Conclusions: Youths’ perceptions regarding the risk of contracting COVID-19 varied, but most
believed their lives would be adversely impacted if this occurred. Most youth were concerned
about spreading COVID-19 and wore face coverings, but many made exceptions to face covering
use when around close contacts. Public health campaigns may be most effective if they leverage
positive peer influence and appeal to youths’ desire not to spread COVID-19 to others.

© 2021 Society for Adolescent Health and Medicine. All rights reserved.

Little is known about the
views of youth on COVID-19
or their use of face cover-
ings. In this text message
survey, most youth were
concerned about spreading
COVID-19; 89.2% wore face
coverings most or all of the
time. Public health cam-
paigns should appeal to
youths’ desire not to spread
COVID-19.

Youth aged 14—24 years are increasingly accounting for new
U.S. cases of coronavirus disease 2019 (COVID-19) [1—3]. Between
March 1 and December 12, 2020, young adults aged 18—24 years
had the highest weekly incidence of COVID-19 of any age
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group [4]. Adolescents aged 14—17 years had similar weekly
COVID-19 incidence as adults aged 65 years and older [4].

Public health campaigns have been initiated across the country
to encourage youth to practice social distancing, avoid large
gatherings, and use face coverings while around others [5—7].
However, it is unclear how these campaigns can optimally text
message to youth. Although prior studies have assessed the fre-
quency of risk mitigation behaviors such as face covering use
among youth [8—13], few studies have assessed what influences
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youth to engage in these behaviors or the degree to which they
perceive COVID-19 to be a danger to themselves and others. In one
study, investigators interviewed 13 young adults in Wisconsin to
assess behaviors potentially related to COVID-19 exposure.
However, investigators did not interview adolescents, and study
sample size was limited [14].

Interventions aimed at changing youth behavior are often
unsuccessful because they are adult-led or ignore the develop-
mental needs of youth [15]. Tailored interventions that consid-
ering the specific needs, preferences, and characteristics of youth
may be a more effective strategy [16]. In this vein, the goal of this
study was to inform the messaging of youth-focused campaigns
to promote recommended risk mitigation behaviors by gathering
data on youths’ perceptions of COVID-19. To achieve this goal, an
open-ended text message survey of U.S. youth aged 14—24 years
was administered in mid-July 2020. The study used a convergent
mixed methods design in which quantitative and qualitative data
from the same sample were integrated, thus facilitating under-
standing of both the prevalence of behaviors and the factors that
influence behaviors.

Methods

Data source and sample

Participants were from the National MyVoice Text Message
Cohort, a large-scale, longitudinal mixed methods study of over
1,000 U.S. youth [17]. Since 2016, cohort members have received
weekly text-message surveys on diverse topics, including vaping,
gun control, and opioid misuse [18—20]. Members receive $1 per
survey. Youth are eligible to enroll in the cohort if they are aged
14—24 years and have a phone with texting capability. Recruit-
ment occurs through social media advertisements. Recruitment
is targeted to meet demographic benchmarks based on weighted
samples from the 2017 American Community Survey [21] (age,
gender, race/ethnicity, and region of the country). However,
quotas based on these benchmarks are not strictly imposed.
Consequently, the composition of the cohort at any given time
may not meet benchmarks.

Response rates for the MyVoice cohort typically are between
60% and 90% [22—25]. Youth provide a variety of responses, ranging
from single words to multiple-sentence paragraphs. Responses
exceeding length limitations by cellular providers are received as
multiple messages and are combined into a single response.

This study was approved by the Institutional Review Board of
the University of Michigan (HUMO00119981). Consent was ob-
tained from participants electronically; parental consent was
waived due to minimal risk and to ensure youth are not differ-
entially excluded because of parental availability.

Survey questions

The survey included five questions that were developed and
pilot-tested by a team of youth and survey experts. The survey
included both open- and closed-ended questions. The four open-
ended questions (Q1, Q2, Q3, Q5) were analyzed using qualitative
methods, whereas the fourth question (Q4) was intentionally
closed-ended to allow estimation of the frequency of face
covering use.

Q1. Do you think you'll get COVID-19 in the next few months? Tell
us why.

Q2. If you got COVID-19, how do you think it would impact your
life?

Q3. If you got COVID-19, how concerned would you be about
spreading it to others? Tell us why.

Q4. How often do you wear a mask/face covering when you are
near people you don'’t live with? (Always, most of the time, some
of the time, rarely, never).

Q5. What influences whether or not you wear a mask/face
covering when you are near people you don’t live with?

The first three questions assessed risk perception and re-
sponsibility toward others, two key constructs when messaging
to youth. For example, if youths’ sense of responsibility to avoid
spreading COVID-19 is strong, this messaging might leverage
their desire to protect others. The fourth and fifth questions were
designed to assess barriers and facilitators to face covering use.

Sample

Between July 17 and July 24, 2020, the survey was sent to
1,087 MyVoice cohort members. Cohort members were excluded
from the sample if they did not respond to any question or only
provided unintelligible responses (e.g., responding “Next” or
with a single letter). For members included in the sample
(“participants”), five analyses were conducted, one for each
question. In each analysis, participants were excluded if they had
a missing or unintelligible response to the question.

Analytical plan

In analyses of the four open-ended questions, coding was
conducted to assign participants to discrete response categories
(e.g., very concerned, moderately concerned, or little or no
concern regarding spreading COVID-19 to others). An inductive
thematic analysis was conducted, as outlined by Braun and
Clarke [26]. Four authors (M.D., MW., X.A,, AFE.), each with
experience in qualitative analysis of MyVoice data, read 100 re-
sponses to each question and discussed the content. A codebook
for each question was created (Appendix 1). Two authors then
independently coded all responses, updating the codebook as
needed. Coding was compared; minor disagreements were
resolved by the lead author and systematic discrepancies were
resolved via group discussion. Themes were developed by
grouping related codes within each question.

Statistical analysis

Demographic characteristics of cohort members included and
excluded from the sample were compared using chi-squared
tests. To assess demographic factors associated with face
covering use, logistic regression was used to model wearing a
face covering all or most of the time versus sometimes, rarely,
or never as a function of age group (aged 14—17 years vs. aged
18—24 years), gender, race/ethnicity, participant education level,
Census region, and free lunch status while in high school (a po-
tential indicator of low socioeconomic status). To improve
interpretability, average marginal effects were calculated, or the
absolute change in the predicted probability of the outcome if all
respondents had a particular value of the variable compared with
the baseline value, holding other variables at their observed
values [27].
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Themes and representative quotes regarding perceived risk of contracting COVID-19 in the next few months (n = 791 participants)

Category Themes®

Quote

Participant characteristics

Risk of contracting COVID-19 at school or
college (n = 138, 32.7%)

Likely or somewhat
likely/depends
(n = 422, 53.4%)

Risk of contracting COVID-19 at work
(n = 88, 20.9%)

Inadequate precautions (n = 88, 20.9%)

Unlikely (n = 363, 45.9%) Taking precautions (n = 259, 71.3%)

Already had COVID-19 (n = 25, 6.9%)

COVID-19 is not that serious or infectious
(n =19, 5.2%)

I am going back to college dorming and I
fear that the school won't be able to
control it

I think I might, because I'm going back to
school at a university with a large out of
state population

Most likely, I work... as a housekeeper and
have been working through the whole
pandemic

I work in a restaurant drive thru and I'll be
getting a second job as a server in
September. People aren’t very
considerate and won’t stay home when
they’re sick or they don’t wear masks
when they’re not eating

Restrictions are becoming less strict and
people are starting to ignore social
distancing

I want to be hopeful that it'll get better, that
at the same time I don’t think it will. Not
enough people are wearing masks and
they keep going out in public, so the virus
is just too spread and will take a long
time to recover from

I definitely don’t think I'll get COVID. I'm
really careful, I wear my mask, and I limit
my social exposure heavily.

No, because I've been avoiding people and
things, so hopefully I can keep my
exposure down

I think I already had it in early March. I'm
being above average safe like a B but it
can affect anyone

I already had COVID and recovered

It's not too bad. If I was gonna get it, I'd
already have honestly. I've worked two
jobs in the fast food industry and am out
for over 12 hours of the day

It is hard for me to imagine getting COVID-
19 because I feel as though I've been
desensitized to it. I don’t personally
know anybody who has gotten it, and I've
still worked my job and done alright in
school throughout this pandemic. I will
be going to college starting this August,
though, and it will possibly pose a threat
there

I am an overall healthy person and not
worried about it

19, female, Asian, Northeast

19, male, white, Midwest

21, nonbinary, American Indian, West

19, female, American Indian/Hispanic,

Northeast

24, male, white, Northeast

16, female, Asian, West

17, nonbinary, white, West

24, male, American Indian, Midwest

22, female, black, South

16, transgender, American Indian, West
15, female, white, Midwest

18, male, white, Midwest

18, female, white, South

2 Percentages refer to percentage of participants in the category.

Regressions were only conducted for face covering use. Unlike
the other four questions, the question assessing face covering use
was purposively designed to provide quantitative data, the
meaning of which was unambiguous.

Analyses were conducted using Stata 15.1 (StataCorp) and
two-sided hypothesis tests with o = .05.

Results

Sample

0Of 1,087 eligible cohort members, 287 were excluded because
they did not respond to any question and three were excluded
because they only provided unintelligible responses. A total of
797 (73.3%) cohort members provided at least one intelligible

answer and were included in the sample. The 290 excluded
cohort members differed from the 797 participants by race/
ethnicity (p < .05) and education (p < .001) (Appendix 2). Mean
age of the 797 participants was 19.1 years (SD 2.6); 51.8% were
female and 55.6% were non-Hispanic white. Over half (51.8%) of
participants had completed a high school education or less
(including those still in high school), and 36.1% were eligible for
free or reduced lunch while in high school (see Appendix 2 for
other demographic characteristics). Sample sizes in the five an-
alyses ranged between 701 and 791 participants.

Response length and coding agreement

Response length ranged from 2 to 890 characters (mean: 70.2).
Initial coding agreement ranged from 58% to 88% across questions.
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Themes and representative quotes regarding perceived impact of contracting COVID-19 on participants’ lives (n = 752 participants)

Category Themes*®

Quote

Participant characteristics

Significant or moderate
impact (n = 679, 90.3%)

Self-isolation (n = 371, 54.6%)

Impact on work (n = 135, 19.9%)

Impact on education (n = 91, 13.4%)

Impact on personal and family finances
(n =63, 9.3%)

Physical health consequences (n = 184,

...if I did contract the virus I would be
unable to see my family members until [
fully recovered. This would be really
challenging emotionally for me, and for
them

I would have to self-isolate as I cannot risk
giving it to my at-risk loved ones

It would prevent me from working which is
what my life consists of so it would be
negative impact

It would upend pretty much everything,
even just by forcing me to take time off
work

It would be rough as a college student
having to self-isolate at home and not be
able to actually attend class and
participate in study groups

I wouldn’t be able to do school work or
worry about college. I would be scared
cuz there’s no cure

I'd have to stay home from work and so
would my parents. [ wouldn’t mind but
they would be stressed out about money

I would not have the money to afford health
care

Well. I could die, it could cause irreparable

23, female, white, Midwest

19, male, American Indian, South

19, male, white, Northeast

21, transgender, white, West

19, male, white, West

16, female, black, South

18, female, black, Northeast

20, male, white, Midwest

20, transgender, white, Midwest

27.1%)

damage to my lungs or maybe some

other important organ in my body...

Since I'm young hopefully not much but

17, male, American Indian/Hispanic, West

there’s a risk I'll get long lasting effects

Mental health consequences (n = 69, 10.2%)

I would become very depressed
I would need to quarantine for 2 weeks,

17, female, black, South
20, male, white, South

which would negatively impact my
mental health due to loneliness

High-risk, including self or family
(n = 94, 13.8%)

I could experience complications because |
have a congenital heart disease. I would

16, female, white, Northeast

also not be able to see my friends or go to
work. ..

[ have asthma, so it could probably kill me.

21, nonbinary, black, Midwest

My mother also has asthma and a
number of other illnesses that could
easily contribute to it being fatal to her as
well if  were to spread it to her. Quite
frankly, this virus could ruin my family’s

life
Little or no impact Illness would not be serious (n = 19, 38.0%)

(n = 50, 6.6%)

I think it would be like a cold and I'd stay
home get better and move on like the flu
I'm thinking that I will most likely be

16, female, Hispanic white, South

23, male, white, Midwest

asymptomatic

Already staying home and taking
precautions (n = 9, 18.0%)

It wouldn’t really [impact me]. I'll probably
be doing the same thing I'm doing now
Nothing would change, [ stay home 99% of

16, female, black, South

24, male, Asian, Midwest

the time anyway

@ Percentages refer to percentage of participants in the category.

Perceived risk of contracting COVID-19

Of the 791 participants included in the analysis of question 1,
216 (27.3%) believed contacting COVID-19 in the next few months
was likely, 206 (26.0%) believed this was somewhat likely or
depended on the circumstances, and 363 (45.9%) believed this
was unlikely. Table 1 displays themes and representative quotes
for participants in the former two categories versus the third
category; for each quote, demographic characteristics of partic-
ipants are included to provide context.

Among the 412 participants who believed contracting COVID-
19 was likely or somewhat likely, or that the risk depended on

the circumstances, many reported that it was “inevitable” due to
their level of interaction with others, including at school (a
theme present in 32.7% of the 412 participants) or work (20.9%):
“I work in retail, and even though my employer is doing a really
good job of protecting us, I feel like it’s inevitable” (22, male,
white, Midwest). In addition, 20.9% believed inadequate pre-
cautions were being taken by other people or by organizations
such as schools, businesses, or governments: “I do not think that
the school has implemented great social distancing rules for
lecture halls” (20, female, black, South).

Among 363 participants who believed contracting COVID-19
was unlikely, 71.3% believed they were low-risk because they
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Table 3

Themes and representative quotes regarding level of concern regarding spreading COVID-19 to others (n = 726 participants)
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Category Themes®

Quote

Participant characteristics

Very or moderately
concerned (n = 624, 86.0%)

Concern about severity and infectiousness
(n =209, 33.5%)

Obligation to reduce the spread of COVID-19
(n=191; 30.6%)

Concern about spreading COVID-19 to
high-risk people (n = 144; 23.1%)

Difficulty of isolating from others
(n = 135; 21.6%)

Little or no concern
(n =93, 12.8%)

Would take precautions (n = 83; 89.2%)

It spreads really easily through the air, and
spreads the most before I would even
realize I was sick.

1 would be very concerned because this isn’t
child’s play. This is bad. It can take out
healthy people kinda bad.

I would be extremely concerned because I
care about other people. That seems to be
an unreasonable belief for some people,
but if I knew I was positive I would
quarantine myself completely (as best as
possible)

I would be very concerned. I feel
irresponsible doing anything but
quarantining, even social distancing

I would be very concerned, I wouldn’t want
anyone else to get it that has a higher risk
of not being able to recover from it

Quite concerned because covid19 is quite
infectious and I would never want to
purposefully or accidentally increase the
chances of infecting a high-risk persons

I live with multiple people, one of whom
travels to work everyday via train

I would be seriously concerned, since I live
in close quarters with other’s and in my
hall, we would share a community
restroom, as well as being someone who
would regularly talk to residents.

I wouldn’t be very concerned about it
because I would probably just remain at
home for other people’s safety.

I would lay in bed all day. Already did
actually. I couldn’t get up

I wouldn’t really care I would probably
continue life as usual but I would try to
stay indoor for 14 days and if I couldn’t [
would at least do the social distancing
part

17, nonbinary, white, Northeast

19, female, black, South

21, female, black, Northeast

19, male, white, West

16, female, Hispanic/other, West

23, male, biracial, Northeast

19, female, Hispanic white, Northeast

20, nonbinary, white, West

21, male, biracial, west

18, male, white, South

24, female, Asian, South

2 Percentages refer to percentage of participants in the category.

were taking precautions, such as staying home and using face
coverings. Just 6.9% of these participants believed they had already
contracted COVID-19 and were now immune: “[ already had it so |
have the antibodies” (18, female, white, West). Only 5.2% believed
contracting COVID-19 was unlikely because the virus is not very
contagious: “It isn’t as infectious as it has been made out to be.
Most of this is now just all politics” (18, male, white, West).

Perceived impact of contracting COVID-19 on youths’ lives

Of 752 participants included in the analysis of question 2, 679
(90.3%) believed contracting COVID-19 would have a significant
or moderate impact on their lives, 50 (6.6%) indicated there
would be no or little impact, and 23 (3.1%) were unsure. Table 2
displays themes and representative quotes among participants in
the first and second of these categories.

Among the 679 participants who believed contracting COVID-
19 would have a significant or moderate impact on their lives,
54.6% cited the impact of self-isolation: “It would suck. I'd of
course have to quarantine myself and wouldn’t be able to see my
friends, cook, or go outside for a while” (20, male, Hispanic white,
Northeast). Some (19.9%) participants were concerned they
would miss work, 13.4% were concerned about the impact on

their education, and 9.3% were concerned about the impact of
contracting COVID-19 on their finances or their family’s finances,
for example owing to reduced income from work or the costs of
treatment: “I really hope I don’t die or go into hospital and can
recover on my own because I don’t have health insurance” (24,
female, Asian, Midwest). Many participants were concerned
about consequences for their physical health (27.1%) or mental
health (10.2%), while 13.8% mentioned the possibility of severe
COVID-19 illness in themselves or a family member due to an
underlying medical condition.

Among the 50 participants who believed COVID-19 would
have little impact on their lives, 38.0% believed the illness would
not be serious (e.g., because few young people experience severe
COVID-19 illness). Some (18.0%) reported that little would
change because they were already mostly staying at home: “I
don’t think it would impact it much since I'd stay home like I am
anyway” (24, female, white, South).

Concern regarding spreading COVID-19 to others

Of 726 participants included in the analysis of question 3, 483
(66.5%) were very concerned, 141 (19.4%) were moderately con-
cerned, and 93 (12.8%) had little or no concern. Table 3 displays
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Table 4
Proportion of participants reporting wearing face coverings always or most of the
time when around others, by demographic characteristics (n = 719 participants)®

Variable Sample No. (%) wearing Average
size face coverings  marginal
always or most effect” (95% CI)
of the time
Age
14—17 years 240 210 (87.5%) Reference
18—24 years 479 431 (90.0%) 52 (-2.3,12.6)
Gender
Female 372 335 (90.1%) Reference
Male 287 249 (86.8%) -4.1(-94,1.2)
Other 60 57 (95.0%) 53(-.1,11.3)
Race/ethnicity
Non-Hispanic white 400 346 (86.5%) Reference
Non-Hispanic black 60 52 (86.7%) 1.1 (-8.7,10.9)
Hispanic/any race 94 88 (93.6%) 8.2 (2.1,14.2)
Non-Hispanic Asian 103 99 (96.1%) 10.3 (5.2, 15.4)
Other or multiracial/non- 61 55 (90.2%) 4.0(-44,124)
Hispanic
Missing 1 1 (100.0%) N/A

Participant education level

Less than high school® 254 227 (89.4%) Reference
High school graduate 114 102 (89.5%) -1.7 (-84, 5.0)
Some college or technical 222 193 (86.9%) —-6.5(-14.1,1.1)
school
Associate’s or technical 25 24 (96.0%) 4.5 (—4.7,13.8)
school graduate
Bachelor’s degree or 104 95 (91.4%) -2.1(-10.8, 6.6)
higher
Region
Northeast 106 96 (90.6%) Reference
Midwest 251 225 (89.6%) -.7(-74,5.9)
South 200 171 (85.5%) -5.0(-12.3, 2.3)
West 162 149 (92.0%) —-1(-74,72)
Free lunch status while in
high school
No 449 401 (89.3%) Reference
Yes 263 233 (88.6%) -2.0(-7.3,3.3)
Missing 7 7 (100.0%) N/A

N/A, not applicable.

4 7 participants with missing data for race/ethnicity and/or free lunch status
were excluded from the sample when conducting the regression analysis.
Consequently, the sample size for the regression was 712.

b Average marginal effects represent the absolute change in the predicted
probability of the outcome if all respondents had a particular value of the cate-
gorical variable compared with the reference category, holding other variables at
their observed values.

¢ Includes participants still in high school.

themes and representative quotes among participants in the first
two categories versus the third.

Among the 624 participants who were very or moderately
concerned, the most salient theme was concern about the
severity and infectiousness of COVID-19 (33.5%). Many described
COVID-19 as deadly or contagious, while others emphasized
asymptomatic spread. Another prominent theme was feeling
personally obligated (including a sense of responsibility, worry,
or guilt) to reduce the spread of COVID-19 to others (30.6%):
"I would never want to put someone else’s health at risk” (19,
female, American Indian, Midwest). Many participants (23.1%)
reported concerns about spreading COVID-19 to a high-risk close
contact, including themselves, children, siblings, parents, and
grandparents: “I would be very concerned because mostly all the
people I'm around are more at risk and have some health issues
(15, female, Hispanic, West). Some (21.6%) mentioned it would be
difficult to self-isolate, for example due to their living or work
arrangements.

Among the 93 participants with little or no concern regarding
spreading COVID-19 to others, 89.2% believed they could
mitigate spread by isolating from others: “I would not be too
concerned because I would self-quarantine and take all safety
precautions” (16, male, American Indian, West).

Frequency of face covering use

Of 719 participants included in the analysis of question 4, 396
(55.1%) indicated they always wore face coverings when near
people with whom they do not live, 245 (34.1%) most of the time,
44 (6.1%) sometimes, 18 (2.5%) rarely, and 16 (2.2%) never. Overall,
641 (89.2%) participants reported wearing face coverings always
or most of the time, whereas 78 (10.9%) reported wearing face
coverings sometimes, rarely, or never. The only factors associated
with wearing face coverings always or most of the time were
Hispanic ethnicity (adjusted difference: +8.2 percentage points,
95% CI: 2.1-14.2) and non-Hispanic Asian race/ethnicity (adjusted
difference: +10.3 percentage points, 95% CI: 5.2-15.4) compared
with non-Hispanic white race/ethnicity (Table 4).

Factors influencing face covering use

The analysis of question 5 included 701 participants; Table 5
displays themes and representative quotes. Among these par-
ticipants, 21.1% reported wearing face coverings to prevent
spread to others: “We are still in a pandemic and I don’t want to
spread the virus to others if 'm a carrier” (24, female, white,
Northeast). These participants often additionally emphasized
that wearing a face covering was the socially responsible thing to
do and “saves lives” (19, male, Hispanic white, South). In addi-
tion, 15.3% reported wearing face coverings to lower their per-
sonal risk of contracting COVID-19.

Many participants (22.3%) indicated that their face covering
use depended on the setting, including their ability to physically
distance, whether they were indoors, and the type of activity.
Many (19.7%) also noted that wearing face coverings depended
on their relationship with others. Youth commonly reported not
wearing face coverings around immediate family members,
partners, or roommates: “I consider my siblings and parents to be
part of my ‘pod’ even though I do not live with them” (23, female,
white, Midwest). However, some youth also included extended
family, friends, and co-workers. For example, one participant
remarked that “friends don’t count” when considering when to
wear a face covering (18, male, white, Midwest).

For 15.7%, wearing face coverings was influenced by the be-
haviors of others. Some were less likely to wear face coverings if
they believed the people around them were taking adequate pre-
cautions: “If 'm with someone who I know doesn’t interact with
many people outside of their own family, I can justify hanging out
with them without a mask” (24, male, white, Northeast). Some
reported that peer influence encouraged use of face coverings:
“People are starting to judge others if they don’t wear one so it’s
better to just wear it” (18, female, Hispanic white, South). By
contrast, others reported that peer influence can discourage face
covering use: “If I'm with a very close friend/family member, it's
almost insulting to them to wear a mask, as they think I don’t trust
that they’ve been careful” (18, female, white, South).

Finally, 14.0% were influenced by public health recommenda-
tions and policy mandates. For some, public health recommen-
dations from groups like the Centers for Disease Control and
Prevention appealed to their desire not to spread COVID-19. By
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Table 5

Themes and representative quotes regarding factors that influence mask use (n = 701 participants)

Themes? Quote

Participant characteristics

Reducing the risk of others getting sick
(n =148, 21.1%)

My common sense that masks prevent the spread of COVID-19 and

Just protecting others and not being selfish

19, male, Asian, West

24, female, Hispanic white, Midwest

asymptotic people can still be carriers and my basic human
decency to care about other people not getting it

Reducing personal risk of contracting COVID-19
(n =107, 15.3%)
infected myself)

The fact that I don’t live with them, they could be sick
The amount of distance/barriers between myself and the person are
the largest contributing factor

Depending on the setting (ability to physically
distance indoors or outdoors; type of activity)
(n =156, 22.3%)

I think proximity is a big thing. If I am outside and distant from

I always wear a mask, because it reduces the chances of me getting
infected (or me infecting someone else if I don’t know that I'm

23, male, white, Midwest

17, female, Asian, Northeast
21, nonbinary, black, Midwest

22, female, Asian, West

others I may not keep my mask on, but indoors is a different story

Depending on relationship with others
(n = 138, 19.7%)

Otherwise I do
Influenced by the behavior of others
(taking precautions, peer pressure)
(n =110, 15.7%)

Unless I am very certain about a close friend’s level of precaution, |

How well I know them. I always wear one if  go out to a store or to
eat, but not always with my friends
If they are classmates that | hang out with often I don’t wear a mask.

How much contact they've had with other people and if they've
been at home social distancing

18, female, black, Northeast
24, male, white, Midwest

20, female, biracial, South

19, male, white, Midwest

don’t take any risks. | am ALWAYS masked with strangers

Public health recommendations and policy
mandates (n = 98, 14.0%)

The CDC and WHO all say that wearing a mask helps stop the spread
If it’s required to wear one to enter a store [ will wear one. If not then

I don’t

Rules of the government rather than my own personal philosophy

Public health policy from scientists

24, nonbinary, white, Midwest

17, female, American Indian, Northeast
18, male, white, South

24, female, Asian, South

2 Percentages refer to percentage of participants in the category.

contrast, some participants reported they only wore face coverings
due to policy mandates: “I choose to only wear one when I have to
because they are useless” (19, male, white, Northeast). Few par-
ticipants reported that preserving their autonomy influenced
whether they wore face coverings.

Notably, many youth (33.2%) reported that decisions to wear
face coverings were affected by multiple factors: “[It is influenced
by] how close I am to them, both physically and socially. I don’t
wear a face mask when I'm with a group of close friends because
we're all very careful about not seeing too many people or being in
large gatherings, so there’s a lower risk than when I'm in a su-
permarket or with random people” (18, male, white, Northeast).

Discussion

In this mixed methods study of youth aged 14—24 years, one-
quarter of participants believed they would likely contract COVID-
19 in the next few months, while another one-quarter believed
contracting COVID-19 was somewhat likely or that the risk
depended on the circumstances. Most believed contracting
COVID-19 would have a moderate or significant impact on their
lives, and most were moderately or very concerned about
spreading COVID-19 to others. Over 89% of participants reported
wearing a face covering all or most of the time, but many youth
made exceptions when around close friends and family members.

Many participants believed they had increased risk of contract-
ing COVID-19 because they attended schools and colleges or worked
in environments in which they had close contact with others.
Although this belief might be substantiated by emerging evidence of
surging COVID-19 cases at colleges [28] a potential concern is that
these participants may not feel it is worthwhile to take precautions

because of the inevitability of infection. Youth-focused public health
campaigns may need messaging that empowers youth to reduce
their risk of COVID-19 in schools and colleges. Most participants
who believed they were unlikely to contact COVID-19 cited the
precautions they were taking; only a few cited an inaccurate belief
that COVID-19 was not very infectious.

Most participants believed contracting COVID-19 would
negatively impact their lives, for example, by impeding educa-
tion or work. However, some felt that contracting COVID-19
would have little or no impact due to the generally benign
course of COVID-19 in youth. This belief, while not completely
erroneous, may nonetheless reflect an incomplete understand-
ing of the risks of COVID-19 to youth. In one study of young
adults hospitalized with COVID-19, 10% required mechanical
ventilation and 2.7% died [29]. In addition, reports have surfaced
that otherwise healthy college students have died from COVID-19
[30—32]. Findings suggest that some youth may need additional
education about the risks of COVID-19 to their health.

Participants overwhelmingly reported concern about
spreading COVID-19 to others, especially those at risk for severe
illness. Those who were less concerned believed they could
prevent spread through self-isolation. Collectively, findings
suggest most youth believe they have a responsibility to prevent
the spread of COVID-19, consistent with other research assessing
youths’ views on the pandemic [10,14]. Public health campaigns
aimed to promoting recommended risk mitigation behaviors
may be effective if they emphasize youths’ role in ensuring
community health and protecting others who are vulnerable.

While the media has frequently depicted youth as willfully
ignoring recommendations to wear face coverings [33—35], this
study suggests a more nuanced picture. Overall, 55.1% of
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participants reported always wearing face coverings when around
others with whom they do not live, consistent with a prior survey
which found that approximately half of college students always
wore face coverings in public [9]. Another 34.1% wore face cover-
ings most of the time. Only 10.8% sometimes, rarely, or never wore
face coverings. Many participants reported less face covering use
when around close contacts and individuals perceived to be taking
adequate precautions, suggesting that public health campaigns
should encourage consistent face covering use regardless of situ-
ation. Furthermore, some participants mentioned that peer influ-
ence could play either a positive or negative role in influencing
whether they use face coverings, consistent with a study of COVID-
19 risk factors [14]. Peer influence is particularly important in
shaping behavior in adolescence and young adulthood, including
encouraging prosocial behavior and discouraging risky behaviors
[36—40]. Public health campaigns could leverage the power of peer
influence by highlighting that most U.S. youth wear face coverings
all or most of the time.

This study has several strengths, including a high response
rate. Analyses provide some of the first data on the views of
adolescents on COVID-19 and their use of face coverings. Quali-
tative data allowed assessment of the rationale behind partici-
pants’ views and behaviors. This information can inform
messaging to youth in public health campaigns and help clini-
cians effectively counsel youth on risk mitigation behaviors.

This study also has limitations. First, participants represent a
convenience sample of youth who opted to take text-message
surveys. Consequently, generalizability of results to all U.S. youth
is unclear. Second, some participants may have felt pressure to
report that they were practicing recommended risk mitigation
behaviors. Any such social desirability bias would result in over-
estimation of face covering use among youth. Finally, this survey
was conducted in mid-July 2020. It is likely that youths’ views and
behaviors have been impacted by recent events, such as rising U.S.
COVID-19 cases and deaths [41] and changes to face covering
policies in their states, schools, and work settings.

Findings suggest that most youth are taking COVID-19 seri-
ously and engaging in recommended risk mitigation behaviors,
although a sizable number are not. On the basis of this study’s
findings, youth-focused public health campaigns should
empower youth to reduce their risk of contracting COVID-19,
educate youth about the risks of COVID-19 to their health, ap-
peal to youths’ desire not to spread COVID-19 to others, and
leverage the power of peer influence.

Funding Sources

This research was funded by the Michigan Institute for Clinical
& Health Research, the University of Michigan MCubed program,
and the University of Michigan Department of Family Medicine.
Dr. Chua is supported by a career development award from the
National Institute on Drug Abuse (grant number 1K08DA048110-
01). These funders 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.

Supplementary Data

Supplementary data related to this article can be found at
https://doi.org/10.1016/j.jadohealth.2021.02.015.

References

[1] Boehmer T, Devies ], Caruso E, et al. Changing age Distribution of the
COVID-19 pandemic — United States, may—August 2020. MMWR Morb
Mortal Wkly Rep 2020;69.

Leeb RT, Price S, Sliwa S, et al. COVID-19 Trends among school-aged chil-

dren — United States, March 1—September 19, 2020. MMWR Morb Mortal

WEKkly Rep 2020;69.

Salvatore PP, Sula E, Coyle JP, et al. Recent Increase in COVID-19 cases

reported among adults aged 18—22 Years — United States, may

31—September 5, 2020. MMWR Morb Mortal Wkly Rep 2020;69.

Leidman E, Duca LM, Omura JD, et al. COVID-19 Trends among Persons

aged 0-24 Years - United States, March 1-December 12, 2020. MMWR

Morb Mortal Wkly Rep 2021;70:88—94.

[5] Mauger C. Michigan group launches COVID-19 awareness campaign: 'Rona

4 real. The Detroit News; August 26, 2020.

France LR. Paul Rudd, 'certified young person,” wants you to wear a mask.

CNN.; September 15, 2020.

Infectious Disease Society of America. Experts in Infectious Diseases Team Up

With Ad Council To Encourage People To Wear Face Masks In Public. 2020.

Avaliable at: https://www.idsociety.org/news—publications-new/articles/2020/

experts-in-infectious-diseases-team-up-with-ad-council-to-encourage-

people-to-wear-face-masks-in-public. Accessed December 7, 2020.

Pew Research Center. Most Americans say they regularly wore a mask in

stores in the past month; fewer see others doing it. 2020. Avaliable at:

https://www.pewresearch.org/fact-tank/2020/06/23/most-americans-say-
they-regularly-wore-a-mask-in-stores-in-the-past-month-fewer-see-others-

doing-it/. Accessed August 1, 2020.

Cohen AK, Hoyt LT, Dull B. A Descriptive study of COVID-19-related ex-

periences and Perspectives of a national sample of college students in

spring 2020. ] Adolesc Health 2020;67:369—75.

[10] Oosterhoff B, Palmer CA. Attitudes and psychological factors associated
with news monitoring, social distancing, disinfecting, and hoarding be-
haviors among US adolescents during the coronavirus disease 2019
pandemic. JAMA Pediatr 2020.

[11] Oosterhoff B, Palmer CA, Wilson ], Shook N. Adolescents’ motivations to
engage in social distancing during the COVID-19 pandemic: Associations
with mental and social health. ] Adolesc Health 2020.

[12] Hutchins HJ, Wolff B, Leeb R, et al. COVID-19 mitigation behaviors by age
group—United States, April—June 2020. Morbidity Mortality Weekly Rep
2020;69:1584.

[13] Czeisler ME, Tynan MA, Howard ME, et al. Public attitudes, behaviors, and
beliefs related to COVID-19, stay-at-home orders, nonessential business
closures, and public health guidance—United States, New York City, and Los
Angeles, May 5—12, 2020. Morbidity Mortality Weekly Rep 2020;69:751.

[14] Wilson RF, Sharma AJ, Schluechtermann S, et al. Factors influencing risk for
COVID-19 exposure among young adults aged 18—23 Years — Winnebago
county, Wisconsin, March—July 2020. MMWR Morb Mortal Wkly Rep
2020;69:1497-502.

[15] Yeager DS, Dahl RE, Dweck CS. Why interventions to influence adolescent
behavior often fail but could succeed. Perspect Psychol Sci 2018;13:101—-22.

[16] Moran MB, Walker MW, Alexander TN, et al. Why peer crowds matter:
Incorporating youth subcultures and values in health education campaigns.
Am ] Public Health 2017;107:389—95.

[17] DeJonckheere M, Nichols LP, Moniz MH, et al. MyVoice national text
message survey of youth aged 14 to 24 Years: Study Protocol. JMIR Res
Protoc 2017;6:e247.

[18] Wood GG, Waselewski ME, Bryant AC, et al. Youth perceptions of Juul in
the United States. JAMA Pediatr 2020;174:800—2.

[19] Van Sparrentak M, Chang T, Miller AL, et al. Youth Opinions about guns and
gun control in the United States. JAMA Pediatr 2018;172:884—6.

[20] Harbaugh CM, Vu ]V, DeJonckheere M, et al. Youth Perspectives of Pre-
scription Pain Medication in the opioid Crisis. ] Pediatr 2020;221:159—64.

[21] U.S. Census Bureau. American community survey (ACS). 2020. Avaliable at:
https://www.census.gov/programs-surveys/acs. Accessed July 28, 2020.

[22] Waselewski E, Waselewski M, Harper C, et al. Perspectives of US youth
during COVID-19. The Ann Fam Med 2021.

[23] DeJonckheere M, Zhao A, Lane J, et al. Results of a national text message
Poll of youth: Perspectives on Primary Care. ] Adolesc Health 2020.

[24] Ambwani S, Sellinger G, Rose KL, et al. “It's healthy because it's natural.”
Perceptions of “clean” eating among US adolescents and emerging adults.
Nutrients 2020;12:1708.

[25] Waselewski M, Patterson BA, Chang T. Active shooter drills in the United
States: A national study of youth experiences and perceptions. ] Adolesc
Health 2020;67:509—13.

[26] Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol
2006;3:77—-101.

[27] Norton EC, Dowd BE, Maciejewski ML. Marginal effects-Quantifying the
effect of changes in risk factors in logistic regression models. JAMA 2019;
321:1304-5.

2

3

[4

(6

[7

[8

[9


https://doi.org/10.1016/j.jadohealth.2021.02.015
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref1
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref1
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref1
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref1
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref1
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref2
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref2
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref2
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref2
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref2
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref3
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref3
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref3
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref3
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref3
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref3
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref4
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref4
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref4
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref4
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref5
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref5
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref6
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref6
https://www.idsociety.org/news--publications-new/articles/2020/experts-in-infectious-diseases-team-up-with-ad-council-to-encourage-people-to-wear-face-masks-in-public
https://www.idsociety.org/news--publications-new/articles/2020/experts-in-infectious-diseases-team-up-with-ad-council-to-encourage-people-to-wear-face-masks-in-public
https://www.idsociety.org/news--publications-new/articles/2020/experts-in-infectious-diseases-team-up-with-ad-council-to-encourage-people-to-wear-face-masks-in-public
https://www.pewresearch.org/fact-tank/2020/06/23/most-americans-say-they-regularly-wore-a-mask-in-stores-in-the-past-month-fewer-see-others-doing-it/
https://www.pewresearch.org/fact-tank/2020/06/23/most-americans-say-they-regularly-wore-a-mask-in-stores-in-the-past-month-fewer-see-others-doing-it/
https://www.pewresearch.org/fact-tank/2020/06/23/most-americans-say-they-regularly-wore-a-mask-in-stores-in-the-past-month-fewer-see-others-doing-it/
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref9
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref9
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref9
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref9
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref10
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref10
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref10
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref10
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref11
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref11
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref11
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref12
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref12
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref12
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref12
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref12
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref13
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref13
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref13
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref13
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref13
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref13
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref13
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref13
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref14
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref14
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref14
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref14
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref14
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref14
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref14
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref14
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref15
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref15
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref15
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref15
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref16
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref16
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref16
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref16
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref17
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref17
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref17
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref18
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref18
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref18
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref19
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref19
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref19
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref20
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref20
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref20
https://www.census.gov/programs-surveys/acs
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref22
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref22
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref23
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref23
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref24
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref24
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref24
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref25
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref25
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref25
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref25
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref26
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref26
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref26
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref27
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref27
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref27
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref27

[28]

[29]

[30]

[31]

[32]

[33]

M. DejJonckheere et al. / Journal of Adolescent Health 68 (2021) 873—881

The New York Times. Tracking Covid at U.S. Colleges and Universities.
2020. Avaliable at: https://www.nytimes.com/interactive/2020/us/covid-
college-cases-tracker.html. Accessed September 15, 2020.

Cunningham JW, Vaduganathan M, Claggett BL, et al. Clinical outcomes in
young US adults hospitalized with COVID-19. JAMA Intern Med 2020.
Teran RA, Ghinai I, Gretsch S, et al. COVID-19 outbreak among a uni-
versity’s men’s and women'’s soccer teams—Chicago, Illinois, July—August
2020. Morbidity Mortality Weekly Rep 2020;69:1591.

Wilson E, Donovan CV, Campbell M, et al. Multiple COVID-19 clusters on a
university campus—North Carolina, August 2020. Morbidity Mortality
Weekly Rep 2020;69:1416.

Boling C, Hubler S. A student dies, and a campus gets serious about coro-
navirus. The New York Times; October 5, 2020.

Bosman J, Mervosh S. As virus Surges, younger people account for ‘Dis-
turbing’ number of cases. New York Times; June 25, 2020.

[34] Johnson C, Lush T. Virus cases surge among the young, endangering older

adults. Associated Press; June 24, 2020.

[35]

(36]
(37]
(38]

[39]

[40]

881

Freeman M. South Florida teens and young adults account for more new
COVID-19 infections than any other age group. South Fla Sun Sentinel;
September 15, 2020.

Blakemore S-J. Avoiding social risk in adolescence. Curr Dir Psychol Sci
2018;27:116-22.

Maxwell KA. Friends: The role of peer influence across adolescent risk
behaviors. ] Youth adolescence 2002;31:267—77.

Andrews ]JL, Foulkes L, Blakemore S-J. Peer influence in adolescence:
Public-health implications for COVID-19. Trends Cogn Sci 2020;24:585—7.
Van Hoorn ], Crone EA, Van Leijenhorst L. Hanging out with the right
crowd: Peer influence on risk-taking behavior in adolescence. ] Res
Adolescence 2017;27:189—-200.

van Hoorn ], McCormick EM, Telzer EH. Moderate social sensitivity in a
risky context supports adaptive decision making in adolescence: Evidence
from brain and behavior. Social Cogn affective Neurosci 2018;13:546—56.

[41] Johns Hopkins University and Medicine. Coronavirus Resource Center. 2020.

Avaliable at: https://coronavirus.jhu.edu/map.html. Accessed July 28, 2020.


https://www.nytimes.com/interactive/2020/us/covid-college-cases-tracker.html
https://www.nytimes.com/interactive/2020/us/covid-college-cases-tracker.html
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref29
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref29
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref30
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref30
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref30
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref30
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref30
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref31
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref31
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref31
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref31
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref32
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref32
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref33
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref33
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref34
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref34
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref35
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref35
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref35
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref36
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref36
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref36
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref37
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref37
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref37
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref38
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref38
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref38
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref39
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref39
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref39
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref39
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref40
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref40
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref40
http://refhub.elsevier.com/S1054-139X(21)00100-2/sref40
https://coronavirus.jhu.edu/map.html

