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Abstract.
BACKGROUND: The changes in dental care in the face of the COVID-19 pandemic resulted in the need for greater financial
investment by dentists in biosafety measures and increase in the costs of dental consultations.
OBJECTIVE: To evaluate the economic impact of the COVID-19 pandemic on dental practices in private clinics in Brazil.
METHODS: A cross-sectional study was carried out, using an online questionnaire indexed in Google Forms, and distributed
among dentists. The data obtained were analyzed using the IBM SPSS 25.0 software, evaluating the factors associated with
strong or very strong impact on the participants’ income and the factors that motivated the dentists to look for a credit
line. Multiple logistic regression models were constructed to identify the associated factors. Variables with p < 0.05 were
considered statistically significant.
RESULTS: Most participants were female, with a median age of 35 years. Dentists who are most concerned about their
professional future (OR = 3.134; 95% CI: 1.804–5.445), who have longer office hours (OR = 2.056; 95% CI: 1.198–3.529),
who had the greatest impact on the flow of patients (OR = 16.358; 95% CI: 9.408–28.443) and in need of investing in
infrastructure (OR = 1.756; 95% CI: 1.014–3.041), had the greatest impact on monthly earnings.
CONCLUSIONS: The pandemic and the new biosafety recommendations for care during this period had a negative impact
on the income of Brazilian dental offices and increased the chance of seeking credit to alleviate the financial deficit.
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1. Introduction

The Coronavirus Disease 2019 (COVID-19) pan-
demic has been profoundly affecting the entire world.
In addition to the thousands of cases registered by the
disease and the health system’s overload, combating
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the outbreak of COVID-19 also results in economic
challenges for many countries [1]. Due to the trans-
mission of SARS-CoV-2 between humans, it occurs
mainly through the inhalation of respiratory droplets
loaded with the virus and contact with contaminated
surfaces [2, 3], measures such as social distance,
isolation, and quarantine have been adopted to reduce
the contamination rate of the disease and this has
caused a worldwide reduction in economic activity
[4].

Due to the production of aerosols and exposure
to salivary and respiratory droplets during dental
treatment, dental offices are considered to be poten-
tial transmission routes for COVID-19, have a high
risk of cross-infection and dentists are more sus-
ceptible to exposure to the virus [5–9]. Given this,
many health regulatory agencies recommended at the
beginning of the pandemic the suspension of elective
treatments and the performance of only urgent and
emergency dental procedures [10], in addition to the
establishment of rigorous and effective biosafety pro-
tocols for dental care [11–13], which guide the use
of level 2 or 3 personal protective equipment (PPE),
aerosol control strategies, new disinfection protocols
for equipment and office surfaces, and proper patient
screening [14–17].

The changes in dental care in the face of the
COVID-19 pandemic resulted in the need for greater
financial investment by dentists in biosafety mea-
sures, in the reduction of their care, and the significant
increase in the costs of dental consultations, thus
reflecting on monetary implications in dental prac-
tices worldwide [4, 10]. The Irish Dental Association
reported in its study that a fifth of the interviewed
dentists ended their dental care and almost half of the
participants expect a financial loss close to 90% in the
midst of the COVID-19 outbreak [18]. In the United
Kingdom, dental practices are expected to have a sig-
nificant loss due to the suspension of routine visits
[19]. In the United States of America (USA), the
pandemic resulted in the dental economy’s paraly-
sis, with more than three-quarters of dental clinics
serving only emergencies and another 18% closed
completely [20].

Governments around the world have implemented
strict policies to contain the COVID-19 pandemic.
Brazil, like other countries, suspended elective dental
treatments from March to July 2020 and established
new biosafety measures that should be followed
throughout the pandemic, which could result in finan-
cial impacts in dental offices [4, 10]. Thus, the present
study was carried out to evaluate the pandemic’s

economic impact on dental practices in private clinics
in Brazil.

2. Methods

The present work is an observational, cross-sec-
tional study. The study was approved by the Research
Ethics Committee of the Health Sciences Center of
the Federal University of Paraiba, Brazil (CAAE
no. 31757120.7.0000.5188). The research was con-
ducted in full compliance with the ethical principles
of research involving human beings and followed the
Declaration of the Helsinki World Medical Associ-
ation (version 2008) [21]. The study was reported
following the STROBE guidelines for observational
studies [22].

The sample calculation was performed using the
online tool OpenEpi. For the calculation, the mini-
imal population size of 337 dentists registered at
the Federal Council of Dentistry (FCD) (https://web
site.cfo.org.br/estatisticas/quantidade-geral-de-entid
ades-e-active professionals/ Accessed: 05.05.2020).
It was considered that 70% (anticipated frequency)
of the participants would be aware of the FCD’s
recommendations. A 95% confidence interval and
a design effect (deff) of 1.5 were established to
assign a correction in the sample size between 40%
and 50% and safeguard the desired precision [23].
Based on these parameters, a sample size of 484
dentists distributed throughout Brazil was defined,
with the inclusion criterion of dental surgeons who
worked in private clinics and who were following
the consent form of the research. Participants who
did not complete the questionnaire adequately were
excluded.

The instrument for collecting this research was an
online semi-structured questionnaire, developed by
researchers based on consultations with other studies
that evaluated the impact of the pandemic on dental
practice in other countries, added to Google Forms,
which was in accordance with the new guidance
of the CONEP present in Circular Letter 01/2021-
Conep [7, 12, 24–26]. Its first page referred to the
free and informed consent term, which guaranteed
the confidentiality of the data and informed the par-
ticipants about the objectives of the study and their
voluntary participation. Dentists’ consent to partici-
pate in the study was implied when they clicked the
“next” button to answer the survey. The questionnaire
had 58 closed questions and was divided into four
sections: Socio-demographic profile; Knowledge and
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adherence of professionals to the new biosafety stan-
dards and care practices guided by the World Health
Organization (WHO) and FCD; Dental care and its
possible financial implications during the COVID-19
pandemic; Assessment of anxiety and fear of profes-
sionals about becoming infected in their workplace.

Before the beginning of the research, a pilot test
was carried out, with the questionnaire being ran-
domly sent to dentists of different age groups, who
worked in a private clinic (n = 12). The data of these
respondents were submitted to an internal consis-
tency analysis, which showed a Cronbach’s alpha
of 0.941, and the instrument was appropriate for the
research. The questionnaire was then released by the
researchers from 20/06/2020 to 11/08/2020 in What-
sapp, Facebook and Instagram groups, and online
forums (sample for convenience). Participants’ help
was requested to forward the questionnaire to other
dentists (sample by snowball sampling) so that it
could be distributed throughout the country.

The data obtained from the online platform were
exported and tabulated in an Excel spreadsheet, with
subsequent analysis using the IBM SPSS software
(25.0, IBM Corporation, Armonk, New York, USA).
The factors associated with the strong or very strong
impact on the income of dentists in Brazil were ver-
ified. Also, it was verified the factors that motivated
the dentists to look for a credit line. The indepen-
dent variables consisted of individual factors (Sex,

Age Group, Time of Office, Postgraduate and Con-
cern about professional future), and changes related
to dental practice after the start of the pandemic
(Reduction of the flow of patients, need for invest-
ment in infrastructure, increase in PPE costs, increase
in clinical hour costs and absorption of costs by pro-
fessionals). Multiple logistic regression models were
constructed to identify the associated factors. Vari-
ables with p < 0.20 were included in the final model.
Odds ratio (OR) and 95% confidence intervals (95%
CI) values were generated for variables included in
the final model. Variables with p < 0.05 were consid-
ered statistically significant.

3. Results

The responses of 559 dentists, distributed through-
out Brazil, were evaluated. During data analysis, the
alternative answers “I prefer not to declare” and “I
don’t know how to answer” were considered as lost
value and did not participate in the analysis. Most of
the participants were female and had some type of
postgraduate degree. The median age was 35 years,
with a minimum age of 22 and a maximum of 69
years.

Independent variables such as age group, time in
the office, concern about professional future, impact
on patient flow, need to invest in infrastructure,

Table 1
Distribution of independent variables according to the perception of Brazilian dentists on the impact on monthly income (n = 559)

Variables Impact on income p-value

Low Impact High Impact

n % n %

Gender Male 62 11.1 87 15.6 0.194
Female 196 35.1 214 38.3

Age range Up to 34 years 144 25.8 128 22.9 0.002
35 years or more 114 20.4 173 30.9

Office time 0 to 10 years 166 29.7 145 25.9 < 0.001
More than 10 years 92 16.5 156 27.9

Postgraduate No 39 7.0 46 8.2 0.957
Yes 219 39.2 255 45.6

Concern about Little worried 152 27.5 65 11.8 < 0.001
professional future Very worried 103 18.6 233 42.1

Impact on patient flow Low impact 188 33.8 43 7.7 < 0.001
High impact 69 12.4 257 46.1

Need to invest in infrastructure No 121 25.6 86 18.2 < 0.001
Yes 94 19.9 172 36.4

Increased PPE costs Up to 60% 191 40.0 206 43.1 < 0.001
More than 60% 21 4.4 60 12.6

Increased clinical hour costs Up to 60% 181 39.0 214 46.1 0.009
More than 60% 20 4.3 49 10.6

Absorption of costs Pass on costs 116 24.6 146 31.0 0.643
by the professional Absorb costs 97 20.6 112 23.8

Pearson’s Chi-Square Test. n = Absolute Frequency. % = Relative Frequency. p-value = Significance level = 5%.
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Table 2
Factors associated with the strong or very strong impact on the income of Brazilian dentists (n = 395)

Variables B S.E. p-value OR 95% C.I.

Lower Upper

Gender (female) –0.568 0.310 0.067 0.566 0.309 1.040
Concerns about professional future 1.142 0.282 < 0.001 3.134 1.804 5.445

(very worried)
Office time (more than 10 years) 0.721 0.276 0.009 2.056 1.198 3.529
Impact on patient flow (high impact) 2.795 0.282 < 0.001 16.358 9.408 28.443
Need to invest in infrastructure (yes) 0.563 0.280 0.044 1.756 1.014 3.041

B = Multiple Logistic Regression Coefficient. S.E. = Standard Error. p-value = Significance level = 5%. OR = Odds Ratio. 95%CI
(OR) = Confidence Interval 95% of Odds Ratio.

increased cost of PPE and increased cost of clin-
ical hours are associated with dentists’ perception
of the impact strong or very strong in the office’s
monthly income. The distributions of responses to
the analyzed variables are shown in Table 1.

Through multiple logistic regression, the factors
that are associated with the strong or very strong
impact on the income of dentists have been eval-
uated (Table 2). It was observed that dentists who
are more concerned about their professional future
(OR = 3.134; 95% CI: 1.804–5.445), who have longer
office hours (OR = 2.056; 95% CI: 1.198–3.529), who
had greater impact on patient flow (OR = 16.358; 95%
CI: 9.408–28.443) and needing to invest in infras-
tructure (OR = 1.756; 95% CI: 1.014–3.041), had the
greatest impact on monthly earnings.

The distribution of independent variables accord-
ing to the intention of Brazilian dental surgeons to
seek a credit line is shown in Table 3. It was observed
that the postgraduate variables, office time, concern
about professional future, impact on patient flow,
need for investing in infrastructure, increased costs
of PPE, and increased costs of clinical hours are
associated with the demand for a credit line.

Through multiple logistic regression, the factors
that are associated with the search for a credit line
by dentists in Brazil have been evaluated (Table 4).
It was observed that dentists who are more con-
cerned with professional future (OR = 3.411; 95% CI:
2.117–5.497), who had a greater impact on the flow of
patients (OR = 2.164; 95% CI: 1.343–3.488) and with
the need to invest in infrastructure (OR = 3.246; 95%

Table 3
Distribution of independent variables according to the intention to seek a credit line

Variables Credit line p-value

Will not use Will use
credit line credit line

n % n %

Gender Male 66 13.0 80 15.8 0.387
Female 178 35.2 182 36.0

Age range Up to 34 years 118 23.3 108 21.3 0.106
35 years or more 126 24.9 154 30.4

Office time 0 to 10 years 139 27.5 124 24.5 0.030
More than 10 years 105 20.8 138 27.3

Postgraduate No 23 4.5 40 7.9 0.047
Yes 221 43.7 222 43.9

Concerns about Little worried 145 28.9 61 12.2 < 0.001
professional future Very worried 96 19.1 200 39.8

Impact on patient flow Low impact 136 27.1 74 14.7 < 0.001
High impact 105 20.9 187 37.3

Need to invest in infrastructure No 131 29.0 70 15.5 < 0.001
Yes 84 18.6 166 36.8

Increased PPE costs Up to 60% 194 42.5 189 41.4 0.001
More than 60% 22 4.8 51 11.2

Increased clinical hour costs Up to 60% 191 43.0 189 42.6 < 0.001
More than 60% 17 3.8 47 10.6

Absorption of costs by Pass on costs 113 25.2 137 30.5 0.287
the professional Absorb costs 100 22.3 99 22.0

Pearson’s Chi-Square Test. n = Absolute Frequency. % = Relative Frequency. p-value = Significance level = 5%.
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Table 4
Factors associated with the search for a credit line by dental surgeons in Brazil (n = 387)

Variables B S.E. p-value OR 95% C.I.

Lower Upper

Concerns about professional future 1.227 0.243 < 0.001 3.411 2.117 5.497
(very worried)

Office time (more than 10 years) 0.376 0.243 0.122 1.456 0.904 2.344
Postgraduate (Yes) –0.646 0.415 0.119 0.524 0.232 1.181
Impact on patient flow (high impact) 0.772 0.243 0.002 2.164 1.343 3.488
Need to invest in infrastructure (yes) 1.177 0.236 < 0.001 3.246 2.042 5.158

B = Multiple Logistic Regression Coefficient. S.E. = Standard Error. p-value = Significance level 5%. OR = Odds Ratio. 95%CI
(OR) = Confidence Interval 95% of Odds Ratio.

CI: 2.042–5.158), have a greater chance of resorting
to some credit line.

4. Discussion

The impact of the COVID-19 pandemic on society
is already notorious and its consequences on socials,
economics and psychologicals will reflect in the short
and long term [27–29]. In dentistry, it was necessary
to re-adapt dental practice to offer a safer environment
and reduce the risk of contamination by SARS-CoV-
2 [8]. The increase in costs of materials and PPE,
together with the reduction of services and adaptation
of the infrastructure have been causing an economic
deficit in this class [4]. It was found in this study that
the concern with the professional future, patient flow,
office time, and the need to invest in infrastructure
are factors that are associated both with the impact
on the monthly income of Brazilian dentists and with
the increased chance of using the credit line.

With the suspension of elective dental care and the
closing of some private practices during the COVID-
19 contention period, it was inevitable that dentists
would reflect and think about the impact the pan-
demic was having on their monthly income and how
it will reflect in their professional future. The major-
ity of dentists interviewed are concerned about their
professional future due to: not knowing how the emer-
gency in Brazil will end; not knowing if patients will
be able to afford dental treatment after the end of the
pandemic and the possibility of closing the office due
to the financial crisis after the end of the pandemic.
A study carried out in the United Kingdom revealed
that 71.5% of dental offices would only be able to sus-
tain their commercial finances for a period of up to
three months, after which they could collapse without
significant financial support [30].

The decrease in the flow of patients in dental ser-
vices is being observed all over the world, both in

urgent emergency care and in elective care. In Beijing,
China, the use of emergency dental services at the
beginning of the pandemic was reduced by 38% when
compared to another period, with a negative influence
of COVID-19 on the behavior of the population to
seek dental care, due to fear of contamination during
care [31]. In a study carried out with orthodontists in
Nigeria, it was seen that 63% of the participants had a
moderate to severe negative economic impact in their
office. Almost all respondents reported that the reduc-
tion in the number of patients seen will affect their
future practice of orthodontics [32]. Also, the demand
for dental care in private offices is directly related to
the patient’s financial situation and employment. In
the USA, 70% of all dental clinic patients have den-
tal insurance offered for work. With the significant
increase in unemployment expected in the coming
months, there is a great risk that the demand for dental
care will suffer a significant negative impact [20].

In the present study, it was observed that dentists
who had been in private practice for more than 10
years had the greatest impact on monthly income
(OR = 2.056; 95% CI: 1.198–3.529). This result can
be explained due to the exclusive dedication of these
professionals to the clinic, which is often their only
source of income [33]. Ferneini (2020) warns in his
study that as the pandemic begins to subside, many
dentists may not be able to restart their clinical prac-
tice due to economic implications [27]. A survey
conducted in Germany reports that after 90 days of
suspension of elective dental care due to the pan-
demic, most offices are expected to have minimum
profitability next year, not including any remunera-
tion for the professional, thus resulting in a negative
financial income throughout the year, when consid-
ering that the dentist’s salary is deducted from the
office’s revenue [34].

In addition to the economic difficulties caused
by the decrease in the flow of patients and reduc-
tion in the amount of elective care, many dental
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clinics still face the need for adjustments in their
infrastructure and the acquisition of PPE and mate-
rials suitable for care during the pandemic, which
increases your expenses. Recent studies reinforce
that the use of PPE is essential for professionals in
their protection against the SARS-CoV-2 virus dur-
ing care, being essential the use of disposable masks
(conventional surgery and mask with filter level 2
or 3), glasses protection, disposable shoe protec-
tor, disposable hat, face shield, waterproof medical
coat, disposable gown and procedure gloves [6,
34–36].

During the pandemic, there was an exacerbated
increase in the value of this equipment and limited
access to purchase these items, due to the insuffi-
cient global supply of PPE, being mainly destined to
public institutions [37, 38]. In a study carried out in
Brazil, it was observed that changes in the biosafety
protocols during the COVID-19 pandemic increased
the costs of a dental appointment by 19.05 times, the
main cause of this increase being the increase in the
number of PPE and their values found in the market
[4].

Several dental offices were not prepared to assist
patients in the face of this “new normality” required
by the pandemic. The need to control the disper-
sion of aerosol particles made several professionals
invest in the infrastructure of their office, further
increasing their expenses in a time of financial crisis.
Proffitt describes some measures aimed at decreas-
ing physical risk, such as the need for high-speed
air evacuation, the use of advanced filtration, purifi-
cation and decontamination systems, installation of
negative pressure rooms or isolation rooms airborne
infections, as well as strict cleaning and disinfec-
tion protocols for all equipment and the office after
treatment. The author recognizes that some of these
mitigations are not quick and simple undertakings
and that they require a significant additional cost, thus
making treatments even more expensive and with a
massive impact on the number of daily procedures
performed [39].

Given this new reality that the pandemic caused in
the dental sector, it is often not feasible to maintain
the amount of the consultation charged previously,
and it is often necessary to pass on this increase
in costs to the patient. According to Barabari and
Moharamzadeh, it is expected that the cost of den-
tal treatment will increase in the future, due to the
need for additional resources, changes in dental prac-
tice, segregation of patients in the waiting room, and
a decrease in the number of daily visits [35]. As a

way of mitigating the risk of cross-infection and mit-
igating the impact of the pandemic on the volume of
consultations with patients in the dental office, den-
tists are incorporating telehealth programs in their
clinic that have been assisting them, allowing pre-
ventive measures to be taken and keeping in touch
with patients [40].

In the present study, it was seen that the Brazil-
ian dentists who are most likely to use a credit
line are those who are concerned about their pro-
fessional future, suffered a negative impact on the
flow of patients, and showed the need to invest in
the office’s infrastructure. Therefore, the dental sec-
tor must receive the necessary attention from Organs
competent bodies so that financial strategies are
developed with low interest rates and aim to miti-
gate the strong financial impact in the offices. Ali et
al. affirmed that, in developed countries, the commit-
ment of governments and health regulatory bodies to
helping dental clinics to recover during the pandemic
is already seen, but when comparing it to the under-
developed world, it was not observed any policy that
could help dentists prevent their clinics from closing
due to financial constraints [41].

In Brazil, the Federal Council of Dentistry has
requested economic measures from the Ministry of
Economy, stressing the importance of granting imme-
diate access to specific credit lines, in addition to
requesting the postponement of the payment of taxes
for a period of six months and the reduction of income
tax rates, as well as the release of the withdrawal from
the Severance Indemnity Fund (FGTS) for employ-
ees, among other measures that intend to mitigate this
economic impact [42]. Therefore, it is essential that
while these economic measures are not released, den-
tists act by reorganizing their offices, reducing costs,
and keeping profitability to a minimum [34].

It is important to note that this research had
some limitations, such as the possible risk of self-
selection and the approach of participants through
social media, online forums, and messaging applica-
tions. Also, the study was carried out in the period
(06/20/2020 to 08/11/2020) when clinics were still
predominantly providing urgent / emergency care,
with the gradual return of elective care, which means
that the impact may be greater than what has been
assessed. Another limitation of this research was the
impossibility of long-term monitoring of the partic-
ipants, thus limiting the evaluation of the financial
impact of this dental class after the end of the pan-
demic, which leads to the need to conduct a new study
that addresses this variable.
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5. Conclusion

The present study observed that the pandemic and
the new biosafety recommendations for care during
this period harmed the income of Brazilian dental
offices and increased the chance of these credit lines
seeking credit to alleviate the financial deficit. In
presenting these findings, we highlight the impor-
tance of the support of competent public agencies,
such as the Federal Council of Dentistry, of working
together with the Federal Government in the creation
and approval of credit lines with low interest rates
and developing proposals that aim to mitigate the
financial impact suffered by this class, to avoid the
permanent closure of some offices during and after
the pandemic.
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