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COVID-19 pandemic and dental hygienists
in Italy: a questionnaire survey
Giuliana Bontà1, Guglielmo Campus2,3* and Maria Grazia Cagetti1

Abstract

Objective: This online cross-sectional survey assesses the signs/symptoms, the protective measures taken and the
awareness and risk perception regarding COVID-19 among Italian dental hygienists. All Italian dental hygienists were
invited to participate. The ad hoc online questionnaire was divided into four domains: personal data, protective
measures (−before patient arrival; −in the waiting room; −in the operating room) and PPE, awareness and risk
perception.

Results: Two-thousand-seven-hundred-ninety-eight subjects participated. Only 0.25% of the sample was positive to
the virus. Sense of fatigue (8.19%), headache (7.81%) and sore throat (7.32%) were the most common symptoms. A
statistically significant trend across the areas with a different prevalence of COVID-19 was observed related to the
number of signs/symptoms (areas z = 6.38 p < 0.01). Overall, 90.55% of the sample used protective glasses or visor,
90.10% disposable gloves and 82.80% surgical mask. Regarding the confidence to avoid the infection, a statistically
significant difference was found among dental hygienists belonging to the 3 years-professional-experiences groups
who worked in the high COVID-19 prevalence area. The findings of this survey show that Italian dental hygienists
have modified their working habits according to the professional risk related to the current pandemic and they
seem correctly prepared to face the risk of a SARS-CoV-2 infection.

Keywords: COVID-19, Symptoms, Dental hygienist, Protective measures

Background
It is now documented that the COVID-19 can be trans-
mitted through saliva, with inhalation of droplets (parti-
cles diameter ≥ 5 μm) generated by infected patients
coughing and sneezing, as well as through direct contact
with oral, nasal and ocular mucous membranes [1–3].
Work activities with a high potential of COVID-19 in-

fection, include healthcare workers performing aerosol-
generating procedures or collecting/handling specimens
from patients or bodies of people known to have or sus-
pected of having COVID-19 [4]. The risk of cross-
infection in dentistry is considerably high [5] since

splatters and aerosols produced during routine dental
treatments contribute to increase the risk [6]. Dental hy-
gienists perform several aerosol-generating procedures,
as removal of calculus and bacterial plaque, therefore
the professional hazard is comparable to that of the den-
tist. Several studies considered how health personnel
perceives and responds to professional risks; age and
cognitive factors as well as cultural factors have been ad-
vocated to this field [7–9]. The working environmental
risk perception in dental personnel is generally linked to
people’s subjective judgements and evaluations of poten-
tial hazards. In addition, it is also related to experience/
years in the profession and to the causal association be-
tween workers’ age and perceptions of the occupational
risks and consequent exposure [10].
The aim of this survey was then to assess the symp-

toms/signs, the protective measures and the personal
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protective equipment (PPE), the level of awareness and
risk perception regarding the COVID-19 outbreak
among Italian dental hygienists through the use of an
online questionnaire.

Methods
Questionnaire
The questionnaire was previously used in a large-scale
survey involving dentists working in Lombardy [11]. It is
an anonymous questionnaire divided into four domains.
For further information about the questionnaire, please
check the previous paper [11] and the supplementary
files (Table S1/Questionnaire).
The standardization of the questionnaire is described

in detail in the previous paper [11]; in brief, the ques-
tionnaire was built up and pre-tested on a small group
(n = 12); Intraclass Correlation Coefficients (ICC) was
run for the test-retest and intra-rater reliability for each
item. An ICC value of 0.80 or higher was considered sat-
isfactory. Only two items showed an ICC below the
threshold and, after discussion among the authors, the
questions were slightly modified.
An online survey has been prepared using Google

Form (Google LLC, Mountain View, CA, USA) and
shared via e-mail; addresses were obtained from the
databank of all regional sections of the Italian Order of
Health Profession of Dental Hygienists. Six-thousand-
nine-hundred and seventy-four questionnaires were sent
to all dental hygienists included in the databank. The
questionnaire was sent on May, the 12nd 2020 and data
collection was stopped 10 days after the submission
(May, the 23nd 2020).
Together with the link to the questionnaire, partici-

pants received a description of this survey’s purposes
and they were asked to sign an online informed consent,
in accordance with applicable Italian data protection
laws. If they did not sign the consent, the questionnaire
was automatically closed.

Data analysis
All the data obtained from the completed questionnaires
were collected in a spreadsheet (Excel™ 2019 for Mac),
cleaned and finally transferred in STATA16™ for the
statistical analysis.
According to the data reported on May, the 22nd 2020

by the Italian National Institute of Health, 228.418
COVID-19 cases were reported. Based on the number of
cases in each Italian Region, the following three areas
were defined: an area with more than 10.001 people in-
fected (high prevalence), including Piedmont, Lombardy,
Emilia Romagna and Veneto; an area with a prevalence
between 5.001 and 10.000 cases (medium prevalence),
including Tuscany, Liguria, Lazio and Marche; and an
area with a number of cases equal to or lower than

5.000 (low prevalence), including Campania, Puglia,
Trentino Alto Adige, Sicily, Friuli Venezia Giulia,
Abruzzo, Umbria, Sardinia, Val d’Aosta, Calabria, Molise
and Basilicata [12]. For statistical analysis, dental hygien-
ists were clustered in 3 years-professional-experience
groups: a first group, dental hygienists with a range be-
tween 1 and 10 years-professional-experience, a second
group, dental hygienists with a range between 11 and 20
years-professional-experience and a third group, dental
hygienists with over 20 years of professional experience.
Absolute and relative frequencies were calculated for

each item. Difference in proportion was evaluated with
χ2 test or Fisher exact test if one cell had a value of less
than five. Multiple testing for post hoc estimation, such
as the number of observed frequencies, expected fre-
quencies, percentage, and contribution to the chi-square
were runned. Linear trends estimations across the areas
with different prevalence of cases positive to COVID-19
and questionnaire items were also calculated. The effect
size was calculated using the Cramer’s V, as measure of
the strength of association among the levels of the row
and column variables.

Results
Of 6.974 questionnaires sent, 26 were not delivered (de-
livery rate of 99.63%). After the dispatch, 83.62% (n =
5810) of the emails were opened and, at the end of the
survey period (10 days), 2869 (41.14%) questionnaires
were returned, 2308 (80.45%) compiled by females and
561 (19.55%) by males. After reading the privacy policy,
71 dental hygienists out of 2869 (2.47%) did not sign the
consent to participate. The remaining 2798 (97.53%)
participants entirely or partially completed the question-
naire. The distribution of participants by age and gender
is shown in Fig. 1.
A statistically significant predominance of female den-

tal hygienists was observed (p < 0.01).
Dental hygienists working in all the 20 Italian Regions

participated in the questionnaire; the highest prevalence
of responders came from Lombardy (20.62%), while the
lowest from Molise (0.35%). Almost the whole sample
(91.42%) of the responders worked in private dental of-
fices or clinics and the remaining worked partially or
full-time in the National Health System (NHS). More
than half of the participants (63,13%) stopped working
for at least 3 weeks after the outbreak of the disease
(February 21th, 2020). Seven subjects (0.25% of the den-
tal hygienists whose questionnaires were analyzed) were
positive to the virus SARS-CoV-2. The sense of fatigue
(8.19%), headache (7.81%) and sore throat (7.32%) were
the most common symptoms referred by the dental hy-
gienists, while conjunctivitis and anosmia were the less
frequent, 2.06 and 1.95%, respectively (data not in table).
A statistically significant difference among dental
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hygienists referring one or more signs/symptoms in the
three COVID-19 prevalence areas was found (p < 0.01).
The highest percentage (44.89%) of symptomatic dental
hygienists was detected in the low COVID-19 prevalence
area (Table 1).
The same figure was found regarding subjects claiming

one or more than three signs/symptoms. A statistically
significant trend across the different areas was observed
related to the number of signs/symptoms (areas z = 6.38
p < 0.01).
In Table 2, the precautionary measures adopted by

dental hygienists who continued to work after the out-
break of COVID-19 (February 21st) are shown, divided
in those adopted before the patient’s arrival, those car-
ried out in the waiting room and those performed in the
operating room. Among the measures taken before the
patient’s arrival, telephone triage was the most adopted
(64.60%), followed by spacing appointments in order not
to saturate the waiting room (58.80%). In the waiting
room, frequent ventilation of the room (77.43) and dis-
infection of the handles several times a day (66.92%)
were the most reported measures. In the operating

room, washing hands before and after each procedure
(87.37%) and removal of all disposable protective devices
and disinfection (74.13%) were the most frequently
claimed. Chlorhexidine gluconate was by far the most
used active compound in pre-operative mouthwash ad-
ministered to patients (69.18%). Disinfection of surfaces
was preferentially performed using usual disinfectants
(61.88%).
Overall, the most adopted personal protective equip-

ment were protective glasses or visor (90.55%), followed
by disposable gloves (90.10%) and surgical mask
(82.80%). The use of sterile gloves was claimed just by
5.79% of the sample. In Table 3, PPEs and measures
adopted by dental hygienists are reported, stratified in 3
years-professional-experience groups working in areas
with different prevalence of COVID-19. In the group
with the lower working experiences, a statistically signifi-
cant difference in the three areas of COVID-19 preva-
lence was observed regarding phone triage and washing
patients’ hands (p < 0.01 for both). In the group with
10–20 years-professional-experience, only washing pa-
tients’ hands was statistically significantly different

Fig. 1 The distribution of participants by age and gender

Table 1 Prevalence of sign/symptoms referable to COVID-19 in the different prevalence area

High prevalence area Medium prevalence area Low prevalence area Prevalence on total sample

OF % OF % OF % OF %

No symptoms/signs

1186 50.62 665 28.38 492 21.00 2343 81.61

One symptom/sign

45 42.45 10 9.43 51 48.11 106 3.69

Two symptoms/signs

53 45.30 12 10.26 52 44.44 117 4.08

Three or more symptoms/signs

130 42.62 41 13.44 134 43.94 305 10.62

χ2(6) = 149.01 p < 0.01 Effect size Cramer’s V = 0.16. Trend across categories of COVID19 prevalence areas z = 6.38 p < 0.01
OF Observed frequency, % Percentage
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among areas (p < 0.01); whilst in the group with the
highest working experience (more than 20 years), the use
of rotating instruments with an anti-retraction valve was
the only preventive measure statistically significantly dif-
ferent (p = 0.02). No significant linear trend was found
for any preventive measures and PPE adopted across the
areas with different prevalence of COVID-19.
Regarding the confidence to avoid SARS-CoV-2 infec-

tion during work activities, a statistically significant dif-
ference was found among dental hygienists belonging to
the 3 years-professional-experience groups who work in
the high COVID-19 prevalence area (Table 4). No differ-
ences were discovered among dental hygienists with dif-
ferent professional experiences who work both in
medium and low prevalence areas.

Discussion
This study provided an insight on the signs/symptoms
referable to COVID-19, the protective measures and the
PPE adopted in the dental setting during the operative

procedures as well as the level of awareness and risk per-
ception regarding the COVID-19 pandemic in Italian
dental hygienists. The online survey was carried out dur-
ing the period of maximum diffusion (April, 2020) of
SARS-CoV-2 in Italy. Dental hygienists who completed
the questionnaire carried out their professional activity
in all Italian regions and the total number of responders
was quite high, with differences among regions.
At the time of writing, there are no published papers

in the literature on COVID-19 and dental hygienists; on
the web, however, the outcome of a survey on dental
personnel (no dentists) from 30 countries is retrievable
[13]. In addition, some papers that evaluate, through a
questionnaire, different aspects in clinical practice ad-
ministered to dentists are also available [11, 14, 15].
Due to close face-to-face contact with patients, dental

personnel, including dentists, dental hygienists and den-
tal assistants, are repeatedly exposed to respiratory tract
secretions, saliva and blood and, consequently, they are
exposed to SARS-Coronavirus-2 infection. The use of

Table 2 Precautionary measures taken by dental hygienists who continued to work after the outbreak of COVID-19

Item n (%)

Before patient arrival Phone Triage 1371 (64.60)

Spaced appointments as not saturate the waiting room 1078 (58.80)

Deferring therapies in elderly patients, or with systemic diseases 800 (37.70)

Detecting body temperature of all co-workers and leave those with a temperature above 37.5°C. 239 (11.26)

In the waiting room Disinfection of push buttons, POS, chairs, several times a day 1335 (62.91)

Disinfection of the handles several times a day 1420 (66.92)

Verify the patient's current health status on access 1398 (65.88)

Detecting the patient's body temperature 281 (13.24)

Washing the patient's hands 1391 (65.55)

Space of at least one meter between patients 1198 (56.46)

Mask for the patient 348 (16.40)

Frequent ventilation of waiting rooms 1643 (77.43)

Removal of magazines and books from the waiting area 1275 (60.08)

Storage of coats, bags and other items outside the operating area 808 (38.08)

In the operating room Pre-operative rinse with mouthwash containing 1% hydrogen peroxide 378 (17.81)

Pre-operative rinse with mouthwash containing chlorhexidine 0.12-0.2% 1468 (69.18)

Pre-operative rinse with mouthwash containing 0.2-1% iodopovidone 126 (5.94)

Pre-operative rinse with mouthwash containing alcohol and essential oils 49 (2.31)

Pre-operative rinse with mouthwash with Cetylpyridinium chloride at 0.05-0.10% 65 (3.06)

Rinse with diluted mouthwash 55 (2.59)

Ventilation of the operating area for at least 10 minutes after each patient 1506 (70.97)

Disinfection of surfaces with 70% ethyl alcohol 680 (32.05)

Disinfection of surfaces with 0.5% sodium hypochlorite 274 (12.91)

Disinfection of surfaces with usual disinfectant with others active ingredients 1313 (61.88)

Washing operators' hands before and after each procedure 1854 (87.37)

Removal of all disposable protective devices and disinfection of devices 1573 (74.13)
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Table 3 PPE and measures adopted in the three area with different prevalence of COVID-19 by years-professional-experience
categories

Working-experience 1–10 yy High prevalence area Medium prevalence area Low prevalence area Total sample

OF % OF % OF % OF %

PPE and device adopted no responders n = 253 (22.33%)

Use of FFP2/FFP3 facial filter χ2(2) = 7.83 p = 0.09 Trend across COVID19 prevalence areas z = 1.47 p = 0.14

Yes 233 34.78 69 29.24 60 26.43 362 31.95

No 299 44.63 106 44.92 113 49.78 518 45.72

Use of disposable gown χ2(2) = 4.54 p = 0.34 Trend across COVID19 prevalence areas z = 1.49 p = 0.14

Yes 116 17.31 45 19.07 36 15.86 197 17.39

No 416 62.09 130 55.08 137 60.35 683 60.28

Use of safety glasses or visor χ2(2) = 3.97 p = 0.41 Trend across COVID19 prevalence areas z = 1.50 p = 0.14

Yes 477 71.19 161 68.22 157 69.16 795 70.17

No 55 8.21 14 5.93 16 7.05 85 7.50

Rotating instrument with anti-retraction valve χ2(2) = 5.12 p = 0.28 Trend across COVID19 prevalence areas z = 1.49 p = 0.13

Yes 41 6.12 17 7.20 19 8.37 77 6.80

No 491 73.28 158 66.95 154 67.84 803 70.87

Measures adopted no responders n = 272 (24.01%)

Phone triage χ2(2) = 28.74 p < 0.01 Trend across COVID19 prevalence areas z = 1.61 p = 0.11

Yes 381 56.87 103 43.64 90 39.65 574 50.66

No 141 21.04 68 28.81 78 34.36 287 25.33

Appointments delayed so to not saturate the waiting room χ2(2) = 4.33 p = 0.36 Trend across COVID19 prevalence areas z = 1.67 p = 0.09

Yes 259 38.66 92 38.98 85 37.44 436 38.48

No 263 39.25 79 33.47 83 36.56 425 37.51

Postponement of therapy of elderly patients χ2(2) = 5.35 p = 0.25 Trend across COVID19 prevalence areas z = 1.65 p = 0.09

Yes 169 25.22 58 24.58 46 20.26 273 24.10

No 353 52.69 113 47.88 122 53.74 588 51.90

Washing the patient’s hands χ2(2) = 16.32 p < 0.01 Trend across COVID19 prevalence areas z = 1.62 p = 0.10

Yes 380 56.72 113 47.88 98 43.17 591 52.16

No 142 21.19 58 24.58 70 30.84 270 23.83

Working-experience 11–20 yy High prevalence area Medium prevalence area Low prevalence area Total sample

OF % OF % OF % OF %

PPE and device adopted by the dental hygienists no responders n = 214 (23.19%)

Use of FFP2/FFP3 facial filter χ2(2) = 1.59 p = 0.81 Trend across COVID19 prevalence areas z = 1.47 p = 0.31

Yes 132 29.80 69 31.36 74 28.46 275 29.79

No 213 48.08 102 46.36 119 45.77 434 47.02

Use of disposable gown χ2(2) = 3.94 p = 0.41 Trend across COVID19 prevalence areas z = 0.99 p = 0.32

Yes 86 19.41 36 16.36 37 14.23 159 17.23

No 259 58.47 135 61.36 156 60.00 550 59.59

Use of safety glasses or visor χ2(2) = 2.30 p = 0.68 Trend across categories of COVID19 prevalence areas z = 1.00 p = 0.32

Yes 316 71.33 154 70.00 172 66.15 642 69.56

No 29 6.55 17 7.73 21 8.08 67 7.26

Rotating instrument with anti-retraction valve χ2(2) = 2.96 p = 0.56 Trend across COVID19 prevalence areas z = 1.01 p = 0.32

Yes 29 6.55 10 4.55 18 6.92 57 6.18

No 316 71.33 161 73.18 175 67.31 652 70.64

Measures adopted by the dental hygienists no responders n = 238 (25.79%)
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rotary and vibrating dental devices, producing a high
amount of aerosol and splatter, possible vehicle of path-
ogens, increases the risk. Dental personnel, operator and
assistant, were highly contaminated by the use of an

ultrasonic scaler especially on the head, chest and inner
surface of the face mask [16]. The Occupational Infor-
mation Network has determined which job category
runs the highest risk of COVID-19 exposure, based on

Table 3 PPE and measures adopted in the three area with different prevalence of COVID-19 by years-professional-experience
categories (Continued)

Phone triage χ2(2) = 4.72 p = 0.317 Trend across COVID19 prevalence areas z = 0.77 p = 0.44

Yes 227 51.24 104 47.27 112 43.08 443 48.00

No 106 23.93 60 27.27 76 29.23 242 26.22

Appointments delayed so to not saturate the waiting room χ2(2) = 1.87 p = 0.76 Trend across COVID19 prevalence areas z = 0.80 p = 0.42

Yes 150 33.86 82 37.27 90 34.62 322 34.89

No 183 41.31 82 37.27 98 37.69 363 39.33

Postponement of therapy of elderly patients χ2(2) = 3.32 p = 0.50 Trend across COVID19 prevalence areas z = 0.78 p = 0.44

Yes 134 30.25 54 24.55 69 26.54 257 27.84

No 199 44.92 110 50.00 119 45.77 428 46.37

Washing the patient’s hands χ2(2) = 19.23 p < 0.01 Trend across COVID19 prevalence areas z = 0.75 p = 0.45

Yes 239 53.95 98 44.55 101 38.85 438 47.45

No 94 21.22 66 30.00 87 33.46 247 26.76

Working-experience > 20 yy High prevalence area Medium prevalence area Low prevalence area Total sample

OF % OF % OF % OF %

PPE and device adopted by the dental hygienists no responders n = 210 (25.77%)

Use of FFP2/FFP3 facial filter χ2(2) = 7.39 p = 0.12 Trend across COVID19 prevalence areas z = −1.05 p = 0.29

Yes 82 27.24 93 34.19 65 26.86 240 29.45

No 137 45.51 107 39.34 121 50.00 365 44.79

Use of disposable gown χ2(2) = 3.83 p = 0.43 Trend across COVID19 prevalence areas z = − 1.06 p = 0.29

Yes 50 16.61 56 20.59 40 16.53 146 17.91

No 169 56.15 144 52.94 146 60.33 459 56.32

Use of safety glasses or visor χ2(2) = 4.66 p = 0.32 Trend across COVID19 prevalence areas z = −1.06 p = 0.29

Yes 201 66.78 175 64.34 172 71.07 548 67.24

No 18 5.98 25 9.19 14 5.79 57 6.99

Rotating instrument with anti-retraction valve χ2(2) = 11.10 p = 0.02 Trend across COVID19 prevalence areas z = −1.05 p = 0.29

Yes 31 10.30 11 4.04 26 10.74 68 8.34

No 188 62.46 189 69.49 160 66.12 537 65.89

Measures adopted by the dental hygienists no responders n 237 = (29.08%)

Phone triage χ2(2) = 21.99 p < 0.001 Trend across COVID19 prevalence areas z = −1.70 p = 0.09

Yes 145 48.17 95 34.93 115 47.52 355 43.56

No 60 19.93 97 35.66 66 27.27 223 27.36

Appointments delayed to not saturate the waiting room χ2(2) = 3.85 p = 0.43 Trend across COVID19 prevalence areas z = − 167 p = 0.09

Yes 109 36.21 107 39.34 105 43.39 321 39.39

No 96 31.89 85 31.25 76 31.40 257 31.53

Postponement of therapy of elderly patients χ2(2) = 3.47 p = 0.48 Trend across COVID19 prevalence areas z = −1.70 p = 0.09

Yes 95 31.56 92 33.82 80 33.06 267 32.76

No 110 36.54 100 36.76 101 41.74 311 38.16

Washing the patient’s hands χ2(2) = 9.10 p = 0.06 Trend across COVID19 prevalence areas z = − 171 p = 0.09

Yes 141 46.84 116 42.65 103 42.56 360 44.17

No 64 21.26 76 27.94 78 32.23 218 26.75
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scores considering the contact with people, the physical
proximity to others and the exposure to disease/infec-
tion. Dental hygienists took the first place, dental assis-
tants the third and dentists the fourth place [17].
Consequently, it is important that they take effective
measures to protect themselves and patients against the
virus. In the present survey, only a low percentage of the
entire sample declared to be positive to the SARS-CoV-2
and this percentage is similar to that found in low
COVID-19 prevalence areas. This data might suggest a
low infection rate among dental hygienists, just as the
appropriate preventive measures were correctly imple-
mented by the majority of the dental hygienists; how-
ever, the prevalence of COVID-19 in the different Italian
regions is very inhomogeneous with areas particularly af-
fected by the virus and areas in which few cases have
been found.
It is important to underline that the participants are

aware of the method of diffusion and transmission of
COVID-19. As part of the infection control measures,
this information is essential in the dental office to adopt
measures and wear PPE to control the infection trans-
mission. Likewise, it is encouraging that a large number
of dental hygienists are aware of the need for triage of
patients and the recording of their body temperature.
Understandably, both of these facts can provide a clearer
idea of potentially infected patients and their precaution-
ary management in the dental office. Neither preventive
measures, nor the use of PPE seems to be conditioned
by the years of work experience declared by each sub-
ject. In all the three categories of work experience con-
sidered (from less than 10 years to more than 20 years),
dental hygienists have demonstrated that they know and
adopt what national and international recommendations
suggest to do in the current pandemic situation.
Despite the findings reported, it is important to stress

that this survey had some limitations.
First, data were collected in a short period of time,

bearing in mind the rapid effect that this outbreak had,
both psychologically and clinically, on dental hygienists
in relation also to the different geographical areas, as

some were more affected by others. This might have had
an effect on the precautionary measures adopted; how-
ever statistically significant differences were found only
for few measures, adopted primarily by dental hygienists
working in the COVID-19 medium/low areas than in
the high prevalence area.
Secondly, not all Italian potential participants accepted

to participate to the questionnaire, therefore the out-
comes reported (i.e. precautionary measures or PEE
adopted) are ascribable to a sub-group of the reference
population, subgroup that is probably more interested
and attentive in implementing the appropriate prevent-
ive measures.
Moreover, a limitation of the study might be attribut-

able to gender imbalance, since the sample included a
high prevalence of females. This reflects both the dental
hygiene as a female dominated profession, but also the
different compliance to this kind of investigation be-
tween genders [18]. This female imbalance might explain
why washing hands before and after each procedure was
the most reported preventive measure, since gender dis-
parities were previously reported regarding this funda-
mental preventive habit [19]. However, this measure was
also the most reported even among Italian dentists, al-
though the sample was largely formed by males [11].
Unlike what could be expected, the majority of inter-

viewed dental hygienists reported to be confident to
avoid the infection during working activities. These find-
ings disagree with those reported by Italian dentists, of
whom only a small number of subjects working in Lom-
bardy, a Region with a high prevalence of COVID-19,
believe to be confident in avoiding SARS-CoV-2 [11].
This disagreement can be explained not only by the dif-
ferent prevalence of infection in different geographical
areas, which can make the risk appear more or less
pressing, but also by the age of the participants, which is
lower among dental hygienists than dentists. Older
adults tend to see more risk in behaviors in health do-
main compared to young adults [20].
Considering that the epidemiological situation of the

SARS-CoV-2 infection is still in evolution, it is feasible

Table 4 How confident dental hygienists are that they can avoid contracting the virus SARS-CoV-2 during work by by years-
professional-experience categories

Working-
experience

High prevalence area Medium prevalence area Low prevalence area

1–10 years 11–20 years > 20 years 1–10 years 11–20 years > 20 years 1–10 years 11–20 years > 20 years

OF % OF % OF % OF % OF % OF % OF % OF % OF %

Not confident 25 3.73 20 4.51 6 1.99 8 3.39 9 4.09 10 3.68 4 1.76 9 3.46 6 2.48

Enough confident 17 2.54 7 1.58 11 3.65 4 1.69 4 1.82 8 2.94 5 2.20 3 1.15 10 4.13

A bit confident 167 24.93 134 30.25 99 32.89 63 26.69 69 31.36 104 38.24 54 23.79 81 31.15 67 27.69

Confident 461 68.81 282 63.66 185 61.46 161 68.22 138 62.73 104 38.24 164 72.25 167 64.23 159 65.70

n = 1414 χ2(2) = 13.97 p = 0.03 Trend across
COVID19 prevalence areas z = 1.25 p = 0.21

n = 449 χ2(2) = 10.10 p = 0.12 Trend across
COVID19 prevalence areas z = 0.48 p = 0.63

n = 729 χ2(2) = 9.61 p = 0.14 Trend across
COVID19 prevalence areas z = 0.28 p = 0.78
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to verify in the near future whether the preventive mea-
sures implemented by dental hygienists will be main-
tained even when the level fear linked to the COVID-19
will be no longer so high.

Conclusion
Dental personnel around the globe are at risk while
working in their respective fields, due to the potential
high transmissibility of COVID-19 in the dental setting.
The findings from the present survey show that Italian
dental hygienists have adjusted working habits to the
professional risk related to the current pandemic and
they seem correctly prepared to face the SARS-CoV-2
infection in the dental environment. In line with the de-
scribed results, Italian dental hygienists appear overall
confident to be able to avoid the infection during their
working activity.

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12913-020-05842-x.

Additional file 1: Table 1S. Questionnaire items.

Additional file 2.

Abbreviations
PPE: Personal protective equipment; NHS: National Health System;
OF: Observed frequency

Acknowledgments
All person that had taken part in the study are mentioned as authors. Thanks
go to the National Federation of Medical Radiology Health Technicians
(TSRM) Orders and the Technical Health Professions, Prevention and
Rehabilitation and to the Presidents of the Commissions of the Register of
Italian dental hygienists who contributed to the dissemination of the
questionnaire.

Authors’ contributions
GB, MGC, and GC designed and planned the study; GB, MGC, and GC
created the questionnaire and tested it; GB submitted the questionnaire and
collected the data; GC performed the statistical analysis, GB, MGC and GC
wrote the manuscript draft and created the tables. All authors wrote their
conclusions. Authors read and approved the manuscript.

Funding
This research received no specific grant from any funding agency in public,
commercial or not-for-profit sectors.

Availability of data and materials
All data generated or analysed during this study are included in this
published article (and its additional files). The raw data was submitted as
supplementary material.

Ethics approval and consent to participate
All participants were asked to sign an online informed consent, in
accordance with applicable Italian data protection laws. If participant did not
sign the consent, the questionnaire was automatically closed; consequently,
the approval of an ethics committee was not required. Italian legislation
(D.L.vo 24.6.2003, n. 211, “attuazione della Direttiva 2001/20/CE”) indicates
that ethics approval is not required for anonymous interviews/
questionnaires.

Consent for publication
Not applicable.

Competing interests
The authors declare no conflict of interest.

Author details
1Department of Biomedical, Surgical and Dental Science, University of Milan,
Via Beldiletto 1, I-20142 Milan, Italy. 2Department of Surgery, Microsurgery
and Medicine Sciences, School of Dentistry, University of Sassari, Viale San
Pietro, I-07100 Sassari, Italy. 3Department of Restorative, Preventive and
Pediatric Dentistry, University of Bern, Freiburgstrasse 7, CH-3010 Bern,
Switzerland.

Received: 10 July 2020 Accepted: 21 October 2020

References
1. Lai CC, Shih TP, Ko WC, Tang HJ, Hsueh PR. Severe acute respiratory

syndrome coronavirus 2 (SARS-CoV-2) and coronavirus disease-2019 (COVID-
19): the epidemic and the challenges. Int J Antimicrob Agents. 2020;55:
105924.

2. Lu CW, Liu XF, Jia ZF. 2019-nCoV transmission through the ocular surface
must not be ignored. Lancet. 2020;395:e39.

3. Belser JA, Rota PA, Tumpey TM. Ocular tropism of respiratory viruses.
Microbiol Mol Biol Rev. 2013;77:144–56.

4. US Agency Occupational Safety and Health Administration. Occupational
Safety and Health Administration Official Website. Worker exposure risk to
COVID-19. 2020. https://www.osha.gov/Publications/OSHA3993.pdf.
Accessed 26 June 2020.

5. Volgenant CMC, de Soet JJ. Cross-transmission in the dental office: does this
make you ill? Curr Oral Health Rep. 2018;5:221–8.

6. Szymańska J. Dental bioaerosol as an occupational hazard in a dentist's
workplace. Ann Agric Environ Med. 2007;14:203–7.

7. Barim MS, Sesek RF, Capanoglu MF, Drinkaus P, Schall MC Jr, Gallagher S,
Davis GA. Improving the risk assessment capability of the revised NIOSH
lifting equation by incorporating personal characteristics. Appl Ergon. 2019;
74:67–73.

8. Varpula J, Välimäki M, Lantta T, Berg J, Lahti M. Nurses’ perceptions of risks
for occupational hazards in patient seclusion and restraint practices in
psychiatric inpatient care: a focus group study. Int J Ment Health Nurs. 2020;
29:703–15.

9. Bolin KA, Shulman JD. Nationwide survey of work environment perceptions
and dentists’ salaries in community health centers. J Am Dent Assoc. 2005;
136:214–20.

10. Ocek Z, Soyer MT, Aksan AD, Hassoy H, Manavgat SS. Risk perception of
occupational hazards among dental health care workers in a dental hospital
in Turkey. Int Dent J. 2008;58:199–207.

11. Cagetti MG, Cairoli JL, Senna A, Campus G. COVID-19 outbreak in North
Italy: an overview on dentistry. A questionnaire survey. Int J Environ Res
Public Health. 2020;17:3835.

12. National Italian Health Institute. https://www.epicentro.iss.it/coronavirus/
bollettino/ Infografica_22maggio%20ITA.pdf. Accessed 22 May 2020.

13. International Federation of Dental Hygienists. IFDH 2020 COVID survey
http://www.ifdh.org/media/IFDH-Survey-Results-COVID-19.pdf. Accessed 30
June 2020.

14. Kamate SK, Sharma S, Thakar S, Srivastava D, Sengupta K, Hadi AJ,
Chaudhary A, Joshi R, Dhanker K. Assessing knowledge, attitudes and
practices of dental practitioners regarding the COVID-19 pandemic: a
multinational study. Dent Med Probl. 2020;57:11–7.

15. Ahmed MA, Jouhar R, Ahmed N, Adnan S, Aftab M, Zafar MS, Khurshid Z.
Fear and practice modifications among dentists to combat Novel
Coronavirus Disease (COVID-19) outbreak. Int J Environ Res Public Health.
2020;17:2821.

16. Veena HR, Mahantesha S, Joseph PA, Patil SR, Patil SH. Dissemination of
aerosol and splatter during ultrasonic scaling: a pilot study. J Infect Public
Health. 2015;8:260–5.

17. Office for National Statistics. Which occupations have the highest potential
exposure to the coronavirus (COVID-19)? https://www.ons.gov.uk/
employmentandlabourmarket/peopleinwork/
employmentandemployeetypes/articles/
whichoccupationshavethehighestpotentialexposuretothecoronaviruscovid1
9/2020-05-11. Accessed 29 June 2020.

Bontà et al. BMC Health Services Research          (2020) 20:994 Page 8 of 9

https://doi.org/10.1186/s12913-020-05842-x
https://doi.org/10.1186/s12913-020-05842-x
https://www.osha.gov/Publications/OSHA3993.pdf
https://www.epicentro.iss.it/coronavirus/bollettino/%20Infografica_22maggio%20ITA.pdf
https://www.epicentro.iss.it/coronavirus/bollettino/%20Infografica_22maggio%20ITA.pdf
http://www.ifdh.org/media/IFDH-Survey-Results-COVID-19.pdf
https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/employmentandemployeetypes/articles/whichoccupationshavethehighestpotentialexposuretothecoronaviruscovid19/2020-05-11
https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/employmentandemployeetypes/articles/whichoccupationshavethehighestpotentialexposuretothecoronaviruscovid19/2020-05-11
https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/employmentandemployeetypes/articles/whichoccupationshavethehighestpotentialexposuretothecoronaviruscovid19/2020-05-11
https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/employmentandemployeetypes/articles/whichoccupationshavethehighestpotentialexposuretothecoronaviruscovid19/2020-05-11
https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/employmentandemployeetypes/articles/whichoccupationshavethehighestpotentialexposuretothecoronaviruscovid19/2020-05-11


18. Gallè F, Sabella EA, Da Molin G, De Giglio O, Caggiano G, Di Onofrio V,
Ferracuti S, Montagna MT, Liguori G, Orsi GB, Napoli C. Understanding
knowledge and behaviors related to CoViD-19 epidemic in Italian
undergraduate students: the EPICO study. Int J Environ Res Public Health.
2020;17:3481.

19. Suen LKP, So ZYY, Yeung SKW, Lo KYK, Lam SC. Epidemiological
investigation on hand hygiene knowledge and behaviour: a cross-sectional
study on gender disparity. BMC Public Health. 2019;19:401.

20. Bonem EM, Ellsworth FC, Gonzalez R. Age differences in risk: perceptions,
intentions and domains. J Behav Dec Making. 2015;28:317–30.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Bontà et al. BMC Health Services Research          (2020) 20:994 Page 9 of 9


	1
	Methods
	Questionnaire
	Data analysis

	Results
	Discussion
	Conclusion
	Supplementary Information
	Abbreviations
	Acknowledgments
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

