
Background
Coronavirus disease 2019 (COVID-19) was identified as a 
public health emergency by the World Health Organization 
(WHO) on January 30, 2020; it was later declared a 
pandemic on March 11, 2020 (1). The cumulative number 
of COVID-19 cases has reached up to 373 million globally 
in January 2022, with more than 5.6 million deaths. In 
Iran, based on the last updated data of the WHO, about 
7 million confirmed cases and about 145000 deaths were 
reported in the same time period (2). COVID-19 is caused 
by a new coronavirus called severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV2), which is known 
for causing severe acute coronavirus syndrome. The SARS-
CoV-2 virus could be transmitted through the respiratory 
system and indirect contact. Evidence suggests that this 

virus is present in saliva (3), transmissible by droplets and 
aerosols, even through asymptomatic patients (4,5).

Among all healthcare professionals, the highest risk of 
cross-infection is reported for dentists, dental assistants, 
and dental hygienists, as they are in close contact 
with patients, with exposure to saliva and aerosol (6). 
However, healthcare policies and regulations to control 
the transmission of COVID-19 in dental offices around 
the world have been different; during the pandemic time, 
private dental offices were closed in many regions of 
the world, and dental care was limited to urgencies and 
emergencies (7,8). In some European countries, elective 
treatment was not prohibited, and dentists had to evaluate 
whether to close their offices; they were allowed to 
choose the type of personal protection equipment (PPE) 
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Abstract
Background: The practice scheme of dentists during the coronavirus disease 19 (COVID-19) pandemic 
changed markedly around the world. The impacts of these changes on the economic concerns of dentists 
and the oral health of their patients have been the focus of some recent studies. This study aimed to assess 
probable alterations in the practice and patient mix of general dentists (GDs) and dental specialists in 
Isfahan, Iran during the COVID-19 outbreak.
Methods: This analytic cross-sectional study was performed among dentists during the COVID-19 
pandemic (April-June 2021). A specific self-administrated questionnaire was designed, the validity and 
reliability of which were verified by calculating the content validity index and intra-class coefficients (test-
re-test techniques), respectively. The questionnaire had 21 items in four sections, including demographic 
and work characteristics, probable changes in the practice scheme, composition of patients, and the type 
of the provided treatments. The collected data were analyzed using the SPSS software, descriptive and 
analytical analysis, including t-test, Chi-square, and ANOVA (α =  0.05). 
Results: Overall, 152 general (response rate =  88%) and 171 specialist dentists were recruited, of whom 
206 (63.8%) were males. In addition, 74% of the dentists, especially prosthodontists and restorative 
specialists, reduced the number of patients per working day (P < 0.001). Further, 68.5% reported a decrease 
in the number of their elderly patients. Based on the results, 77% of the dentists reported an increase in 
tooth decay and hopeless teeth. Although extraction, emergency treatments, and extensive restorations 
were increased, prophylactic treatments and follow-ups represented a decline. The highest concern 
was reported to be about family health (7 out of 10). Finally, prosthodontists, endodontists, and surgery 
specialists reported the least use of these facilities (P < 0.001). 
Conclusions: An increase in the number of hopeless and decayed teeth, as well as an increase in emergency 
treatments (pain and abscesses) and a decrease in preventive care, confirms an untoward change in the 
dental practice pattern during the pandemic. 
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to apply (9). 
Several published dental healthcare protocols 

recommended the prioritization of emergency and urgent 
dental care for issues such as swelling, pain, bleeding, 
dental trauma, and invasive infections (10). Virtual 
technology screening before scheduling dental visits and 
comprehensive exposure history to screen asymptomatic 
ones from infected people were the other recommendations 
in this regard (11). The changes in the practice scheme of 
dentists during the pandemic and the impacts of these 
changes on the economic concerns of dentists and the oral 
health of their patients have been the focus of some recent 
studies (12-14).

In Iran, especially in the first peak of the pandemic, 
there were highly emphasized recommendations to 
postpone elective dental care. The guidelines for PPE were 
established soon after the pandemic as well. However, 
there are few comprehensive studies assessing the effects 
of the pandemic on dentists’ practice scheme and their 
patient mix. Therefore, this study sought to assess 
different aspects of practice changes and concerns during 
COVID-19 pandemic era among general dentists (GDs) 
and specialists in Iran. 

Materials and Methods 
This analytical cross-sectional study was conducted 
among general and specialist dentists in Isfahan, from 
April to June 2021. 

Sample Size
Based on another similar study (12) that demonstrated 
a 70% decrease in the provision of dental care during 
the pandemic, considering a 7% minimal difference 
and a 95% confidence interval (CI), the sample size 
was calculated to be 171 GDs. According to the limited 
number of specialists, they were recruited as a consensus. 
The convenience sampling method was applied by using 
an electronic survey.
 
Data Collection Tool
To design a comprehensive questionnaire, as the first 
step, some individual qualitative semi-structured 
interviews were arranged with GDs and specialists. The 
interviews were based on the 6-step protocol of Morrison 
(15), which included determining the aim, design, and 
implementation. The aim included declaring the proposed 
changes in the pattern of care and the patient mix in dental 
visits during the COVID-19 pandemic. Moreover, the 
design encompassed considering the structure and context 
of the interviews, applying a purposive sampling method 
with 10 participants, including 8 specialists working in 
endodontics, Oro-facial surgery, restoration, prosthetics, 
pediatrics, orthodontics and periodontics departments 
at Isfahan Dental School and 2 GDs, and continuing 
the interviews until reaching the saturation. In this step, 
individual interviews with the participants in their private 
rooms were conducted after getting informed consent. 

Three open-ended questions were then asked, including 
whether the COVID-19 pandemic had changed their 
pattern of practice in terms of work days or work hours. 
The other related questions were about whether they had 
made any changes in the care types they used to provide 
and whether and how the patient mix of their visitors had 
changed during the pandemic.

In step 4 of the protocol, all of them were recorded to 
document the interviews; shortly after the interview, they 
were transferred to scripts. In steps 5 and 6, the scripts were 
analyzed by BT, AF, and ST, separately, and a consensus 
was gained in meetings to outline the main themes. 
Finally, based on the interviews with 37 participants and a 
complimentary literature review (16, 17), some questions 
were designed about changes in the scheme of practice and 
patient mix. The scales of these questions were based on 
the interviews. 

Study Design
The proposed questionnaire had four sections, including 
demographics (age and gender), work experience 
characteristics (type and place), probable changes in the 
work hours, in the practice scheme, and in patient mix. 
To assure the validity of the final questionnaire, it was 
given to 10 faculty members from different disciplines; 
according to the Waltz and Bausell (18) technique, the 
relevancy of the questions was scored from completely 
not relevant (1 point) to completely relevant (4 points). 
The content validity index (CVI) was then calculated by 
dividing the frequency of the scores of 3 and 4 for each 
question by the total number of the panel of experts. 
According to the Lawshe table (19), the cut-off point of 
0.6 was considered the minimum acceptable CVI mean, 
and 3 questions were eliminated accordingly. To assess 
the reliability of the questionnaire, it was given to about 
20 dentists; after one month, they were asked to refill the 
questionnaire (test-re-test), and the intra-class coefficient 
(20) was computed for each question. Two other questions 
in the patient mix gained scores lower than 0.6 and were 
eliminated accordingly. 

The final questionnaire had 4 demographic and work 
experience questions, 8 main questions in the practice 
scheme section, 5 main questions in the patient-mix 
section, and 1 question to assess the degree of self-reported 
concerns of dentists regarding the health of themselves and 
their family and oral health of their patients. Additionally, 
it included 1 question to check the proposed changes in 
dental care tariffs and 2 questions about the application 
of tele-dentistry during the pandemic. The final electronic 
questionnaire was developed and distributed among 
general and special dentists working in Isfahan through 
the professional Telegram and WhatsApp channels. 
Reminders were sent every three days.

Statistical Analysis
The gathered data were fed into SPSS, version 26 (IBM 
SPSS Statistics for Windows, Version 22.0.; IBM Corp). 
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Descriptive analysis, figures, and tables were then used 
to summarize the results. T-test, ANOVA, and chi-square 
were also applied to compare the results based on the 
demographic characteristics (α = .05).

Results 
Overall, 152 valid and complete questionnaires of GDs 
(response rate =  88%) and 171 questionnaires from 
specialists were gained after 3 months of sampling. Totally, 
63.8 participants (n = 206) were males. In addition, 30% 
(n = 94) and 37% were working just in clinics and private 
offices, respectively, and 33% (n = 106) were working in 
both places. The mean age of the participants and the 
mean work experience were 40.3 ± 10.9 (25-75 years old) 
and 13.5 ± 9.8 years (1-40), respectively.

The responses to the questions about the changes in 
the practice scheme are shown in Figure 1. Accordingly, 
about one-third (103) of the dentists reported to have 
decreased their working days per week and the hours per 
working day. Further, 74% (237) reported to have assigned 
fewer patients per working day. Prosthodontics and GDs 
had decreased their working days more frequently (Chi-
square =  47.4, P < 0.001). The least changes were reported 
by orthodontics. 

The main reasons for the decrease in the working hours 

per day were the necessity of following the COVID-19 
protection guidelines (82.9% =  265) and the fatigue and 
stress according to wearing PPEs (67.7% = 216). About 
43% of the participants also mentioned the decrease in 
the visited patients as a reason. As regards the reasons for 
accepting fewer patients per working day, 58.6% ( = 188) 
reported the allocation of more time between patients 
to allow the reduction or clean up the probable air and 
surface contaminations more seriously. 

Regarding the duration of the complete work lockdown, 
for the first peak (March-May, 2020), the mean weeks were 
8.4 ± 7.4, and about 4% of the participants reported not to 
have closed their offices. The most frequent duration (in 
36% of the cases) reported by dentists was 8 weeks. For the 
second (August-September, 2020) and third (November, 
2020) peaks, the mean weeks of lockdown were similarly 
1.1 ± 2.4, and about 60% reported not to have closed 
their offices. 

As regards the patient-mix section, changes in the age 
group of the visiting patients are illustrated in Figure 2. 
The decrease in the number of visiting elders and children 
was reported to be about 70% and 30% of the dentists, 
respectively. 

With regard to the question of whether dentists believed 
any changes in the oral health status of their patients 

Figure 1. The Reported Changes in the Practice Scheme by Participated Dentists.

Figure 2. Changes in the Visiting Patients Based on Their Age-group Reported by the Participated Dentists.
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had occurred during the COVID pandemic, about 70% 
reported an increase in dental caries and the number of 
hopeless teeth. In addition, 46.9% of dentists believed in 
decreased oral hygiene behaviors among their regular 
patients. Although the status of parafunction behaviors 
(bruxism and clinching) and temporomandibular 
disorders was not assessed by about one-half of the 
participants, a 30% increase was reported by others who 
used to check these problems in their patients. 

To find out the changes in the provided care during 
the pandemic, they were categorized into four groups 
(Figure 3), including surgical treatments (extractions, 
elective, and esthetic surgeries) and root canal therapies 
(emergency care, trauma management, pulpotomy of 
permanent teeth, re-treatments, and retrograde surgeries). 
The other groups were restorative treatments (flings, 
reconstructions, partial and complete prosthesis, and 
crowns), periodontal treatments (prophylaxis including 
scaling and root planning, and surgeries), and pediatric 
treatments.

Regarding surgical care, about 49% of dentists reported 
that the rate of extraction had increased during the 
pandemic (hopeless and borderline teeth). Regarding 
the root canal therapies, 58% of the dentists reported an 
increase in emergency care; moreover, of about 50% who 
used to manage trauma, one-third reported an increase 
in the rate of the visited people. As regards the restorative 
treatments, about one-third of the dentists reported 
to have increased the frequency of reconstructive 
restorations (extended restorations). Based on the self-

report of dentists, a 47% decrease was found in scaling 
and root planning treatments. Concerning pediatric and 
orthodontic treatments, 24% of the dentists reported 
a decrease in professional preventive care, including 
fissure sealant and fluoride therapy. Among orthodontic 
treatments, a 50% decrease was detected in the 
follow-up appointments.

The changes in the provision of surgical care among GDs, 
Oro-maxillofacial surgeons, periodontics, and pediatrics 
who used to provide such care were almost similar, and 
the rate of the extraction of hopeless and borderline teeth 
increased, especially among pediatrics (87%).

As part of changes in the practice scheme regarding the 
PPE, it was revealed that 33% (106) of the dentists had 
increased their tariffs to cover the costs of PPEs, and 93.4% 
(295) had improved the ventilation status of their setting.

The mean self-reported concerns regarding the oral 
health status of patients and income are presented in 
Table 1. Post hoc Tukey’s analysis also demonstrated 
that GDs had higher income concerns as compared with 
endodontics (P < 0.001) and periodontics (P = 0.01). 
Additionally, the mean concern about the oral health of 
patients was significantly higher among GDs compared 
with others, especially endodontics (P < 0.001). The mean 
concern about the health status of the family was 7.7 ± 2. 
Regarding teledentistry facilities, while 34.2% (108) 
never used them, 27.5% (87) reported the application of 
virtual settings for the provision of tele-diagnose or tele-
consultant to their patients. The most used stings were 
WhatsApp (91.2%) and Instagram (69.8%).

Figure 3. Changes in the Type of Provided Care During Pandemic Reported by the Participated Dentists.
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Discussion 
According to our study, the fear of cross-infection may 
have led to the increased cancellation of appointments, 
especially among elderly patients. In the study performed 
by Moharrami et al (21) in the United States, there was 
also a noticeable decrease in the rate of dental visits, 
especially among older patients. This lack of referral and 
postponement of necessary and timely treatments could 
have probably complicated the treatments, resulting in the 
increased number of hopeless teeth. Most dentists in our 
study reported that tooth extraction was extremely higher 
than before. The result of the study conducted by Ball et 
al (22) in the United Kingdom, also represented a marked 
increase in extraction as compared to the other dental 
treatments from April to May 2020. This obvious and bold 
change was likely to increase the burden of unnecessary 
edentulousness among different populations. However, to 
prove this claim, cohort population studies are necessary. 
In addition, with regard to the results of our study, there 
was a marked decrease in the provision of preventive 
treatments such as fluoride and sealant therapy and initial 
non-extended restorations. Using health insurance records, 
Schwendicke et al (12) also concluded that preventive 
care had decreased by 80% during the pandemic. This 
reduction of conservative restorations and preventive 
measures, as well as the increase in the patients’ demand 
for extraction and endodontic treatments, might have led 
to pushing away from the principles of minimally invasive 
dentistry (23).

The findings of our study demonstrated that referring 
to dentists during the pandemic period was more for 
emergency treatments, including pain relief and dental 
abscess management. In a similar study conducted in 
Vancouver, Canada, during the COVID-19 pandemic, 
Tong et al (24) also found that dental infection, severe pain, 
and trauma were the most common reasons for patients to 
visit a dentist. Similarly, in the study conducted by Carter 

et al (25) in Britain, the most common concern presented 
by the patients in telephone-based consultations was 
receiving pain relief drugs. Ju-Hui Wu et al also reported 
that pulp disease had increased as compared to the time 
periods before the pandemic in Taiwan (26). In the study 
by Moharrami et al (21), the frequency of dental infection 
visits was also higher than before. 

Most dentists in our study reported to have visited fewer 
patients per working day mostly due to the longer time 
intervals between patients to comply with PPE protocols. 
In a study by Ahmadi et al (27) in Iran, 95% of dentists 
changed their working hours. In our study, almost all 
dentists [95.7%] closed their offices completely upon 
the first peak of the disease (March 2020, to May 2020). 
However, this rate was decreased during the peak of the 
second and third waves. In a study by Faccini et al (28) in 
Brazil, 75% of dentists closed their offices during the first 
wave or limited their care only to emergency treatment. 
The findings of a study by Kranz et al (29) in the United 
States indicated that 97% of dentists closed their offices 
by April 6, 2020 [the first peak] or underwent emergency 
treatment only; however, by September 7, 2020 [second 
peak], 99% of the dentists did their routine work. It seems, 
therefore, that the fear of COVID-19 and aerosol has led 
to a reduction in working hours per day, the number of 
working days, and the number of patients per shift (the 
maximum decrease in the number of patients per working 
day was recorded by the prosthetics and restorative 
specialists who were involved in the exposure to aerosols 
at massive quantities).

Dentists’ concerns increased during the pandemic. In 
our study, the greatest concern was due to the impact of 
the pandemic on personal and family health. Women, 
in particular, were significantly more concerned about 
this issue. In the study conducted by Faccini et al (28), 
the average level of dentists’ concern about the impact 
of pandemics on their work was 9.03 out of 10, and the 
average level of dentists’ concern about the impact of 
pandemics on patients’ oral health was 8.09, while it was 
6.01 in our study.

In our study, almost all dentists used PPE and followed 
environmental and personal protocols more rigorously. 
In a study performed by Ahmadi et al in Iran, 97% of 
dentists increased the use of PPE, but only 11% of them in 
government centers received subside for this overloading 
cost. Moreover, 97% of dentists reported a decrease in 
income, and 57% of them believed that they would face 
economic problems in the future (27). In our study, only 
one-third of the dentists increased the tariffs due to the 
use of protective items. The average level of concern 
about income reduction [out of 10] in our study was 6.01. 
Figure 4 summarizes the proposed effects of the pandemic 
on dentists and patients based on our findings.

In our study, the majority of people used teledentistry, 
and in 91% of cases, WhatsApp was the high-choice 
media. In the study by Faccini et al (28), 70% of dentists 
employed Teletriage using the WhatsApp software. 

Table 1. Mean and Standard Deviation of Dentists’ Concerns Regarding the 
Economic and Oral Health Effects of the Pandemic

 Frequency 

Concerns about 
the effect of the 

pandemic on 
dentists’ income

Concerns about 
the effect of the 

Pandemic on oral 
health status of 

patients

General 
Dentists

151 7.42±2.3 6.38±2.7

Specialists

Pediatrics 15 6.47±2.5 6±2.2

Orthodontics 27 6.48 ±2.2 5.8±1.5

Maxillofacial 
Surgeons

25 6.28±1.6 5.72±2.1

Periodontics 20 6.45±3 4.2±1.9

Endodontics 22 6.82±3.3 3.64±3.1

Dental 
Restorations

25 7.24±3.1 4.92±2.8

Prosthodontics 21 7.10±1.6 6.29±1.6

Total 306 5.7±2.8 6.01±2.3
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There are, however, some challenges regarding the use of 
Teledentistry among dentists; the difficulty of using these 
facilities and the need for new skills, fear of misdiagnosis, 
the poor infrastructure for some people (e.g., poor Internet 
and lack of sufficient storage space), and inability to use the 
sense of touch and other complimentary tests can be noted 
in this regard. In addition, acceptance of this technology 
by patients is the key to the success of its establishment. 
Teledentistry cannot completely replace the patient’s 
presence in the dentist’s office, but it reduces unnecessary 
visits to the office, thus saving time and money, as well as 
reducing the risk of transmission of COVID-19 diseases in 
the dentist’s office (30).

Limitations
Although the current study was one of the most 
comprehensive studies assessing the different aspects of 
dentists’ practice schemes during the COVID pandemic 
in Iran, the results were limited to dentists working in 
Isfahan. Further, the practice was evaluated based on the 
dentists’ self-reports. It is recommended that changes in 
the working scheme of dentists in other provinces should 
be assessed with different mortality and incidence rates 
using the same questionnaire.

Conclusions
Pandemic COVID-19 has changed the pattern of dental 
care. According to the findings of our study, during the 
COVID-19 pandemic period, dentists provided care 
to fewer patients, performed more extraction services, 
emergency pain and abscess treatments, extensive 
restorations, and endodontic repairs, and reduced 
preventive treatments such as fissure sealants and fluoride 
therapy, scaling, and follow-up. The frequency of decayed 
and hopeless teeth had increased among patients, while 

oral hygiene behaviors had decreased among patients. 
Elderly people visited the dentist much less. As a result, 
the burden of oral disease and edentulousness in society 
is likely to increase after the pandemic; all these issues 
are likely to far us away from conservative dentistry. The 
outbreak of the COVID-19 infection is a warning for our 
future and should be considered a representative example 
of other similar situations in which access to dental care will 
become restricted dramatically. However, Teledentistry 
has opened a new opportunity to provide dental services.
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