
Work 72 (2022) 1153–1161
DOI:10.3233/WOR-211018
IOS Press

1153

Knowledge, attitude, and behaviour
of dentists working during the COVID-19
pandemic: A cross-sectional survey

Usman Zaheera,∗, Maliha Shahbazb, Naauman Zaheerc, Junaid Isrard, Asim Riaze,
Aneeqa Yaqubf and Mohammad Khursheed Alamg

aDepartment of Orthodontics, Lahore Medical and Dental College, Punjab, Pakistan
bOral Biology Department, Rashid Latif Dental College, Lahore, Pakistan
cOral Biology Department, Institute of Dentistry, CMH Lahore Medical College, National University of Medical
Sciences, Lahore, Pakistan
dAzra Naheed Dental College, Superior University Lahore, Lahore, Pakistan
eDepartment of Orthodontics, FMH College of Medicine and Dentistry, Punjab, Pakistan
f Department of Orthodontics, University College of Medicine and Dentistry, Lahore, Pakistan
gOrthodontics Division, Preventive Dentistry Department, College of Dentistry, Jouf University, Al-Jouf, KSA

Received 5 July 2021
Accepted 15 February 2022

Abstract.
BACKGROUND: The coronavirus disease 2019 (COVID-19) has immensely affected the world’s population at physical
and psychosocial levels. Dentists are no different from other healthcare providers, as they are equally if not more exposed to
the threat of getting infected.
OBJECTIVE: To assess the experience and behavior of public and private sector dentists practicing during the COVID-19
pandemic and their knowledge about it.
METHODS: A cross-sectional survey was conducted online by sharing google forms through email, WhatsApp, and Face-
book. The survey included questions on the knowledge, attitude, and behavior of dentists practicing during COVID-19. The
data was interpreted by SPSS 24 using a chi-square test, and a value of p < 0.05 was considered significant.
RESULTS: A considerable number of general dentists (26.9%) and specialists (39.4%) adopted partial suspension of clinics.
Restriction’s ease allowed 50.2% of the clinicians to resume their duties. 67.9% of the patients were medicated online during
the lockdown phase. There was no significant difference regarding years of experience and willingness to treat/care (p-value
0.648). Personal protective equipment (PPE) was readily available for use in public or private practices, and the respondents
agreed with its efficacy in protecting the operators. Compliance with PPE wear was 50% in all the respondents.
CONCLUSION: The psychosocial repercussion of the pandemic continues to affect dental practices. Our attitude needs to
improve as far as PPE is concerned, with regular training workshops and continuous updates of the developing Knowledge
on COVID-19.
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1. Introduction

The coronavirus disease 2019 (COVID-19) orig-
inated first in Wuhan, China’s city was declared a
global pandemic by WHO in March 2020. Much time
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has elapsed since the outbreak of this disease surfaced
on 24th November 2019, dentists. The symptoms of
the coronavirus range from flu-like symptoms to res-
piratory failure, and the vaccine is far from getting
available, and the care is mainly palliative. Health
care professionals are at the highest risk of contract-
ing this virus from their patients or co-workers [1, 2].
Dentists are also close to their staff and patients, and
they are considered one of the high-risk category
health workers [3]. In-depth analysis of the trans-
mission mode of virus highlighted that in dentistry,
transmission is through airborne inhalation and touch
through contaminated surfaces [4, 5]. Oral manifes-
tations of burning mouth syndrome-like symptoms,
loss of taste, and smell are essential for dentists as
they might see patients with these complaints [6, 7].
COVID-19 virus is present in saliva for around one
month, although active symptoms subside in 16–18
days [8]. This further intensifies the risk of dentists
getting infected because of the nature of the work.
Thus, extra preventive measures are necessary to
avoid it [9].

The growing fear of COVID-19 infection transmis-
sion has mandated the development of new guidelines
and recommendations by health authorities [4, 10].
dental practice suspended [11], and only emergency
services rendered through triage to prevent transmis-
sion of disease through dental offices and hospitals
[12–15].

Figure 1 illustrates the number of current cases in
Pakistan as the country heads to another smart lock-
down for the third time. Initially, all dental teaching
colleges and their hospitals were closed throughout
the country with a primary focus on emergency dental
services, e.g., to alleviate pain, stop bleeding, manage

Fig. 1. Confirmed cumulative cases. Data Source: Government of
Pakistan, https://covid.gov.pk/stats/pakistan. Updated on May 9th,
2021.

trauma and stop the spread of recurrent infections
[16, 17]. The idea was to redirect all personal protec-
tive equipment to doctors taking care of COVID-19
patients [18, 19]. National policy since 23rd March
2020 has been for primary care triage to focus initially
on the provision of the three As Advice; Analgesia;
Antimicrobials where appropriate [16, 20]. Unless
urgent or emergency care is required, mild and mod-
erate dental symptoms were managed remotely by
providing advice and analgesics and antimicrobials
where applicable. Azithromycin, paracetamol, and
ibuprofen commonly prescribed in dentistry also
identified as potentially beneficial in defense against
the virus at least helpful in dealing with the compli-
cations [20].

The knowledge related to the virulence of the
COVID-19 virus is critical in understanding the
effects, even though the information is limited.
Knowledge is scarce in less than fifty percent of
staff working in Orthodontic clinics than what they
perceive concerning the COVID-19 pandemic. Only
two-thirds of the team was willing to work after
the resumption of work after lockdown finished.
Recommendations for training programs plan to
increase healthcare workers’ understanding regard-
ing the virus and the sufficient protection required
before treating patients [21]. Hand hygiene is essen-
tial not only for health professionals but also for
basic domestic activities [22]. Government-issued a
detailed document regarding correct PPE (personal
protective equipment) usage in and around patients
either in a hospital setting or doing quarantine at
home. However, its application and importance in
dentistry are vital to prevention and care [23].

The survey highlights dentists’ preparedness
and perception towards combating the COVID-19
pandemic in clinical practice white adhering to rec-
ommended safety protocols. Despite the positive
attitude of dental professionals and proper practice
of “transmission-based precautions” in general, the
current situation of COVID-19 in the country is not
up to the mark with a shortage of training and facil-
ities [14, 18, 25]. Moreover, if not allowed to work
or choose not to work in the current COVID-19 sit-
uation, most people find it quite hard to make ends
meet [24, 25].

2. Methods

This was a convenience-sample survey conducted
among dentists working in different sectors from and

https://covid.gov.pk/stats/pakistan
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was conducted between 10 and 22 January 2021. Eth-
ical approval was obtained from Rashid Latif College
Lahore (RLDC/00517/20). Participants informed in
the online survey of the ethical considerations, espe-
cially voluntary participation, respondent anonymity,
and data usage. Submission considered as consent to
participate.

The inclusion criteria include General Dentists and
specialists working in public and private sector den-
tal practices, hospitals, and academic institutions.
Exclusion criteria included non-practicing dentists
or undergraduate dental students and questionnaires
with incomplete answers and apparent mistakes. As
a pilot project, the survey is given to a small group
of clinicians to check for validity and reliability. The
survey form starts with a brief introduction keeping
the anonymity of the participants intact, and the sub-
mission of the survey form was considered consent
to participate.

The survey (Appendix) included a forty-item ques-
tionnaire developed with modification for general
dentists to assess the knowledge, behavior, and atti-
tude of healthcare professionals [24, 25]. Questions
#1-8 were about the demographics and general infor-
mation of the participants, with Questions #3 and
#5 met in light of Pakistan’s educational and prac-
tice environments. Questions #16 added to add all
the procedures performed in general dentistry. Ques-
tions #9–14 were about workplace information, and
#15-18 were related to individual experiences in prac-
tice during the pandemic. Four questions were in
the knowledge section (#19 to #22), with #19 and
#21 following the Likert scale. The following four
questions were about their readiness to treat/care for
patients confirmed or suspected with COVID-19. The
last fourteen questions assessed the knowledge, gen-
eral attitude, and practice of cross infection control
and personal protective equipment measures.

The public and private sector dentists attempt the
survey after the pilot estimate, using a purposive sam-
pling technique. The sample size was 244, with a

margin of error at 5% and a confidence level set at
95%.

The questionnaires exclude all questions with
incomplete answers and apparent mistakes. Google
Forms is used to collect the survey form and send
it to the participants through WhatsApp, Facebook
messenger, and email. The result is downloaded as a
Microsoft excel sheet and put in SPSS 24 for statis-
tical interpretation at the end of the study.

The data analysis uses descriptive statistics and
counts and percentages categorical show data. The
Chi-square test investigated the correlation between
specific, definite groups important to the study
[19].

3. Results

An exalted percentage of female participants and
age group 31-40 years participated in this survey
(53.4%). Moreover, more significant percentages of
the participants were doing private practice (43.3%)
and were living with their parents (29.7%). More-
over, as many as 50.2 % of respondents did not have
online consultation at work during the COVID-19
pandemic.

The highest percentage of specialists went for a
partial suspension of their dental practices during the
pandemic compared to general dentists. A low per-
centage also were specialists who did not suspend
their practices (p-value < 0.05). Moreover, many den-
tists having up to 5 years of dental practice partially
suspended their clinics. No one with over 20 years
of dental practice opted for ‘no suspension’ of their
clinical practices (Table 1). However, the highest per-
centage of respondents have partially resumed dental
services at work (50.2%). The exact rate continued
dental service at their private practices.

67.9% of the patients were medicated online
during the lockdown phase. Out of these, the high-
est percentage of dental service providers (44.6%)

Table 1

Characteristics Category Count (N) and What was the status of the dental services P-value
Percentage (%) in your workplace during the pandemic?

Complete suspension Partial suspension No suspension

Highest academic General Dentist N % 45 (18.1%) 67 (26.9%) 9(3.6%) 0.001
degree Specialist N % 23(9.2%) 98 (39.4%) 7(2.8%)

Years of dental ≤5 years N % 35(14.1%) 64(25.7%) 10(4%) 0.036
practice (including 6 to 10 years N % 5(2%) 35(14.1%) 4(1.6%)
postgraduate 11 to 15 years N % 23(9.2%) 47(18.9%) 2(0.8%)
education period) > 20 years N % 5 (2%) 19(7.6%) 0 (0%)
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Table 2

Characteristics Category Count (N) and Do you understand the relevant P-value
Percentage (%) knowledge of COVID-19?

Agree Completely Neither agree
agree nor disagree

Have you completed the training No N % 98 (39.4%) 46 (18.5%) 18 (7.2%) 0.001
program about COVID-19? Yes N % 40 (16.1%) 44 (17.7%) 3 (1.2%)

You are confident that you understand Agree N % 102 (41 %) 22 (8.8%) 4 (1.6%) 0.000
the risks of the COVID-19 pandemic Completely agree N % 23 (9.2%) 66 (26.5%) 5 (2%)
for patients and health care workers.

medicated less than five patients per week on the
phone during the pandemic. Dental professionals
frequently suggested only medication rather than a
procedure during the COVID-19 pandemic. The most
considerable number of dentists had acquired prior
knowledge from the patients regarding the symptoms
of COVID-19 by contacting them through the phone
(59.4%).

The highest percentage of general dentists agree,
and specialists agree to understand the relevant
Knowledge of COVID-19 (p-value <,0.05, Table 2).
TV, internet, and medical journals accounted for
the most Knowledge about COVID-19 (19.3%). The
highest percentage of dentists who did not complete
the COVID-19 training still agree that they under-
stand the relevant Knowledge of COVID-19, but
lesser percentages agree. Moreover, the higher per-
centages of dentists who completed the COVID-19
training agree that they know the relevant knowledge
of COVID-19. In contrast, lesser portions agree (p-
value < 0.05). A considerable number of dentists also
decided that they understood the risks and relevant
Knowledge of COVID-19 (p-value 0.000, Table 2).

Both general dentists and specialists were willing
to treat/ and care for patients, showing no signifi-
cant difference (p-value 0.523). Moreover, there was
no significant difference regarding years of experi-
ence and willingness to treat/care for the COVID-19
patients (p-value 0.648). This finding highlight that
all the dental service providers with any number of
dental experiences are willing to provide dental treat-
ment to the COVID-19 patients (Table 3). A low
percentage of respondents (33.3 %) had treated or
cared for patients with COVID-19. Moreover, very
few dentists (23.3 %) have an established clinic where
suspected or confirmed COVID-19 patients get treat-
ment, and most do not know where they should refer
for urgent treatment during the COVID-19 outbreak.

A high percentage of practitioners agreed that they
understood how to protect themselves and patients
from COVID-19, with general practitioners a lit-
tle more so (p-value < 0.05). Based on years of
experience, a significantly higher number of dental
practitioners with experience of up to 5 years are more
confident in protecting themselves from COVID-19
(p-value < 0.05, Table 4). The highest percentage use

Table 3

Characteristics Category Count (N) and Are you willing to treat or care for patients p-value
Percentage (%) confirmed or suspected with COVID-19

if you have the opportunity?

No Yes

Highest academic degree General Dentist N 67 54 0.523
% 26.9% 21.7%

Specialist N 76 52
% 30.5% 20.9%

Years of dental practice ≤5 years N 58 51 0.648
(including postgraduate % 23.3% 20.5%
education period) 6 to 10 years N 28 16

% 11.2% 6.4%
11 to 15 years N 43 29

% 17.3% 11.6%
> 20 years N 14 10

% 5.6% 4.0%
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Table 4

Characteristics Category Count (N) and You are confident that you understand p-value
Percentage (%) how to protect yourself and your patients

during the COVID-19 pendemic

Agree Completely Neither agree Disagree
agree nor disagree

Highest academic degree General Dentist N 70 35 11 5 0.02
% 28.1% 14.1% 4.4% 2.0%

Specialist N 60 53 15 0
% 24.1% 21.3% 6.0% 0.0%

Years of dental practice ≤5 years N 67 27 10 5 0.000
(including postgraduate % 26.9% 10.8% 4.0% 2.0%
education period) 6 to 10 years N 26 16 2 0

% 10.4% 6.4% 0.8% 0.0%
11 to 15 years N 27 40 5 0

% 10.8% 16.1% 2.0% 0.0%
> 20 years N 10 5 9 0

% 4.0% 2.0% 3.6% 0.0%

correct personal protective equipment (PPE) includes
(37.3%). Dentists wear goggles and a face shield
simultaneously during an aerosol-generating proce-
dure. The highest percentage of dentists only wear a
surgical mask during precheck triage / dental radiol-
ogy and oral examination / low-risk procedures.

Most dentists clean their hands using soap and
water or an alcohol-based hand rub (92%). A sig-
nificantly greater number of general and specialist
dentists agree that it is not adequate to use only
alcohol-based hand rub if hands are visibly soiled.
However, the highest percentage of young dental
practitioners with up to 5 years of experience agree
that alcohol-based hand rubs are adequate if hands
are visibly soiled (Table 5). A small percentage of
both general and specialist dental surgeons perceive
that correct PPE usage eliminates the need for hand
hygiene. Still, the insignificant p-value highlighted

that both have the almost same opinion that the proper
use of PPE does not eliminate the need for hand
hygiene. Similarly, an exceedingly small percentage
in all categories of dental practice has the perception
that correct PPE removes the need for hand hygiene.
Still, the insignificant p-value emphasized that all
sorts of years of dental practice point to a similar
opinion that the correct use of PPE does not eliminate
the need for hand hygiene (Table 6).

The majority of the dentists (42%) agree that the
recommended PPE is readily available in their hos-
pital or clinic. The highest percentage of dentists
agree to use PPE for keeping dental staff from get-
ting COVID-19 (53.8%), but inconvenient to use
recommended PPE when treating/caring for patients
(33.3%). However, the highest percentage of general
dentists, as well as specialists, agree to remove PPE
immediately before leaving the treatment room, and

Table 5

Characteristics Category Count (N) and It is adequate to use an p-value
Percentage (%) alcohol-based hand rub if the

hands are visibly soiled

TRUE FALSE

Highest academic degree General Dentist N 50 71 0.055
% 20.1% 28.5%

Specialist N 38 90
% 15.3% 36.1%

Years of dental practice ≤5 years N 54 55 0.000
(including postgraduate % 21.7% 22.1%
education period) 6 to 10 years N 14 30

% 5.6% 12.0%
11 to 15 years N 15 57

% 6.0% 22.9%
> 20 years N 5 19

% 2.0% 7.6%
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Table 6

Characteristics Category Count (N) and Use of correct PPE eliminates p-value
Percentage (%) the need for hand hygiene

TRUE FALSE

Highest academic degree General Dentist N 13 108 0.202
% 5.2% 43.4%

Specialist N 8 120
% 3.2% 48.2%

Years of dental practice ≤5 years N 14 95 0.11
(including postgraduate % 5.6% 38.2%
education period) 6 to 10 years N 2 42

% 0.8% 16.9%
11 to 15 years N 5 67

% 2.0% 26.9%
> 20 years N 0 24

% 0.0% 9.6%

Table 7

Characteristics Category Count (N) and Highest academic degree p-value
percentage (%)

General dentist Specialist

Do you understand Agree N 82 56 0.001
the relevant knowledge % 32.9% 22.5%
of COVID-19? Completely agree N 30 60

% 12.0% 24.1%
Neither agree nor disagree N 9 12

% 3.6% 4.8%
You will remove your PPE Agree N 64 55 0.089

immediately when you % 25.7% 22.1%
leave the treatment room Completely agree N 42 41

% 16.9% 16.5%
Neither agree nor disagree N 6 16

% 2.4% 6.4%
Disagree N 7 9

% 2.8% 3.6%
Completely disagree N 2 7

% 0.8% 2.8%
You often forget to change Agree N 38 26 0.018

PPE between patients % 15.3% 10.4%
Completely agree N 12 10

% 4.8% 4.0%
Neither agree nor disagree N 34 26

% 13.7% 10.4%
Disagree N 25 40

% 10.0% 16.1%
Completely disagree N 12 26

% 4.8% 10.4%

an insignificant p-value presenting the same opin-
ion in both general dentists and specialists towards
removing PPE immediately before leaving the treat-
ment room (p-value – 0.089, Table 7). The highest
percentage of specialists disagree to forget often to
change PPE, and the second-highest percentage of
general dentists agree to forget often to change PPE
between patients. The significant p-value presents an

important perception towards ignoring PPE change
between patients (Table 7).

Moreover, most dentists said head nurses or attend-
ing doctors would reprimand them if they failed to
use protective equipment when treating or caring
for patients (45.8%). Furthermore, most believe that
compliance can be improved if they follow recom-
mended safety measures. Most of the respondents
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estimated 50% compliance to recommended PPE
during treatment or care of patients after work
resumption.

4. Discussion

A significant number of participants (both general
dentists and specialists) responded with an increasing
trend to a partial suspension of their clinics, show-
ing the pandemic’s impact on dental services. It is
in line with the literature published before, keeping
the health and safety of the people in mind to prevent
human-human transmission in dental setup [1, 5, 14,
15]. Moreover, very few respondents (33.3 %) had
treated or cared for patients with COVID-19, with an
insignificant correlation between general dentists and
specialists, showing the hesitancy in their behavior
to treat such patients. Furthermore, very few dentists
(23.3 %) have an established clinic were suspected or
confirmed COVID-19 patients get treatment. Most do
not know where they should refer for urgent treatment
during the COVID-19 outbreak. These results align
with a previous study in Pakistan, as many dentists
face challenging situations and financial loss during
this pandemic due to inflation, low patient flow, and
lack of protective equipment, forcing them to close
their clinics [26]. Many dental practitioners did not
have the financial backing to improve the facilities
in their clinics or take extra precautionary measures
according to COVID-19 cross infection control pro-
tocols implemented by WHO or American Dental
Association (ADA, 27).

COVID-19 infodemic involved the circulation of
misinformation and disinformation involving many
aspects of the disease, including vaccination, lack
of teamwork, lack of access to COVID-19 tools like
diagnostic kits or PPE kits in private or hospital setup
[28, 29]. A negligible number of participants sup-
ported COVID-19 designated hospitals (14.5%) or
community work (9.6%), a lot of them did not partic-
ipate in any anti- pandemic activity (65.9%). There
is generalized fear or hesitancy among the dentists to
work collectively in the dental clinics or do commu-
nity work, which shows the psychological impact of
the current pandemic among the health care workers
worldwide, which was accompanied by an infodemic
[28].

Interestingly, a significant percentage of partici-
pants did not do online consultation (63.5%) in the
lockdown phase. A small number of participants
(44.6%) medicated less than five patients during the

closure, contrary to the literature recommendation
to prevent complications [20]. The probable rea-
son might be that dentistry requires intervention to
relieve the patients’ pain, whereas just medicating
the patient has a small but vital role. Lack of facil-
ities and preparation for online consultations could
be a formative factor because Pakistan, still being a
developing country, lags in technology as compared
to other developing countries of the South Asia region
[29, 30].

There is an insignificant correlation between spe-
cialists and general dentists showing a willingness to
practice on COVID-19 confirmed/suspected patients.
The participants give preliminary information before
the appointment (59.4%). The majority of the dentists
preferred medicating the patients and reappointing
them if there was no emergency. However, besides
medication, the most common procedure was den-
tal extraction and prosthetic work. It is in line with
the previous literature recommendation to defer or
reduce aerosol-generating procedure to the minimum
[1, 5].

A considerable number of respondents who under-
went training for COVID-19 showed a greater
understanding of its risk, further highlighting the need
for increased knowledge in the respective field. It
matches the previous recommendation of enhancing
the training of health care professionals related to a
better understanding of the COVID-19 pandemic [19,
21]. General dentists showed a better understanding
of protecting themselves and the patients than the spe-
cialists. Moreover, practitioners with little experience
are more confident in protecting themselves and the
patients. Our study highlights that higher academic
degree holders and experience displayed more appre-
hension of the cause and effect of understanding and
practice. A recent study shows that older health care
workers experienced more significant anxiety about
their own and their family’s safety (along with their
patients) but maintained the professional obligation
to complete their work effectively. The authors also
observed that older staff had increased stress related
to (lack of) PPE and longer work hours [11, 31, 32].

Several participants, specialists, and general den-
tists equitably believe that correct PPE does not
eliminate the need for hand hygiene. Many dental
practitioners believe alcohol-based hand rub is insuf-
ficient to ensure hand hygiene if hands are soiled.
However, dentists with five years and less experi-
ence think otherwise. Past literature has handed out
detailed guidelines and recommendations regarding
hand hygiene, and the results of our study are in line
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with it [22]. 37.3% of the participants choose the cor-
rect protocol of PPE. Still, the authors believe the
number is not enough and a lot more people need to
get the right concept and training. Many specialists
agree more than the general dentists to remove the
PPE before leaving the surgery. However, a substan-
tial number still fail to change PPE between patients,
showing the prevailing attitude. This attitude towards
wearing PPE is typical in the past literature [33].
Either they feel it as an extra burden during prac-
tice [29], or they are casual about it, which is not
agreeable.

The limitation of the present study was the use of
self-reported data, which can underestimate or over-
estimate the study participants’ responses. Our study
collected data in a limited period during which the
pandemic spread rapidly, and vaccination programs
started among healthcare professionals in Pakistan.
However, in light of emerging new variants of the
virus and anticipated treatment of COVID-19, den-
tists’ knowledge, attitudes, and practices may change

5. Conclusion

In the alleviation stage of the COVID-19 pan-
demic, when dental services are gradually resuming,
a good percentage of dentists believe that they under-
stand the COVID-19-related risks. Although our
research implies improvement in knowledge, confi-
dence and preparedness require more work. Training
programs are essential to ensure safety and proper
protection. The aim is to balance the health and well-
being of the dentists and, at the same time, guarantee
the highest and safest dental care for the public.
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