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Dental nurses and practitioners are at high risk of expo- 
sure to COVID-19 due to physical proximity and exposure 
to body fluids during treatment. Dental practices have 
implemented multiple protective protocols to decrease 
COVID-19 transmission; however, it is difficult to evaluate 
how effective these measures are, as there is limited data 
on COVID-19 in dental practices.

To evaluate COVID-19 infection rates among dentists, 
dental staff, and patients in different countries through an 
online survey, with a primary focus on South Africa (SA).

Cross-sectional online survey.

One hundred fifty-four participants from 52 countries an-
swered the survey, 48.6% (n=561) from SA. COVID-19 
infections were reported in 18.2% (n=210) of dental prac-
tices. Only 1.1% regarded the practice as the source of 
infection for dentists and staff who got infected. 

In total, 13.9% (n=160) treated COVID-19 patients. SA 
presented a higher infection rate (19% vs. 13%, p=0.04) 
and more frequent treatment of COVID-19 patients than 
the other countries combined (17% vs. 11%, p=0.006). 

These findings support the need to maintain strict infec-
tion control measures to decrease transmission of SARS-
CoV-2 during the delivery of oral care.

As the coronavirus disease pandemic unfolds with the se- 
cond wave of infections, dental professionals have been 
faced with numerous challenges to maintain oral care  
delivery.1 Because droplets composed of saliva and res-
piratory secretions constitute the leading route of trans-
mission for SARS-CoV-2, the oral cavity plays a pivotal 
role in acquiring the virus and spread of the disease.2  

While oral care is an essential part of healthcare, con-
cerns have been raised about the transmission of the vi-
rus between dental practitioners, other dental staff mem-
bers, and patients when undergoing dental procedures.3  
According to the Office for National Statistics (ONS) 
from the UK, dental nurses and dental practitioners, are  
among the professionals who present the highest risk  
for exposure to COVID-19 due to the physical proximity 
during dental treatment and frequent exposure to body 
fluids.4

The World Health Organization (WHO) has recommended 
the postponement of elective dental procedures to miti- 
gate disease transmission. Their interim guideline to only 
perform urgent or emergency dental procedures is based 
on cross-infection potential through aerosols.3 In many 
dental practices, there has been a decreased number of 
appointments, and reduced working hours, with patients 
experiencing an increased burden of oral disease, which 
is detrimental to general health.5 

Dental practices around the globe have implemented mul- 
tiple protective protocols to decrease COVID-19 trans- 
mission, according to guidelines from the WHO,3 the US 
Centre for Disease Control (CDC),6 the American Dental 
Association (ADA),7 and from national regulatory bodies 

ABSTRACT

Introduction

Aims and objectives

Design

Results

Conclusion

INTRODUCTION

Author affiliations:
1. Howard Gluckman: PhD, BDS, MChD, Specialist in Periodontology, 

Implantology and Oral Medicine; Director, Implant and Aesthetics 
and The Implant Clinic, Cape Town, South Africa; Adjunct Assistant 
Professor at the School of Dental Medicine, Univ. of Pennsylvania, 
Pennsylvania, United States of America.

2. Carla C Pontes: BDS, MSc, PhD, Research Associate, The Implant 
Clinic, Cape Town, South Africa.
ORCID Number: 0000-0002-9337-3783

3. Matthias Troelzsch: DMD, MD, Private practitioner at the Clinic for 
Oral and Maxillofacial Surgery, Ansbach, Germany.
ORCID Number: 0000-0002-6027-2919

4. E Todd Scheyer: DDS, MS, Private practitioner in Periodontics 
and Implant dentistry, PerioHealth Professionals, Director for The 
McGuire institute for Clinical Research, Faculty at: iHDS, UTDB and 
guest Faculty at UTHSCSA, Houston, Texas.

Corresponding author: Howard Gluckman
The Implant Clinic, 39 Kloof Street, Gardens, 8001 Cape Town, South 
Africa.
Email: docg@mweb.co.za
Author contributions:
1. Howard Gluckman: Conceptualization, methodology, data cu- 

ration - 25%
2. Carla C Pontes: Methodology, writing – original draft, review  

and editing, formal analysis - 25%
3. Matthias Troelzsch: Project administration, validation, resources 

- 25%
4. E Todd Scheyer: Project administration, validation, resources - 

25%

RESEARCH < 315

H Gluckman1, CC Pontes2, M Troelzsch3, ET Scheyer4

SADJ August 2021, Vol. 76 No. 7 pX - pX

An overview of COVID-19  
infection in dental practices  
- a questionnaire survey



in different countries. It is difficult to evaluate the effec-
tiveness of the adopted infection control measures, as 
currently there is limited data on COVID-19 infections in  
dental practices. Among US dentists, the ADA has re- 
cently estimated the prevalence of COVID-19 infection  
to be below 1%.8 In Brazil, the National Dentistry Council, 
reported that only 0.2% of COVID-19 infections in the 
country affected dental professionals.9

The present study aimed at evaluating COVID-19 infec-
tions among dentists, dental staff, and patients in different 
countries through an online survey, with the main focus 
on South Africa. This study's results can contribute to a  
better understanding of the risks for transmission of  
coronavirus disease related to oral  healthcare delivery. 

This study was designed as an anonymous cross-sec- 
tional online survey developed by the South African Implant 
and Aesthetic academy using Survey Monkey™ (SVMK 
Inc. San Mateo, CA, US). The questionnaire was available 
from 15th August 2020 to 15th September 2020, being 
composed of nine questions. 

An electronic informed consent to voluntarily participate in 
the study was embedded in the first question. Questions 
2 and 3 concerned workplace type and physical location.  
In question 4, the profession of the respondent was re- 
corded. Questions 5 to 9 were related to COVID-19 in- 
fections in the participant's dental practice, treatment of 
COVID-19 patients, and patient infection rate after visiting 
the practice.

A South African dental academy alumni group (total of 
445 members, anonymized as per submission request) 
was invited to participate in the survey via mobile instant 
messing and were encouraged to share the survey with 
their peers. 

The answers to the survey were automatically recorded 
by the SurveyMonkeyTM software and exported as Excel 
spreadsheets. Data were presented as absolute and 
relative frequency. The data was analyzed in STATA 15.1 
(StataCorp LLC, Texas, US) according to the physical 
location. The chi-square test was used to analyze differ- 
ences in frequencies for South African participants com- 
pared to other countries' participants. An alpha value 
below 0.05 was considered statistically significant.
 

In total, 1154 participants representing 52 different coun- 
tries answered the online survey. With regards to the lo- 
cation of the participant's dental practice, nearly half 

were located in South Africa (48.6%, n=561), followed by  
United States (17.2%, n=199), and Belgium (7.9%, n=91, 
Figure 1).

In total, 70.1% of the respondents were general dentists 
(n=809), 24.6% were specialist dentists (n=284), 2.2% were 
dental assistants or dental nurses, and the remaining 3.1% 
(n=36) represented other staff. 

Regarding the workplace, the majority (89.4%, n=1032) 
worked at private dental clinics, 6.9% (n=79) worked both 
at private and public dental clinics, 2.7% (n=31) worked 
at public dental clinics, and 1.0% (n=12) had other work 
settings.

 

The majority of the participants reported no COVID-19 
infections in their practices (78.2%, n=902). In total, 18.2% 
(n=210) reported COVID-19 infections in their practices, 
from which 88.5% (n=186) were confirmed by a laborato- 
ry test, and 11.5% (n=24) lacked diagnostic confirmation. 
Less than 4% of the sample did not know if there were 
COVID-19 infections in their practices. When South Africa's 
responses were compared to the rest of the world (Fig- 
ure 2), South Africa presented a higher infection rate than  
the other countries combined (19% versus 13%, p=0.04, 
Figure 2).

When asked about how the respondent or clinic staff  
acquired COVID-19 infection, 11.2% (n=137) answered 
'outside the practice', 10.3% (n=119) did not know, 1.1% 
(n=13) answered 'inside the practice', and 77.4% report 
no infections.
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COVID-19 infection – dentists, dental 
assistants, and dental staff

Figure 1. Survey participants according to country.
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Figure 2. COVID-19 infections in respondent's practices according 
to the location (p=0.04).
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Regarding COVID-19 infection of patients after visiting 
dental practices, 91.8% of respondents had no reported 
patient infection, 3.8% did not know, 3.6% reported hav- 
ing patients infected 1-2 weeks after visiting the practice, 
as confirmed by laboratory tests, and 0.8% reported un- 
confirmed patient infection.

According to the survey, 13.9% (n=160) of the partici- 
pants reported treatment of laboratory-confirmed COVID 
-19 patients. When evaluated by location, 17% of South 
African respondents treated laboratory-confirmed COVID 
-19 patients compared to 11% of respondents from other 
countries (p=0.006).

There were no statistically significant differences in in- 
fection rates for respondents who reported treatment of 
confirmed cases in their practices (14%, n=22 infections 
reported by 160 participants) and those who did not treat 
confirmed COVID-19 patients (19%, n=188 infections re- 
ported by 994 participants, p=0.127).

The majority of the participants were dental practitioners 
who work in private practices, with nearly half being lo- 
cated in South Africa. In total, 18.2% of the participants 
reported COVID-19 infection in their practices, and the 
majority of infections were confirmed by a laboratory test 
(88.5%). Only 1.1% of the participants reported infec- 
tion of dentists or dental staff acquired at the practice.  
Regarding patient infection, 3.6% had patients infected  
1-2 weeks after visiting the practice. It is important to 
reiterate that the infection's true origin cannot be con- 
firmed, as transmission could have taken place outside  
the dental practices or anywhere else. Overall, 13.9% 
treated COVID-19 positive patients. 

South Africa presented a higher infection rate and more 
frequent treatment of COVID-19 patients than all other 
countries combined. This is the first study to provide 
information on COVID-19 infections among the South 
African dental community to the best of our knowledge. 

The occupational COVID-19 risk of dentists and dental 
staff has been estimated to be high due to the infective 
potential of saliva droplets and dental-generated aerosols.10 

There is limited data on COVID-19 infection rates for den- 
tists and dental staff. A study from the ADA estimated 
the infection rate for US dentists at 0.9%, with 3.7% of 

survey respondents having tested positive via respiratory 
samples.8 Brazil's National Dentistry Council estimated 
dentists' infection rate to be 0.2% based on the country's 
total number of infections.9 In the current survey, infection 
of any member of the dental team was reported by par- 
ticipants, with no separate data on dentists. The higher 
rate observed in the present study can be the result of 
selection bias. Dentists who did not have infections in  
their practices might have been less likely to participate, 
which could lead to overestimation of COVID-19 infec- 
tion rates.

The prevalence rate of COVID-19 in the general popu- 
lation has been estimated to be around 2%.11 In 44% of 
frontline healthcare workers in the UK, there was evidence 
of SARS-CoV-2 infection.12 In a meta-analysis, the pre- 
valence of infection among healthcare workers worldwide 
ranged from 0.4% to 57.1%, with a pooled estimate of 
11%.13 Thus, the reported infection rate in the current 
survey was higher than the infection rate of US and 
Brazilian dentists, but was in accordance with infection 
rates for healthcare professionals.

Considering the general population infection rate of 2% 
for SARS-CoV-211, findings from this survey suggest that 
visiting a dental practice could increase the risk for in- 
fection, as 4.3% of participants reported patient infec- 
tion after a visit to the dental practice. But these results  
should be interpreted with caution, since tracing the ori- 
gin of COVID-19 infections is challenging and multiple 
risk factors have been implicated in the epidemiology of 
the coronavirus disease, including host defense, under- 
lying health conditions, adherence to social distancing, 
exposure to infected individuals, age, and personal hy- 
giene habits.14

Findings from this survey indicate that nearly 14% of  
dental practices had COVID-19 positive patients who nee- 
ded dental treatment, which increases the occupational 
COVID-19 risk of the dentist and dental staff and high- 
lights the need for strict infection control measures to 
protect the dental team. In a survey from Brazil, 5.3% 
of dentists reported treatment of COVID-19 patients.15 

Although an explanation for the higher treatment of COVID 
-19 patients in South Africa cannot be readily found, the 
higher number of dentist per inhabitants in Brazil is twice 
as high as recommended by the WHO (1:753),16 which is 
extraordinarily higher than the dentist to population ratio 
of 1:8,900 in South Africa.17

In this survey, only 1.1% of respondents attributed COVID 
-19 infections of dental practitioners and their staff to 
dental practices, which is low compared to the frequency 
of treatment of COVID-19 positive patients (13.9%). In ad- 
dition, treatment of confirmed COVID-19 positive patients 
did not increase the reported infection rates for dentists 
and their staff, indicating that infection control protocols 
are being successfully followed when COVID-19 patients 
require emergency treatment.

The biggest challenge in dental settings is likely the a- 
symptomatic carriers of the coronavirus. Identification of 
infected and asymptomatic patients is essential to limit 
the infection risk of dental practitioners and staff. For  
this reason, accurate and affordable point-of-care diag- 

COVID-19 infection – patients

DISCUSSION

Figure 3. Treatment of laboratory-confirmed COVID-19 positive patients 
at respondent's practices according to the location (p=0.006).
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nostic tests for SARS-CoV-2 that provide results within 
minutes, are warranted. This can facilitate the decision- 
making process related to clinical patient care, thus re- 
ducing the pressure on health professionals.18 However, a 
recent Cochrane meta-analysis reported that most com- 
mercialized point-of-care tests still lack data on accuracy 
and usefulness in clinical practice.19

The infection rate among dental professionals can be 
affected by multiple factors that were not evaluated in 
the survey, such as using PPE and other infection control 
protocols, access to diagnostic tests, and the number 
of patients who visited the dental practice during the 
pandemic, among others. Results from this survey rely 
on the accuracy of COVID-19 diagnostic tests, which can 
be subject to false-negative and false-positive results, as 
highlighted in the survey study performed by the ADA. 
Lastly, even though respondents reported that most in- 
fections of dentists and dental staff were community- 
acquired, the actual source of COVID-19 infection is dif- 
ficult to ascertain, as mentioned previously, making these 
findings difficult to interpret.20

Because of the infectious and inflammatory nature of ubi- 
quitous dental diseases such as caries and periodontal 
disease,21 not all treatments can be delayed as it can be 
detrimental for oral and general health. Also, likely, most 
COVID-19 patients who develop acute problems cannot 
wait until the infection is over to receive emergency care. 
Therefore, optimization of infection control protocols is 
mandatory in dental settings to protect dental profes- 
sionals, staff, and patients in pandemics.22 This is of par- 
ticular importance given the increased infectivity and high- 
er transmissibility of emerging SARS-Cov-2 new variants.23 

The work environment of dental professionals leads to 
high exposure to respiratory diseases such as coronavirus 
disease. The COVID-19 infection rate in dental practices 
was higher than the general population's estimated rate 
but comparable to most reported rates for healthcare 
workers. South Africa had more infections and more  
frequent treatment of COVID-19 patients. These results  
support the need for strict infection control measures in 
dental practices to decrease the risk of transmission of 
SARS-CoV-2 to the dental team and patients during oral 
care delivery. 
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