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A B S T R A C T   

Wearing a facemask can help to decrease the transmission of COVID-19. We investigated self-reported mask use 
among subjects aged 18 years and older participating in the COVID-19 Community Research Partnership (CRP), a 
prospective longitudinal COVID-19 surveillance study in the mid-Atlantic and southeastern United States. We 
included those participants who completed ≥5 daily surveys each month from December 1, 2020 through August 
31, 2021. Mask use was defined as self-reported use of a face mask or face covering on every interaction with 
others outside the household within a distance of less than 6 feet. Participants were considered vaccinated if they 
reported receiving ≥1 COVID-19 vaccine dose. Participants (n = 17,522) were 91% non-Hispanic White, 68% 
female, median age 57 years, 26% healthcare workers, with 95% self-reported receiving ≥1 COVID-19 vaccine 
dose through August 2021; mean daily survey response was 85%. Mask use was higher among vaccinated than 
unvaccinated participants across the study period, regardless of the month of the first dose. Mask use remained 
relatively stable from December 2020 through April (range 71–80% unvaccinated; 86–93% vaccinated) and 
declined in both groups beginning in mid-May 2021 to 34% and 42% respectively in June 2021; mask use 
increased again since July 2021. Mask use by all was lower during weekends and on Christmas and Easter, 
regardless of vaccination status. Independent predictors of higher mask use were vaccination, age ≥65 years, 
female sex, racial or ethnic minority group, and healthcare worker occupation, whereas a history of self-reported 
prior COVID-19 illness was associated with lower use.   

1. Introduction 

Mask use is a primary public health method to help prevent the 
spread of SARS-CoV-2, especially when in close contact with individuals 
outside of the household (Brooks and Butler, 2021). Systematic reviews 
and meta-analyses support mask use among other strategies to reduce 
the incidence of SARS-CoV-2 infection and ultimately COVID-19 mor-
tality (Talic et al., 2021). Furthermore, many studies have supported the 

role of mask use by mask mandate to decrease both rates of infection and 
hospitalization in patients with COVID-19 (Andrejko et al., 2022). 
Vaccination against COVID-19 became available in the United States in 
December 2020 and more widely over the subsequent months. However, 
there is limited information on rates of mask use over time or by 
vaccination status. Using prospectively-collected data from the COVID- 
19 Community Research Partnership (CRP), we report changes in mask 
use over time among vaccinated and unvaccinated participants. 
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2. Methods 

The CRP is a prospective, multi-site cohort syndromic COVID-19 
surveillance study of participants enrolled primarily through direct 
email outreach at ten healthcare systems from the mid-Atlantic and 
southeastern United States, April 2020 through June 2021 (http://www. 
covid19communitystudy.org/). Informed consent, baseline de-
mographic information and healthcare worker status were obtained. 
Daily online email or text surveys asked about COVID-19 exposures, 
symptoms, and mask use. Mask use was reported as “Yes”, “No” or “No 
interactions” to the question: “In the last 24 hours, have you worn a face 
mask or face covering every time you interacted with others (not in your 
household) within a distance of <6 feet?” We included participants 18 
years and older, enrolled by December 2020 (when COVID-19 vacci-
nation first became available in the United States), who completed daily 
surveys ≥5 times each month, December 2020 through August 2021. For 
the purpose of this analysis, participants were considered vaccinated if 
they reported receiving at least one dose of any COVID-19 vaccine by 
August 31, 2021. This study was reviewed and approved by the Wake 
Forest Institutional Review Board (IRB), which served as the central IRB 
for this study (See 45 C.F.R. part 46; 21 C.F.R. part 56). The study is 
registered with ClinicalTrials.gov, NCT04342884. 

2.1. Statistical methods 

Participants were categorized into month of self-reported receipt of 
the first dose of a COVID-19 vaccine, or lack of self-reported COVID-19 
vaccination. Mask use was defined as “yes” to the mask use question; 
responses of “no interactions” were excluded from the main analysis but 
are included in supplemental material. The rate of mask use was 
calculated as the proportion of daily responses per day and per week. 
Multivariable logistic regression models were used to assess whether 
vaccination status was associated with the answer of “yes” to the mask 
question in the first weeks of March, June, and August 2021 to assess the 
relationship at various times during the pandemic. Models were 
adjusted for self-reported prior COVID-19 illness, age group, sex, race/ 
ethnicity, and healthcare worker occupation. Analyses were performed 
using R (V.4.0.3). 

3. Results 

Of 36,220 adult CRP volunteers enrolled by December 2020, 17,522 
(48%) met the survey completion criteria (Supplemental Table 2 and 
Supplemental Fig. 1). The daily survey response rate was 85% (Sup-
plemental Fig. 2) and 16,707 (95.3%) reported receiving ≥1 COVID-19 
vaccine dose. Most participants were non-Hispanic White (90.7%) and 
female (68.1%). Median age was 57 years and 25.6% were healthcare 
workers. Older participants and males were more likely to be vaccinated 
(Table 1). Among vaccinated participants, 47.7% (n = 7970) reported 
their first dose in December 2020 or January 2021, 43.4% (n = 7257) in 
February or March 2021, 6.4% (n = 1074) in April 2021 and <1% per 
month in May through August 2021. Only 4.7% (n = 815) did not report 
vaccination. 

Fig. 1 shows mask use over time by day among vaccinated and un-
vaccinated participants (A) and smoothed by week, stratified by month 
of first vaccination (B). Mask use remained relatively stable from 
December 2020 through April 2021 (71–80% in unvaccinated; 86–93% 
in vaccinated) then declined in all groups beginning in mid-May 2021, to 
34% in unvaccinated and 42% in vaccinated in June 2021, before 
increasing again by August (to 41% and 60% respectively). Overall, 
unvaccinated participants reported a mean of 12.5% less mask use 
across the study period, and those vaccinated in spring 2021 reported 
slightly less mask use compared to those vaccinated earlier. In all 
groups, mask use declined on weekends, holidays, and in May 2021 after 
the CDC recommended that fully vaccinated individuals need not wear 
masks in most indoor settings, (COVID-19, 2021; Masks, 2021) and 

Table 1 
Distribution of study participants by vaccination status* as of August 31, 2021, 
COVID-19 Community Research Partnership.†.   

Overall 
(N =
17522) 

Unvaccinated 
(n = 815) 

Vaccinated* 
(n = 16707) 

p-value 

Age (Years)     <0.001 
Mean (SD) 55.3 (13.8) 49.9 (12.5) 55.5 (13.8)  
Median [Min, Max] 57.0 [18.0, 

89.0] 
49.0 [19.0, 
87.0] 

57.0 [18.0, 
89.0]  

Age Group     <0.001 
18 to 34 years 1439 

(8.2%) 
86 (10.6%) 1353 (8.1%)  

35 to 44 years 2879 
(16.4%) 

198 (24.3%) 2681 (16.0%)  

45 to 64 years 8073 
(46.1%) 

423 (51.9%) 7650 (45.8%)  

≥65 years 5131 
(29.3%) 

108 (13.3%) 5023 (30.1%)  

Sex     0.001 
Female 11,932 

(68.1%) 
598 (73.4%) 11,334 

(67.8%)  
Male 5590 

(31.9%) 
217 (26.6%) 5373 (32.2%)  

Race/Ethnicity     0.721 
Hispanic 326 (1.9%) 14 (1.7%) 312 (1.9%)  
non-Hispanic, Black 728 (4.2%) 40 (4.9%) 688 (4.1%)  
non-Hispanic, White 15,884 

(90.7%) 
733 (89.9%) 15,151 

(90.7%)  
Other‡ 584 (3.3%) 28 (3.4%) 556 (3.3%)  
Health Care 

Worker     
0.060 

No 13,036 
(74.4%) 

583 (71.5%) 12,453 
(74.5%)  

Yes 4486 
(25.6%) 

232 (28.5%) 4254 (25.5%)  

County 
Classification     

<0.001 

Rural 3708 
(21.2%) 

270 (33.1%) 3438 (20.6%)  

Suburban 3298 
(18.8%) 

199 (24.4%) 3099 (18.5%)  

Urban 10,516 
(60.0%) 

346 (42.5%) 10,170 
(60.9%)  

Month of First 
Dose     

Dec 2020   2612 (15.6%)  
Jan 2021   5358 (32.1%)  
Feb 2021   2536 (15.2%)  
Mar 2021   4721 (28.3%)  
Apr 2021   1074 (6.4%)  
May 2021   141 (0.8%)  
Jun 2021   65 (0.4%)  
Jul 2021   117 (0.7%)  
Aug 2021   83 (0.5%)  
Vaccine Product     
Pfizer-BioNTech   10,825 

(64.8%)  
Moderna   4775 (28.6%)  
Janssen (Johnson & 

Johnson)   
746 (4.5%)  

Missing   325 (1.9%)  
Other   36 (0.2%)  

*Fully or partially vaccinated; having received at least one dose of a COVID-19 
vaccine. 

† Participants enrolled from ten sites: Atrium Health (Charlotte, NC), Camp-
bell University (Lillington, NC), Medstar Health (Columbia, MD), New Hanover 
Regional Medical Center (Wilmington, NC), Tulane University (New Orleans, 
LA), University of Maryland – Baltimore (Baltimore, MD), University of Mis-
sissippi (Jackson, MS), Vidant Health (Greenville, NC), Wake Forest Baptist 
Health (Winston-Salem, NC), WakeMed Health & Hospitals (Winston-Salem, 
NC). http://www.covid19communitystudy.org/. 

‡ Other race ethnicity includes American Indian or Alaskan Native (0.2%), 
Asian or Pacific Islander (1.5%), mixed race/ethnicity (1.3%), and participants 
who chose not to specify their race/ethnicity 0.4%). 
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increased in late July 2021 after CDC recommended indoor mask use for 
all persons in areas of substantial or high COVID-19 transmission 
(Interim Public Health Recommendations for Fully Vaccinated People, 
2021) (Fig. 1, Supplemental Table 3). The number of participants 
reporting “no interactions” remained relatively stable over time (Sup-
plemental Fig. 3) and a similar trend in mask use was observed when “no 
interactions” was combined with “yes” (Supplemental Fig. 4). 

Vaccination status independently predicted higher mask use after 
adjusting for self-reported prior COVID-19 infection, age, sex, race and 
ethnicity, and healthcare worker occupation during the first weeks of 
March, June and August, after adjusting for these variables (Supple-
mental Table 1, Supplemental Table 4). 

4. Discussion 

Mask use during non-household exposures was consistently higher 
among those who self-reported receiving at least one dose of COVID-19 
vaccine than those who did not. Our data show changes in mask use over 
time, perhaps reflecting the perceived risk of infection and changes in 
public health messaging (Crane et al., 2021). Although there was a 
previous gradual decline in mask use, the sharp decline in May coincided 
with updated guidance on mask use for fully vaccinated individuals 
(COVID-19, 2021; Masks, 2021). However, we observed a simultaneous 
decline among unvaccinated individuals that was nearly as large, indi-
cating that despite risk, they too relaxed mask use. The increase in mask 
use starting in late July, which was more pronounced in vaccinated 
individuals, coincides with increased transmission associated with the 
Delta variant and updated recommendations on mask use in indoor and 
public settings (Masks, 2021). 

This study included a large number of geographically diverse par-
ticipants, and prospective data collection over nine months. However, 
generalization of these findings is limited by selection, reporting, and 
response biases, as well as the study population, which had limited 
numbers of participants from racial and ethnic minority groups. Par-
ticipants voluntarily completed daily surveys and are affiliated with 
healthcare systems; therefore, they may be more engaged in healthcare 
than the general population. This may also explain the high rate of 
vaccination (95%) among participants compared to the general popu-
lation (75%) (CDC Data Tracker). Additionally, the survey question asks 
about mask use in “all” interactions; this does not allow for reporting 
varying masking behaviors in different settings and does not include a 
“sometimes” response which may more closely align with the behaviors 
of many participants. 

Our data demonstrate a consistent temporal association between 
mask use and vaccination status. The relatively stable rate of reported 

interactions (Supplemental Fig. 2) outside the household indicates that 
mask use changed independently of the frequency of interactions 
outside the household. Although mask use declined on weekends and 
holidays, use remained higher among vaccinated participants. Higher 
mask use among those vaccinated earlier might reflect higher mask use 
among healthcare workers and those aged ≥65 years who became 
eligible for vaccination before other groups. 

Our findings have several implications for public health. Mask use 
was lowest on weekends and holidays, reinforcing the need for public 
health messaging to maintain precautions during this time, especially 
during periods of high transmission. Risks of transmission are also likely 
to be elevated among people who are younger, male, or White, similar to 
previous findings (Rader et al., 2021). Because the risks of transmission 
and poor outcomes are much higher if unvaccinated, the lower rate of 
mask use in this group is particularly concerning. We found some evi-
dence of responsiveness to public health masking recommendations. 
However, our findings also highlight the need to target messaging to 
those least likely to wear masks and those who are unvaccinated. 

In conclusion, unvaccinated participants consistently reported lower 
rates of mask use during non-household encounters compared with 
vaccinated participants. Mask use decreased during May and increased 
again in late July 2021, suggesting that public health guidelines affect 
preventive behavior. These findings underscore the need to optimize 
public health messaging and interventions to promote and encourage 
protective health behaviors and strategies amid the continued threat of 
emerging COVID-19 variants. 
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