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Abstract
Introduction: People with chronic conditions, common among rehabilitation
populations, may have risk factors that put them at higher risk for more severe
illness due to coronavirus disease 2019 (COVID-19).
Objective: To describe and compare adherence to public health guidelines,
willingness to adhere to public health guidelines (including vaccination),
information-seeking, and perceived trustworthiness of information among peo-
ple with and without chronic conditions during the early stages of the COVID-
19 pandemic.
Design: National cross-sectional online survey of people with and without
chronic health conditions conducted from April through May 2020.
Participants: Survey respondents were people with and without chronic condi-
tions, ≥18 years old, able to read English, and in the United States since
January 2020. In total, 3109 survey responses were received and 2572 com-
plete unique responses were used in the analysis.
Methods: The survey assessed demographics, adherence to public health
measures, information-seeking, and perceived trustworthiness of information
sources. Descriptive analyses characterized the sample, and t-tests and non-
parametric tests were used to compare those with and without a chronic condi-
tion on the public health measures.
Results: Participants with a chronic condition reported high adherence to pub-
lic health recommendations and high willingness to adhere to anticipated rec-
ommendations across a wide range of chronic conditions and similar to those
without a chronic condition despite advised caution for people with underlying
health conditions. Of those with a chronic condition, 70.8% reported a willing-
ness to be vaccinated. Participants reported accessing information from varied
sources, with perceived trust highest for the health care providers and lowest
for social media.
Conclusion: Participants reported high adherence to public health measures,
regardless of chronic condition status, during the early phase of the COVID-19
pandemic. Knowledge of adherence to public health measures, information-
seeking, and trust in information can assist rehabilitation providers and organi-
zations seeking to mitigate disease transmission, particularly for those with
chronic conditions.

INTRODUCTION

Preventing the spread of severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) infection, and its

resulting disease, coronavirus disease 2019 (COVID-
19), among at-risk populations is a key public health con-
cern. The World Health Organization (WHO) declared
COVID-19 a global pandemic on March 11, 2020.1 Since
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that time, the number of cases and deaths has grown
substantially. Public health organizations around the
world have advised special measures to limit the spread
of infection.

People with chronic conditions (CCs), including
many rehabilitation populations, are more likely to have
underlying risk factors that put them at higher risk for
more severe illness related to COVID-19 infection.2 In
the United States, CCs are the leading cause of death
and disability; 6 in 10 U.S. adults have a chronic dis-
ease.3 Patients treated by rehabilitation providers,
including physiatrists, often have comorbid CCs (eg,
diabetes, hypertension, cardiovascular disease) that
may place them at greater risk.4-6

It is important to investigate public health mea-
sures to prevent disease transmission, especially for
those more vulnerable to hospitalization or death. In
addition to vaccines, public health efforts have
focused on nonpharmaceutical public health mea-
sures.7 At the time this study was conducted, public
health measures advised by the Centers for Disease
Control and Prevention (CDC) and WHO included
hygiene practices (eg, hand washing), social distanc-
ing, and self-isolation for those exposed to disease.8,9

Individuals at higher risk for experiencing more
severe illness from COVID-19, such as people with
CCs, have been strongly advised to adhere to public
health measures.10,11 At the time the present study’s
survey was developed, people who were sick or car-
ing for the sick were advised by the CDC to wear a
face mask; however, mask wearing was not rec-
ommended by the CDC as a public health measure
for the general population.12

Ultimately, the effectiveness of public health mea-
sures depends on the knowledge of and trust in recom-
mendations shared through formal and informal
sources. Although information-seeking has increased
in response to COVID-19,13 it is not known which
sources people with CCs access and trust specifically
related to COVID-19. In general, people in poorer
health or with CCs are more likely to seek health infor-
mation, and those who are middle-aged (45 to
54 years) are even more likely to seek health informa-
tion.14 People with specific health concerns, whether
they were diagnosed with a new medical condition,
managing an ongoing condition, or helping another
deal with health issues, were more likely to seek infor-
mation online.15 For people with CCs, the more fre-
quently someone accesses health information on the
Internet, the more likely they are to change their health
behavior.16 Gaps between trust and information-seeking
are often identified as key barriers for disseminating
health information. People who have experienced health
discrimination, including people with CCs and/or disabil-
ities, also often report lower trust ratings in health infor-
mation sources.17 Given the strong relationship between
health information seeking, trust in health information,

and behavior change, better understanding information-
seeking behavior related to COVID-19 is vital.

Although people living with CCs have been advised
to follow public health measures,11,18 it is unknown
whether they are adhering to current measures or willing
to adhere to anticipated measures, including getting vac-
cinated. This study aimed to understand how people liv-
ing with CCs have engaged with public health measures
during the initial phase of the COVID-19 pandemic. Spe-
cific aims were to describe the following in people with
CCs: (1) rates of adherence to public health measures
(hygiene, social distancing); (2) willingness to adhere in
the future to anticipated public health measures, includ-
ing obtaining a COVID-19 vaccine and wearing face
masks; and (3) information-seeking and perceived trust-
worthiness of information sources related to COVID-19.
We addressed these aims in a survey of adults with and
without self-identified CCs, conducted early in the
COVID-19 pandemic. Given the novelty of the pandemic
and limited previous research on adherence to public
health measures for people with chronic or rehabilitation
conditions during public health emergencies at the time
the survey was conducted, we did not have any a priori
hypotheses. Adults without CCs were included to pro-
vide context for the results of CC participants. Under-
standing adherence and information sources may
inform future efforts to engage and inform people with
CCs, including conditions of relevance to rehabilitation
providers, to prevent disease transmission.

METHODS

Sample

The research team developed a cross-sectional online
survey in March and early April 2020 due to the emerg-
ing COVID-19 pandemic. Participants completed the
survey online using Research Electronic Data Capture
(REDCap),19 a secure, Health Insurance Portability and
Accountablity Act (HIPAA)–compliant, password-
protected web-based data platform hosted by Univer-
sity of Washington (UW). A human verification service
(reCAPTCHA)20 was enabled to prevent completion by
robots or malicious software.

Participants with and without CCs were invited to
complete the survey through online research registries
(National Institutes of Health [NIH] ResearchMatch),21

research recruitment websites (Institute of Translational
Health Sciences [ITHS] ParticipateinResearch.org),
email newsletters by UW, social media (Twitter,
Facebook, LinkedIn), and the study team’s website.
People with CC types identified as higher risk by the
CDC at the time were targeted for recruitment via
ResearchMatch.

In addition, we purposefully recruited a subsample of
people with multiple sclerosis (MS) for a secondary study
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on psychological distress in that population. Toward this
effort, the survey was posted publicly on the National MS
Society (NMSS) website and shared via recruitment
emails to research registries and a UW listserv of people
with MS. Of those included in this survey, 512 (19.9%)
reported having MS. Two other studies, with research
questions different from the present study, have been pub-
lished reporting the results for the MS subsample.22,23

Eligible participants self-reported they were ≥18 years
old, able to read English, and in the United States at some
point since the first identified COVID-19 case in the United
States: January 20, 2020.24 Data collection began on April
10, 2020, and ended on May 26, 2020. Participants
included all those completing the survey during this time.
This study was approved by the UW Human Subjects
Division.

Measures

Demographics

Demographic questions assessed age, gender, race,
ethnicity, marital status, education level, and geo-
graphic location.

Chronic conditions

Participants were given a list of underlying conditions or
other risk factors that were defined by the CDC25 as
being associated with more severe illness related to
COVID-19. The total number of CCs per participant was
generated by summing all conditions endorsed.

COVID-19 disease

Participants indicated whether they had any symptoms
of COVID-19 (based on CDC guidance) since the date
of the first identified COVID-19 case in the United
States (January 20, 2020),26 had been tested for
COVID-19, and their test result.

Adherence to public health measures

Participants reported their adherence to public health
measures in the past week based on CDC and WHO
recommendations at the time.8,9,27 Participants indi-
cated how much they changed the way they live their
life in response to COVID-19.28 They were also asked
how much they followed two other public health mea-
sures: hygiene (eg, washing your hands; disinfecting
commonly used surfaces; avoiding touching your
mouth, eyes, and nose; covering your coughs and
sneezes; and other similar practices) and social

distancing during the past week on a scale of 1 (not at
all) to 5 (extremely).

Willingness to adhere to public health
measures

We modified previously developed measures
designed to assess willingness to adhere to public
health measures during influenza pandemics28-30 to
assess whether participants would be willing to
adhere in the future to public health measures not yet
recommended (eg, wearing face masks, getting vac-
cinated) or that an individual may not have experi-
enced (eg, COVID-19 testing or self-isolation).
Participants reported how willing they would be to
receive vaccination, isolate from others if needed,
wear a face mask, and get tested for COVID-19 on a
scale of 1 (not at all willing) to 5 (extremely willing). To
describe the proportion of the sample willing to obtain
a COVID-19 vaccine when available, we categorized
the vaccine item’s responses as “willing” to receive a
vaccine (4 [very willing] or 5 [extremely willing]),
“moderately willing” (3), and “not willing” (1 [not at all
willing] or 2 [a little willing]).

Sources of information accessed and
perceived trustworthiness of information
sources

We modified a measure used in prior pandemics31 to
assess how often participants accessed nine sources
of information on a scale of 0 (not at all) to 4 (a lot) and
perceived trustworthiness of that information on scale
of 1 (do not trust at all) to 4 (totally trust). Participants
also indicated how much they trusted various govern-
ment officials/agencies (local elected officials such as
mayor, county commissioner; state government offi-
cials such as governor, state or local public health
officials, CDC, U.S. Secretary of Health and Human
Services, U.S. Secretary of Homeland Security,
U.S. President Donald Trump).

Analysis

Data analyses were conducted for both respondents
with and without CCs. The focus of this study was on
CCs; results from those without CCs provide context
for the findings about people with CCs. Prior to con-
ducting study analyses, data were examined to attend
to outliers and missing data. Incomplete responses
(participants who discontinued the survey prior to indi-
cating their CC status) were removed; sample sizes for
each variable described are included in related tables.
Most participants (>90%) had five or fewer items
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missing, a few participants (<1%) were retained with 10
+ items missing. All responses were verified for validity
by cross-checking identifiable information. Where dupli-
cate responses were identified, the first response was
retained. Completion time was reviewed to identify sur-
veys in which participants completed the questionnaire
faster than a human could read; none were identified.

Any participant who endorsed at least one CC was
included in the CC category. Descriptive statistics were
performed to characterize the sample and to describe
current adherence, willingness to adhere to future mea-
sures, information sources accessed, and perceived
trustworthiness of information sources and government
officials/agencies. Independent group t-tests (for contin-
uous variables) and chi-square analysis (for categorical
variables) were used to compare those with and without
a CC on the public health adherence measures (current
adherence and future willingness) and the demo-
graphics, with a Bonferroni adjusted alpha level of .003
per test (.05/17). We were primarily interested in
whether those with and without a CC differed in terms
of demographics and adherence to public health mea-
sures. We did not conduct statistical comparisons
between the two groups for the COVID-19 information
sources and trustworthiness items; inspection of the
means for these items suggests that any differences,
even if statistically significant, would not be clinically
meaningful.

RESULTS

Participants

In total, 3109 survey responses were received. Of
those responses, 153 (4.9%) discontinued at the infor-
mation statement, 19 (0.6%) were duplicates, and
32 (1.0%) were ineligible (3 [0.1%] <18 years old, 29
[0.9%] not in United States). Of the 2727 (87.2%) eligi-
ble unique responses, 155 (5.0%) were excluded
because they were incomplete. In all, 2572 (82.7%) of
all surveys were complete and used for analysis. Over-
all, 1180 participants (45.9%) were recruited from NIH
ResearchMatch.org, 437 (17.0%) from email newslet-
ters, 264 (10.3%) from ITHS ParticipateinResearch.org,
262 (10.2%) from university research participant pools,
181 (7.0%) from social media, 49 (1.9%) from the
NMSS, 162 (6.3%) from other sources, and 37 (1.4%)
did not indicate a source.

Overall, 55.4% of participants reported having one
of more 1 CC (range = 0–8). Table 1 summarizes types
of CC in detail. Participants with one or more CCs were
predominantly female, White, and an average of 56.5
years old (SD = 15.34 years.). Approximately half of the
CC sample was married or lived with a partner (51.8%),
under one-third were employed full time (30.6%), and
almost all had education beyond high school (95.5%). Par-
ticipants with CCs included residents of all 50 states and

TAB LE 1 Chronic conditions by type

Chronic condition/risk factor typea Descriptionb N (%)

Neurological disorders Disorders of the brain, spinal cord, peripheral nerve, and muscle such as

cerebral palsy, epilepsy (seizure disorders), stroke, intellectual disability,

moderate to severe developmental delay, muscular dystrophy, or spinal

cord injury

609 (23.7%)

Lung disease Asthma or chronic obstructive pulmonary disease (eg, chronic bronchitis or

emphysema, or other chronic conditions associated with impaired lung

function or that require home oxygen)

433 (16.8%)

Endocrine disorders For instance, diabetes mellitus 417 (16.2%)

Compromised immune system/

immunosuppression

Seeing a doctor for cancer and treatment such as chemotherapy or

radiation, receiving an organ or bone marrow transplant, taking high

doses of corticosteroids or other immunosuppressant medications, HIV

or AIDS

403 (15.7%)

Heart disease Congenital heart disease, congestive heart failure, or coronary artery

disease

234 (9.1%)

Blood disorders Sickle cell disease or on blood thinners 211 (8.2%)

Chronic kidney disease Patients who have been told to avoid or reduce the dose of medications

due to kidney disease, or who are under treatment for kidney disease,

including receiving dialysis

81 (3.1%)

Metabolic disorders Inherited metabolic disorders and mitochondrial disorders 55 (2.1%)

Chronic liver disease Cirrhosis, chronic hepatitis, or patients who have been told to avoid or

reduce the dose of medications because of liver disease or are under

treatment for liver disease

39 (1.5%)

aParticipants may endorse more than one one chronic condition. Due to this, the total number of conditions endorsed is greater than the sample size and the

percentage does not equal 100%.
bDescriptions of chronic conditions are based on CDC descriptions.18
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TAB LE 2 Participant characteristics, including comparisons between those with and without chronic conditions

Demographic variable

Entire sample
(n = 2572)

No chronic conditions
(n = 1146)

One or more chronic
conditions (n = 1426)

paMean (SD) or N (%) Mean (SD) or N (%) Mean (SD) or N (%)

Age (y) 53.7 (16.8), range 18–90 50.3 (17.8), range 18–89 56.5 (15.3), range 18–90 <.001* 95% CI

[�7.44, �4.86]

18–29 299 (11.6%) 202 (17.6%) 97 (6.8%)

30–39 353 (13.7%) 197 (17.2%) 156 (10.9%)

40–49 330 (12.8%) 143 (12.5%) 187 (13.1%)

50–59 468 (18.2%) 183 (16.0%) 285 (20.0%)

60–69 629 (24.5%) 229 (20.0%) 400 (28.1%)

70–79 399 (15.5%) 154 (13.4%) 245 (17.2%)

80+ 65 (2.5%) 27 (2.4%) 38 (2.7%)

No response 29 (1.1%) 11 (1.0%) 18 (1.3%)

Gender .273

Woman 1919 (74.6%) 876 (76.4%) 1043 (73.1%)

Man 596 (23.2%) 246 (21.5%) 350 (24.5%)

Non–binary 27 (1.0%) 13 (1.1%) 14 (1.0%)

Transgender man 6 (0.2%) 2 (0.2%) 4 (0.3%)

Transgender woman 3 (0.1%) 0 (0.0%) 3 (0.2%)

Other/prefer not to say/no response 21 (0.8%) 9 (0.8%) 12 (0.9%)

Race .247

White 2246 (87.3%) 983 (85.8%) 1263 (88.6%)

More than one race 107 (4.2%) 50 (4.4%) 57 (4.0%)

Black or African American 69 (2.7%) 24 (2.1%) 45 (3.2%)

Asian 65 (2.5%) 48 (4.2%) 17 (1.2%)

Other 38 (1.5%) 19 (1.7%) 19 (1.3%)

Prefer not to say 33 (1.3%) 16 (1.4%) 17 (1.2%)

American Indian/Alaskan Native 10 (0.4%) 3 (0.3%) 7 (0.5%)

No response 4 (0.2%) 3 (0.3%) 1 (0.1%)

Ethnicity .265

Not Hispanic or Latino 2372 (92.2%) 1059 (92.4%) 1313 (92.1%)

Hispanic or Latino 90 (3.5%) 49 (4.3%) 41 (2.9%)

No response 59 (2.3%) 14 (1.2%) 45 (3.2%)

Prefer not to say 38 (1.5%) 19 (1.7%) 19 (1.3%)

Unknown 13 (0.5%) 5 (0.4%) 8 (0.6%)

Employment <.001*

Employed full-time 965 (37.5%) 529 (46.2%) 436 (30.6%)

Retired 790 (30.7%) 285 (24.9%) 505 (35.4%)

Unable to work 250 (9.7%) 36 (3.1%) 214 (15.0%)

Employed part-time 217 (8.4%) 107 (9.3%) 110 (7.7%)

Unemployed due to COVID-19 143 (5.6%) 71 (6.2%) 72 (5.0%)

Unemployed unrelated to COVID-

19

100 (3.9%) 50 (4.4%) 50 (3.5%)

Student 99 (3.8%) 66 (5.8%) 33 (2.3%)

No response 8 (0.3%) 2 (0.2%) 6 (0.4%)

Education <.001*

Ninth grade or less 2 (0.1%) 0 (0.0%) 2 (0.1%)

10th–12 grade 8 (0.3%) 2 (0.2%) 6 (0.4%)

High school graduate or GED 78 (3.0%) 28 (2.4%) 50 (3.5%)

Vocational or Technical School 98 (3.8%) 36 (3.1%) 62 (4.3%)

(Continues)
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the District of Columbia (DC), with 330 (23.1%) partici-
pants from Washington state, 114 (8.0%) from Ohio,
87 (6.1%) from California, 78 (5.5%) from New York, and
the other 48 states and DC contributing less than 5.0% of
the sample each. In total, 337 (23.8%) of participants with
CCs reported experiencing symptoms associated with
COVID-19 not related to an underlying condition,
97 (6.8%) had been tested for COVID-19, and only
5 (0.4%) had tested positive for COVID-19. Relative to
participants without CCs, those with CCs were significantly
more likely to be older and married; more people without
CCs were employed full-time and had received graduate/
professional education. Table 2 describes detailed

demographic data for the subsample with CCs as well as
the sample as a whole and those without CCs.

Adherence to public health measures

People with CCs reported high adherence to recom-
mendations regarding hygiene and social distancing in
the week before completing the survey (Table 3). Par-
ticipants with and without CCs reported that they had
changed their lives moderately due to COVID-19.
Reported adherence to public health guidelines was
high and comparable for those with and without CCs.

TAB LE 2 (Continued)

Demographic variable

Entire sample
(n = 2572)

No chronic conditions
(n = 1146)

One or more chronic
conditions (n = 1426)

paMean (SD) or N (%) Mean (SD) or N (%) Mean (SD) or N (%)

Some college 437 (17.0%) 162 (14.1%) 275 (19.3%)

College graduate 905 (35.2%) 387 (33.8%) 518 (36.3%)

Graduate or professional school 1035 (40.2%) 527 (46.0%) 508 (35.6%)

No response 9 (0.3%) 4 (0.3%) 5 (0.4%)

Marital status <.001*

Married 1271 (49.4%) 532 (46.4%) 739 (51.8%)

Never Married 581 (22.6%) 320 (27.9%) 261 (18.3%)

Divorced 412 (16.0%) 172 (15.0%) 240 (16.8%)

Domestic partner 134 (5.2%) 63 (5.5%) 71 (5.0%)

Widowed 126 (4.9%) 42 (3.7%) 84 (5.9%)

Legally Separated 31 (1.2%) 11 (1.0%) 20 (1.4%)

Annulled 8 (0.3%) 4 (0.3%) 4 (0.3%)

No response 9 (0.3%) 2 (0.2%) 7 (0.5%)

COVID-19 symptoms .069

Yes 645 (25.1%) 308 (26.9%) 337 (23.8%)

No 1918 (74.6%) 837 (73.1%) 1081 (76.2%)

No response 9 (0.3%) 1 (0.1%) 8 (0.6%)

COVID-19 test .247

I have been tested. 153 (5.9%) 56 (4.9%) 97 (6.8%)

I have not tried to get tested. 2113 (82.2%) 946 (82.5%) 1167 (81.8%)

I tried to get tested and was unable

to.

108 (4.2%) 45 (3.9%) 63 (4.4%)

I have an appointment to get tested. 25 (1.0%) 11 (1.0%) 14 (1.0%)

No response 173 (6.7%) 88 (7.7%) 85 (6.0%)

COVID-19 test result .673

Positive for COVID-19 9 (0.3%) 4 (0.3%) 5 (0.4%)

Negative for COVID-19 139 (5.4%) 51 (4.5%) 88 (6.2%)

Waiting on result 24 (0.9%) 7 (0.6%) 17 (1.2%)

No response 6 (0.2%) 5 (0.4%) 1 (0.0%)

Not applicable 2394 (93.1%) 1079 (94.1%) 1315 (92.2%)

*Value significant at p < .01.
at-tests were conducted for continuous variables and chi-squared tests were conducted for categorical variables. p Values pertain to comparisons between those

with none or one or more chronic conditions.
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Willingness to adhere to public health
measures

Participants with CCs reported they were very willing to
adhere to potential future public health measures,
including receiving a COVID-19 vaccination, isolating
from others, wearing a face mask, and getting tested
for COVID-19, with mean scores for those with CCs
ranging from 4.0 (SD = 1.2) to 4.6 (SD = 0.8; 1–5
scale; see Figure 1). Although overall willingness to
receive a vaccination was high for people with CCs,
people were less willing to obtain a vaccination, when
available, than other public health measures. Nearly
6.2% of those with CCs said that they were not at all
willing, and 8.2% said they were only a little willing to
obtain a vaccination when available; 14.8% were mod-
erately willing and 70.8% were willing to obtain a vacci-
nation. Furthermore, participants with at least one CC
were significantly more likely to report a willingness to

obtain the vaccine when available (4.15 � 1.09) as
compared to those without a CC (3.95 � 1.22), t
(2542) = 4.21, p = <.001, d = 1.162, 95% CI [0.104,
0.286]. The two groups did not differ statistically in their
willingness to adhere to the other hypothetical public
health measures, specifically wearing a mask
(p = .161), getting tested for COVID-19 (p = .570), and
isolating from others (p = .227).

Sources of information accessed and
perceived trustworthiness of information
sources

Participants with CCs reported accessing information
from many different sources, most often by reading
news on a news website or in print and least often from
local radio stations. Information from family and friends,
social media, TV news, and government or other

TAB LE 3 Adherence to public health measures in the past weeka,c

Behavior
Entire
sample

No chronic
conditions

One or more
chronic conditions tb p 95% CI

How much have you changed the way you live your

life (n = 2474)

3.8 (1.0) 3.8 (0.9) 3.8 (1.0) 1.05 .293 [�.035, .117]

Followed hygiene recommendations (n = 2511) 4.1 (0.8) 4.0 (0.8) 4.1 (0.8) �1.38 .167 [�.112, .019]

Practiced social distancing (n = 2515) 4.4 (0.7) 4.4 (0.7) 4.4 (0.7) �1.19 .235 [�.091, .022]

aData are mean (SD) for the adherence to public health measures items, possible responses ranged from 1 (not at all) to 5 (extremely).
bt-tests were conducted between those with none or one or more chronic conditions.
cData were collected prior to widespread mask mandates and recommendations.

F I GURE 1 Willingness to adhere to public health measures for those with no chronic conditions versus those with one or more chronic

conditions†. †For the willingness to adhere to public health measures items, possible responses ranged from 1 (not at all willing) to 5 (extremely

willing). Missing responses were removed prior to calculating percentage; percentages were calculated based on completed responses only.

Missing responses accounted for less than 1% of all responses. Sample size for participants without chronic conditions ranged from 1133 to

1138 and for participants with one or more chronic conditions ranged from 1410 to 1415
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Internet websites was all accessed at similar rates with
little variation based on whether the participant had a
CC. Participants with CCs were only slightly more likely
than those without CCs to access information from
health care providers (Table 4).

Participants with CCs reported the lowest rate of
perceived trustworthiness in social media, followed by
other Internet websites. Of note, perceived trustworthi-
ness of information from family and friends was similar
to that of watching TV news. Health care providers had
the highest perceived trustworthiness with similar per-
ceptions of trustworthiness among people with and
without CCs (Table 5).

Participants with CCs reported high rates of per-
ceived trustworthiness in state government officials
(mean = 2.50, SD = 0.89) and state or local public
health officials (mean = 2.74, SD = 0.77), with the
highest rate of perceived trustworthiness in the CDC
(mean = 2.90, SD = 0.79) and the lowest level of per-
ceived trust in U.S. President Donald Trump
(mean = 1.42, SD = 0.81). Participants reported similar
rates of perceived trustworthiness in sources of

information and government officials/agencies regard-
less of CC/risk factor type, number of CCs, or presence
of a CC.

DISCUSSION

People with CCs are at greater risk for adverse out-
comes due to COVID-19. Given the higher prevalence
of CCs among people cared for in rehabilitation set-
tings, as well as the various sources making recom-
mendations or sharing information about COVID-19, it
is crucial to understand how people living with CCs
have engaged with public health measures during the
COVID-19 pandemic. In this study conducted early in
the pandemic, people with CCs reported that they had
significantly changed their behavior as a result of public
health recommendations. They reported high levels of
adherence to public health measures and of willingness
to adhere to a variety of potential future public health
measures, including wearing masks, as did those with-
out CCs. For those with CCs, participants reported

TAB LE 4 Information sources accesseda

Information source Entire sample No chronic conditions One or more chronic conditions

Watching TV news (n = 2550) 2.7 (1.2) 2.5 (1.2) 2.8 (1.2)

Reading news on a news website or in print

(n = 2547)

3.2 (0.9) 3.3 (0.9) 3.2 (0.9)

Government website (n = 2533) 2.3 (1.0) 2.3 (1.0) 2.3 (1.0)

Social media (n = 2518) 2.3 (1.8) 2.4 (1.1) 2.3 (1.1)

Other Internet website (n = 2485) 2.3 (1.0) 2.3 (1.0) 2.3 (1.0)

National Public Radio (n = 2520) 2.0 (1.1) 2.1 (1.1) 1.9 (1.1)

Local radio stations (n = 2492) 1.6 (0.9) 1.6 (0.9) 1.6 (0.9)

Health care provider (n = 2506) 1.8 (1.0) 1.7 (0.9) 1.9 (1.0)

Family and friends (n = 2518) 2.4 (0.9) 2.4 (0.9) 2.4 (0.9)

aData are mean (SD) for the information sources accessed items, possible responses ranged from 1 (not at all) to 4 (a lot).

TAB LE 5 Perceived trustworthiness of information sourcesa

Information source Entire sample No chronic conditions One or more chronic conditions

Watching TV news (n = 2402) 2.2 (0.7) 2.2 (0.7) 2.3 (0.8)

Reading news on a news website or in print

(n = 2475)

2.4 (0.7) 2.5 (0.7) 2.4 (0.7)

Government website (n = 2400) 2.6 (0.8) 2.7 (0.8) 2.5 (0.8)

Social media (n = 2419) 1.5 (0.6) 1.5 (0.6) 1.5 (0.6)

Other Internet website (n = 2197) 1.9 (0.7) 1.9 (0.7) 1.9 (0.7)

National Public Radio (n = 2069) 2.7 (1.0) 2.8 (0.9) 2.6 (1.0)

Local radio stations (n = 1924) 2.0 (0.7) 2.1 (0.7) 2.0 (0.7)

Health care provider (n = 2219) 3.3 (0.7) 3.3 (0.7) 3.3 (0.7)

Family and friends (n = 2382) 2.3 (0.7) 2.2 (0.7) 2.3 (0.7)

aData are mean (SD) for the perceived trustworthiness of information sources items, possible responses ranged from 1 (do not trust at all) to 4 (totally trust).

Participants were able to respond N/A to trustworthiness of information sources items. N/A responses were set to missing to calculate descriptive statistics.
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lower rates of willingness to obtain a COVID-19 vacci-
nation once available compared to other behaviors;
however, willingness to obtain vaccination for those
with CCs was higher than those without CCs. We also
found that participants with CCs obtained information
about SARS-CoV-2 and COVID-19 from many sources,
and many of the most frequently accessed sources
were not those that they rated as most trustworthy.

Participants with CCs reported high rates of adher-
ence to public health measures, including social dis-
tancing. Similar to one other recent study in the general
population,32 participants with CCs expressed a high
degree of future willingness to wear a face mask, to
self-isolate, and to get a COVID-19 test if indicated.
High reported adherence could be related to the timing
of the survey, conducted early in the pandemic when
almost all states had stay-at-home orders and novelty
of the virus and uncertainty regarding its effects contrib-
uted to high willingness to adhere.10 Whether adher-
ence will be maintained over time is not known and an
important area for future research, as people may
become habituated to risk over time, as has been found
in past pandemics and as initial evidence suggests.33

Future research to better identify those unwilling or
unable to adhere and the related rationale can help
inform public health and clinical interventions
addressing barriers to adherence.

Relative to other public health measures, partici-
pants were least willing to obtain a future vaccination,
regardless of whether they had a CC. Of those with a
CC, 14.4% were unwilling, 14.8% were moderately will-
ing, and 70.8% were willing to vaccinate. A few studies
in other populations without a CC have examined
COVID-19 vaccine acceptability and found similar rates
of vaccine willingness.34,35 Given that vaccination will
be a key strategy to prevent COVID-19, these findings
have concerning implications for people with CCs.
These findings as well as those from other recent stud-
ies on vaccine hesitancy in the general population sug-
gest that rehabilitation providers should not assume
that their patients are willing to receive the COVID-19
vaccine just because of their health status.35-37 Health
care providers, including rehabilitation providers, and
public health organizations will need to provide educa-
tion on vaccine safety and efficacy specific to the bene-
fits and risks for people with CCs to reduce morbidity
and mortality, particularly as other studies have found
willingness to vaccinate has further decreased over
time.36

Participants with CCs reported accessing informa-
tion from a wide range of sources, with varying degrees
of trust. Participants most commonly reported obtaining
information from news websites or print (eg, newspa-
pers), although they rated them as only moderately
trustworthy. Respondents with CCs frequently obtained
information from not only the typical sources such as
TV news, social media, and websites (all rated as only

moderately trustworthy, on average), but also from fam-
ily and friends. Reliance on family and friends as a
major information source suggests the potential for
social contacts as a means to disseminate information
about COVID-19 with important implications for public
health organizations. Reliance on social media as an
information source is noteworthy due to the varying
quality of information available through social media,
emphasizing that public health organizations must not
only disseminate accurate information but also combat
and correct misinformation.38

The gap between trust and accessing information is
a major barrier to individual health behavior change.
Although participants reported rarely accessing infor-
mation from health care providers, they also described
health care providers as one of the most trustworthy
sources of information. Given that many individuals with
CCs are followed by rehabilitation providers, it would be
valuable for rehabilitation providers to offer relevant
information about COVID-19 to their patients, such as
information about adherence to public health recom-
mendations based on CDC guidance and the latest
information about the state of the pandemic. This will
be particularly important given potential risks and bene-
fits associated with vaccination against COVID-19 for
people with CCs who may have special considerations
based on health status. Health care providers and pub-
lic health organizations must identify information
sources that are highly trusted and partner with these
sources to share evidence-based information, particu-
larly for people and communities at greater risk for
severe outcomes from COVID-19.39 Limited accessing
of information from providers, despite high trust, under-
scores the importance of providing trusted information
through other means, including government sources,
public health agencies, and other organizations, includ-
ing condition-specific organizations (eg, Amputee Coa-
lition, National MS Society, and American Diabetes
Association). Although government websites were
accessed at rates similar to those of other sources, per-
ceived trustworthiness of government information var-
ied widely by source, with the CDC as the most trusted
and the U.S. President Donald Trump as the least
trusted. During the 2009 H1N1 pandemic, the CDC was
also the most trusted government source; however,
perceived trustworthiness of President Barack Obama
was similar to that of other government sources.31

Future research in this field could benefit greatly
from use of a model of human behavior change and
health promotion in order to better understand individual
adherence to public health guidelines.40 Use of an eco-
logical systems model,41,42 in which broader govern-
mental and organizational factors are related to
interpersonal influences and individual decisions, could
be a valuable tool to understand and implement public
health efforts to encourage adherence. The health belief
model,43 which examines individuals’ health beliefs,
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perceived benefits of and barriers to health behaviors,
and self-efficacy for engaging in health-promoting
behaviors, is another empirically supported model for
health behavior change that could be applied in future
research on adherence to public health measures dur-
ing pandemics by people with CCs.

Several limitations should be noted. Foremost, find-
ings are based upon self-reported behaviors and may
be affected by social desirability bias, leading to the
under-reporting of undesirable behavior. However, a
study during the COVID-19 pandemic found the effect
of social desirability bias on self-reported social dis-
tancing to be less prevalent than expected.44 As the
survey was cross-sectional early in the pandemic, it is
likely that behaviors, such as mask wearing, have
changed over time. Similarly, as scientists learn more
about COVID-19 and vaccines become more readily
available, increased knowledge regarding risk factors
may change risk perception and adherence. In the
future, studies may better elucidate factors affecting
adherence based on relevant health behavior theory.
Although we obtained a large sample from multiple and
diverse sources, the sample was not randomly selected
and may not be representative. We purposefully sam-
pled people with CCs, including oversampling people
with MS. More highly educated people were dispropor-
tionately represented in this sample, which should be
kept in mind while considering this study’s results.
Finally, findings are based on categorizing participants
as having CCs or not; there is considerable variability
within CCs in terms of disease severity.

CONCLUSION

As the COVID-19 pandemic continues, it is clear that
ongoing adherence to public health measures will be
paramount to mitigate disease transmission and people
with CCs will continue to be at increased risk. Given
recommendations to account for health status when
making decisions about illness prevention,2 it is not sur-
prising this study found that those with CCs reported
high levels of adherence particularly, since the survey
occurred during the beginning of the pandemic when
stay-at-home orders were in effect and vigilance was
high. Understanding peoples’ behaviors related to
public health recommendations can help health care
providers, governments, and other organizations
encourage adherence, particularly for those at greater
risk, as public health recommendations to curb the
spread of infection evolve. Although high rates of
adherence have been reported, longitudinal research is
needed to understand changes over time. As current
knowledge evolves, it is critical that people are able to
access and trust information about the pandemic and
the nature of the scientific process. Although people
highly trust information from their health care providers,
they more often access information from news and

government sources, or even from their family and fri-
ends. Maintaining high trust in government sources and
utilizing both frequently accessed and highly trusted
sources, such as providers, to share reputable informa-
tion will ultimately aid adherence to public health mea-
sures and thereby mitigate disease transmission.
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