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Abstract
In Italy, as well as in almost all countries, the use of masks in public with several other measures has been an important health 
measure during the ongoing COVID-19 pandemic. The correct use of masks is essential, as a wrong use and disposal may 
increase the rate of contagious. Herein, we report a descriptive study evaluating the knowledge and use, reuse and disposal 
of masks in community settings. An anonymous questionnaire called MaSK (Mask uSe and Knowledge) questionnaire was 
developed and offered to patients referring at our dermatologic outpatient clinic. A total of 2562 full complete patients’ ques-
tionnaires were considered for the study. Our results showed that awareness and information campaigns aimed at the general 
population are urgently needed in order to implement a correct use of masks and limit as much as possible the infection rate.
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Introduction

In the context of the COVID-19 pandemic period, different 
measures have been applied in order to reduce as much as 
possible the spread of infection, with the use of masks as 
one of the most important indication given to the population. 
However, the supply of personal protective equipment (PPE) 
represented an important problem for both availability and 
affordability [1]. In Italy, as well as in almost all countries, 
the use of masks in public with several other measures (i.e. 
social distance) have been an important health measure dur-
ing the ongoing COVID-19 pandemic [2]. Indeed, the use 
of face masks and filtering facepiece respirators (FFP) (i.e. 
N95 or FFP2 or FFP3 or equivalent with a minimum filtra-
tion efficiency of 95%) has been recommended to reduce 
the risk of infection [3, 4]. Furthermore, it has been showed 
that surgical masks reduce virus detection in large respira-
tory droplets and in aerosols, suggesting that surgical face 

masks could be used by infected patients to reduce virus 
transmission [4]. The correct use of masks is essential, as a 
wrong use and disposal may increase the rate of contagious 
[5]. Moreover, due to availability and affordability concerns, 
re-use of surgical masks and FFP has been suggested, how-
ever, a decontamination is mandatory to their re-use [1]. 
We developed a questionnaire called MaSK (Mask uSe and 
Knowledge) questionnaire to investigate the knowledge of 
patients about the correct use, re-use and disposal of masks 
and FFP used to prevent COVID-19 spread.

Materials and Methods

This descriptive study was conducted between 1 April 
and 1 September, 2020. Patients referring to our outpa-
tient dermatologic clinic and at our tele-dermatology ser-
vices of the University of Naples Federico II in Italy have 
been consecutively enrolled in the study. A total of 2655 
patients anonymously completed the questionnaires. Patients 
enrolled in the study were systematically offered to complete 
an anonymous questionnaire, after obtaining their informed 
consent for data collection and for the study, as well as pri-
vacy statements. The questionnaire called MaSK (Mask uSe 
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and Knowledge) questionnaire, is a 14-items questionnaire 
developed at the Dermatologic Clinic of the University of 
Naples Federico II, with the main purpose of collecting 
patients’ knowledge about the use, re-use and disposal of 
masks and FFP used to prevent COVID-19 spread. The ques-
tionnaire was proposed to the patients during or at the end 
of the visit (both in person or via telemedicine service). It is 
composed of two sections. Section A gathered the patient’s 
demographic characteristics (sex, age), section B is focused 
on the Mask uSe and Knowledge (the type of masks and 
FFP respirators known, used, duration time of each type, 
disposal) and a direct question investigating on patients’ 
opinion about the use of masks. (Table 1). The study was 
approved by the university’s Ethics Committee.

Statistical Analysis

Data were presented as number and proportion of patients 
(categorical variables). The significance of the difference 
in patients’ answers (based on gender and age groups), was 
assessed by Chi-square and Fisher’s tests (alpha < 0.05), 
where p-values < 0.05 were considered to be statistically 
significant. All statistical analyses were performed using 
GraphPad Prism 4.0 (GraphPad Software Inc., La Jolla, 
CA, USA).

Results

A total of 2655 patients anonymously completed the ques-
tionnaires and were consecutively enrolled in the study. 
However, 93 questionnaires were not considered due to 
the lack of answers. Hence, a total of 2562 full complete 
patients’ questionnaires were considered for the study. The 
study population included 1381 (52.1%) female and 1271 
(47.9%) male. The most frequent age range was 30–50 year-
old (35.4%, n = 907), followed by 50–70 year-old (31.4%, 
n = 804), 18–30 year-old (22.6%, n = 579), over 70 year-
old (7.7%, n = 197) and under 18 year-old (n = 75, 2.9%). 
Almost all patients (98.2%, n = 2516) declared to use reg-
ularly face masks and/or FFP, while only 1.8% (n = 46) 
declared to not use any masks or FFP. 42.3% (n = 1083) 
reported to use mask or FFP at least for 1–3 h per day, 
23.8% (n = 610) reported to use PPE for 3–5 h per day, 
18.3% (n = 469) reported to use PPE less than 1 h per day 
and 15.6% (n = 400). As regards types of masks or FFP 
known, the most known type was surgical masks (95.7% 
n = 2452), followed by cloth masks (75.8%, n = 1941), N95 
(53.5%, n = 1370), FFP2 (50.4%, n = 1291), FFP1 (44.1%, 
n = 1130) and FFP3 (33.6%, n = 860). Surgical mask resulted 
the most used type of mask (80.6% n = 2065) followed by 
cloth masks (40.1%, n = 1027), N95 (17.5%, n = 448), FFP2 
(7.8%, n = 200), FFP1 (4.1%, n = 105) and FFP3 (1.7%, 

n = 43). Patients reported the use of surgical mask before 
changing it for 3–4 h in 34.2% (n = 876) of cases, 1 day in 
the 30.7% (n = 786), 2–5 days in the 25.8% (n = 661), 1 week 
in the 6.5% (n = 166) and more than 1 week in 2.8% (n = 72). 
As regards the use of FFP2, patients reported the use of 
FFP2 before changing it for about 12 h in 21.6% (n = 533), 
1 day in 20.8% (n = 533), 2–5 days in 28% (n = 717), 1 week 
in 21.4% (n = 548) and more than 1 week in 8.3% (n = 213). 
As regards the use of FFP3, patients reported the use of 
FFP3 before changing it for about 12 h in 18.3% (n = 469) of 
cases, 1 day in 18.7% (n = 479), 2–5 days in 26.5% (n = 679), 
1 week in 23% (n = 589) and more than 1 week in 13.5% 
(n = 346) of patients. 34.4% (n = 881) declared to keep their 
masks in a specific plastic bag when they are not using it, 
29.4% (n = 753) declared to put their masks at wrist or arm, 
26.2% (n = 671) declared to fold and put masks in trousers 
pocket, while only 8.5% (n = 218) declared that they always 
throw masks away. About disinfection, 77.8% (n = 1993) 
patients declared to disinfect their masks or FFP. Particu-
larly, the most common way used to disinfect masks was 
with specific cleansers (43.4%, n = 1112), followed by alco-
hol (24%, n = 615), only water (3.7%, n = 95) and among 
other reported ways there were hot water (1.6%, n = 41) and 
sun exposure (1.2%, n = 31). 22.2% (n = 569) declared that 
they never clean or disinfect masks, while the rest (3.8%, 
n = 99) declared that they always throw masks away. The 
majority of patients declared to throw mask and FFP away 
in general waste (70.5%, n = 1806), while 13.4% and 11% 
reported to throw masks away in a specific waste basket 
(n = 343) and in a whatever waste basket (n = 282). Only 
few patients declared to use organic (2.2%, n = 56) and paper 
(2%, n = 51) wastes. The last questionnaire point investigated 
on patients’ opinion about the use of masks or FFP, ask-
ing if they believe that these PPE may be a useful tool to 
prevent COVID-19 spread. Most patients (91.4%, n = 2340) 
recognise the utility of masks. However, a non-treasurable 
part of them (8.6%, n = 222) reported to believe that masks 
or FFP are not useful to prevent the spread of infection. As 
regards gender differences, male patients declared to use 
masks and FFP for more time if compared to female patients. 
Particularly, among patients re-using a mask for more than 
1 day [2–5 days, 1 week and more than 1 week (a total of 
899 patients)], the majority was represented by male patients 
[72.2% (n = 649) male patients, 27.8% (n = 250)]. Hence, in 
the group of patients reporting the use of masks for one day 
or less, 67.7% (n = 1131) were females and 32.3% (n = 539) 
were males. Moreover, among patients that declared to not 
clean their masks (22.2%, n = 569), 86.6% (n = 493) of them 
were male patients (13.4%, n = 76 females). Regarding the 
last question’s answer, among patients declaring that masks 
and FFP were not useful to prevent the spread of infection, 
125 (56.3%) out of 222 patients were male. These differences 
were statistically significant (p < 0.0001). No significant 
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Table 1  MaSK (Mask uSe and Knowledge) questionnaire

Section A
 1.Sex M/F
 2.Age range:
 (a) under 18 years old
 (b) 18–30 years old
 (c) 30–50 years old
 (d) 50–70 years old
 (e) over 70 years old

Section B
 1. Do you regularly use face masks and / or filtering facepiece respirators?
 (a) Yes
 (b) No
 2. How many hours per day do you wear a face mask or filtering facepiece respirators?
 (a) less than 1 h
 (b) 1–3 h
 (c) 3–5 h
 (d) more than 5 h
 3. Which type of mask(s) do you know? (multiple answers allowed)
 (a) surgical mask
 (b) FFP1
 (c) FFP2
 (d) FFP3
 (e) N95
 (f) Cloth mask
 4. Which type(s) do you use most frequently? (multiple answers allowed)
 (a) surgical mask
 (b) FFP1
 (c) FFP2
 (d) FFP3
 (e) N95
 (f) Cloth mask
 5. How long do you use a surgical mask before changing it? (if you do not use surgical masks answer on the basis of your opinion / knowl-

edge):
 (a) 4–8 h
 (b) 1 day
 (c) 2–5 days
 (d) 1 week
 (e) More than 1 week
 6. How long do you use a FFP1 before changing it? (if you do not use FFP1 answer on the basis of your opinion / knowledge):
 (a)10–12 h
 (b) 1 day
 (c) 2–5 days
 (d) 1 week
 (e) More than 1 week
 7. How long do you use a FFP2 before changing it? (if you do not use FFP2 answer on the basis of your opinion / knowledge):
 (a)10–12 h
 (b) 1 day
 (c) 2–5 days
 (d) 1 week
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differences were found about the type of masks known and 
used, as well as about how to throw away masks. Regarding 
differences in age groups, among patients re-using a mask 
for more than 1 day [2–5 days, 1 week and more than 1 week 
(a total of 899 patients)], half of them were 50–70 year-old 
(50.8%, n = 457), 24.2% (n = 217) were 18–30 year-old, 
14% (n = 126) were 30–50 year-old, 6.7% (n = 60) were over 
70 year-old and 4.3% (n = 39) were under 18 year-old. Cloth 
masks resulted to be more used in younger patients (under 
18 and 18–30 groups) than in older groups. 604 out of 654 
(under 18 and 18–30 groups) patients reported to prefer a 
cloth mask, representing the 58.8% of patients using cloth 
masks. Most of 30–50 and 50–70 year-old groups declared 
to not clean their masks, representing 85.5% of them (487 
out of 569 patients were in these 2 groups) while the rest 
(14.5%) were equally divided in other groups. Regarding the 

last question’s answer, among patients declaring that masks 
and FFP were not useful to prevent the spread of infection 
(a total of 222 patients), 40.7% (n = 90) were 18–30, 35.7% 
(n = 79) were 50–70, 20.6% (n = 46) were 30–50, 2.2% 
(n = 5) were under 18 and 0.8% (n = 2) were over 70. These 
differences were statistically significant (p < 0.0001). No 
significant differences were found about the type of masks 
known, as well as about masks disposal among different 
groups (Fig. 1).

Discussion

Since the COVID-19 outbreak, different measures have been 
applied in order to reduce the spread of infection [6]. How-
ever, to prevent a new lockdown, interventions to limit 

Table 1  (continued)

 (e) More than 1 week
 8. How long do you use a FFP3 before changing it? (if you do not use FFP3 answer on the basis of your opinion / knowledge):
 (a)10–12 h
 (b) 1 day
 (c) 2–5 days
 (d) 1 week
 (e) More than 1 week
 9. When you are not wearing your mask or FFP, where do you usually put it?
 (a) wrist / arm
 (b) In a specific plastic bag
 (c) I fold it and put in trousers pocket
 (d) I always throw it away
 (e) Other ( please specify)
 10. After you use a mask or FFP, how do you wash or disinfect it?
 (a) Only with water
 (b) With specific cleansers
 (c) With alcohol
 (d) I never clean or disinfect masks
 (e) I always throw it away
 (f) Other ( please specify)
 11. Where do you usually throw away your mask or FFP?
 (a) In a whatever waste basket
 (b) In a specific waste basket
 (c) In general waste
 (d) In organic waste
 (e) In the paper waste
 (f) Other ( please specify)
 12. In your opinion, do you believe that the use of masks or FFP represents a useful tool to prevent the spread of COVID-19?
 (a) Yes
 (b) No

The MaSK questionnaire is composed by two section: i) Section A investigating about sex and age range; ii) Section B investigating about the 
use of masks (questions 1–2, 4–8), knowledge of mask types (question 3), the reuse of masks (question 9), the disinfection of masks (question 
10), the disposal of masks (question 11) and patients’ opinion on the utility of masks use in prevent COVID-19 infection (question 12)
FFP filtering facepiece respirators
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transmission are urgently needed [7]. The first and most 
important recommendation given to the population, has been 
the implementation of PPE use, associated with social dis-
tancing. Among PPE, surgical masks and FFP are the most 
common PPE used. Indeed, the use of masks, has been 
showed to reduce infections and deaths [7, 8]. Recent studies 
investigating the use of masks as a strategy to control the 
spread of infection, suggested masks as important tools dur-
ing the COVID-19 pandemic in both community and health 
care settings [9]. Surgical face masks were introduced to 
protect patients from wound infection during surgical pro-
cedures. Later, these have been adopted to protect healthcare 
workers against infections [4]. During the COVID-19 pan-
demic these became the most frequent PPE adopted among 
community. In a recent study investigating the efficacy surgi-
cal masks in preventing the aerosols influenza transmission, 

surgical masks showed to be able to limit the release of the 
droplets and the diffusion of infection [10]. Moreover, other 
studies comparing the effectiveness of surgical masks and 
N95 masks revealed no significant difference between these 
PPEs [11]. FFP are personal protectors respirators covering 
nose and mouth against the airborne particles such as dust 
or infectious agents [11]. FFPs contribute in air-purifying, 
reducing the risk of infection diffusion [12, 13]. On average, 
the protection factors of FFPs have been reported to be from 
11.5–15.9 times greater than those of surgical masks [14]. 
The filtration efficiency of FFPs may vary between 82 and 
99%, depending on the different filtration grade [15]. There 
are different types of FFP respirators: N95, FFP2, FFP3. 
N95, FFP2, FFP3 apply to different standards (FFP2 and 
FFP3: European Committee for Standardization: 
EN149:2001‐A1:2009; N95:NIOSH:42 CFR Part 84). N95 

Fig. 1  a Answers rate at the question “How long do you use a surgi-
cal mask before changing it?”; b Answers rate at the question “When 
you are not wearing your mask or FFP, where do you usually put it?”; 
c Answers rate at the question “After you use a mask or FFP, how do 

you wash or disinfect it?”; d Answers rate at the question “In your 
opinion, do you believe that the use of masks or FFP represents a use-
ful tool to prevent the spread of COVID-19?”
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masks are equivalent to FFP in European countries with an 
efficacy grade of 95%. The use of N95 and FFP2 has been 
constantly growing during the pandemic period particularly 
among healthcare workers. Even if most laboratory data 
report that N95 have a protective advantage over surgical 
masks, a recent meta-analysis showed that available data are 
not sufficient to determine definitively whether N95 are 
superior to surgical masks in terms of protection against 
respiratory infections in clinical settings [16]. FFP3 masks, 
though not as widely used, showed 99% efficacy of filtration 
grade. This type of mask is less used in community settings, 
while it results most commonly used among healthcare 
workers. Indeed, FFP3, instead of N95/FFP2, has been rec-
ommended when exposed to aerosol‐generating procedures 
in COVID‐19 patients [17]. Furthermore, FFP3 can be an 
important and essential part of PPE during dental procedures 
[18]. As regards community use of FFP3, this class repre-
sents the least mask used among population, for both the 
higher cost and difficulty in finding it. During the lockdown 
period, the worldwide use of masks resulted in severe short-
ages of PPE, including surgical and FFP masks, leading 
some governments to suggest the use of cloth face masks as 
a last resort when standard PPEs are unavailable [19]. Data 
about the filtration efficiency of cloth masks are still poor. 
Recent studies suggested filtration effectiveness between 3 
and 95% [20]. However, in order to prevent PPE shortage 
crisis for healthcare workers, health authorities recom-
mended the use cloth masks [21]. On the other hand, cloth 
masks may provide a well grade of protection if correctly 
designed and used. Indeed, multilayer cloth masks and made 
of water-resistant fabric may represent an effective PPE in 
community settings [22]. Cloth mask should not be sug-
gested for healthcare workers, who should preferentially use 
surgical or FFP masks. Hence, cloth mask use may be pro-
posed in community settings in case of unavailability of 
other facial masks [22]. In the pandemic period, one of the 
last resort strategies during mask shortages has been repre-
sented by masks decontamination and reuse [23]. Indeed, 
many strategies to disinfect and to sterilize masks have been 
suggested to the population in order to be able to reuse 
masks. Different ways with different results have been pro-
posed to re-use masks (both surgical and FFP) in healthcare 
settings, such as via autoclaving (FFP) [24], germicidal 
ultraviolet light, vaporised hydrogen peroxide or dry heat 
[25]. Among community, the most frequent methods used 
have been the decontamination with hot water and the chem-
ical decontamination (with ethanol or specific cleanser). 
Indeed, it has showed that a constant temperature over 56 °C 
for 30 min may kill COVID-19 virus can [26]. Hot water 
approach compared with other proposed decontamination 
methods for masks is more suitable for people to perform at 
home without the use of additional solvents or high-tech 
equipment, showing to be a safe and effective method to 

reuse masks [27]. As regards ethanol decontamination 
method, it has been showed that ethanol treatment may dam-
age masks, resulting in the filter efficiency decrease occurred 
in surgical mask and the N95 respirator. [28]. However, etha-
nol decontamination is still a common method used among 
population in community settings. The massive generations 
of contaminated face masks may cause environmental con-
cerns. After being used, face masks should be disposed as 
hazardous and infectious medical waste [29]. In daily prac-
tice, many procedures of waste disposal may be used, such 
as waste disposal into block-waste containers or specific 
street waste containers [29]. Furthermore, users should be 
informed and trained on how to correctly pack, collect and 
dispose masks, considering masks as contaminated waste. 
In community settings, on the basis of the criteria indicated 
by the legislation (Report ISS COVID-19 n. 26/2020), the 
masks and gloves produced by domestic activities, listed in 
Chapter 20 of the EER, can be classified as “urban waste” 
(identifiable by the EER 200301 code). Our study investi-
gated on community knowledge, use, reuse and disposal of 
masks and FFP respirators using MaSK (Mask uSe and 
Knowledge) questionnaire, an anonymous questionnaire 
offered to patients referring to our outpatient clinic. Almost 
all of the patients (98.2%, n = 2516) declared to use regularly 
face masks and/or FFP, while only 1.8% (n = 46) declared to 
not use any masks or FFP. Our results showed that surgical 
and cloth masks are the most common masks used in com-
munity settings, showing a large knowledge also of other 
types of masks which resulted to be less used in community 
settings. Recent study on surgical masks duration effective-
ness reported a decrease in filtration effectiveness after 4-h 
of wearing time [30]. However, both because of the cost and 
the difficulty in finding masks during the pandemic, masks 
are often reused. Indeed, we found that only 34.2% (n = 876) 
and 30.7% (n = 786) of patients reported the use of masks 
for 4 h and for 1 day respectively, while 35.1% reported to 
use of masks for more than 1 day [25.8% (n = 661) 2–5 days; 
6.5% (n = 166) 1 week; 2.8% (n = 72) more than 1 week]. 
Moreover, 22.2% (n = 569) declared that they never clean or 
disinfect masks, most of them (85.5%) were in the 
30–50 year-old and 50–70 year-old groups. Only 34.4% 
(n = 881) declared to keep their mask in a specific plastic bag 
when they are not using it, while 29.4% (n = 753) declared 
to put their mask at wrist or arm, 26.2% (n = 671) declared 
to fold and put mask in trousers pocket. These common and 
non-sterile ways to keep masks may obviously lead to an 
increased risk of masks contamination. As regards where to 
throw used masks, 70.5%, (n = 1806) and 13.4% (n = 343) 
declared to throw masks away in general waste and in a spe-
cific waste basket respectively, while the rest reported to use 
other type of wastes [11% (n = 282) a whatever waste, 2.2% 
(n = 56) organic waste and 2% paper (n = 51)]. To the best of 
our knowledge this is the first study evaluating masks use in 



792 Journal of Community Health (2021) 46:786–793

1 3

community setting, non-specific for healthcare settings. 
Hence, our data suggest that there are still too many people 
which does not know how to correctly use, reuse and dis-
posal masks. Particularly we found that most of our study 
population reuse masks for a long time without using any 
disinfection or using methods which may decrease the filtra-
tion efficacy of masks if repeated too many times. Further-
more, only 34.4% (n = 881) declared to keep their masks in 
a specific plastic bag when they are not using it, while the 
rest declared to put their mask at wrist or arm (29.4%), to 
fold and put mask in trousers pocket (26.2%), with the high 
related risk of mask contamination.Moreover, a harmful 
reported result was the rate of people (8.6%) believing that 
masks are not useful to prevent the spread of infection. Dis-
information, wrong convictions and knowledge related to 
masks use and reuse, may lead to an increase risk of infec-
tion among community in this post lockdown period. Hence, 
awareness and information campaigns aimed at general 
population are urgently needed in order to implement a cor-
rect use of masks and limit as much as possible the infection 
rate.

Limitations

Our study population is composed by patients referring to 
our outpatient clinic in a southern region of Italy, hence, our 
data may not reflect the general Italian population.
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