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Abstract
Background  While previous studies have identified a range of factors associated with mask wearing in the US, little is known 
about drivers of mask-wearing among racial and ethnic minority groups. This analysis assessed whether factors positively 
associated with wearing a mask early in the pandemic differed between participants grouped by race/ethnicity (Hispanic, 
non-Hispanic Black, non-Hispanic Asian, and non-Hispanic White).
Method  Data were obtained from a US internet panel survey of 3217 respondents during May–November 2020 (weighted 
by race/ethnicity, age, gender, and education to the US national population). Within each of the four available racial/ethnic 
groups, crude and adjusted odds ratios (COR and AOR) were calculated using logistic regression to assess factors positively 
associated with wearing a mask. Adjusted models were controlled for age, gender, education, county COVID-19 case count, 
presence of a state-issued mask mandate, and interview month.
Results  The following variables were most strongly positively associated with mask wearing (p<0.05) in each racial/ethnic 
group: Hispanic—seeing others wearing masks (AOR: 6.7), importance of wearing a mask combined with social distancing 
(AOR: 3.0); non-Hispanic Black—belief that wearing a mask would protect others from coronavirus (AOR: 5.1), reporting 
hearing that one should wear a mask (AOR: 3.6); non-Hispanic Asian—belief that people important to them believe they 
should wear a mask (COR: 5.1, not statistically significant); and non-Hispanic White—seeing others wearing masks (AOR: 
3.1), importance of wearing a mask (AOR: 2.3).
Conclusion  Public health efforts to encourage mask wearing should consider the diversity of behavioral influences within 
different population groups.
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Throughout much of the COVID-19 pandemic in the USA, 
Hispanic, non-Hispanic Black, and American Indian or 
Alaska Native persons have been at significantly higher risk 
of experiencing serious illness and mortality compared to 
non-Hispanic White persons [1, 2]. From early in the pan-
demic, there have been calls to address the racial and ethnic 

health disparities driving increased COVID-19 mortality 
[3–5]. One way to accomplish this goal is to prioritize the 
promotion of protective measures such as mask wearing 
among groups at elevated risk of exposure to the virus and 
of worse outcomes when infected.

Health Behavior Theory Applied to Mask 
Wearing Promotion During COVID‑19 

“Health behavior theory” is a term that refers collectively 
to numerous theoretical models that help explain why indi-
viduals engage in behaviors that may positively or nega-
tively affect their health and what factors contribute to those 
behaviors [6]. Although health behavior theory encompasses 
a wide range of explanatory models, together, it represents a 
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consistent approach to understanding (and potentially influ-
encing) health-related behavior, and it assumes that behav-
iors are the predictable result of individual, interpersonal, 
social, cultural, and societal factors. While there is no one 
model that explains all behavior, applying one or more mod-
els to situations in which people’s behavior can either protect 
them or put them at increased risk for disease can help clar-
ify what is driving behavior [7]. Some examples of factors 
examined in behavioral theory models are the perceived risk 
from a disease [8], one’s attitude (positive, negative) towards 
a behavior, confidence that one can perform a behavior (self-
efficacy) [9], and a belief that others perform the behavior 
and believe that you should also (social norms) [10].

In order to measure the presence or absence of these fac-
tors, behavioral scientists often conduct surveys in which 
they provide statements that express an attitude or percep-
tion, and ask participants to rate the extent to which they 
agree with the statement. Ideally, scientists are able to present 
multiple variations of a statement, including some versions 
that present the statement in the negative. With responses 
to multiple statements factored together, we can “construct” 
a measure of an attitude or perception. For this reason, the 
resulting measures are called “behavioral theory constructs.” 
However, there is no established consensus on the number of 
statements to use to represent a behavioral theory construct.

Prior Behavioral Theory‑Based Analysis 
of Predictors of Mask Wearing During 
COVID‑19

Prior research by Barile et al. [11], applied behavioral theory 
to mask wearing behavior during COVID-19. They identi-
fied associations between behavioral theory-based predictors 
and self-reported mask wearing frequency using survey data 
collected during May and June of 2020. They used predic-
tors primarily derived from the theory of planned behav-
ior: attitudes, perceived subjective norms, and perceived 
behavioral control [9]. In the context of mask wearing dur-
ing COVID-19, “attitudes” refer to an individual’s feelings 
about mask-wearing, “perceived subjective norms” are the 
perceived social pressures to wear a mask, and “perceived 
behavioral control” refers to an individual’s belief in their 
ability to successfully wear a mask. Another behavioral the-
ory construct of interest was how intention to wear a mask 
may be more or less likely to result in a mask being actually 
worn based on other factors. The team used data from a 
cross-sectional panel survey of US adults conducted in May 
and June 2020 (N = 1004).

Barile et al. found that perceived subjective norms, per-
ceived behavioral control, and attitudes toward the behavior 
were all positively associated with intention to wear a face 
covering in public. They further found that the intention to 

wear a face covering was positively associated with self-
reported wearing of a face covering if other people were 
observed wearing face coverings in public, although this 
effect appeared slightly stronger with cloth face coverings 
than other types of masks. They concluded that the intention 
to wear face coverings and observing other people wearing 
them are important behavioral predictors of adherence to 
the CDC recommendation to wear face coverings in public.

Behavioral Theory Model Featuring Race/
Ethnic Group as a Social Environment

In this analysis, we analyze the same survey data, but with 
several more months added (July–November 2020). We 
build on the approach of Barile and colleagues, using many 
of the same behavioral constructs, but we also have added a 
new “social environment” element that comes from social 
ecological theory [12]. This theory focuses on the influ-
ence that social environments at multiple levels can have 
on an individual’s behavior. In the context of COVID-19, 
belonging to a particular racial/ethnic group can result in 
experiencing a different social environment around mask 
wearing, whether due to race-based bias, limited access to 
health care that leaves one more vulnerable to COVID-19 
effects, or a concern about how one will be viewed when 
wearing a mask. Framed this way, identifying as a mem-
ber of a particular racial/ethnic group suggests exposure to 
a particular social environment that might influence mask 
wearing behavior and might even affect the ways that differ-
ent behavior theory-based constructs influence this behavior.

Figure 1 below provides a graphic illustration of the ana-
lytic model which incorporates both theories. This model is 
different from that of Barile et al. [11] in a few important 
ways. The current model takes a less granular view of the 
relationship between intention and behavior and also defines 
the outcome of interest as wearing a mask of any type (not 
distinguishing between cloth and other types). This model 
also incorporates three additional behavioral theory con-
structs: outcome expectations, belief about the importance 
of multiple preventive behaviors, and cues to action. The 
most significant revision is the addition of the social envi-
ronment (represented by the circle) of racial/ethnic group 
membership as a context within which mask wearing behav-
ior occurs [12].

Several social environmental factors around race/ethnic-
ity are particularly salient in the COVID-19 context: the 
heightened risk of infection with SARS-CoV-2 for indi-
viduals within some racial/ethnic groups due to differences 
in employment opportunities; poorer health outcomes after 
COVID-19, both due to poor access to treatment and access 
to preventive health care over the life cycle; and a range 
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of race/ethnicity-specific experiences that may influence a 
person’s likelihood of wearing a mask.

While it is not possible with available data to test the 
effects of social environment directly, by testing associations 
between behavioral theory constructs within four groups of 
race/ethnicity separately we can get an indirect indication 
of whether social environment may influence behavior. 
With four separate models, controlling for a large number 
of demographic factors, we see whether positively correlated 
behavioral theory constructs are similar across all groups, 
or different. We hypothesize that analyses conducted 
separately for each major group of race/ethnicity using 
the same protocol will result in different behavior theory-
based constructs being positively associated with mask 
wearing behavior. In order to make this analysis possible, 
data from seven monthly survey rounds were pooled, and 
respondents were grouped by race/ethnicity regardless of 
survey month. This significantly larger sample size makes 
it possible to evaluate behavior theory-based constructs 
within four major groups of race/ethnicity: Hispanic, non-
Hispanic Black (“Black”), non-Hispanic Asian (“Asian”), 
and non-Hispanic White (“White”). This analysis looks at 
what COVID-19-related behavior theory constructs are most 
strongly associated with mask wearing behavior in each of 
these groups and also at whether applying a similar process 
separately in four different social environments results in 
similar results in each group.

While a growing body of evidence exists regarding 
attitudes, beliefs, and perceived social norms associated 
with mask wearing behavior for the US population as 
a whole [11, 13–24], far less is known about drivers 
and barriers within racial and ethnic minority groups 
[25–30]. It is important to distinguish studies about what 
drives mask wearing behavior (or impedes it) from stud-
ies that simply describe differences in mask wearing fre-
quency by racial and ethnic group [31]. The latter does 
not provide any guidance for community-based commu-
nication strategies to increase mask wearing. In other 
health fields (e.g., cancer screening, exercise intentions, 
and arthritis treatment), studies of barriers and drivers to 
self-protective behaviors have revealed different behav-
ioral drivers and barriers to exist in different racial/eth-
nic groups [32–35].

While this work is grounded in theory, our goal is also 
practical. In addition to exploring relationships between 
behavioral theory constructs and mask wearing behaviors 
in four separate social environments of race/ethnicity, we 
seek to demonstrate a process by which actionable drivers 
of mask wearing can be identified and used for interven-
tion development. We do not intend for the specific results 
obtained from this national online survey to be used to 
develop mask promotion interventions, but rather that the 
process be replicated in each local community to guide 
evidence-based intervention development.
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Fig. 1   Theory-based model for associations assessed for mask wearing within four distinct social environments (lived experiences of race/ethnic-
ity during COVID-19) 
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Methods

The analytic dataset came from a series of on-line panel 
surveys collected for the CDC COVID-19 response by an 
internet panel survey company [36]. The primary purpose 
of the surveys was to periodically assess a national sample 
of adults on their experiences, beliefs, and attitudes about 
COVID-19 and self-protection and to use results to guide 
COVID-19 response activities. One of the self-protection 
behaviors measured was wearing a mask or face cover-
ing. The survey data was weighted to represent the 2010 
US population in terms of age, sex, race/ethnicity, and 
education.

The surveys were administered monthly to an opt-in 
new sample of approximately 500 adults (not surveyed 
previously) from the continental US aged ≥18 years. 
Quota sampling and statistical weighting were employed to 
reflect the US population by gender, age, region, race/eth-
nicity, and education. Participants were recruited to partic-
ipate in an on-line survey via mail and other publicity and, 
once enrolled, were screened to assure that the participant 
had not participated in another online survey within the 
last six weeks. As the survey was intended to “take the 
pulse” of the national population during the pandemic, 
data was collected exclusively through a self-administered 
internet-based survey. This activity was reviewed by CDC 
and was conducted consistent with applicable federal law 
and CDC policy [39, 40].

In order analyze the survey data by race/ethnicity, 
the seven monthly surveys were merged, creating a sin-
gle dataset in which month of survey completion was 
a variable. Five additional county-level variables were 
added to the dataset: COVID-19 case and death counts 
(each for the previous day and cumulatively from the 
first local case) [37] and whether a state-issued mask 
mandate was in effect in the respondent’s county on the 
date of interview [38].

To match the county-level variables with respond-
ents, the zip code provided by respondents was assigned 
a county FIPS code using the US Department of Hous-
ing and Urban Development-US Postal Service zip code 
crosswalk file [41]. For the 879 (27%) respondents whose 
zip code matched multiple counties, the county with the 
highest proportion of the zip code’s residential addresses 
was assigned as the county of residence.

Categorization of Race/Ethnicity Group

To analyze data by race and ethnicity, mutually exclu-
sivegroups of participants were created: Hispanic, Black, 
Asian, White, and “multiple or other race.” First, any 

respondent indicating Hispanic ethnicity was classified as 
Hispanic, regardless of race. Next, the remaining partici-
pants (non-Hispanic) who reported Black, Asian, or White 
as their race were classified accordingly. All non-Hispanic 
respondents reporting race as American Indian or Alaska 
Native, Native Hawaiian, other Pacific Islander or report-
ing more than one race were classified as “multiple or 
other race.” Due to the small sample size and heterogene-
ity of the “multiple or other race” category, this group was 
excluded from the analysis.

Outcome Variable

The main outcome of interest was “always” wearing a mask 
when going out in public in the previous week. Since the 
survey asked two separate questions about wearing a cloth 
mask and about wearing any other kind of mask, a response 
of “always” to either question constituted “always” wearing a 
mask. Both questions contained the same format: “In the past 
week, when you have gone outside of your home for work, 
grocery shopping, or other activities that involved interact-
ing with other people, how often did you wear [a cloth face 
covering/paper disposable mask, surgical mask, dust mask, 
or other respirator, such as an N95] that covered your nose 
and mouth?” “Always” by itself was selected for the outcome 
because “always” wearing a mask was the intended behavior 
and because a very large proportion of respondents reported 
“always” wearing a mask. The comparison of the intended 
response versus all other responses was both advantageous 
because it would be the goal of any future intervention and 
reasonable analytically because it provided sufficient sample 
size in both response groups to make modelling of the rela-
tively small racial/ethnic groups possible.

Independent Variables: Attitudes, Beliefs, 
and Perceptions About COVID‑19 and Mask Wearing

As described by Barile et al. (2020) [11], the surveys were 
designed to include measures of several COVID-19-related 
attitudes, beliefs, and perceptions recognized in behavioral 
theory to often influence behavior [42]. Consistent with 
theory, these attitudes, beliefs, and perceptions (“behavio-
ral theory constructs”) [43] were measured by presenting 
construct-related statements and asking participants to rate 
their level of agreement (“disagree,” “neither agree nor 
disagree,” and “agree”) with the statement. For example, 
a participant’s level of agreement with the statement, “I 
would protect others from coronavirus if I wear a mask 
when I go out in public” is an indicator of whether they 
hold positive or negative outcome expectations for mask 
wearing. When agreement (or disagreement) is correlated 
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with mask-wearing behavior, we can uncover what influ-
ences mask wearing behavior.

In addition to outcome expectations, six other behavioral 
constructs were assessed using these types of statements: 
perceived (COVID-19) susceptibility, perceived (COVID-19) 
severity, attitude toward (mask wearing) behavior, subjective 
social norms (what you believe others think you should do), 
belief about the importance of multiple preventive behaviors, 
and personal agency (belief in your ability to act). However, 
for the construct descriptive (or observed) social norms, 
respondents were asked to rate the frequency of having seen 
others wearing a cloth or other face covering (“rarely/never, 
sometimes, often/always”), and for the cue to action construct, 
respondents were asked to identify any from a list of messages 
they had heard about in public or in the media. If they selected 
“wear a face/covering/mask in public” as a message they had 
heard, then they were coded as having heard this message.

Several other types of independent variables were 
analyzed: COVID-19 case and fatality counts (per 
respondent county), presence/absence of a state-wide mask 
wearing mandate at time of survey, gender, age, education, 
geographic region, urban/rural status, employment 
status, household income, and responses to questions 
about participants personal experiences with COVID-19. 
Frequencies for mask wearing behavior questions and all 
of the independent variables were displayed by a racial/
ethnic group.

Statistical Analysis

Since the primary goal of the analysis was to identify the 
relationships between behavioral theory constructs and 
mask wearing frequency within each race/ethnicity group, 
mask wearing behavior was modelled separately for each 
racial/ethnic group. The nine behavioral theory constructs 
described above were included in each of four separate 
binary logistic regression models, as well as age, sex, edu-
cation, cumulative COVID-19 case count, presence of a 
state-issued mask mandate, and survey month. This is a 
fundamentally different approach from creating a single 
model with race/ethnicity as a covariate, one which is more 
consistent with a health equity perspective, because it seeks 
to identify drivers of mask wearing behavior within different 
racial/ethnic groups, rather than treating race/ethnicity as a 
potentially causal factor. Within each of the four racial/eth-
nic groups, crude and adjusted odds ratios (“COR,” “AOR”) 
were calculated. All analyses were weighted using the pro-
vided survey weights. Statistical analyses were performed 
using IBM SPSS, version 29.0.

As explained above, behavioral theory constructs are 
sometimes formulated using multiple agree/disagree type 
statements. Since the seven surveys that constitute the analy-
sis data set were not originally intended for analysis as a 

merged dataset, many of the behavioral theory construct 
statements were not included in all seven months. Conse-
quently, analysts used a single statement for each construct 
in order to be consistent across all constructs. However, 
for five of the nine behavioral theory constructs, there was 
more than one statement for which data had been collected 
in all seven months. For example, for the construct, attitude 
toward behavior, one statement was, “I think it is a good 
idea for everyone to wear a face covering/mask while out in 
public,” while a second statement was, “I think it is a good 
idea for me to wear a face covering/mask while out in pub-
lic.” In these cases, bivariate correlations were calculated 
between each statement and “always” wearing a mask for 
each racial/ethnic group. The statement with the strongest 
correlation within that group was chosen for inclusion in 
logistic regression modelling for that group.

Results

Demographic and County Characteristics 
by Respondent Racial/Ethnic Group

The 3,217 respondents who left their home at least once 
in the past seven days included: 2,240 White respondents 
(63%1), 381 Hispanic respondents (16%), 345 Black 
respondents (12%), 158 Asian respondents (5%), and 93 
respondents of non-Hispanic, and other or multiple race 
(3%). Weighted frequencies of demographic characteristics 
of these respondent groups are shown in Table 1. Hispanic 
respondents were more likely to report being employed 
(66% (348/528)) than any other group (range: 53–56%). 
All groups had their greatest proportion of respondents 
in the two middle income categories, (“$25,000–$49,999” 
and “$50,000–$99,999”); however, 31% (123/397) of Black 
respondents were reported being in the lowest income 
group (“$25,000 or below”), more than ten percentage 
points higher than any other group.

Table  2 shows the county characteristics of survey 
respondents grouped by race/ethnicity for: Hispanic, Asian, 
Black, and White respondents. Regarding county COVID-
19 cases and deaths per 100,000 population, Hispanic 
respondents resided in counties with the highest mean values 
for cumulative cases (2009), deaths (66), and cases in the 
prior day (21). For Black respondents, the values for these 

1  Percentages were calculated using weighted n’s; for example, for 
White respondents, there were a total 2018 participants after weight-
ing, divided by the weighted total sample of 3210 participants. 
2018/3210 is 63%. Unless otherwise noted, all frequencies are cal-
culated using weighting by race/ethnicity, age, gender, and education 
to the US national population, as provided by the panel survey data 
company.
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Table 1   Self-reported demographic characteristics of survey respondentsa by racial/ethnic group United States, May–November 2020 (N= 3,217) 

Hispanic (n=381) Non-Hispanic Asian 
(n=158)

Non-Hispanic Black 
(n=345)

Non-Hispanic White 
(n=2,240)

Non-Hispanic 
multiple or other 
raceb (n=93)

% % % % %

Gender Nc (95% CI) Nc (95% CI) Nc (95% CI) Nc (95% CI) Nc (95% CI)

Female 192 50.2 92 56.5 185 52.9 1,059 49.8 67 69.9
(45.9, 54.4) (48.8, 64.1) (48.0, 57.8) (47.6, 51.9) (60.3, 77.5)

Male 189 49.8 66 43.5 160 47.1 1,181 50.2 26 30.1
(45.6, 54.1) (35.9, 51.2) (42.2, 52.0) (48.0, 52.4) (22.5, 39.7)

Age group (years)
18–29 159 40.0 53 32.0 95 25.0 309 12.3 33 34.0

(35.8, 44.2) (25.2, 39.6) (20.9, 29.4) (10.9, 13.7) (25.8, 43.5)
30–39 96 22.5 39 24.2 77 18.7 488 17.0 18 19.5

(19.1, 26.2) (17.8, 31.0) (15.0, 22.7) (15.4, 18.7) (12.8, 27.7)
40–49 54 15.6 24 15.3 43 12.2 447 18.1 8 10.8

(12.6, 18.8) (10.2, 21.3) (9.2, 15.6) (16.5, 19.9) (6.2, 18.1)
50–64 59 17.5 25 14.6 95 29.8 582 27.2 29 29.4

(14.5, 21.0) (9.7, 20.6) (25.4, 34.4) (25.3, 29.2) (21.6, 38.7)
≥65 13 4.4 17 13.8 35 14.4 414 25.4 5 6.3

(2.9, 6.4) (9.1, 19.8) (11.2, 18.1) (23.6, 27.4) (2.9, 12.3)
Census regiond

Northeast 66 16.5 25 15.5 54 16.6 436 18.6 11 11.7
(13.5, 19.8) (10.7, 22.0) (13.2, 20.5) (16.9, 20.3) (6.9, 19.2)

Midwest 37 10.2 22 15.2 64 18.6 527 25.1 18 21.1
(7.9, 13.0) (10.2, 21.3) (15.0, 22.7) (23.3, 27.1) (14.4, 29.7)

South 138 37.2 33 20.9 194 55.3 807 35.6 41 44.5
(33.3, 41.5) (15.0, 27.6) (50.5, 60.3) (33.5, 37.7) (35.3, 53.9)

West 140 36.1 78 48.4 33 9.6 470 20.7 23 22.8
(32.2, 40.3) (40.7, 56.2) (7.0, 12.8) (18.9, 22.5) (16.0, 31.7)

Community type
Urban 187 48.2 67 41.3 161 45.7 703 27.2 28 29.7

(44.1, 52.6) (34.1, 49.3) (41.0, 50.8) (25.3, 29.2) (21.6, 38.7)
Suburban 156 41.4 81 52.2 122 35.2 979 45.2 38 40.1

(37.3, 45.7) (44.5, 59.9) (30.7, 40.1) (43.0, 47.3) (31.0, 49.2)
Rural 38 10.4 10 6.5 62 19.1 558 27.6 27 30.2

(8.0, 13.2) (3.3, 10.9) (15.5, 23.2) (25.7, 29.6) (22.5, 39.7)
Employmente

Employed 259 65.8 86 53.0 208 56.1 1,351 53.4 49 49.7
(61.8, 69.9) (45.1, 60.5) (51.3, 61.0) (51.2, 55.6) (40.7, 59.3)

Household income
≤$25,000 65 17.6 25 14.3 99 30.8 333 17.2 27 30.0

(14.5, 21.0) (9.7, 20.6) (26.6, 35.7) (15.6, 18.9) (21.6, 38.7)
$25,000-$49,999 116 33.2 35 23.1 114 31.9 568 29.2 32 34.3

(29.2, 37.2) (17.2, 30.3) (27.5, 36.7) (27.2, 31.2) (25.8, 43.5)
$50,000-$99,999 128 32.5 63 43.6 81 22.8 698 30.3 19 22.1

(28.5, 36.5) (35.9, 51.2) (18.8, 27.0) (28.3, 32.3) (15.2, 30.7)
≥$100,000 72 16.7 35 19.0 51 14.5 641 23.3 15 13.7

(13.7, 20.0) (13.4, 25.5) (11.4, 18.3) (21.5, 25.2) (8.3, 21.3)
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three indicators were slightly lower (1,899, 65, and 18), but 
still higher than Asian or White respondents. Nearly 70% 
(110/158) of Asian respondents lived in counties with state-
issued mask mandates at the time of survey while the other 
three groups ranged from 58% to 61%.

Self‑Reported Mask Use

Asian respondents had the highest percentage of respond-
ents reporting “always” wearing a mask when going out 
in the prior week (60% (96/159)), slightly more than the 

Table 1   (continued)

Hispanic (n=381) Non-Hispanic Asian 
(n=158)

Non-Hispanic Black 
(n=345)

Non-Hispanic White 
(n=2,240)

Non-Hispanic 
multiple or other 
raceb (n=93)

% % % % %

Gender Nc (95% CI) Nc (95% CI) Nc (95% CI) Nc (95% CI) Nc (95% CI)

Education
High school graduate or less 132 39.2 22 15.3 144 46.9 674 38.5 44 51.9

(35.1, 43.4) (10.2, 21.3) (42.0, 51.8) (36.3, 40.6) (42.5, 61.1)
Some college or degree 186 46.1 103 63.8 165 43.9 1,021 43.2 43 43.3

(41.8, 50.3) (55.9, 70.7) (39.0, 48.7) (41.0, 45.3) (34.4, 52.9)
Some graduate school or degree 63 14.7 33 20.9 36 9.3 545 18.4 6 4.8

(11.9, 18.0) (15, 27.6) (6.8, 12.5) (16.7, 20.1) (1.8, 9.8)

CI confidence interval
a Respondents to a survey (May–November, 2020) stating that they left their home at least one day in the prior week
b Non-Hispanic multiple or other race included American Indian or Alaska Native, Native Hawaiian or other Pacific Islander, multiple race, and other race
c N’s are unweighted, while frequencies (%) and 95% confidence intervals are weighted by race/ethnicity, age, gender, and education to the US 
national population, as provided by the panel survey data company
d Northeast: ME, NH, VT, MA, RI, CT, NY, NJ, and PA; Midwest: WI, IL, MI, IN, OH, ND, SD, NE, KS, MN, IA, and MO; West: MT, ID, WY, 
NV, UT, CO, AZ, NM, WA, OR, CA, AK, and HI; West: MT, ID, WY, NV, UT, CO, AZ, NM, WA, OR, CA, AK, and HI
e Employed: full-time part-time, and self-employed; not employed: student, homemaker, and not employed

Table 2   Survey respondenta county characteristics by racial/ethnic group (N=3217), United States, May–November 2020

CI confidence interval
a Respondents to a survey (May–November, 2020) stating that they left their home at least one day in the prior week
b Means are per 100,000 population
c N’s are unweighted, while frequencies (%) and 95% confidence intervals are weighted by race/ethnicity, age, gender and education to the US 
national population, as provided by the panel survey data company

Hispanic (n=381) Non-Hispanic Asian 
(n=158)

Non-Hispanic Black 
(n=345)

Non-Hispanic White 
(n=2,240)

COVID-19 cases and death 
counts at the time of survey

Meanb

(95% CI)
Mean
(95% CI)

Mean
(95% CI)

Mean
(95% CI)

  Cumulative cases since 
beginning of outbreak

2,009
(1869, 2,149)

1,513
(1325, 1702)

1,898
(1771, 2026)

1,516
(1460, 1572)

  Cumulative deaths since 
beginning of outbreak

66.1
(59.7, 72.5)

55.6
(43.7, 67.5)

65.1
(57.8, 72.3)

46.6
(44.4, 48.9)

  Number of cases reported 
for day prior to interview

21.1
(18.2, 24.0)

17.8
(14.1, 21.6)

18.4
(16.3, 20.4)

15.6
(14.6, 16.6)

  Number of deaths reported 
for day prior to interview

0.3
(0.3, 0.4)

0.2
(0.1, 0.3)

0.4
(0.3, 0.5)

0.3
(0.2, 0.33)

Presence of mask mandates 
at the time of survey

Nc %
(95% CI)

N %
(95% CI)

N %
(95% CI)

N %
(95% CI)

  State-issued public mask 
mandate in effect in 
county of respondent

226 61.2
(56.8, 65.2)

108 69.7
(62.1, 76.4)

203 59.8
(55.0, 64.6%)

1,345 58.7
(56.5, 60.8)
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Hispanic (58% (304/528)), White (57% (1,141/2,018)), 
and Black (54% (213/397)) respondents (p<.05).

Table S1 shows survey response frequencies by race/
ethnicity group to four questions about people’s personal 
experiences with COVID-19. These were not included in 
the main analysis because the questions were only asked 
between May and October. Hispanic respondents had the 
highest frequency of “yes” responses to questions about 
knowing someone who had been diagnosed (32%), hospi-
talized (28%), or had died (26%) from COVID-19. A sepa-
rate analysis using models for the shorter time period did 
not reveal any statistically significant associations between 
a “yes” response to any of the five questions and always 
wearing a mask (data not shown).

Behavioral Theory Constructs–Frequencies

Table 3 shows frequencies of agreement with behavioral 
theory construct statements within four groups of race/eth-
nicity as well as the association between the construct and 
“always” wearing a mask. Eight of the nine constructs were 
positively associated (p<.05) with “always” wearing a mask 
in at least one group, while four (observed social norm, out-
come expectations, personal agency, and cue to action) were 
positively associated (p<.05) in two of the four groups.

Hispanic Respondents

The construct, descriptive (observed) norm, had the highest 
adjusted odds ratio for mask wearing among all the con-
structs in the regression model using data from Hispanic 
respondents (AOR: 6.7 (2.5, 18.3)). The survey question 
used to measure this construct (reported frequency of “When 
going out, seeing others wearing cloth or other face cover-
ing”) was also reported with high frequency in comparison 
to the other three groups (38% vs. 27%–31%). The only other 
statistically significant construct for this model was belief 
about multiple preventive behaviors (AOR: 3.0 (1.1, 8.1)). 
More than half of Hispanic respondents (56.5%) agreed with 
the survey item used to measure this construct, “It is impor-
tant to use both social distancing and face coverings/mask 
to prevent the spread of coronavirus.”

Asian Respondents

Logistic regression models did not converge for Asian 
respondents due to a combination of small sample size and 
a high percentage of respondents reporting “always” wear-
ing a mask (60% (96/159)). Therefore, only crude odds 
ratios (COR) were reported. Among these, the constructs: 
subjective norm (COR=5.1), personal agency (COR=2.5), 
and beliefs about performing multiple preventive behav-
iors (COR=2.3) had the largest crude associations with 

mask wearing; however, none were statistically significant 
(p<.05). On most of the construct statements, over 50% 
of this group reported agreement, with the exception of 
descriptive (observed) norm, perceived severity, and per-
ceived susceptibility to infection, which were lower. This 
group had a notably higher agreement than the non-Hispanic 
White group to the statement, “It is important for me to wear 
a face covering/mask when I am out in public” (attitude 
toward behavior: 65% (103/159) vs. 56% (1126/2018)).

Black Respondents

Three behavioral theory constructs were found to be sig-
nificant among Black respondents: outcome expectations 
(AOR=5.1), personal agency (AOR=3.8), and cue to action 
(AOR=3.6). Frequency of agreement with the statement 
representing outcome expectations (“I would protect others 
from coronavirus if I wear a face covering/mask when I go 
out in public,” (53.3%)) is notably higher than that of the 
non-Hispanic White group (46.0%), although the question 
for that group was worded slightly differently (“I can help 
stop the coronavirus outbreak in my community if I wear 
a face covering/mask while out in public”). The construct, 
personal agency, was not only significantly associated with 
mask wearing frequency but had a higher agreement fre-
quency for the non-Hispanic Black group than other groups 
(57.8% vs. 49.6-55.2%). With regard to cue to action, this 
group has a somewhat lower frequency of reporting having 
heard messaging about wearing a mask than the non-His-
panic Asian or non-Hispanic White groups; however, it has 
a higher AOR for mask wearing than these other two groups.

White Respondents

There were six constructs that were significantly associated 
with “always” wearing a mask for this group: descriptive 
norm (AOR=3.1), attitude toward the behavior (AOR=2.3), 
personal agency (AOR=2.1), outcome expectations 
(AOR=1.7), cue to action (AOR=1.6), and perceived sever-
ity (AOR=1.5). Among these, the White group had a high 
frequency of responding, “Wear a face covering/mask in 
public,” in response to the question, “Which of the following 
actions have you heard are important things to do to protect 
yourself and others from coronavirus?” (cue to action: 87% 
(1,760/2,018) vs. 77%–84%). Within the White group, there 
was also a notably lower frequency of agreement for the per-
sonal agency-related statement, “Wearing a face covering/
mask while out in public is easy for me” (38% (769/2,018) 
vs. 43%–49%). While outcome expectations was signifi-
cantly associated with mask wearing (AOR=1.7), agreement 
with the outcome expectations statement was low (46.0%) in 
comparison to that of the other groups (53%–55%).
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Discussion

While the separate modelling of the four groups does not 
lend itself to statistical comparison between the groups, the 
results suggest that different behavioral theory constructs 
are more common and more influential in some groups than 
others. If one were to develop mask wearing promotion 
interventions with a diversity of results such as these, mask 
promotion efforts might emphasize social norms for some 
population groups, emphasizing the merit of the behavior 
for others, and for other groups, a more successful approach 
might be focusing on developing people’s sense of personal 
agency by assisting them in making mask wearing less 
challenging.

Hispanic Respondents

Among Hispanic respondents, seeing others wear a mask and 
believing in the importance of both social distancing and masks 
were the strongest drivers of always wearing a mask. Taken 
together, these factors suggest the role of social environment 
in mask wearing behavior, since both seeing others wearing 
a mask and awareness of multiple types of infection preven-
tion methods contribute to an atmosphere of prevention. The 
interpersonal influence and the salience of multiple strategies 
is consistent with the socio-ecologic theory [12, 44], which 
emphasizes the influences of multiple social environmental 
factors simultaneously: within the individual, among friends 
and family, between local groups and organizations, across 
the larger community, and finally at broad societal levels. In 
the published literature, there are several studies that identify 
seeing others wearing masks as influential (but these do not 
specifically refer to Hispanic individuals) [11, 13, 18, 44–51]. 
No other group was found to be significantly influenced by the 
idea that mask wearing combined with social distancing was 
important. The most similar findings in prior studies were that 
mask wearing did not reduce engagement in other types of pre-
ventive measures and, in one instance, increased it [52, 53].

Black respondents

The combination of three psychosocial factors most strongly 
associated with mask wearing among Black respondents 
(outcome expectations, personal agency, and cue to action) 
corresponds to a pattern suggested by behavioral theory [42], 
in which behavior is driven by a combination of motivation, 
capability, and contextual opportunities to act. In this case, 
outcome expectations (protecting others) is the motivation, 
personal agency is the sense of capability, and cue to action 
(having heard messaging about the importance of masks) is the 
contextual opportunity to act. This is consistent with a recent 

qualitative study that found both a desire to protect others and 
cues to action as related to mask wearing among Black par-
ticipants [54]. Direct communication with Black communities 
(cue to action) was also found to be an effective strategy for 
promoting COVID-19 vaccine uptake among Black popula-
tions, in contrast to vaccination mandates or incentive-based 
programs [55]. The three factors have been identified sepa-
rately as positively associated with mask wearing in popula-
tions not specified by race/ethnicity [16, 17, 20, 56, 57].

Asian Respondents

Within the Asian respondent group, the variable with the 
strongest association (but not statistically significant) was, 
“people who are important to me believe that I should wear 
a face covering/mask when I go out in public” (subjective 
(perceived) norm). Behavioral theory distinguishes this 
internalized sense of expectation from the influence of see-
ing others wearing masks [42, 43]. Other studies have found 
perceived social norms to be influential in mask wearing, 
but not specifically with Asian groups [10, 11, 19].

White Respondents

As with the Hispanic group, the White respondent group 
was influenced by seeing others wearing masks (descriptive 
(observed) norm). However, believing that mask wearing 
was important (attitude toward the behavior) was unique for 
this group. This suggests a more individualistic perspective, 
with one influence coming from others and the second being 
one’s own determination that the behavior was important. 
These two variables were also identified as being positively 
associated with mask wearing in a prior analysis of a subset 
of the current dataset (May and June 2020, all races and eth-
nicities combined) [11]. Other published studies have looked 
at perceived efficacy of mask wearing rather than perceived 
importance [58, 59] and found it to be positively associated.

It is important to emphasize that these results suggest 
that participants in different social environments during 
COVID-19 generally have different drivers to mask-wear-
ing; one should not conclude from this that all members of 
each particular group are motivated to wear masks this way. 
Prior to implementing any mask promotion efforts, surveys 
like the one performed with a national sample should be 
repeated in the local community to identify drivers and 
barriers for those populations, since there are likely to be 
variations in importance of different constructs at different 
times, in different locations and within different sub-groups.

It is also interesting to note that for behavioral constructs 
that were represented by more than one statement (for exam-
ple, with outcome expectations had two), different statements 
were more strongly associated with mask wearing behavior in 
different racial/ethnic groups. For example, within the group 
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of non-Hispanic Black respondents, the statement, “I would 
protect others from coronavirus if I wear a mask when I go 
out in public” was more predictive of wearing a mask, while 
among non-Hispanic White participants, the statement “I can 
help stop the coronavirus outbreak in my community if I wear 
a face covering/mask while out in public” was more strongly 
associated. This raises the question of whether the wording of 
behavioral theory construct statements may affect how strongly 
it resonates with different groups. Further research is needed to 
determine whether variations in wording to represent theoreti-
cal constructs to different groups might be useful [60].

Limitations

This analysis is a first step in applying behavioral science 
theory towards mask-wearing behaviors using a health equity 
lens, and the results should be interpreted cautiously. Data 
were collected for monthly program monitoring, which was 
not intended to be merged or stratified by race/ethnicity. This 
resulted in small sample sizes for three of the four groups, as 
well as the exclusion of some psychosocial factors and survey 
questions that were not collected every month. Despite these 
challenges, this analysis identified clear differences in factors 
associated with mask wearing between the Hispanic, Black, 
Asian, and White respondent groups.

In addition to the limitations already described, the fol-
lowing important limitations should be considered. Sur-
vey data are self-reported and subject to biases, including 
social desirability and recall bias. Second, the data were 
collected online, which is limited to internet users and to 
users who speak English and are familiar with the survey 
system. Third, because mask wearing behavior was meas-
ured at the same time as the behavioral constructs, we can-
not ascertain that the attitudes and perceptions preceded the 
mask wearing behavior. Thus, we must consider whether 
any of these beliefs, attitudes, and perceptions formed as a 
result of mask wearing (or not wearing a mask) that was in 
fact driven by something else. Lastly, the representativeness 
of the samples is unknown. Although the data collection 
service weighted the datasets so that overall age, sex, edu-
cation, region, and racial/ethnic composition matched the 
national US population at the time of the survey, this did 
not assure representativeness within each of the racial/eth-
nic groups. It was also not possible to examine other racial/
ethnic groups such as American Indian, Alaska Native, 
Native Hawaiian, and Pacific Islander groups, who are 
known to experience some of the highest rates of COVID-
19 morbidity and mortality. Lastly, other published studies 
have identified a range of social and individual factors that 
were not considered in this analysis (for example, use of 
reason [61], belief in science [61, 62], political orientation 
[62], and social identity [30, 63]).

Conclusion

These results suggest that analyzing behavioral theory con-
structs separately for different racial and ethnic groups reveals 
different potential avenues for community efforts to promote 
mask wearing during COVID-19 outbreaks, or during other 
future health emergencies. This approach need not be limited 
to mask promotion, however. Indeed, behavioral theory-based 
messaging tailored to specific audiences is being developed to 
promote COVID-19 vaccination uptake [64]. Surveying spe-
cific social identity groups in terms of behavioral theory-based 
constructs and measuring relationships with desired behaviors 
can be used by any community program wishing to increase 
self-protective behaviors quickly and effectively. This theory-
based approach can be validated in the field and can be used for 
monitoring program effectiveness over time.
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