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a b s t r a c t

Background: Handwashing and surface cleaning and disinfection are two hygiene behaviors promoted to
prevent the spread of COVID-19. Persons with disabilities may be at increased risk for severe COVID-19
illness due to underlying medical conditions that have been associated with COVID-19.
Objective: This study aims to describe self-reported hygiene behaviors among U.S. adults with disabilities
to prevent transmission of COVID-19.
Methods: Data were obtained from the March 2020 Porter Novelli ConsumerStyles survey. This study
includes 6463 U.S. adults (�18 years) who participated in the survey (58.2% response rate). Participants
were asked about frequent handwashing and surface disinfection. Participants were also asked six
questions to assess disability status and disability type. Prevalence estimates with 95% confidence in-
tervals were calculated; chi-square tests were conducted.
Results: A total of 1295 (20.3%) of survey participants reported at least one disability and their hygiene-
related behavior. Overall, 91.3% of respondents with disabilities reported frequent handwashing; only
72% reported frequent surface disinfection. Those with hearing, vision, cognition, mobility, self-care, and
independent living disabilities (range: 77.9%e90.6%) were significantly less likely than those without any
disability (94.0%) to report frequent handwashing. People with vision (62.2%) and independent living
(66.8%) disabilities were less likely to report frequent surface disinfection than those without any
disability (74.6%).
Conclusions: Practices such as handwashing and disinfecting surfaces are effective for reducing and
preventing the spread of COVID-19. Promotion of hygiene-related practices among people with dis-
abilities is essential. Tailored communications and implementation of evidence-based strategies are
needed to address hygiene-related behaviors among the subgroups of people with disabilities most
affected.

Published by Elsevier Inc.
Introduction

SARS-CoV-2, the novel coronavirus which causes coronavirus
disease 2019 (COVID-19), spreads from person-to-person through
respiratory droplets when in close contact, or less commonly
through contact with contaminated surfaces.1 Frequent hand-
washing and cleaning and disinfection of surfaces in the home are
two hygiene-related preventative behaviors promoted during the
omotion Branch, Division of
on Birth Defects and Devel-
Prevention, 4770 Buford Hwy
COVID-19 pandemic.1 Evidence suggests that people with certain
underlyingmedical conditions such as cancer, obesity, serious heart
conditions and Type 2 diabetes are at increased risk for severe
illness from COVID-19.2,3 Some adults with disabilities may be at
increased risk for severe illness because of the presence of serious
underlying medical conditions; studies have shown that adults
with disabilities are three times more likely to have heart disease,
stroke, diabetes, or cancer than adults without disabilities.4

Broadly defined, disability is a physical or mental impairment
that substantially limits one or more major life activity.5 Approxi-
mately 61 million adults living in the U.S. have a disability, repre-
senting ~26% of the adult population.6 To date, little work has been
done examining hygiene-related behaviors among adults with
disabilities. The purpose of this study is to describe self-reported
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hygiene-related behaviors among U.S. adults with disabilities and
compare those to adults without disabilities during the COVID-19
pandemic. Results will be used to inform targeted communication
efforts among people with disabilities.
Methods

Data for this study were obtained from Porter Novelli Spring
ConsumerStyles survey. The internet-panel survey, representative of
the noninstitutionalized U.S. population, is conducted using Ipsos’
KnowledgePanel®.7 Participants were randomly selected by mail
using probability-based sampling. The Spring ConsumerStyles sur-
vey, fielded from March 19 e April 9, 2020, was emailed to 11,097
adults, aged 18 and older. The final sample included 6463 panelists
(58.2% response rate). Datawereweighted tomatch the U.S. Census
2019 U.S. Current Population Survey proportions based on nine
characteristics. More information onweighting and ConsumerStyles
methodology can be found on the Porter Novelli website.7

To assess hygiene-related practices in response to coronavirus,
respondents were asked: “What, if any, precautions are you taking to
prevent coronavirus; ” respondentswere also asked to “Select all that
apply” by responding ‘yes’ or ‘no’ to a series of actions. For the cur-
rent study, we include responses for “Washing hands oftenwith soap
and water,” or “Disinfecting surfaces at home/work often,” referred
to as frequent handwashing and frequent surface disinfection
henceforth. Coronavirus was used in the question stem rather than
COVID-19 to make the question non-technical and plain language.

To assess disability, respondents were asked six standard
disability questions.8 Respondent were asked to “Please answer yes
or no to each of the following questions: Are you deaf or have
serious difficulty hearing; Are you blind or have serious difficulty
seeing, even when wearing glasses; Because of a physical, mental,
or emotional condition, do you have serious difficulty concen-
trating, remembering, or making decisions; Do you have serious
difficulty walking or climbing stairs; Do you have difficulty dressing
or bathing; and, Because of a physical, mental, or emotional con-
dition, do you have difficulty doing errands alone such as visiting a
doctor’s office or shopping?” Disability status is defined as a ‘yes’
response to any of these questions. Disability type is defined based
on the ‘yes’ response indicative of hearing, vision, cognition,
mobility, self-care, and independent living. Disability types are not
mutually exclusive. Adults with disability were limited to those
who reported information on hygiene-related behaviors
(n ¼ 1295). Respondents with missing information were excluded
so that our study sample contained only respondents with com-
plete information.

Select demographic variables (gender, age, income, education,
race/ethnicity, and U.S. census region) were assessed for hygiene-
related behaviors by disability status and disability type. Weighted
frequencies were calculated using SAS version 9.4 (SAS Institute).We
calculated prevalence estimates with 95% confidence intervals (CI)
among adults who reported any disability and by disability type for
handwashing and surface disinfecting, overall and by demographic
characteristics. We also calculated these measures among people
without any disability who reported information on hygiene-related
behaviors (n ¼ 5095), and these were compared to people with a
disability (n ¼ 1295). Comparisons were made using chi-squared
tests and a p-value of <0.05 was considered statistically significant.
This activity was reviewed by CDC and was conducted consistent
with applicable federal law and CDC policy.1
1 45 C.F R. part 46, 21 C.F R. part 56; 42 U S C. Sect. 241(d); 5 U S C. Sect. 552a; 44
U S C. Sect. 3501 et seq.
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Results

A total of 20.3% of the U.S. adult population reported at least one
disability. Among adults with disabilities, 91.3% (95% CI: 89.2e93.4)
reported frequent handwashing which is significantly less than
those without a disability (94.0% [95% CI: 93.1e94.9]; p ¼ 0.0091)
(Table 1); nonetheless, both groups self-reported a high prevalence
of frequent handwashing. Additionally, 72.0% (95% CI: 68.8e75.1) of
participants with a disability reported frequent surface disinfection
behaviors and no difference in prevalence was identified when
compared to people without a disability. Education was associated
with handwashing among people with any disability, and gender
was associated with frequent surface disinfection.

The prevalence of frequent handwashing varied by disability
type, ranging from 77.9% (95% CI: 69.2e86.5) for people with vision
disability to 90.6% (95% CI: 87.1e94.0) for those with cognitive
disability (Table 2). When compared to people without any
disability, those with hearing, vision, cognition, mobility, self-care,
and independent living disabilities were all significantly less likely
to report frequent handwashing (Table 2). Factors associated with
frequent handwashing included gender, age, income, and race/
ethnicity among people with hearing disabilities and education
level among those with mobility disabilities (Table 2).

Frequent surface disinfection prevalence also varied by
disability type, ranging from 62.2% (95% CI: 52.6e71.8) for people
with vision impairment to 72.0% (95% CI: 66.6e77.4) for those with
cognitive disability (Table 3). When compared to people without
any disability, those with vision and independent living disabilities
were significantly less likely to report frequent surface disinfection
(Table 3). Factors associated with frequent surface disinfection
included income among people with cognitive disabilities, gender
and education among peoplewithmobility disabilities, and age and
income among those with independent living disabilities (Table 3).

Discussion

There are a growing number of peer-reviewed articles
addressing COVID-19 and people with disabilities9e13; however,
they are general and were not focused on hygiene-related pre-
ventative behaviors. This study found that self-reported rates of
frequent handwashing among people with any disability were
lower than those without a disability. The prevalence of frequent
surface disinfection was similar between those with and without a
disability, however, for both groups this behavior was only reported
by <75% of respondents. People with vision disabilities and inde-
pendent living disabilities reported lower rates of both frequent
handwashing and surface disinfection, when compared to people
without disabilities. Additionally, people with hearing, cognition,
mobility, and self-care disabilities reported lower rates of hand-
washing compared to people without those disabilities. Few pre-
pandemic studies have examined hygiene-related behaviors
among people with disability,14e17 so little information exists to
help explain these differences in behavior. Frequent handwashing
has been found to be associated with decreased risk of infection
with SARS-CoV-2,18 therefore it is critical to identify strategies to
promote this behavior among people with disabilities who, may be
at increased risk for severe illness from COVID-19 because of higher
prevalence of underlying conditions. Several of the factors associ-
ated with hygiene compliance among different demographic
groups (gender, age, race/ethnicity, education, and household in-
come) were consistent with work conducted among general pop-
ulations which have been reported during the COVID-19
pandemic19e21 and during previous respiratory pandemics.22

Additional work is needed to further examine demographic fac-
tors associated with hygiene-related behavior among different



Table 1
Percentages of respondents with disabilities who reported frequent handwashing and frequent surface disinfection to prevent coronavirus by demographic characteristic,
Spring 2020.

Characteristic Categories Frequent Handwashing Frequent Surface Disinfection

weighted % (95% CI) weighted % (95% CI)

Overall Disability (n ¼ 1295) 91.3 (89.2e93.4) 72.0 (68.8e75.1)
No Disability (n ¼ 5095) 94.0 (93.1e94.9) 74.6 (73.1e76.1)

Among adults with disabilities (n ¼ 1295)

Gender Female 91.4 (88.5e94.3) 76.4 (72.3e80.5)
Male 91.2 (88.2e94.2) 67.1 (62.3e71.9)

Age 18e29 90.1 (83.8e96.4) 64.8 (54.8e74.7)
30e44 88.5 (83.3e93.6) 73.6 (67.0e80.2)
45e59 90.7 (86.7e94.7) 75.0 (69.4e80.7)
60þ 93.6 (90.9e96.2) 72.9 (68.6e77.3)

Income <$25k 89.4 (84.6e94.1) 75.7 (69.4e82.1)
$25k - <$50k 92.2 (88.6e95.8) 70.3 (64.3e76.3)
$50k - <$75k 91.5 (86.1e97.0) 66.1 (57.3e75.0)
�$75k 91.8 (88.4e95.3) 73.4 (68.3e78.4)

Education Less than high school 84.0 (76.5e91.6) 68.7 (59.3e78.1)
High school 90.8 (87.6e94.0) 70.4 (65.1e75.6)
Some college 94.5 (91.7e97.4) 78.0 (73.0e83.1)
Bachelor’s degree or higher 94.7 (91.9e97.5) 68.9 (63.0e74.9)

Race/Ethnicity Non-Hispanic White 93.1 (90.9e95.2) 70.9 (67.2e74.6)
Non-Hispanic Black 88.5 (81.8e95.1) 77.1 (68.6e85.7)
Hispanic or Latino 86.4 (82.3e94.7) 74.0 (65.7e82.4)
Multiracial/Other 89.0 (78.9e98.1) 65.5 (51.9e79.1)

Region Northeast 93.5 (89.1e97.9) 74.8 (67.1e82.5)
Midwest 91.1 (86.8e95.3) 70.7 (64.1e77.3)
South 91.7 (88.4e95.1) 73.3 (68.2e78.3)
West 89.2 (84.3e94.0) 68.9 (62.3e75.4)

Bolded categories are statistically significant by chi-squared test (p < 0.05).
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disability types during the COVID-19 pandemic.

Limitations

First, this survey relies on self-reported data and the findings are
subject to reporting bias from social desirability. Second, although
this survey used probability-based sampling strategies to obtain a
Table 2
Percentages of respondents, by disability type, who reported frequent handwashing to p

Characteristic Categories Hearing Vision C

weighted % (95% CI) weighted % (95% CI) w

Overall Disability (by type) 89.8 (85.3e94.3) 77.9 (69.2e86.5) 9
No Disability 94.0 (93.1e94.9) 94.0 (93.1e94.9) 9

Disability Type n ¼ 370 n ¼ 189 n

Gender Female 83.1 (73.8e92.3) 74.3 (62.1e86.5) 9
Male 94.0 (89.6e98.4) 83.3 (72.0e94.6) 8

Age 18e29 66.4 (41.0e91.8) 68.2 (45.5e91.0) 9
30e44 86.0 (68.5e100.0) 69.9 (52.2e87.5) 9
45e59 90.6 (83.3e97.8) 86.0 (73.1e99.0) 8
60þ 94.8 (91.2e98.5) 84.4 (70.0e98.7) 8

Income <$25k 80.5 (61.8e99.1) 82.0 (66.3e97.7) 9
$25k - <$50k 86.9 (77.6e96.2) 81.9 (66.8e97.1) 9
$50k - <$75k 90.8 (78.9e100.0) 74.6 (46.7e100.0) 8
�$75k 93.8 (89.1e98.4) 71.5 (55.0e88.0) 8

Education Less than high school 78.3 (59.6e96.9) 63.9 (39.2e88.5) 8
High school 91.7 (85.7e97.7) 82.5 (70.6e94.4) 9
Some college 90.7 (82.5e98.8) 79.9 (63.4e96.3) 9
Bachelor’s degree or higher 94.4 (90.0e98.7) 82.9 (68.0e97.8) 9

Race/Ethnicity Non-Hispanic White 95.5 (91.9e99.1) 83.0 (71.4e94.5) 9
Non-Hispanic Black 61.8 (33.5e90.1) 62.6 (40.8e84.5) 8
Hispanic or Latino 83.2 (69.5e96.8) 84.7 (66.3e100.0) 8
Multiracial/Other 70.9 (38.1e100.0) 68.1 (38.1e98.0) 9

Region Northeast 90.4 (77.9e100.0) 74.1 (39.7e100.0) 9
Midwest 86.8 (76.8e96.9) 78.8 (58.3e99.4) 9
South 92.8 (86.4e99.3) 74.8 (60.9e88.7) 9
West 87.0 (76.8e97.3) 83.9 (71.9e96.0) 8

Bolded categories are statistically significant by chi-squared test (p < 0.05); Disability ty
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nationally representative noninstitutionalized sample, survey par-
ticipants may be different from the general U.S. population. Due to
the large proportion of non-responses, national representation of
the U.S., population may have been further impacted. Third, this
survey did not ask about use of hand sanitizer which could have
displaced handwashing behavior among certain groups with low
handwashing compliance. Fourth, stability of data estimates may
revent coronavirus by demographic characteristic, Spring 2020.

ognition Mobility Self-Care Independent Living

eighted % (95% CI) weighted % (95% CI) weighted % (95% CI) weighted % (95% CI)

0.6 (87.1e94.0) 90.5 (87.3e93.8) 86.1 (79.6e92.6) 87.5 (82.7e92.4)
4.0 (93.1e94.9) 94.0 (93.1e94.9) 94.0 (93.1e94.9) 94.0 (93.1e94.9)

¼ 492 n ¼ 574 n ¼ 190 n ¼ 372

2.3 (88.4e96.2) 92.3 (88.3e96.3) 81.9 (71.8e91.9) 89.3 (83.1e95.5)
8.3 (82.3e94.3) 88.3 (82.9e93.6) 92.1 (85.7e98.4) 85.1 (77.2e92.9)
2.5 (86.0e99.0) 82.6 (63.7e100.0) 81.7 (60.4e100.0) 85.3 (73.8e96.8)
4.5 (90.5e98.6) 80.3 (66.6e94.0) 76.1 (58.1e94.2) 90.5 (82.7e98.2)
6.3 (78.4e94.3) 91.5 (86.4e96.6) 82.5 (71.1e93.3) 81.5 (70.7e92.4)
4.0 (73.2e94.7) 93.7 (90.4e97.0) 97.3 (93.2e100.0) 91.9 (85.1e98.8)
0.9 (85.7e96.1) 87.1 (79.5e94.8) 85.9 (75.2e96.6) 89.4 (81.7e97.1)
4.9 (90.6e99.3) 93.5 (88.9e98.0) 86.1 (72.7e99.5) 91.5 (84.4e98.7)
4.9 (72.3e97.5) 89.8 (80.5e99.1) 82.8 (60.0e100.0) 79.0 (62.4e95.6)
8.1 (80.2e96.0) 91.2 (85.9e96.5) 88.1 (77.8e98.4) 84.1 (72.5e95.8)
5.0 (74.8e95.1) 83.0 (72.3e93.6) 87.7 (75.1e100.0) 82.5 (71.9e93.1)
1.5 (86.7e96.3) 89.1 (84.0e94.1) 76.0 (61.2e90.9) 88.8 (81.9e95.6)
3.1 (88.5e97.8) 95.4 (91.8e98.9) 92.7 (82.3e100.0) 90.9 (82.1e99.6)
3.5 (87.7e99.4) 94.9 (89.9e99.8) 83.2 (66.9e99.6) 93.5 (86.2e100.0)
2.8 (89.2e96.3) 92.0 (88.5e95.5) 90.1 (83.6e96.5) 89.6 (84.3e94.8)
4.0 (72.0e96.0) 91.6 (83.5e99.7) 79.8 (62.4e97.1) 81.9 (65.6e98.3)
8.1 (78.0e98.2) 84.4 (73.7e95.0) 86.0 (70.9e100.0) 82.9 (68.4e97.5)
2.8 (84.1e100.0) 91.6 (81.1e100.0) 83.1 (57.5e100.0) 90.6 (73.2e100.0)
1.7 (85.6e97.8) 92.8 (86.4e99.3) 77.4 (57.2e97.7) 89.5 (79.5e99.4)
1.3 (83.4e99.2) 89.6 (82.9e96.2) 87.3 (74.4e100.0) 89.7 (80.7e98.6)
2.0 (86.9e97.2) 91.1 (86.2e96.1) 88.2 (78.9e97.4) 87.6 (79.1e96.1)
6.3 (77.3e95.2) 88.6 (80.2e97.0) 88.8 (76.2e100.0) 83.2 (71.3e95.1)

pes are not mutually exclusive.



Table 3
Percentages of respondents, by disability type, who reported frequent surface disinfection to prevent coronavirus by demographic characteristics, Spring 2020.

Characteristic Categories Hearing Vision Cognition Mobility Self-Care Independent Living

weighted % (95% CI) weighted % (95% CI) weighted % (95% CI) weighted % (95% CI) weighted % (95% CI) weighted % (95% CI)

Overall Disability (by type) 68.9 (63.1e74.7) 62.2 (52.6e71.8) 72.0 (66.6e77.4) 71.9 (67.4e76.4) 70.7 (61.8e79.6) 66.8 (60.1e73.6)
No Disability 74.6 (73.1e76.0) 74.6 (73.1e76.0) 74.6 (73.1e76.0) 74.6 (73.1e76.0) 74.6 (73.1e76.0) 74.6 (73.1e76.0)

Disability Type n ¼ 370 n ¼ 189 n ¼ 492 n ¼ 574 n ¼ 190 n ¼ 372

Gender Female 68.7 (58.3e79.2) 67.4 (55.0e79.8) 73.9 (67.1e80.7) 78.4 (72.8e84.0) 71.1 (58.9e83.3) 72.7 (64.3e81.1)
Male 69.1 (62.2e75.9) 54.1 (38.3e69.9) 69.6 (60.8e78.4) 63.6 (56.3e70.9) 70.1 (56.7e83.5) 58.8 (47.6e70.0)

Age 18e29 59.2 (32.6e85.7) 52.7 (28.3e77.1) 67.0 (55.0e78.9) 61.1 (38.5e83.7) 59.5 (32.6e86.4) 54.3 (39.1e69.5)
30e44 72.6 (53.3e91.9) 70.8 (53.7e87.9) 79.9 (72.8e87.1) 62.0 (47.1e76.9) 68.1 (48.0e88.1) 77.5 (66.5e88.5)
45e59 68.7 (57.6e79.7) 66.7 (50.1e82.9) 72.7 (63.0e82.3) 77.1 (69.5e84.7) 72.2 (58.8e85.5) 64.7 (51.9e77.5)
60þ 70.2 (63.4e77.0) 61.2 (44.7e77.7) 65.3 (51.6e79.0) 73.3 (67.7e79.0) 77.6 (62.8e92.5) 73.1 (61.5e84.7)

Income <$25k 64.8 (45.6e84.0) 64.8 (47.4e82.3) 78.1 (69.6e86.5) 70.7 (61.4e79.9) 77.9 (64.4e91.3) 76.6 (66.2e87.0)
$25k - <$50k 65.2 (53.6e76.9) 65.6 (46.5e84.8) 73.1 (63.4e82.9) 72.8 (64.0e80.5) 71.1 (54.5e87.6) 70.0 (58.6e81.3)
$50k - <$75k 73.6 (59.1e88.0) 47.6 (20.5e74.7) 54.6 (38.4e70.8) 63.9 (51.3e76.5) 62.3 (38.3e86.3) 43.9 (24.8e63.0)
�$75k 70.7 (62.7e78.7) 61.5 (44.5e78.5) 74.0 (63.8e84.2) 75.9 (68.0e83.7) 65.6 (45.6e85.6) 62.6 (47.0e78.3)

Education Less than high school 61.8 (41.3e82.2) 58.0 (33.3e82.6) 69.1 (56.0e82.1) 70.4 (58.0e82.8) 77.4 (60.3e94.6) 65.0 (51.6e78.4)
High school 73.8 (65.0e82.6) 57.6 (41.4e73.8) 71.4 (62.3e80.5) 66.6 (58.8e74.3) 62.3 (44.5e80.1) 59.5 (47.4e71.4)
Some college 69.1 (58.4e79.8) 68.7 (51.0e89.5) 76.4 (67.8e84.9) 82.2 (75.5e88.8) 71.2 (54.3e88.0) 80.4 (69.2e91.5)
Bachelor’s degree or higher 66.8 (57.2e76.4) 67.3 (48.6e86.0) 70.1 (57.1e83.0) 65.5 (56.4e74.7) 67.9 (54.3e88.0) 64.3 (49.4e79.2)

Race/Ethnicity Non-Hispanic White 73.0 (67.0e78.9) 61.0 (47.5e74.6) 69.1 (62.0e76.3) 71.9 (66.7e77.1) 78.3 (68.1e88.5) 68.1 (60.2e76.0)
Non-Hispanic Black 53.6 (24.6e82.6) 50.9 (28.4e73.3) 83.4 (71.9e94.8) 75.6 (64.1e87.2) 59.2 (38.1e80.3) 77.3 (60.0e94.5)
Hispanic or Latino 66.2 (49.1e83.3) 80.6 (61.8e99.3) 77.6 (65.0e90.2) 68.1 (55.0e81.3) 66.4 (38.8e94.0) 61.4 (41.5e81.3)
Multiracial/Other 40.4 (13.5e67.2) 50.2 (20.2e80.2) 59.0 (38.5e79.5) 71.8 (55.0e88.5) 67.6 (37.5e97.7) 53.7 (28.0e79.4)

Region Northeast 71.6 (57.3e86.0) 37.8 (8.7e66.8) 76.1 (64.2e88.0) 72.1 (61.0e83.3) 72.8 (52.2e93.5) 70.8 (56.2e85.3)
Midwest 67.2 (54.6e79.8) 61.4 (39.1e83.8) 65.2 (53.0e77.3) 76.4 (67.7e85.2) 80.0 (63.5e96.6) 64.6 (51.4e77.9)
South 73.5 (64.1e82.8) 56.6 (41.3e71.8) 77.9 (69.5e86.3) 69.9 (62.3e77.1) 59.4 (44.1e74.6) 67.7 (55.7e79.7)
West 60.7 (49.0e72.4) 80.6 (68.0e93.0) 64.8 (52.9e76.8) 71.5 (61.7e81.3) 78.1 (59.8e96.3) 64.0 (48.8e79.2)

Bolded categories are statistically significant by chi-squared test (p < 0.05); Disability types are not mutually exclusive.
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be weakened when stratifying disability types by hygiene-related
behavior and demographics due to small sample size.

Conclusions

Additional research to determine potential reasons for varia-
tions in hygiene-related practices by disability type may help to
better understand the underlying contributing factors to hygiene
practices among people with disability. Expansion of hygiene-
related practices to prevent COVID-19 among people with disabil-
ities is essential. Tailored communications and implementation of
evidence-based strategies are needed to address hygiene-related
behaviors among disability subgroups with less adherence. Future
health communication efforts should be tailored to specific audi-
ences and produced in accessible formats such as plain language,
large print, Braille and American Sign Language.
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