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Abstract 

Background: Handwashing with soap and water is an important way to prevent transmission of viruses and bacteria 
and worldwide it is estimated handwashing can prevent 1 in 5 viral respiratory infections. Frequent handwashing is 
associated with a decreased risk for infection with SARS‑CoV‑2, the virus that causes coronavirus disease 2019 (COVID‑
19). Using a hand sanitizer with at least 60% alcohol when handwashing is not feasible can also help prevent the 
transmission of viruses and bacteria.

Objective: Since early 2020, the public has been encouraged to handwash frequently with soap and water and use 
alcohol‑based hand sanitizer when soap and water are not available to reduce COVID‑19 transmission. This study’s 
objectives were to assess U.S. adults’ perceptions of components of the Capability, Opportunity, Motivation and 
Behavior (COM‑B) Model in relation to these two hand hygiene behaviors and to identify relationships between these 
components and hand hygiene behaviors.

Methods: Items assessing capability, opportunity, motivation, and hand hygiene behaviors were included in 
FallStyles, a survey completed by 3,625 adults in the fall of 2020 through an online panel representative of the U.S. 
population. We calculated composite capability, opportunity, and motivation measures and descriptive statistics 
for all measures. Finally, we conducted multiple logistic regressions to identify predictors of handwashing and hand 
sanitizer use.

Results: Most respondents reported frequently washing hands with soap and water (89%) and using alcohol‑based 
hand sanitizer (72%) to prevent coronavirus. For capability, over 90% of respondents said that neither behavior takes 
a lot of effort, but fewer agreed that they knew when, or how, they should engage in handwashing (67%; 74%) and 
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hand sanitizer use (62%; 64%). For opportunity, over 95% of respondents said lack of time didn’t make it hard to 
engage in either behavior; fewer said visual cues reminded them to engage in the behaviors (handwashing: 30%; 
sanitizer use: 48%). For motivation, the majority believed the two behaviors were good ways to prevent coronavirus 
illness (handwashing: 76%; sanitizer use: 59%). Regressions indicated that capability, opportunity, and particularly 
motivation were positively associated with both hand hygiene behaviors.

Conclusions: The COM‑B model was a helpful framework for increasing understanding of hand hygiene behavior; it 
identified capability, opportunity, and motivation as predictors of both handwashing and hand sanitizer use.

Keywords: Handwashing, Hand sanitizer, Hand hygiene, COM‑B model, Behavioral theory

Introduction
Handwashing with soap and water is an important way to 
prevent transmission of viruses and bacteria and world-
wide it is estimated handwashing can prevent 1 in 3 diar-
rheal illnesses and 1 in 5 viral respiratory infections [1]. 
More recent research indicates that frequent handwash-
ing is associated with a decreased risk for infection with 
SARS-CoV-2 [2], the virus that causes coronavirus dis-
ease 2019 (COVID-19), and which has led to 1,080,470 
deaths in the U.S. since January 2020, as of December 
2022 [3]. Using a hand sanitizer with at least 60% alcohol 
when handwashing is not feasible can also help prevent 
the transmission of viruses and bacteria; alcohol-based 
hand sanitizers can inactivate many types of microbes, 
including SARS-CoV-2 [4, 5].

Since the beginning of the COVID-19 pandemic, 
the U.S. Centers for Disease Control and Prevention 
(CDC) has included frequent handwashing with soap 
and water (and the use of alcohol-based hand sanitizer 
when handwashing is not feasible) in its recommenda-
tions to prevent the spread of SARS-CoV-2 [6]. Hand 
hygiene recommendations became less prominent after 
COVID-19 vaccines became available (December, 2020) 
and CDC indicated that inhalation of very fine respira-
tory droplets and aerosol particles was a primary source 
of SARS-CoV-2 transmission (May, 2021). However, 
CDC continues to recommend hand hygiene behaviors 
to protect against SARS-CoV-2 transmission [6]. Multi-
ple studies conducted during the COVID-19 pandemic 
have described U.S. adults’ hand hygiene behaviors (i.e., 
handwashing and hand sanitizer use). Researchers have 
found moderate to high levels of engagement of hand-
washing and hand sanitizer use among U.S. adults [7–
15]. However, certain populations have lower levels of 
self-reported hand hygiene behavior, including men and 
young adults [7, 10, 11, 16, 17].

Numerous studies have described factors associated 
with hand hygiene behavior during the COVID-19 
pandemic. These include demographic factors such as 
gender, age, income, education, and self-rated health 
[7, 8, 10, 11, 16–19] and psychosocial factors like risk 
perceptions, perceptions of severity of COVID-19, 

previous experience with COVID-19, knowledge about 
COVID-19, trust in government, reflective motivation, 
capability and opportunity to engage in hygiene behav-
iors, self-efficacy, cues to action, perceived ease of 
engaging in the behavior, and positive outcome expec-
tancies [7, 10, 13, 15, 17, 19–26].

An increasing number of studies have used behav-
ioral science theories to guide formative research 
on hand hygiene behaviors during the COVID-19 
pandemic [13, 19, 22, 24, 27, 28]. Behavioral science 
theories provide a framework with which to under-
stand why individuals engage or do not engage in a 
range of positive or negative health behaviors [29], 
and it is recommended that theory be used to guide 
the development of health communication materi-
als and behavior change interventions in general [30], 
and during infectious disease outbreaks [31]. Theories 
used have included the Social Cognition Model, the 
Health Belief Model, the Reasoned Action Approach, 
the Multi-Theory Model of Health Behavior, the Inte-
grated Behavioural Model for Water, Sanitation, and 
Hygiene, and the Capability, Opportunity, Motivation, 
and Behavior (COM-B) model. To contribute to the-
ory-driven efforts, the current study uses the COM-B 
Model to identify determinants of washing hands with 
soap and water and hand sanitizer use in a probabil-
ity-based sample of U.S. adults. The COM-B model 
posits that for an individual to engage in a particular 
behavior, they must have the capability, opportunity, 
and motivation to do the behavior [32]. The objective 
of this study is to identify factors that influenced hand 
hygiene behaviors among U.S. adults in the fall of 2020 
period of the COVID-19 pandemic so that these fac-
tors can be targeted through theory-driven communi-
cation, education, and behavior change interventions. 
This work can also inform broader efforts to improve 
hand hygiene behaviors among U.S. adults.

Methods
In 2020, Porter Novelli Public Services conducted sev-
eral surveys via Ipsos’ KnowledgePanel, an online panel 
that is representative of the non-institutionalized U.S. 
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population [33]. Respondents are randomly recruited by 
mail through probability-based, stratified sampling to 
participate in the survey panel. Respondents that agree to 
participate receive the surveys through email and com-
plete them online; they are provided internet access and a 
computer, if needed. Respondents receive reward points 
they can redeem online for gift cards or prizes. The fall 
wave of the survey, FallStyles, was conducted from Sep-
tember 24 – October 10, 2020 (prior to the availability of 
COVID-19 vaccines). The survey was sent to a sample of 
4,548 panelists ages 18 or older who answered the spring 
wave (June, 2020) of the survey. Email reminders were 
sent to non-responders on day 3, 7 and 13 of the survey 
period. Respondents completed surveys in a median time 
of approximately 33 min. Respondents were not required 
to answer any of the questions and could exit the survey 
at any time; data from respondents who did not answer at 
least half of the questions or completed the survey in five 
minutes or less were removed from the dataset (n = 8). A 
total of 3,625 adults completed the survey for a response 
rate of 79.7%. The analyses were weighted to match the 
U.S. Census 2019 U.S. Current Population Survey pro-
portions by gender, age, annual household income, race/
ethnicity, household size, education, census region, 
metropolitan status, and parental status. See the Porter 
Novelli website for more information on ConsumerStyles 
methodology [33].

Demographic variables
Data on multiple demographic characteristics were col-
lected when respondents agreed to participate in the survey 
panel. Of those, gender, age, income, education, race/ethnic-
ity, and geographic region (based on U.S. Census regions) 
were included in our analyses as statistical controls.

Hand hygiene variables
To assess hand hygiene precautions taken in response to 
COVID-19, respondents were asked, “What, if any, pre-
cautions are you taking to prevent coronavirus?”. They 
were then provided a list of precautions, presented ran-
domly, and asked to endorse those they engaged in. We 
present data on the following hygiene-related behaviors 
from the list of precautions: washing hands often with 
soap and water and using alcohol-based hand sanitizer 
(hereafter referred to as handwashing and hand sanitizer 
use) (Table 1).

COM‑B variables
To assess the COM-B constructs of capability, opportu-
nity and motivation to engage in hand hygiene behav-
iors to prevent coronavirus infection, respondents were 
presented with a series of statements about each hand 

hygiene behavior and asked whether they agreed with 
the statements. Items were developed based on the 
definitions of the COM-B constructs, example hand 
hygiene items from The Behaviour Change Wheel: A 
Guide to Designing Interventions [34], and from the 
COM-B Hand Hygiene Behavior Questionnaire [35]. 
For handwashing and hand sanitizer use, respondents 
responded to six statements about capability (e.g., I am 
capable of frequently washing my hands/using hand 
sanitizer to prevent coronavirus), four statements about 
opportunity (e.g., Frequent handwashing/frequently 
using hand sanitizer is a habit in my everyday life), and 
four statements about motivation (e.g., Frequent hand-
washing/Frequent use of hand sanitizer is a good way 
to protect myself from coronavirus) (Table 2).

We used results from exploratory factor analysis and 
Cronbach’s alpha to produce internally consistent, sin-
gle factor COM-B constructs for the two hand hygiene 
behaviors. Based on the results of the analyses, we cre-
ated a capability composite measure using five of the 
six capability items, an opportunity composite measure 
using two of the four opportunity items, and a motiva-
tion composite measure using all four motivation items 
(Table 2). Standardized Cronbach’s alpha are located in 
Table  2 and were as follows: Capability (Handwashing 
α = 0.82; Hand Sanitizer α = 0.82), Opportunity (Hand-
washing α = 0.74; Hand Sanitizer α = 0.70), Motivation 
(Handwashing α = 0.79; Hand Sanitizer α = 0.83). To 
create the composite measures, we summed the num-
ber of items respondents endorsed in each group of 
items. For example, if a respondent endorsed 2 of the 4 
motivation items for handwashing, their score would be 
2. The items that did not fit into the composite meas-
ures were treated individually. To aid interpretability, 
several items were reverse scored (Table 2).

Other motivation variables
We also assessed other aspects of respondents’ moti-
vation including perceived susceptibility to illness, 
perceived severity of illness, and perceived behavioral 
control. To assess these constructs, respondents were 
presented with a series of statements and asked if they 
agreed with them. One statement focused on perceived 
susceptibility (I am concerned about my own risk of 
infection with coronavirus), two focused on perceived 
severity (e.g., Getting sick with coronavirus can be life 
threatening), and three focused on perceived behavio-
ral control (e.g., It is impossible to prevent coronavirus 
infection [reversed]). Exploratory factor analyses of the 
items indicated that these items should be treated indi-
vidually. For interpretability’s sake, several items were 
reverse scored (Table 3).
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Analysis
We calculated weighted frequencies and means for the 
hand hygiene behaviors (Table  1), as well as measures 
of capability, opportunity, and motivation (Table  2). 
We then conducted a series of weighted multiple logis-
tic regressions using backward variable selection based 
on Schwartz Bayesian criterion to create models for the 
hand hygiene behaviors. We used the capability, oppor-
tunity, and motivation measures as explanatory variables 
and controlled for six demographic variables often asso-
ciated with hygiene behaviors (age, gender, race/ethnicity, 
education, income, region, Table 1) [7, 10, 11, 16]. Results 
are presented as adjusted odds ratios along with the 95% 
confidence intervals and probability values. All analyses 
were conducted using SAS 9.4. This activity was reviewed 
by the U.S. Centers for Disease Control and Prevention 
(CDC) and was conducted consistent with applicable 
federal law and CDC policy.1

Results
Descriptive analyses
Demographics
Respondent demographic characteristics, weighted 
to match the U.S. population, are included in Table  1. 
Respondents were primarily ≥ 60  years of age (29%), 
female (52%), and Non-Hispanic White (64%), had at 
least a Bachelor’s degree (34%), earned annually ≥ $100 k 
(38%), and lived in the South (38%).

Hand hygiene
Most respondents said they washed their hands often 
with soap and water (89%, unweighted N = 3,237; 
weighted N = 3,210) and were  using alcohol-based 
hand sanitizer (72%, unweighted N = 2,584; weighted 
N = 2,591) to prevent coronavirus (Table 1).

Handwashing and COM‑B
Respondents reported high levels of capability to engage 
in handwashing behavior, with almost all respondents 

Table 1 Demographic characteristics of respondents overall, and among respondents reporting washing their hands often and using 
alcohol‑based hand sanitizer to prevent coronavirus – Fall Styles data, 2020 (Unweighted N = 3,625)

a unweighted N
b weighted %
c Region categories based on U.S. Census

Overall Handwashing Hand Sanitizer

Na %b Na %b Na %b

All respondents ‑ – – 3,237 88.6 2,584 71.5

Age 18–29 324 19.2 272 85.6 223 69.0

30–44 765 26.0 656 84.9 552 71.9

45–59 950 25.6 849 89.6 683 72.0

 ≥ 60 1,583 29.2 1,460 93.0 1,126 72.5

Gender Female 1,772 51.6 1,606 91.2 1,332 75.4

Male 1,850 48.4 1,631 85.9 1,252 67.4

Race/Ethnicity Non‑Hispanic White 2,709 63.9 2,403 87.8 1,885 69.3

Non‑Hispanic Black 280 11.4 261 91.2 211 75.0

Hispanic 339 16.1 307 89.5 254 73.6

Multiracial/other 294 8.6 266 89.7 234 80.0

Education  < High school 194 10.8 162 82.4 129 67.2

High school 994 28.2 878 89.0 690 69.9

Some college 969 27.8 865 88.6 691 71.3

 ≥ Bachelor’s degree 1,465 33.8 1,332 90.1 1,074 74.4

Income  < $25 k 399 13.4 335 82.7 262 67.0

$25 k–$49 k 623 17.8 564 90.5 426 69.8

$50 k–$99 k 1,099 30.7 981 88.2 789 72.2

 ≥ $100 k 1,501 38.1 1,357 90.2 1,107 73.4

Regionc Northeast 646 17.6 594 90.8 464 71.5

Midwest 826 20.7 720 86.7 578 70.7

South 1,249 37.8 1,128 89.7 911 73.3

West 901 24.0 795 86.9 631 69.5

1 45 C.F.R. part 46, 21 C.F.R. part 56; 42 U.S.C. Section 241(d); 5 U.S.C. Sec-
tion 552a; 44 U.S.C. Section 3501 et seq.
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reporting that it does not take a lot of effort to frequently 
wash hands (94%) and the majority reporting that they 
are capable of frequently washing their hands to prevent 
coronavirus (76%), have the supplies to wash hands fre-
quently (74%), and know how to wash hands to prevent 
coronavirus (74%) (Table  2). About two-thirds (67%) of 
respondents reported knowing when they should wash 
their hands to prevent coronavirus. For opportunity vari-
ables, almost all respondents reported that lack of time 

did not make it hard to frequently handwash (95%) and 
62% reported that frequent handwashing was a habit in 
their daily life. Fewer respondents indicated that seeing 
handwashing signs in public (30%) and seeing people 
washing their hands reminded them to wash their hands 
(28%). Finally, data on the motivation variables indicated 
that over three quarters of respondents believed that fre-
quent handwashing was a good way to prevent illness 
with coronavirus (76%) and 68% perceived that frequent 

Table 2 Descriptive statistics for measures of respondents’ perceived capability, opportunity, and motivation to frequently hand wash 
and use hand sanitizer– Fall Styles data, 2020 (N = 3,625a)

a unweighted N
b  = weighted % agreement
c indicates that there are no standard deviation or minimum and maximum values because the item is dichotomous
d The Capability composite measure was made up of the first five individual capability items. For handwashing; the standardized alpha was 0.82, for use of hand 
sanitizer, the standardized alpha was 0.82. Higher scores on the composite variable indicate higher levels of agreement
e M = mean
f SD = standard deviation
g The Opportunity composite measure was made up of the first two individual Opportunity items. For handwashing, the standardized alpha was 0.74, for use of hand 
sanitizer, the standardized alpha was 0.70. Higher scores on the composite variable indicate higher levels of agreement
h The Motivation composite measure was made up of the four individual Motivation items. For handwashing, the standardized alpha was 0.79; for use of hand 
sanitizer, the standardized alpha was equal to 0.83. Higher scores on the composite variable indicate higher levels of agreement

Handwashing Hand Sanitizer use
Capability Na %b –c –c Na %b –c –c

I am capable of frequently washing my hands/using hand sanitizer to prevent 
 coronavirusd

2,843 75.7 – – 2,447 65.4 – –

I know when I should wash my hands/use hand sanitizer to prevent  coronavirusd 2,495 67.0 – – 2,343 62.0 – –
I know how to adequately wash my hands/use hand sanitizer to prevent  coronavirusd 2,804 73.8 – – 2,423 64.2 – –
I have the supplies I need to be able to frequently handwash/use hand  sanitizerd 2,786 74.2 – – 2,505 66.3 – –
It is easy for me to frequently handwash/use hand  sanitizerd 2,676 72.1 – – 2,300 62.3 – –
It takes a lot of effort for me to frequently handwash/use hand sanitizer (reversed) 
(individual item)

3,604 94.1 – – 3,604 93.2 – –

N Me SDf Min, Max N Me SDf Min, Max
Capability composite  measured 3,612 3.6 1.7 0, 5 3,608 3.2 1.9 0,5

Opportunity Na %b –c –c Na %b –c –c

Seeing handwashing signs in public reminds me to wash my hands/seeing hand sani‑
tizer stations in public remind me to use hand  sanitizerg

1,065 29.9 – – 1,766 47.5 – –

Seeing other people washing their hands/use hand sanitizer reminds me to wash my 
hands/clean my  handsg

978 28.1 – – 1,157 32.2 – –

Frequent handwashing/hand sanitizer use is a habit in my everyday life 2,299 62.0 – – 1,311 37.5 – –
Lack of time can make it hard for me to frequently handwash/use hand sanitizer 
(reversed) (individual item)

3,479 95.2 – – 3,521 96.7 – –

N Me SDf Min, Max N Me SDf Min, Max
Opportunity composite  measureg 3,612 0.6 0.8 0, 2 3,608 0.8 0.9 0, 2

Motivation Na %b –c –c Na %b –c –c

Frequent handwashing/use of hand sanitizer is a good way to protect myself from 
 coronavirush

2,865 76.4 – – 2,207 59.3 – –

Frequent handwashing/use of hand sanitizer will protect people I care about from 
 coronavirush

2,526 68.1 – – 2,059 55.7 – –

People I care about think frequent handwashing/use of hand sanitizer is  importanth 2,049 55.1 – – 1,844 49.5 – –
I could become sick with coronavirus if I do not handwash/use hand sanitizer  frequentlyh 1,918 53.1 – – 1,413 38.2 – –

N Md SDe Min, Max N Md SDe Min, Max
Motivation composite  measureh 3,612 2.5 1.5 0, 4 3,608 2.0 1.6 0, 4
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handwashing would protect people the respondent 
cared about from coronavirus. Just over half of respond-
ents reported that people they care about think fre-
quent handwashing is important (55%) or that they (the 
respondents) could become sick with coronavirus if they 
do not wash hands frequently (53%).

For the composite measures, respondents scored an 
average of 3.6 (out of 5; 0 = no items were endorsed, 
5 = all five items endorsed) on the capability measure, 
an average of 0.6 (out of 2; 0 = no items were endorsed, 
2 = both items endorsed) on the opportunity meas-
ure and an average of 2.5 (out of 4; 0 = no items were 
endorsed, 4 = all items endorsed) on the motivation 
measure.

Hand sanitizer use and COM‑B
Respondents report high levels of capability to use hand 
sanitizer, with almost all respondents reporting that it 
does not take a lot of effort to frequently use hand sani-
tizer (93%) (Table 2). Two thirds of respondents reported 
that they have the supplies needed to frequently use hand 
sanitizer (66%), are capable of frequently using hand 
sanitizer to prevent coronavirus (65%), know how to ade-
quately use hand sanitizer to prevent coronavirus (64%), 
that it is easy to frequently use hand sanitizer (62%) and 
know when to use hand sanitizer to prevent coronavirus 
(62%). With regards to opportunity, almost all respond-
ents reported that lack of time did not make it hard to 
frequently use hand sanitizer (97%). Less than half of 
respondents, however, reported that seeing hand sani-
tizer stations reminded them to use hand sanitizer (48%), 
seeing other people use hand sanitizer reminded them to 
use hand sanitizer (32%), and that frequent hand sanitizer 
use is a habit in everyday life (38%). Finally, data from the 
motivation variables indicated that over half of respond-
ents believed that frequent use of hand sanitizer was a 

good way to prevent illness with coronavirus (59%) and 
56% perceived that frequent hand sanitizer use would 
protect people the respondent cared about from corona-
virus. Less than half of respondents, however, reported 
that people they care about think frequent use of hand 
sanitizer is important (50%) or that they could become 
sick with coronavirus if they do not use hand sanitizer 
frequently (38%).

For the composite measures, respondents scored an 
average of 3.2 (out of 5; 0 = no items were endorsed, 
5 = all five items endorsed) on the capability measure, 
an average of 0.80 (out of 2; 0 = no items were endorsed, 
2 = both items endorsed) on the opportunity meas-
ure and an average of 2.0 (out of 4; 0 = no items were 
endorsed, 4 = both items endorsed) on the motivation 
measure.

Other motivation variables
Less than half (49%) of respondents said they were con-
cerned about their own risk of infection with coronavi-
rus (Table 3). Over 80% of respondents said that whether 
they were infected with coronavirus was within their 
control and that it was possible to prevent coronavirus. 
Over 60% of respondents agreed that if they were care-
ful, they could avoid coronavirus infection. Seventy-five 
percent of respondents said that getting sick with coro-
navirus could be life threatening and 66% said that people 
who get coronavirus can experience severe symptoms.

Multiple regression analyses
Handwashing
Multiple logistic regressions identified seven variables 
that were significantly associated (p < 0.05) with respond-
ents reporting that they wash their hands often with soap 
and water to prevent coronavirus (Table  4). Those with 
higher perceived capability for handwashing had greater 

Table 3 Percent agreement with statements assessing respondents’ perceived susceptibility to, severity of, and control over 
coronavirus infection – Fall Styles data, 2020 (N = 3,615a)

a unweighted N; N < 3,625 due to missing data
b weighted % agreement

Survey item Na %b

Perceived Susceptibility
 I am concerned about my own risk of infection with coronavirus 1,910 49.2

Perceived Severity
 Getting sick with coronavirus can be life threatening 2,866 75.3

 Most people who get coronavirus only experience mild symptoms (reversed) 2,306 65.6

Perceived Behavioral Control
 Whether or not I am infected with coronavirus, is beyond my control (reversed) 2,998 81.1

 It is impossible to prevent coronavirus transmission (reversed) 3,083 84.8

 If I am careful, I can avoid coronavirus infection 2,321 62.4
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odds of self-reported frequent handwashing. Those who 
said frequent handwashing was a habit, which in this 
study was a measure of opportunity, more often reported 
frequent handwashing. On the other hand, those who 
said that public reminders to handwash reminded them 
to wash their hands, another measure of opportunity (the 
two items that make up the opportunity composite meas-
ure assess public reminders), less often reported frequent 
handwashing. Those with higher perceived motivation 
to wash their hands more often reported frequent hand-
washing. Those who perceived coronavirus to be a severe 
health problem (i.e., did not think that most people with 
coronavirus only experienced mild symptoms, thought 
getting sick with coronavirus could be life threaten-
ing) more often reported frequent handwashing. Finally, 
those who thought they could avoid coronavirus infec-
tion if they were careful more often reported frequent 
handwashing.

Hand sanitizer use
Multiple logistic regressions identified six variables that 
were significantly associated (p < 0.05) with respondents 
reporting that they were using alcohol-based hand sani-
tizer to prevent coronavirus (Table 5). Those with higher 
perceived capability to frequently use hand sanitizer had 

greater odds of  self-were more likely to reported hand 
sanitizer use to prevent coronavirus. Those who said fre-
quent hand sanitizer use was a habit, a measure of oppor-
tunity, more often reported hand sanitizer use. Those 
with higher perceived motivation to frequently use hand 
sanitizer more often reported hand sanitizer use. Those 
who perceived themselves susceptible to coronavirus or 
who perceived coronavirus to be a severe health problem 
more often reported hand sanitizer use. Finally, those 
who thought that whether they became infected with 
coronavirus was within their control more often reported 
hand sanitizer use.

Discussion
These nationally representative data suggest that in 
the fall of 2020, most U.S. adults were washing their 
hands often and using hand sanitizer to mitigate against 
COVID-19 transmission. When compared to previously 
published estimates of handwashing (using the same 
survey methodology and same survey question), self-
reported handwashing appeared to drop four percentage 
points (from 93 to 89%) between spring of 2020 and fall 
of 2020 [7] (there are no directly comparable figures for 
hand sanitizer use). Apparent decreases in handwash-
ing over this time period were notable for non-Hispanic 

Table 4 Multiple regression adjusted odds ratios of measures of capability, opportunity, and motivation to wash hand often to 
prevent coronavirus infection – Fall Styles data, 2020 (N = 3,602)

1 OR = odds ratio; for the individual items, the OR is the odds that those who endorsed the item self-reported handwashing compared to the odds that those who did 
not endorse the item (reference level) self-reported handwashing. For the composite measures, the OR is the change in odds associated with each 1-unit increase in 
the measure
2 CI = confidence interval
3 P = probability value
−−  items included in the adjusted model that were not significantly associated with self-reported handwashing

Reduced Model

aOR1 95% CI2 p‑value3

Capability Variables
 Capability Composite Measure 1.1 1.0, 1.2 .050

 Capability individual item—It takes a lot of effort for me to frequently handwash – – –

Opportunity Variables
 Opportunity Composite Measure 0.8 0.7, 1.0 .033

 Opportunity individual item—Frequent handwashing is a habit in my everyday life 2.4 1.8, 3.1  < .001

 Opportunity individual item—Lack of time can make it hard for me to frequently handwash (reversed) – – –

Motivation Variables
 Motivation Composite Measure 1.8 1.6, 2.1  < .001

Other Motivation Variables
 Perceived susceptibility—I am concerned about my own risk of infection with coronavirus – – –

 Perceived severity—Most people who get coronavirus only experience mild symptoms (reversed) 1.5 1.2, 2.0 .002

 Perceived severity—Getting sick with coronavirus can be life threatening 1.8 1.4, 2.4  < .001

 Behavioral control—Whether or not I am infected with coronavirus, is beyond my control (reversed) – – –

 Behavioral control—It is impossible to prevent coronavirus transmission (reversed) – – –

 Behavioral control—If I am careful, I can avoid coronavirus infection 1.3 1.0, 1.7 .030
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White people (from 94 to 88%), those with some col-
lege education (from 95 to 89%), and those in the Mid-
west (from 94 to 87%). Although it is not clear if these 
declines are statistically significant, decreases in self-
reported hygiene behavior among U.S. adults has been 
reported elsewhere, with at least two studies reporting 
a decrease in handwashing behavior over the course of 
the pandemic [36, 37]. These decreases during the pan-
demic contrast to reported increases in self-reported 
handwashing behavior among U.S. adults from fall 2019 
(before the COVID-19 pandemic) to summer 2020 
(during the pandemic) [11]. As the current study exam-
ined cross-sectional data, it is not clear what caused the 
decrease in self-reported handwashing from Spring 2020 
to Fall 2020. Perhaps the decrease is explained by the 
decrease in cases of COVID-19 in the U.S. during Sum-
mer 2020 [3]; this decrease in cases could have impacted 
the salience of health promotion messages and mitigation 
behaviors among U.S. adults. Future work should con-
tinue to monitor the public’s engagement in a range of 
COVID-19 mitigation behaviors and monitor factors that 
influence those behaviors. This work could provide more 
insight to explain shifts in self-reported behavior and 
could identify opportunities to promote recommended 
mitigation behaviors.

Hand hygiene and capability
This study identified how components of the COM-B 
Model (capability, opportunity, motivation) were related 
to hand hygiene behaviors. The COM-B model states that 
individuals must have both the psychological and physi-
cal capability to engage in a specific behavior [32]. This 
includes knowledge and understanding of the behavior 
and physical skill to do the behavior. Although high pro-
portions of respondents agreed with the capability state-
ments concerning handwashing and hand sanitizer use, 
there is still room for improvement. For example, 24% of 
respondents reported they were not capable of washing 
hands frequently, and 35% reported they were not capa-
ble of using hand sanitizer. This study was not designed 
to assess factors that impact capability to engage in hand 
hygiene behaviors; future work should do so. Addition-
ally, 33% and 38% of respondents did not know when 
they should wash their hands or use hand sanitizer, 
respectively, and 26% and 36% of respondents did not 
know how to adequately wash their hands or use hand 
sanitizer. Both of these behaviors are not novel, and U.S. 
adults were already engaging in them during the COVID-
19 pandemic [7–15]. Additionally, there is evidence 
that levels of knowledge about the use of handwashing 
as a prevention strategy is high among U.S. adults [34, 

Table 5 Multiple regression odds ratios of measures of capability, opportunity, and motivation to use alcohol‑based hand sanitizer to 
prevent coronavirus infection – Fall Styles data, 2020 (N = 3,600)

1 OR = odds ratio; for the individual items, the OR is the odds that those who endorsed the item self-reported hand sanitizer use compared to the odds that those 
who did not endorse the item (reference level) self-reported hand sanitizer use. For the composite measures, the OR is the change in odds associated with each 1-unit 
increase in the measure
2 CI = confidence interval
3 P = probability value
−−  items included in the adjusted model that were not significantly associated with self-reported hand sanitizer use

Reduced Model

aOR1 95% CI2 p‑value3

Capability Variables
 Capability Composite Measure 1.6 1.5, 1.7  < .001

 Capability individual item—It takes a lot of effort for me to frequently use hand sanitizer – – –
Opportunity Variables
 Opportunity Composite Measure – – –
 Opportunity individual item – Frequently using hand sanitizer is a habit in my everyday life 2.5 2.0, 3.3  < .001

 Opportunity individual item—Lack of time can make it hard for me to frequently use hand sanitizer (reversed) – – –
Motivation Variables
 Motivation Composite Measure 1.3 1.2, 1.4  < .001

Other Motivation Variables
 Perceived susceptibility—I am concerned about my own risk of infection with coronavirus 1.6 1.3, 2.0  < .001

 Perceived severity—Most people who get coronavirus only experience mild symptoms (reversed) 1.3 1.0, 1.5 .023

 Perceived severity—Getting sick with coronavirus can be life threatening – – –
 Behavioral control—Whether or not I am infected with coronavirus, is beyond my control (reversed) 1.3 1.0, 1.6 .043

 Behavioral control—It is impossible to prevent coronavirus transmission (reversed) – – –
 Behavioral control—If I am careful, I can avoid coronavirus infection – – –
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38]. However, the present study’s results suggest that 
health communication efforts may need to not only pro-
vide information about the importance of hand hygiene 
behaviors, but also provide information about when to 
engage in these behaviors, and the steps needed to cor-
rectly engage in them.

The composite measure of capability was associ-
ated with both hand hygiene behaviors assessed in this 
study, although the relationship was stronger for hand 
sanitizer use than for handwashing. The finding of asso-
ciation between capability and hand hygiene is con-
sistent with studies conducted both before and during 
the pandemic. In a pre-COVID-19 systematic review, 
White et  al. (2020) found that knowledge of when to 
wash hands and having access to supplies were posi-
tively associated with handwashing [39]. A study using 
the COM-B model to identify predictors of a suite of 
hygiene behaviors during the COVID-19 pandemic also 
found a relationship between capability and engaging 
in hygiene behaviors [22]. These results suggest that 
efforts to promote hand hygiene during the COVID-19 
pandemic among U.S. adults should consider address-
ing aspects of individual capability to engage in hand 
hygiene behaviors.

Hand hygiene and opportunity
Opportunity in the COM-B model refers to the physi-
cal and social opportunities for individuals to engage 
in a specific behavior and includes factors such as hav-
ing time or resources to do the behavior, cues to engage 
in the behavior, and interpersonal influencers such 
as social cues and norms [32]. Our data suggest that 
respondents had the physical opportunity of time to 
engage in hand hygiene; over 95% reported that lack of 
time did not make it hard to engage in frequent hand-
washing and hand sanitizer use. In contrast, however, 
most (60%) respondents said that visual cues (visual 
cues and seeing other people engage in hand hygiene) 
did not remind them to engage in hand hygiene behav-
iors. Indeed, the composite variable for opportunity, 
which included two items assessing visual cues, had 
a negative association with handwashing and was not 
associated with hand sanitizer use. This finding con-
trasts with work conducted before the COVID-19 
pandemic that found that being cued by handwash-
ing facilities tended to be positively associated with 
handwashing [39]. It is unclear why, in this study, vis-
ual cues were associated with respondents being less 
likely to report frequent handwashing behavior; addi-
tional studies are needed to further understand the 
relationship between cues and handwashing behaviors, 
including studies that assess frequency of observed hand-
washing behavior rather than self-reported behavior. 

Respondents’ perceptions of frequent handwash-
ing and hand sanitizer use as habits in everyday life 
was the only opportunity measure associated with 
respondents’ self-reported handwashing and hand 
sanitizer use behaviors. The finding of positive asso-
ciations between habits and hand hygiene is consistent 
with findings from other studies and suggests that sup-
porting the formation of hand hygiene habits may be 
useful in efforts to promote hand hygiene during the 
COVID-19 pandemic (particularly so, given the rela-
tively low percentages of respondents reporting hand 
hygiene habits) [40, 41]. Although habit was associated 
with self-reported hand hygiene behavior, only 38% 
of our respondents reported that frequent hand sani-
tizer use was a habit, and less than two-thirds reported 
that frequent handwashing was a habit in everyday 
life (62%). To promote hand hygiene behaviors, future 
communication approaches may want to focus on pro-
viding the public with strategies and tips to incorpo-
rate hand hygiene behaviors in daily routines. These 
strategies could include self-monitoring, planning, and 
behavior cues to foster habit formation [42].

Overall, however, our results suggest that when design-
ing health communication, education, and behavior change 
interventions to promote hand hygiene behavior, a focus 
on the construct of opportunity may not be as useful 
as focusing on other constructs of the COM-B model.

Hand hygiene and motivation
Of the three COM-B constructs evaluated in this study, 
motivation was most strongly associated with likelihood 
to report frequent handwashing and hand sanitizer use. 
The COM-B model posits that an individual must have 
enough motivation to engage in a particular behavior 
rather than engage in other behaviors or to not engage 
in any behaviors at all [32]. Our results support those of 
Miller et al. (2020) who also found that, overall, motiva-
tion was strongly associated with engaging in hygiene-
related behaviors during the COVID-19 pandemic, with 
motivation more strongly associated with hygiene behavior 
than capability and opportunity [22].

Our data on motivation measures suggest that the 
majority of U.S. adults are motivated to engage in hand 
hygiene behaviors—they believe that frequent hand-
washing is a good way to protect themselves from coro-
navirus, and to a lesser extent feel this way about hand 
sanitizer. Perceived efficacy of recommended behaviors 
and outcome expectancies have been found to be asso-
ciated with increased hand hygiene behavior during 
the COVID-19 pandemic [17, 26] and during previous 
pandemics [43], and with general determinants of hand 
hygiene behavior [39]. Of note, perceptions of effec-
tiveness of mitigation behaviors have been found to be 
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associated with knowledge about COVID-19 [44], sug-
gesting that efforts to address this aspect of motivation 
should include a focus on increasing baseline knowl-
edge of COVID-19.

Motivational measures of perceived susceptibility, 
severity, and behavioral control were associated with 
one or both of the hand hygiene behaviors. These find-
ings support other research showing significant relation-
ships between these constructs and hand hygiene in the 
COVID-19 pandemic [8, 10, 23, 26], during other pan-
demics [43], and in general [39]. Data collected during 
the COVID-19 pandemic shows significant variability 
in individuals’ perceptions of susceptibility and severity 
[8, 10, 23, 26]. Given the multiple factors that influence 
susceptibility to and severity of COVID-19, particu-
larly before the availability of vaccines, when these data 
were collected, this variability is perhaps not surprising. 
However, it does indicate that future efforts to increase 
prevention behaviors may need to focus on clear com-
munication concerning these concepts. Researchers may 
also wish to explore factors that influence perceived sus-
ceptibility to and severity of COVID-19. Indeed, it would 
likely be useful to identify factors that influence all the 
constructs of the COM-B model.

This study is subject to several limitations. First, 
although the data were weighted to be nationally repre-
sentative and computers and internet access were pro-
vided to respondents who needed them, it is possible 
that results may not be fully representative of the U.S. 
adult population (e.g., those uncomfortable with the 
internet may have been less likely to participate). Sec-
ond, the items developed for this study were not piloted 
prior to use. Correspondingly, composite measures 
were created post hoc and may lack construct validity. 
Third, the data might be affected by social desirabil-
ity bias, which might have resulted in overreporting 
of agreement with statements assessing COM-B con-
structs and of socially desirable behaviors, such as hand 
hygiene behaviors. Indeed, self-reported handwashing 
rates are consistently higher than observed handwash-
ing rates [45]. Finally, data for this study were cross-
sectional and as such we cannot make causal statements 
about the directionality of the relationships between 
hand hygiene behaviors and COM-B constructs.

Conclusion
The COM-B model was a helpful framework for 
increasing our understanding of hand hygiene behav-
ior; it identified capability and motivation, and to a 
lesser extent, opportunity, as predictors of both hand-
washing and hand sanitizer use during the COVID-
19 pandemic, prior to the availability of vaccines. We 
also found that the motivational measures of perceived 

severity and susceptibility to illness and behavioral con-
trol were positively associated with handwashing and 
hand sanitizer use. These findings highlight the need 
for health promotion strategies to focus on increasing 
and maintaining capability, opportunity, and motiva-
tion to engage in the targeted hand hygiene behaviors. 
The Behavior Change Wheel [32] outlines approaches 
that can be used to target these constructs in various 
behavior change interventions. This includes strategies 
such as increasing capability through improving knowl-
edge and understanding and increasing opportunity 
through habit formation. These findings can inform 
efforts to increase hand hygiene during the COVID-19 
pandemic and other hand hygiene promotion efforts.

Acknowledgements
We thank the survey participants and Fred Fridinger with CDC and Deanne 
Weber with Porter Novelli.

Disclaimer
The findings and conclusions in this report are those of the authors and 
do not necessarily represent the official position of the Centers for Disease 
Control and Prevention.

Authors’ contributions
LB interpreted data and drafted the manuscript. ERH led data analysis. AGW 
conceived of the project, interpreted data, and reviewed and edited the 
manuscript. BB, CBL, RF, and SJ reviewed and edited the manuscript. All 
authors read and approved the final manuscript.

Funding
The Centers for Disease Control and Prevention purchased the survey data 
license from Porter Novelli.

Availability of data and materials
The data that support the findings of this study are available from Porter 
Novelli Public Services but restrictions apply to the availability of these data, 
which were used under license for the current study, and so are not publicly 
available. Data are however available from the authors upon reasonable 
request (email Laura Brown at lrg0@cdc.gov) and with permission of Porter 
Novelli Public Services (deanne.weber@porternovelli.com).

Declarations

Ethics approval and consent to participate
Centers for Disease Control and Prevention (CDC) ethics point‑of‑contacts 
determined that ethics approval and consent to participate was deemed 
unnecessary for this project according to national regulations (§46.102); thus, 
it did not require review by CDC’s institutional review board. CDC licensed 
these data from Porter Novelli Public Services. Porter Novelli Public Services 
and its vendors adhere to all professional standards and codes of conduct set 
forth by the Council of American Survey Research Organizations (CASRO). All 
methods were carried out in accordance with relevant guidelines and regula‑
tions. Participants were respondents to an online survey panel administered 
by Porter Novelli Public Services. Because consent to participate was deemed 
unnecessary, respondents did not provide written consent; respondents’ 
logging in to the survey and responding to online survey questions was 
considered their consent. No personal identifiers are included in the data file 
that is provided to CDC.

Consent for publication
Not applicable.

Conflicts of interests
The authors declare that they have no conflicts of interest.



Page 11 of 12Brown et al. BMC Public Health         (2022) 22:2360  

Author details
1 National Center for Environmental Health, U.S. Centers of Disease Control 
and Prevention, 4770 Buford Highway, Atlanta, GA 30341, USA. 2 Division 
of Foodborne, Waterborne, and Environmental Diseases, U.S. Centers of Dis‑
ease Control and Prevention, Atlanta, GA 30341, USA. 

Received: 7 June 2022   Accepted: 5 December 2022

References
 1. CDC. Handwashing: Clean hands save lives: Global Handwashing Day. 

2021d. https:// www. cdc. gov/ handw ashing/ global‑ handw ashing‑ day. 
html. Available from: [Cited 03 Mar 2022]

 2. Doung‑ngern P, Suphanchaimat R, Panjangampatthana A, Janek‑
rongtham C, Ruampoom D, Daochaeng N, Eungkanit N, Pisitpayat N, 
Srisong N, Yasopa O, Plernprom P, Promduangsi P, Kumphon P, Suangtho 
P, Watakulsin P, Chaiya S, Kripattanapong S, Chantian T, Bloss E, Namwat 
C, Limmathurotsakul D. Case‑control study of use of personal protective 
measures and risk for SARS‑CoV 2 infection Thailand. Emerg Infect Dis. 
2020;26(11):2607–16. https:// doi. org/ 10. 3201/ eid26 11. 203003.

 3. CDC. Coronavirus disease 2019 (COVID‑19): cases of coronavirus disease 
2019 (COVID‑19) in the U.S. 2020 2021a. https:// covid. cdc. gov/ covid‑ 
data‑ track er/# datat racker‑ home. Available from: [Cited 13 Dec 2022]

 4. CDC. Coronavirus disease 2019 (COVID‑19): hand hygiene recommenda‑
tions. 2021b. https:// www. cdc. gov/ coron avirus/ 2019‑ ncov/ hcp/ hand‑ 
hygie ne. html. Available from: [Cited 03 Mar 2022]

 5. CDC. Handwashing: Clean hands save lives: Show me the science. 2021e. 
https:// www. cdc. gov/ handw ashing/ show‑ me‑ the‑ scien ce‑ hand‑ sanit 
izer. html. Available from: [Cited 03 Mar 2022]

 6. CDC. Coronavirus disease 2019 (COVID‑19): How to protect yourself and 
others. 2021c. https:// www. cdc. gov/ coron avirus/ 2019‑ ncov/ preve nt‑ 
getti ng‑ sick/ preve ntion. html. Available from: [Cited 03 Mar 2022]

 7. Brown L, Hoover ER, Barrett C, Vanden Esschert K, Collier S, Garcia‑Wil‑
liams A. Handwashing and disinfection precautions taken by U.S. adults 
to prevent coronavirus disease 2019 Spring 2020. BMC Research Notes. 
2020;13:550. https:// doi. org/ 10. 1186/ s13104‑ 020‑ 05398‑3.

 8. Bruine de Bruin W, Bennett D. Relationships between initial COVID‑19 risk 
perceptions and protective health behaviors: A national survey. Am J Prev 
Med. 2020; 59(2):157–67. https:// doi. org/ 10. 1016/j. amepre. 2020. 05. 001.

 9. Crane M, Shermock K, Omer S, Romley J. Change in reported adherence 
to nonpharmaceutical interventions during the COVID‑19 pandemic 
April‑November 2020. JAMA. 2021;325:883–5. https:// doi. org/ 10. 1001/ 
jama. 2021. 0286.

 10. Czeisler M, Garcia‑Williams A, Molinari N, Gharpure R, Li Y, Barrett C, 
Robbins R, Facer‑Childs E, Barger L, Czeisler C, Rajaratnam S, Howard M. 
Demographic characteristics, experiences, and beliefs associated with 
hand hygiene among adults during the COVID‑19 pandemic — United 
States, June 24–30, 2020. MMWR. 2020;69:1485–91. https:// doi. org/ 10. 
15585/ mmwr. mm694 1a3.

 11. Haston J, Miller G, Berendes D, Andujar A, Marshall B, Cope J, Huner C, 
Robinson B, Hill V, Garcia‑Williams A. Characteristics associated with 
adults remembering to wash hands in multiple situations before and 
during the COVID‑19 pandemic — United States, October 2019 and June 
2020. MMWR. 2020;69:1443–9. https:// doi. org/ 10. 15585/ mmwr. mm694 0a2.

 12. Hollis NJ, Thierry Garcia‑Williams A. Self‑reported handwashing and 
surface disinfection behaviors by U.S. adults with disabilities to prevent 
COVID‑19, Spring 2020. Disabil Health J. 2021;14(3):101096. https:// doi. 
org/ 10. 1016/j. dhjo. 2021. 101096.

 13. Hsing J, Jasmin M, Barrero‑Castillero A, Jani S, Pulendran U, Lin B, Thomas‑
Uribe M, Wang C. Influence of health beliefs on adherence to COVID‑19 
preventative practices: International social media–based survey study. J 
Med Internet Res. 2020;23(2):e23720. https:// doi. org/ 10. 2196/ 23720.

 14. Juhn Y, Wi C, Ryu E, Sampahkumar P, Takahashi P, Yao J, Binnicker M, Natoli 
T, Evans T, King K, Volpe S, Pircon J, Damaso S, Pignolo R. Adherence to 
public health measures mitigates the risk of COVID‑19 infection in older 
adults: a community‑based study. Mayo Clin Proc. 2021;96(4):912–20. 
https:// doi. org/ 10. 1016/j. mayocp. 2020. 12. 016.

 15. Kantor B, Kantor J. Non‑pharmaceutical interventions for pandemic 
COVID‑19: a cross‑sectional investigation of US general public beliefs 

attitudes, and actions. Front Med. 2020;7:384. https:// doi. org/ 10. 3389/ 
fmed. 2020. 00384.

 16. Alsan M, Stantcheva S, Yang D, Cutler D. Disparities in Coronavirus 2019 
reported incidence, knowledge, and behavior among US adults. JAMA 
Netw Open. 2020;3(1–11):e2012403. https:// doi. org/ 10. 1001/ jaman etwor 
kopen. 2020. 12403.

 17. Moran C, Campbell D, Campbell T, Roach P, Bourassa L, Collins Z, Stasie‑
wicz M, McLane P. Predictors of attitudes and adherence to COVID‑19 
public health guidelines in Western countries: a rapid review of the 
emerging literature. J Pub Health. 2021;43(4):1–15. https:// doi. org/ 10. 
1093/ pubmed/ fdab0 70.

 18. Firouzbakht M, Omidvar S, Firouzbakht S, Asadi‑Amoli A. COVID‑19 
preventive behaviors and influencing factors in the Iranian population; 
a web‑based survey. BMC Public Health. 2021;21:143. https:// doi. org/ 10. 
1186/ s12889‑ 021‑ 10201‑4.

 19. Norman P, Wilding S, Conner M. Reasoned action approach and compli‑
ance with recommended behaviours to prevent the transmission of 
the SARS‑CoV‑2 virus in the UK. Br J Health Psychol. 2020;25(4):1006–19. 
https:// doi. org/ 10. 1111/ bjhp. 12474.

 20. Barrett C, Cheung KL. Knowledge, socio‑cognitive perceptions and the 
practice of hand hygiene and social distancing during the COVID‑19 
pandemic: a cross‑sectional study of UK university students. BMC Public 
Health. 2021;426:1–18. https:// doi. org/ 10. 1186/ s12889‑ 021‑ 10461‑0.

 21. Dryhurst S, Schneider C, Kerr J, Freeman A, Recchia G, van der Bles A, 
Spiegelhalter D, van der Linden S. Risk perceptions of COVID‑19 around 
the world. J Risk Res. 2020;23:994–1006. https:// doi. org/ 10. 1080/ 13669 
877. 2020. 17581 93.

 22. Miller J, Hartman T, Levita L, Martinez A, Mason L, McBride O, McKay R, 
Murphy J, Shevlin M, Stocks T, Bennett K, Bentall R. Capability, oppor‑
tunity, and motivation to enact hygienic practices in the early stages 
of the COVID‑19 outbreak in the United Kingdom. Br J Health Psychol. 
2020;25(4):856–64. https:// doi. org/ 10. 1111/ bjhp. 12426.

 23. Seale H, Heywood A, Leask J, Sheel M, Thomas S, Durrheim D, Bolsewicz 
K, Kaur R. COVID‑19 is rapidly changing: examining public percep‑
tions and behaviors in response to this evolving pandemic. PLoS ONE. 
2020;15(6):e0235112. https:// doi. org/ 10. 1371/ journ al. pone. 02351 12.

 24. Sharma M, Batra K, Davis R, Wilkerson A. Explaining handwashing 
behavior in a sample of college students during COVID‑19 pandemic 
using the Multi‑Theory Model (MTM) of Health Behavior Change: a single 
institutional cross‑sectional survey. Healthcare. 2021;9:1–15. https:// doi. 
org/ 10. 3390/ healt hcare 90100 55.

 25. Yildirim M, Gecer E, Akgul O. The impacts of vulnerability, perceived risk, 
and fear on preventive behaviours against COVID‑19. Psych Health Med. 
2021;26(1):35–43. https:// doi. org/ 10. 1080/ 13548 506. 2020. 17768 91.

 26. Zickfeld J, Schubert T, Herting A, Grahe J, Faasse K. Correlates of health‑
protective behavior during the initial days of the COVID‑19 outbreak in 
Norway. Front Psychol. 2020;11:1–19. https:// doi. org/ 10. 3389/ fpsyg. 2020. 
564083.

 27. Lin C, Imani V, Majd NR, Ghasemi Z, Griffiths M, Hamilton K, Hagger M, 
Pakpour A. Using an integrated social cognition model to predict COVID‑
19 preventive behaviours. Br J Health Psych. 2020;25:981–1005. https:// 
doi. org/ 10. 1111/ bjhp. 12465.

 28. Tong KK, Chen JH, Yu EW, Wu A. Adherence to COVID‑19 precaution‑
ary measures: Applying the Health Belief Model and generalised social 
beliefs to a probability community sample. Applied Psychology: Health 
and Well‑Being. 2020;12(4):1–19. https:// doi. org/ 10. 1111/ aphw. 12230.

 29. DiClemente R, Crosby R, Kegler M. 2009. (Eds.). (2009). Emerging theories 
in health promotion practice and research (2nd ed.). Jossey‑Bass/Wiley.

 30. National Cancer Institute. Theory at a Glance: Application to Health Pro‑
motion and Health Behavior (Second Edition). Niu Z, Qin Z, Hu P, Wang T. 
2021. Health Beliefs, trust in media sources, health literacy, and preventive 
behaviors among high‑risk Chinese for COVID‑19 Health Communication. 
2005;1–9. https:// doi. org/ 10. 1080/ 10410 236. 2021. 18806 84.

 31. Weston D, Ip A, Amlot R. Examining the application of behaviour change 
theories to infectious disease outbreaks and emergency response: a 
review of reviews. BMC Pub Health. 2020;20:1483. https:// doi. org/ 10. 
1186/ s12889‑ 020‑ 09519‑2.

 32. Michie S, Atkins L, West R. 2014. The Behavior Change Wheel: A guide to 
designing interventions. Silverback Publishing Great Britain.

 33. PorterNovelli. ConsumerStyles & YouthStyles. 2020. http:// styles. porte 
rnove lli. com/ consu mer‑ youth styles/. Available from: [Cited 03 Jan 2022]

https://www.cdc.gov/handwashing/global-handwashing-day.html
https://www.cdc.gov/handwashing/global-handwashing-day.html
https://doi.org/10.3201/eid2611.203003
https://covid.cdc.gov/covid-data-tracker/#datatracker-home
https://covid.cdc.gov/covid-data-tracker/#datatracker-home
https://www.cdc.gov/coronavirus/2019-ncov/hcp/hand-hygiene.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/hand-hygiene.html
https://www.cdc.gov/handwashing/show-me-the-science-hand-sanitizer.html
https://www.cdc.gov/handwashing/show-me-the-science-hand-sanitizer.html
https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/prevention.html
https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/prevention.html
https://doi.org/10.1186/s13104-020-05398-3
https://doi.org/10.1016/j.amepre.2020.05.001
https://doi.org/10.1001/jama.2021.0286
https://doi.org/10.1001/jama.2021.0286
https://doi.org/10.15585/mmwr.mm6941a3
https://doi.org/10.15585/mmwr.mm6941a3
https://doi.org/10.15585/mmwr.mm6940a2
https://doi.org/10.1016/j.dhjo.2021.101096
https://doi.org/10.1016/j.dhjo.2021.101096
https://doi.org/10.2196/23720
https://doi.org/10.1016/j.mayocp.2020.12.016
https://doi.org/10.3389/fmed.2020.00384
https://doi.org/10.3389/fmed.2020.00384
https://doi.org/10.1001/jamanetworkopen.2020.12403
https://doi.org/10.1001/jamanetworkopen.2020.12403
https://doi.org/10.1093/pubmed/fdab070
https://doi.org/10.1093/pubmed/fdab070
https://doi.org/10.1186/s12889-021-10201-4
https://doi.org/10.1186/s12889-021-10201-4
https://doi.org/10.1111/bjhp.12474
https://doi.org/10.1186/s12889-021-10461-0
https://doi.org/10.1080/13669877.2020.1758193
https://doi.org/10.1080/13669877.2020.1758193
https://doi.org/10.1111/bjhp.12426
https://doi.org/10.1371/journal.pone.0235112
https://doi.org/10.3390/healthcare9010055
https://doi.org/10.3390/healthcare9010055
https://doi.org/10.1080/13548506.2020.1776891
https://doi.org/10.3389/fpsyg.2020.564083
https://doi.org/10.3389/fpsyg.2020.564083
https://doi.org/10.1111/bjhp.12465
https://doi.org/10.1111/bjhp.12465
https://doi.org/10.1111/aphw.12230
https://doi.org/10.1080/10410236.2021.1880684
https://doi.org/10.1186/s12889-020-09519-2
https://doi.org/10.1186/s12889-020-09519-2
http://styles.porternovelli.com/consumer-youthstyles/
http://styles.porternovelli.com/consumer-youthstyles/


Page 12 of 12Brown et al. BMC Public Health         (2022) 22:2360 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 34. McFadden S, Malik A, Aguolu O, Willebrand K, Omer S. Perceptions of 
the adult US population regarding the novel coronavirus outbreak. PLoS 
ONE. 2020;15(4):e0231808. https:// doi. org/ 10. 1371/ journ al. pone. 02318 08.

 35. O’Connor P. Lydon S. 2021. COM‑B Hand Hygiene Behaviour Question‑
naire. https:// psych ology roots. com/ com‑b‑ hand‑ hygie ne‑ behav ior‑ quest 
ionna ire/. [Cited 03 Jan 2022]

 36. Hutchins HJ, Wolff B, Leeb R, Ko JY, Odom E, Willey J, Friedman A, Bitsko 
RH. MMWR Morb Mortal Wkly Rep. 2020;69(43):1584‑90.  https:// doi. org/ 
10. 15585/ mmwr. mm694 3e4.

 37. Kim J, Crimmins E. How does age affect personal and social reactions to 
COVID‑19: results from the national understanding America study. PLoS 
ONE. 2020;15(11):e0241950. https:// doi. org/ 10. 1371/ journ al. pone. 02419 50.

 38. Geldsetzer P. Use of rapid online surveys to assess people’s perceptions 
during infectious disease outbreaks: a cross‑sectional survey on COVID‑
19. J Med Internet Res. 2020;22(4):e18790. https:// doi. org/ 10. 2196/ 18790.

 39. White S, Thorseth AH, Dreibelbis R, Curtis V. The determinants of hand‑
washing behaviour in domestic settings: an integrative systematic review. 
Int J Hyg Enviro Health. 2020;227(11351):21–14. https:// doi. org/ 10. 1016/j. 
ijheh. 2020. 113512.

 40. Dreibelbis R, Winch PJ, Leontsini E, Hulland K, Ram P, Leanne Unicomb 
L, Luby S. The Integrated Behavioural Model for Water, Sanitation, and 
Hygiene: a systematic review of behavioural models and a framework for 
designing and evaluating behaviour change interventions in infrastruc‑
ture‑restricted settings. BMC Pub Health. 2013;13:1015. https:// doi. org/ 
10. 1186/ 1471‑ 2458‑ 13‑ 1015.

 41. Lally P, Gardner B. Promoting habit formation Health Psych Rev. 
2013;7:S137‑158. https:// doi. org/ 10. 1080/ 17437 199. 2011. 60364.

 42. Gardner B, Rebar A. Habit formation and behavior change Oxford 
Research Encyclopedia: Psychology. 2019;1‑29. https:// doi. org/ 10. 1093/ 
acref ore/ 97801 90236 557. 013. 12

 43. Bish A, Michie S. Demographic and attitudinal determinants of protec‑
tive behaviours during a pandemic: a review. Br J Health Psycho. 
2010;15(4):797–824. https:// doi. org/ 10. 1348/ 13591 0710X 485826.

 44. Prasetyo Y, Castillo A, Salonga L, Sia J, Seneta J. Factors affecting perceived 
effectiveness of COVID‑19 prevention measures among Filipinos during 
Enhanced Community Quarantine in Luzon, Philippines: integrating 
protection motivation theory and extended theory of planned behavior. 
Int J Infect Dis. 2020;99:312–23. https:// doi. org/ 10. 1016/j. ijid. 2020. 07. 074.

 45. Contzen N, De Pasquale S, Mosler H‑J. Over‑reporting in handwashing 
self‑reports: potential explanatory factors and alternative measurements. 
PLoS ONE. 2015;10(8):e0136445. https:// doi. org/ 10. 1371/ journ al. pone. 
01364 45.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://doi.org/10.1371/journal.pone.0231808
https://psychologyroots.com/com-b-hand-hygiene-behavior-questionnaire/
https://psychologyroots.com/com-b-hand-hygiene-behavior-questionnaire/
https://doi.org/10.15585/mmwr.mm6943e4
https://doi.org/10.15585/mmwr.mm6943e4
https://doi.org/10.1371/journal.pone.0241950
https://doi.org/10.2196/18790
https://doi.org/10.1016/j.ijheh.2020.113512
https://doi.org/10.1016/j.ijheh.2020.113512
https://doi.org/10.1186/1471-2458-13-1015
https://doi.org/10.1186/1471-2458-13-1015
https://doi.org/10.1080/17437199.2011.60364
https://doi.org/10.1093/acrefore/9780190236557.013.12
https://doi.org/10.1093/acrefore/9780190236557.013.12
https://doi.org/10.1348/135910710X485826
https://doi.org/10.1016/j.ijid.2020.07.074
https://doi.org/10.1371/journal.pone.0136445
https://doi.org/10.1371/journal.pone.0136445

	Application of the Capability, Opportunity, Motivation and Behavior (COM-B) model to identify predictors of two self-reported hand hygiene behaviors (handwashing and hand sanitizer use) to prevent COVID-19 infection among U.S. adults, Fall 2020
	Abstract 
	Background: 
	Objective: 
	Methods: 
	Results: 
	Conclusions: 

	Introduction
	Methods
	Demographic variables
	Hand hygiene variables
	COM-B variables
	Other motivation variables
	Analysis

	Results
	Descriptive analyses
	Demographics
	Hand hygiene
	Handwashing and COM-B
	Hand sanitizer use and COM-B
	Other motivation variables

	Multiple regression analyses
	Handwashing
	Hand sanitizer use


	Discussion
	Hand hygiene and capability
	Hand hygiene and opportunity
	Hand hygiene and motivation

	Conclusion
	Acknowledgements
	References


