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Abstract
Background Investigating antecedents of behaviors, such 
as wearing face coverings, is critical for developing strat-
egies to prevent SARS-CoV-2 transmission.
Purpose The purpose of this study was to determine as-
sociations between theory-based behavioral predictors 
of intention to wear a face covering and actual wearing 
of a face covering in public.
Methods Data from a cross-sectional panel survey of 
U.S. adults conducted in May and June 2020 (N = 1,004) 
were used to test a theory-based behavioral path model. 
We (a) examined predictors of intention to wear a face 
covering, (b) reported use of cloth face coverings, and (c) 
reported use of other face masks (e.g., a surgical mask or 
N95 respirator) in public.

Results We found that being female, perceived import-
ance of others wanting the respondent to wear a face 
covering, confidence to wear a face covering, and per-
ceived importance of personal face covering use was 
positively associated with intention to wear a face 
covering in public. Intention to wear a face covering 
was positively associated with self-reported wearing 
of a cloth face covering if  other people were observed 
wearing cloth face coverings in public at least “rarely” 
(aOR = 1.43), with stronger associations if  they reported 
“sometimes” (aOR = 1.83), “often” (aOR = 2.32), or “al-
ways” (aOR  =  2.96). For other types of face masks, a 
positive association between intention and behavior was 
only present when observing others wearing face masks 
“often” (aOR = 1.25) or “always” (aOR = 1.48).
Conclusions Intention to wear face coverings and 
observing other people wearing them are important be-
havioral predictors of adherence to the CDC recommen-
dation to wear face coverings in public.

Keywords: Face covering ∙ Face mask ∙ Planned behavior ∙  
Social norms ∙ Prevention ∙ COVID-19

Introduction

SARS-CoV-2, the virus that causes COVID-19, 
spreads easily through person-to-person contact [1] by 
symptomatic and asymptomatic individuals [2, 3]. In 
the absence of  specific therapeutics or vaccines to treat 
or prevent COVID-19, behavioral mitigation strat-
egies have been implemented [4]. CDC recommenda-
tions issued April 2020 promoted the use of  cloth face 
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coverings, not including surgical masks or N95 res-
pirators, in public, especially when social distancing 
is difficult to maintain (since updated to refer more 
generally to “mask use” in public) [5, 6]. Two recent 
U.S.  national surveys indicate high prevalence esti-
mates (74.1% and 76.4%) of  cloth face covering use in 
public during the COVID-19 pandemic [7, 8], but little 
is known about predictors of  this behavior. Behavioral 
theories, used extensively in public health [9–12], can 
help investigate these issues.

This study integrated the Health Belief  Model (HBM) 
and the Theory of Planned Behavior (TPB), two of the 
most widely used health behavior theories/models in the 
social and behavioral sciences. As Glanz and Bishop [12] 
suggest, the strongest interventions may be built from 
multiple theories and models. By using both HBM (an 
explanatory model) and the TPB (a change theory) in 
this research, we were able to explore both the barriers 
and facilitators to the public’s use of face coverings as 
well as to identify possible pathways through which the 
desired behavior (use of face coverings) could be in-
creased among a national sample of the U.S. population.

The HBM includes six key constructs that have been 
shown to be correlates of health behaviors and pre-
dictive of health behavior change [13]. These are per-
ceived susceptibility; perceived severity; perceived threat 
(the construct formed by combining susceptibility and 
severity), perceived benefits of taking action; perceived 
barriers to taking action; cues to action; and self-efficacy 
[13]. The TPB traditionally includes three primary pre-
dictors of behavioral intention, these include attitude 
toward a behavior, subjective norm, and perceived be-
havioral control [9]. Behavioral intention serves as a me-
diator between the predictors (attitude, subject norm, 
and perceived behavioral control) and engagement in the 
behavior. Due to the novel nature of wearing face cover-
ings in the United States, people may look to others to 
determine whether it would be socially appropriate to 
wear a face covering in public, even if  they planned to 
engage in the behavior [14]. Additionally, due to the po-
tential negative outcomes associated with not wearing a 
face covering (i.e., contracting COVID-19), the role that 
explanatory predictors (e.g., perceived susceptibility and 
severity) were examined in predicting behavioral inten-
tion and the behavior (wearing a face covering in public).

The consideration of descriptive norms, or seeing 
other people engaging in a behavior, has been previously 
considered as a moderator of the association between in-
tentions and behavior [14] but little is known regarding 
its role in the public health intervention of face covering 
use. We were specifically interested in examining the 
role that descriptive norms played in determining actual 
face covering use. We hypothesized that the frequency 
of seeing people wearing face coverings would be an 

important determinate in one’s decision to wear a face 
covering.

Consistent with theory, we hypothesized the following 
associations (a) positive attitudes, positive self-efficacy, 
higher subjective norms, higher perceived suscepti-
bility, and higher perceived severity would be associated 
with stronger intentions to wear a cloth face covering; 
(b) there would be no direct associations between these 
same behavioral predictors and face covering use after 
accounting for intention to wear a cloth face covering; 
and (c) the association between intention to wear a cloth 
face covering and wearing a face covering would be de-
pendent on the frequency they saw other people wearing 
face coverings. We explored these associations for both 
cloth face coverings and other mask use (N95, dust 
mask, and so on). The latter represented analyses aimed 
at determining whether there were any differences in as-
sociations between intention and behavior for each type 
of face covering.

Method

To assess cloth face covering use and factors that may 
influence uptake, in May and June 2020, Porter Novelli 
Public Services (PN) and ENGINE Insights conducted 
an opt-in, internet-based survey of 1,004 U.S.  adults 
aged >18  years. PN employs quota sampling and stat-
istical weighting to make the panel representative of the 
U.S.  population by gender, age, region, race/ethnicity, 
and education. Respondents were asked to take a survey 
and reminded that they could refuse to answer any ques-
tion or terminate the survey at any time. No personally 
identifying information was provided to the CDC.

Survey questions reflected theoretical constructs 
based on the theory of planned behavior [9] and health 
belief  model [10, 11], which are widely used in public 
health research and practice [12]. The primary mediator 
was measured by responses to: I intend to wear a cloth 
face covering when I  go to public spaces, on a 5-point 
Likert scale from strongly disagree to strongly agree. The 
outcomes corresponded to items asking: in the past week, 
when you have gone outside of your home for work, gro-
cery shopping or other activities that involved interacting 
with other people, how often did you…wear a cloth face 
covering that covered your nose and mouth? and wear a 
paper disposable mask, surgical mask, dust mask or other 
respirator, such as an N95?, with possible responses of 
never, rarely, sometimes, often, or always. Similar ques-
tions were asked to measure descriptive norms, whether 
they saw other people wearing these same face cover-
ings. The survey items can be found in Supplementary 
Material File 1.
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Respondents who reported not leaving their house 
in the seven days prior to the survey (n  =  119, 12%) 
were not asked questions regarding wearing face cover-
ings in public. These respondents were more likely 
than those who left their houses (n = 885) to be aged 
≥70 years (27% vs. 8%); live in the Northeast (22% vs. 
17%); be retired (36% vs. 20%); and have strong be-
liefs (“strongly agree”) that: they would become ser-
iously ill with COVID-19 (43% vs. 31%), that wearing 
a cloth face covering is important (59% vs. 45%), that 
people important to them want them to wear a cloth 
face covering (53% vs. 42%), and that they would be 
able to wear a cloth face covering in public (50% vs. 
40%). A richer description of  this subsample (n = 119) 
is found in Supplementary Material File 1.

Among those leaving their house in the seven days 
prior to survey administration (n  =  885), a ordinal re-
gression path model was tested utilizing sample weights 
based on U.S.  census characteristics (by gender, age, 
region, race/ethnicity, and education) and adjusted for 
clustering by state of residence. The model assessed re-
spondents’ perceptions of theory-based predictors: (a) 
importance of wearing a cloth face covering in public 
(attitude); (b) confidence in one’s ability to wear a cloth 
face covering (self-efficacy); (c) having people important 
to them wanting them to wear cloth face coverings in 
public (subjective norm); (d) their likelihood to become 
ill with COVID-19 and knowing someone hospitalized 
with COVID-19 (perceived susceptibility, two items); 
and (e) whether they would become seriously ill if  they 
contracted COVID-19 (perceived severity); (f) if  the 
above were associated with intention to use a cloth face 
covering (behavioral intention; mediator), (g) if  intention 
to wear a cloth face covering was associated with self-
reported cloth face covering use and other face covering 
use in public (behavior, two items; outcomes), and (h) 
whether wearing a face covering was dependent on the 
frequency of seeing other people wearing face coverings 
(descriptive norms, two items; moderators). The the-
oretical model is presented in Fig.  1. We tested a path 
model examining predictors of intention to wear a cloth 
face covering (hypothesis 1), direct associations of these 

predictors with face covering use (hypothesis 2), and 
whether the association between intention and use was 
dependent upon observing other people wearing cloth 
face coverings or other face coverings (hypothesis 3).

The covariates of age, gender, and urbanicity were 
included as predictors of face cover intentions and use. 
These covariates were included in the model because 
global perceptions of risk unrelated to face covering use 
are frequently confounded with gender [15] and age [16], 
and local health authorities’ recommendations regarding 
face covering use have often differed based on the popu-
lation density of the area (urbanicity) [17]. Based on 
recommendations for correlational research, we only in-
cluded theoretically driven covariates [18].

Results

Our model included one mediator (intention to use 
a cloth face covering) and two outcomes (cloth face 
covering use and other face covering use). When asked 
how strongly they agreed with the statement “intend to 
wear a cloth face covering when I go to public spaces,” 
47% strongly agreed, 24% somewhat agreed, 15% nei-
ther agreed nor disagreed, 7% somewhat disagreed, and 
8% strongly disagreed. For actual use of a cloth face 
covering when entering public spaces, 36% reported “al-
ways,” 23% “often,” 21% “sometimes,” 8% “rarely,” and 
13% reported “never.” For use of other types of face 
coverings (e.g., surgical or dust masks or N95s), 27% 
reported “always,” 24% “often,” 21% “sometimes,” 8% 
“rarely,” and 21% “never” wearing these types of face 
coverings in public. Respondents could indicate the use 
of both cloth and other types of face coverings. Bivariate 
correlations suggest strong associations between inten-
tion to use a face covering and engagement in the be-
havior (Spearman’s ρ: intention and cloth face covering 
use = 0.58, p < .001; intention and other face covering 
use = 0.27, p < .001).

Being female (adjusted OR [aOR]  =  1.56; 95% CI, 
1.16–2.21), perceived importance of having people im-
portant to them wanting them to wear a cloth face 
covering (aOR = 1.77; 95% CI, 1.46–2.25), confidence to 
wear a cloth face covering (aOR = 1.90; 95% CI, 1.47–
2.58) and perceived importance of personal cloth face 
covering use (aOR = 4.65; 95% CI, 3.48–6.69) were sig-
nificantly associated with intention to wear a cloth face 
covering in public (hypothesis 1). We found no evidence 
that perceived susceptibility to becoming ill and per-
ceived severity of COVID-19 were associated with inten-
tion to use or self-reported use of a face covering, with 
the exception of a direct association between severity 
and other face covering use (aOR = 1.13; 95% CI, 1.01–
1.29). There was no other evidence of direct associations 

Fig. 1. Theoretical model of assessed paths for face covering use 
in public. Direct paths from all exogenous variables to behavior 
were estimated but not included for graphical simplicity. The 
statistical model also included the covariates of age, gender, and 
urbanicity as predictors of face cover intentions and use.
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between the behavioral predictors and face covering use 
after accounting for intentions (hypothesis 2) despite all 
bivariate correlations, with the exception of knowing 
someone who had been hospitalized, between behav-
ioral predictors and face covering use being positive, and 
statistically significant for both cloth face coverings and 
other masks use: Spearman’s ρ ranged from 0.54 (sub-
jective norm) to 0.10 (likelihood of infection). Knowing 
someone who was hospitalized was not correlated with 
for either cloth face covering (p =  .588) or other mask 
use (p = .644).

The interaction between face covering use intention 
and observing others wearing face coverings (descriptive 
norms) predicted behavior for both cloth face coverings 
and other types of face coverings (Table 1) (hypothesis 
3). The interactions between intention to wear a cloth 
face covering and observing other people wearing a 
face covering are shown in Fig. 2. Specifically, the asso-
ciation between intention and behavior was significant 
when participants reported seeing other people wearing 
cloth face coverings at least “rarely” (aOR = 1.43; 95% 
CI, 1.01–2.09), with stronger associations if  they re-
ported “sometimes” (aOR  =  1.83; 95% CI, 1.40–2.49), 
“often” (aOR  =  2.32; 95% CI, 1.83–3.08) or “always” 
(aOR  =  2.96; 95% CI, 2.24–3.99). For other types of 
face coverings, a positive and significant association 
between intention and behavior was only present when 
participants reported seeing people wearing other face 
coverings “often” (aOR  =  1.25; 95% CI, 1.01–1.54) or 
“always” (aOR = 1.48; 95% CI, 1.09–1.97). The findings 
suggest that attitude, self-efficacy and subjective norm 
are indirectly associated with wearing a face covering via 
behavioral intention, with the association between be-
havioral intention and actual face covering use behavior 
dependent upon the descriptive norm of observing other 
people wearing a face covering. We found no evidence 
to support (or not) that any of our hypotheses were de-
pendent upon the covariates included in the model.

Discussion

This analysis demonstrates significant associations be-
tween theory-based predictors for face covering use 
with people’s intention to wear cloth face coverings in 
public. The analysis also revealed that people with in-
tentions of wearing cloth face coverings in public were 
more likely to report face covering use if  they observed 
other people wearing them. A  meta-analysis by Reevis 
and Sheeran [13] suggests that descriptive norms signifi-
cantly contribute to the prediction of behavioral inten-
tion even after attitude, subjective norm, and perceived 
behavioral control are taken into account. It is likely that 
seeing other people wearing a face covering may increase 

people’s intention to wear a face covering and our find-
ings suggest that intentions are more likely to trans-
late to behaviors when people observe others engaging 
in the behavior. This phenomenon may be particularly 
salient for relatively novel behaviors, such as wearing a 
face covering in the United States during the COVID-
19 pandemic. Furthermore, descriptive norms research 
suggests that observed behaviors in common settings can 
motivate others by offering cues to action for a particular 
behavior [14, 19]. While the utility of programs aimed at 
impacting descriptive norms in the context of face cover-
ings have not been rigorously evaluated, ad campaigns, 
such as the You Will See Me Campaign, may help nor-
malize the wearing of face coverings to prevent the 
spread of COVID-19 [20]. We did not find evidence that 
perceived susceptibility to becoming ill from COVID-19 
or perceived severity associated with COVID-19 were as-
sociated with intention to use a cloth face covering or 
self-reported use a face covering (with the exception of 
a direct association between severity and use of another 
type of face covering such as a surgical and dust mask or 
N95). It is possible that messaging strategies that focus 
susceptibility to and severity of COVID-19 may not be 
as effective as targeting actions that influence individual 
intentions and social norms in promoting the use of face 
coverings while in public. Finally, it is well-documented 
that theory-based public health interventions are more 
successful and use of theoretical models improves the 
ability to identify, define, and influence target outcome 
variable(s) [12]. Public health campaigns should con-
sider using behavioral models and theories for gaining 
an understanding of the antecedents of new, mitigation 
behaviors in the current pandemic, and for designing 
interventions to enhance positive attitudes and norms 
around the public’s use of face coverings to prevent the 
transmission of SARS-CoV-2.

Research limitations include the cross-sectional 
design, which precludes making causal inferences. 
Additionally, internet surveys vary in methodology and 
quality [21], and lower response rates from different 
socioeconomic and racial/ethnic minority groups are 
common. Nonetheless, our results are consistent with re-
cent research on cloth face covering use [8]. Finally, our 
study included a limited set of items that might not fully 
explain the theoretical constructs and that primarily 
focus on cloth face coverings. Future research would 
benefit from larger sample sizes and a longitudinal design 
that measures outcomes (behavioral intention and actual 
behavior) at different time points, and a closer exam-
ination of sociodemographic and regional differences. 
A  longitudinal design would also enable researchers to 
best assess and interpret conditional indirect effects of 
behavioral predictors on engaging in face covering be-
havior. Additionally, future research on why people use 
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different types of face coverings in different settings 
would be useful, particularly in light of the association 
between people who perceived COVID-19 as more severe 
and wearing a paper disposable/surgical/dust/N95 mask 
in our study.

Adherence to the CDC recommendation to wear a 
cloth face covering in public, especially when social 
distancing is difficult to maintain, is essential to re-
ducing SARS-CoV-2 transmission [5, 22]. Findings 
from this study demonstrate that intention to wear a 
face covering, combined with observing other people 
wearing them, are important behavioral predictors of 
uptake of  the CDC recommendation [5, 6]. Moreover, 
seeing more people wearing face coverings in public 
may be a tipping point that translates an individual’s 
intentions into a behavior. The research highlights the 
importance of  descriptive norms as a key element in 
proposed behavior change interventions, especially 
when large scale, sustained behavior change is desired 
[23]. Public health professionals and clinicians can play 
a vital role in promoting the importance of  wearing 
face coverings, building people’s confidence in doing so, 
while conveying social support for this behavior. While 
state and local requirements for wearing face coverings 
are important, public health initiatives are also crit-
ical to enhancing positive norms around widespread 
adoption of  face covering use during the COVID-19 
pandemic.
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