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How do the general population behave 
with facemasks to prevent COVID-19 
in the community? A multi-site observational 
study
Colin Deschanvres1,2* , Thomas Haudebourg1, Nathan Peiffer‑Smadja3, Karine Blanckaert1, David Boutoille2, 
Jean‑Christophe Lucet3,4 and Gabriel Birgand1,5 

Abstract 

Objective: The appropriate use of facemasks, recommended or mandated by authorities, is critical to prevent 
the spread of COVID‑19 in the community. We aim to evaluate frequency and quality of facemask use in general 
populations.

Methods: A multi‑site observational study was carried out from June to July 2020 in the west of France. An observer 
was positioned at a predetermined place, facing a landmark, and all individual passing between the observer and the 
landmark were included. The observer collected information on facemask use (type, quality of positioning), location 
and demographic characteristics.

Results: A total of 3354 observations were recorded. A facemask was worn by 56.4% (n = 1892) of individuals, includ‑
ing surgical facemasks (56.8%, n = 1075) and cloth masks (43.2%, n = 817). The facemask was correctly positioned 
in 75.2% (n = 1422) of cases. The factors independently associated with wearing a facemask were being indoors 
(adjusted odds ratio [aOR], 2.7; 95% confidence interval [CI] 2.28–3.19), being in a mandatory area (aOR, 6.92; 95% CI 
5–9.7), female gender (aOR, 1.75; 95% CI 1.54–2.04), age 41–65 years (aOR, 1.7; 95% CI 1.43–2.02) and age > 65 years 
(aOR, 2.28; 95% CI 1.83–2.85). The factors independently associated with correct mask position were rural location 
(aOR, 1.38; 95% CI 1.07–1.79), being in an indoor area (aOR, 1.85; 95% CI 1.49–2.3), use of clothmask (aOR, 1.53; 95% CI 
1.23–1.91), and age > 40 years (aOR, 1.75 95%CI 1.37–2.23).

Conclusions: During the initial phase of the COVID‑19 pandemic, the frequency and quality of facemask wearing 
remained low in the community setting. Young people in general, and men in particular, represent the priority targets 
for information campaigns. Simplifying the rules to require universal mandatory facemasking seemed to be the best 
approach for health authorities.
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Background
Since the emergence of the Coronavirus (COVID-19) 
epidemic, wearing a facemask in the community has 
become commonplace. In many countries, facemasks 
are mandatory in crowded areas where social distancing 
cannot be respected and are recommended outdoors [1].
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Appropriate use of facemasks is critical for protection in 
the community to prevent the spread of COVID-19 [2]. 
However, the constraints and discomfort caused in a 
population unfamiliar with this protective equipment can 
result in suboptimal use, leading to ineffective protection 
against COVID-19. Observation and quantification of the 
quality of facemask use is required to: assess the level of 
respiratory protection, inform decision makers on the 
effectiveness of measures, and identify levers for behav-
ior change. We evaluated the frequency and the quality 
of facemask use in the general populations with different 
socio-spatial backgrounds, and contextual factors associ-
ated with the appropriate use of the facemask.

Methods
From June 25, 2020, to July 21, 2020, we conducted obser-
vations in 13 cities and 43 different locations in the Pays 
de la Loire region in western France with a population of 
3.8 million (Additional file  1: Fig.  S1). The observations 
were performed in various areas: rural and urban (cit-
ies with > 10,000 and with < 10,000 inhabitants), indoors 
(shopping centers, train stations) or outdoors (shopping 
streets), and in areas where facemasks were or were not 
mandatory. The observer was positioned in a predeter-
mined place, facing a landmark, and all people passing 
between the observer and the landmark were included. 
For each individual, the researcher recorded if a facemask 
was worn, the type of facemask, and the quality of face-
mask positioning.

The primary outcome of this study was the correct 
positioning of the facemask. Secondary outcomes were 
the frequency of mask wearing and factors associated 
with the frequency and correct positioning of facemask 
wearing. The face mask was considered to be worn if it 
was placed on the face, regardless of its positioning. The 
facemask was considered incorrectly worn if it was in 
one of the following positions: below the nose, below the 
mouth, on the forehead, on one ear, on backward (out-
side in), with no adjustment of the bar on the nose, not 
stretched under the chin, cross fasteners (twisted elas-
tic, strap from top to bottom), partial attachment with 
only one strap on each side or with long hair falling on 
the mask. (Additional file  2: Fig.  S2) For each observa-
tion session, information on the time, location, and man-
datory status was recorded. In addition, the gender was 
collected and the age category was estimated (21–40, 
41–65, and > 65  years). The data were collected on a 
smartphone using a Google form. Contingency tables 
and chi-squared tests were used for categorical variables. 
Unadjusted Odds Ratio (ORs) were determined and 95% 
confidence intervals (95% CI) were computed. Multiple 
logistic regression was performed. Variables associated 

with p values < 0.25 in the bivariate analysis were entered 
into the model to obtain maximum likelihood estimates. 
These analyses were performed using R version 3.6.1.

Results
A total of 3354 observations were performed during 55 
sessions (Table  1): 1639 (49%) observations were per-
formed indoors and 1715 (51%) outdoors. The ratio 
of males to females was 0.73, and 44.6% (n = 1495) 
were aged 21–40  years, 35.3% (n = 1184) were aged 
41–65 years, and 20.1% (n = 675) were > 65 years.

A facemask was worn by 56.4% (n = 1892) of indi-
viduals, varying from 40% (n = 679) outdoors and 74% 
(n = 1213) indoors, 59% (n = 720) in rural areas, 55% 
(n = 1172) in urban areas, 49% (n = 1359) in non-manda-
tory areas, and 92% (n = 533) in mandatory areas. With 
regard to the type of facemask worn, 56.8% (n = 1075) 
wore a surgical facemask and 43.2% (n = 817) wore a 
cloth mask. For the main outcome, among the 1892 
individuals wearing a facemask, 75.2% (n = 1422) were 
wearing it correctly. Overall, 42.4% (n = 1422 of 3354) of 
the population studied was effectively protected by the 
correct use of the facemask. Of the 470 facemasks posi-
tioned incorrectly, 141 (30%) were below the mouth and 
130 (27.7%) below the nose.

In the multivariate analysis, facemasks were signifi-
cantly more often worn indoors (adjusted odds ratio 
[aOR], 2.7 (2.28–3.19); 95% CI 0.31–0.44; p < 0.001), in 
mandatory areas (aOR, 6.92; 95% CI 5–9.7; p < 0.001) and 
by older individuals aged > 65  years (aOR, 2.28; 95% CI 
1.83–2.85; p < 0.001) and those aged 41–65  years (aOR, 
1.7; 95% CI 1.43–2.02; p = 0.008). Facemasks were signifi-
cantly less frequently worn by males (aOR, 0.57; 95% CI 
0.49–0.75; p < 0.001) (Table 2).

Among the individuals wearing a facemask, cor-
rect positioning was significantly higher in rural (aOR, 
1.38; 95% CI 1.07–1.79; p = 0.03), in indoor areas (aOR, 
1.85; 95% CI 1.49–2.3; p < 0.001), in the 41–65 years age 
group (OR, 1.75; 95% CI 1.37–2.23; p < 0.001) and in 
the > 65  years age group (OR, 1.52; 95% CI 1.13–2.03; 
p = 0.005). The use of cloth masks in comparison with 
surgical masks was significantly associated with correct 
positioning (aOR, 1.53; 95% CI 1.23–1.91; p < 0.001). 
(Table 2).

Discussion
In a post lockdown context with large clusters of COVID-
19 cases leading to a potential second wave, only 56% of 
the individuals in the community wore a mask despite 
the recommendations and only three quarters of them 
wore it correctly. So less than half of the individuals were 
correctly protected in the general population.
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Unsurprisingly, the mandatory process was the most 
powerful variable associated with increased use of face-
masks. The mandatory approach may represent the best 
political lever to increase the level of facemask use in the 
general population. However, the mandatory wearing of 
facemasks did not significantly improve correct masking 
and therefore the infection control.

Among the people wearing a mask incorrectly, the 
most commonly observed positions were below the chin 
or below the nose. These observations suggest that face-
masks are being handled and repositioned by individuals 

perhaps due to respiratory discomfort. These behaviors 
could lead to an increase in the risk of transmission, par-
ticularly through hand contamination. This fact is impor-
tant due to the difficulty in complying with hand hygiene 
measures when putting the facemask on and taking it 
off. One hypothesis would be that mandatory universal 
facemasking, even in the absence of scientific evidence 
outdoors, would have the advantage of simplifying the 
measure and limiting mask handling and repositioning.

The positioning of cloth masks was significantly 
better in comparison with surgical facemasks. The 

Table 1 Description of the study population, with demographic characteristics, frequency and qualitative characteristics of use of 
masks

Characteristics Overall, n (%) Outdoor, n (%) Indoor, n (%)

Urban Rural Urban Rural

Number of observations 3354 1165 550 974 665

Gender

 Female 1943 (57.9) 705 (60.5) 303 (55.1) 550 (56.5) 385 (57.9)

 Male 1411 (42.1) 460 (39.5) 247 (44.9) 424 (43.5) 280 (42.1)

Age category

 21–40 years 1495 (44.6) 705 (60.5) 141 (25.6) 456 (46.8) 193 (29)

 41–65 years 1184 (35.3) 373 (32) 190 (34.5) 365 (37.5) 256 (38.5)

  > 65 years 675 (20.1) 87 (7.5) 219 (39.8) 153 (15.7) 216 (32.5)

Time of day

 Morning 1454 (43.4) 269 (23.1) 400 (72.7) 328 (33.7) 457 (68.7)

 Afternoon 1900 (56.6) 896 (76.9) 150 (27.3) 646 (66.3) 208 (31.3)

Mask mandated

 No 2773 (82.7) 1165 (100) 550 (100) 510 (52.4) 548 (82.4)

 Yes 581 (17.3) 0 (0) 0 (0) 464 (47.6) 117 (17.6)

Presence of a facemask

 No 1462 (43.6) 732 (62.8) 304 (55.3) 235 (24.1) 191 (28.7)

 Yes 1892 (56.4) 433 (37.2) 246 (44.7) 739 (75.9) 474 (71.3)

Type of facemask (n = 1892)

 Surgical facemask 1075 (56.8) 266 (61.4) 131 (53.3) 419 (56.7) 259 (54.6)

 Cloth mask 817 (43.2) 167 (38.6) 115 (46.7) 320 (43.3) 215 (45.4)

Quality of mask positioning (n = 1892)

 Correct 1422 (75.2) 264 (61) 191 (77.6) 576 (77.9) 391 (82.5)

 Incorrect 470 (24.8) 169 (39) 55 (22.4) 163 (22.1) 83 (17.5)

Incorrect positioning (n = 470)

 Below the mouth 141 (30) 82 (48.5) 14 (25.5) 40 (24.5) 5 (6)

 Below the nose 130 (27.7) 37 (21.9) 23 (41.8) 37 (22.7) 33 (39.8)

 Cross straps 61 (13) 8 (4.7) 6 (10.9) 31 (19) 16 (19.3)

 Not adjusted on the nose 43 (9.1) 10 (5.9) 3 (5.5) 24 (14.7) 6 (7.2)

 Hair down on face 33 (7) 17 (10.1) 5 (9.1) 5 (3.1) 6 (7.2)

 Partial mask attachment with strap 35 (7.4) 9 (5.3) 1 (1.8) 13 (8) 12 (14.5)

 Not stretched under the chin 13 (2.8) 2 (1.2) 1 (1.8) 8 (4.9) 2 (2.4)

 On one ear 10 (2.1) 1 (0.6) 2 (3.6) 4 (2.5) 3 (3.6)

 On the forehead 3 (0.6) 3 (1.8) 0 (0) 0 (0) 0 (0)

 Worn backward 1 (0.2) 0 (0) 0 (0) 1 (0.6) 0 (0)
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characteristics of surgical facemasks (impersonal, sin-
gle-use, more expensive, potentially less comfortable to 
wear) may decrease compliance with best practice. On 
the other hand, the good quality cloth masks with suit-
able sizes may fit better on the face making them more 
comfortable. The personalization of the designs of cloth 
facemasks could make them a fashion accessory allowing 
for better user compliance [3]. However, recent doubts 
were expressed in France regarding the capacities of 
“homemade cloth mask” to protect against SARS-CoV-2 
contaminations [4].

The use of facemasks was significantly lower and more 
often worn incorrectly in the population < 40 years and in 
males independently of non-use of the mask. This finding 
is consistent with the increase in COVID-19 cases in the 
younger population during the post lockdown period [5, 
6]. These populations represent a target for authorities in 
their information campaigns to optimize the protection 
of the general population.

Facemasks were worn correctly by those in rural areas 
compared with urban areas. In small cities, people are 
living together as part of an identifiable network, with 
significant social norms and better individual behaviors. 
In contrast, in urban populations, individuals are anony-
mous, with less reference to norms and altruistic meas-
ures. Further qualitative studies are needed to explore 
these assumptions.

To our knowledge, this study is the first to quantify the 
frequency and quality of the use of facemasks in the gen-
eral population. However, this study has limitations: (i) 
the visual and potentially subjective evaluation of some 
criteria (correct masking, age category); (ii) the generaliz-
ability is questionable despite the inclusion of a range of 
situations at the regional scale; (iii) in the statistical anal-
ysis, due to the paucity of data in this context, we selected 
a cut-off for the multivariable analysis of 0.25; (iv) mul-
tiple observations at the same location could introduce 
a bias requiring the use of a mixed logistic regression 
model, even if they concern only 18% of the observations. 
Finally, observations were performed in public areas. 
However, indoors social interactions in the private sphere 
across individuals poorly complying with barrier precau-
tions, including the use of facemask, represent a large 
risk of transmission.

Conclusions
During the initial phase of the COVID-19 pandemic, the 
frequency and quality of facemask wearing remained 
low in the community setting. Young people in general, 
and men in particular, represent the priority targets for 
information campaigns. Simplifying the rules to require 
universal mandatory facemasking seemed to be the most 
effective approach for health authorities.
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