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Objectives  The aim of this study was to evaluate the patient’s knowledge, attitude, 
and practice of cross-infection control in dentistry during coronavirus diseases 2019 
(COVID-19).
Materials and Methods  This cross-sectional observational study was conducted 
at Altamash Institute of Dental Medicine, Karachi from June 2020 to August 2020.  
A total of 775 patients participated to fill the 20 item questionnaire. After scrutiny, 25 
questionnaire forms were excluded due to incomplete information. The Questionnaire 
was divided in to four sections. First section obtained patients sociodemographic 
information, while knowledge of patients regarding cross-infection control during 
COVID-19 pandemic was evaluated in second section. The purpose of third section 
was to assess attitude and fourth section was designed to evaluate practice. Likert’s 
3-point scale was used for registration of participant’s response. The reliability of ques-
tionnaire was assessed through Crohnbach’s α (α = 0.74). Statistical analysis was per-
formed after entering data in SPSS version 25. Independent t-test was used to evaluate 
the difference in patients’ knowledge, attitude, and practice. A p-value of ≤ 0.05 was 
considered as statistically significant.
Results  Majority of the participants agreed that COVID-19 is a highly contagious 
disease (631, 97%) and daily screening of staff, dental assistants, dentists, and 
patients is necessary (568, 75.7%) along with proper sterilization of instruments and 
disinfection of dental operatory (650, 86.66%). A large number of participants also 
agreed that proper disposal of waste is utmost important for cross-infection control  
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Introduction
Cross-infection control has always held a prime impor-
tance in dentistry.1 It is considered uncompromisable  
not only for patient safety but also for dentist and their 
staff.2,3 Cross-infection transmission occurs during dental 
treatment involving blood, saliva, and procedures gener-
ating aerosols.4 These aerosols remain suspended in air for 
an extended time and could possibly be a substantial source 
of infection in case of treating infected patient.5 Several dis-
eases remain silent for considerable time before showing 
symptoms.6 Cross-infection in dental practice can spread by 
organisms such as hepatitis B virus, mycobacterium tubercu-
losis, herpes simplex virus 1 and 2, hepatitis C virus, mumps, 
rubella, influenza, cytomegalovirus, and human immuno-
deficiency virus/acquired immunodeficiency syndrome. 
Additionally, many communicable diseases have been part of 
global emergence and re-emergence.7

Currently, emergence of coronavirus disease 2019 
(COVID-19) significantly affected the mass population 
globally.8 COVID-19 is a highly contagious disease9 and 
has spread to 212 countries around the world within short 
span of time (source: WHO situation report-204). In the 
beginning of this year most dental services were closed 
or restricted to emergency treatment only because of lack 
of proper guidelines for COVID-19 infection control along 
with fear and anxiety among dental practitioners.10 With 
the passage of time, people have realized that they have 
to live with coronavirus disease until COVID-19 vaccine is 
available; therefore, life is resuming to normal with certain 
modification such as social distancing, wearing face mask, 
avoiding gatherings, and hand hygiene through frequent 
washing or sanitization.11

In light of current COVID-19 pandemic, American Dental 
Association (ADA) and Centers for Disease Control and 
Prevention (CDC) guidelines for cross-infection control have 
changed (source: ADA Coronavirus (COVID-19) Center for 
Dentists). Dentists around the world are obliged to imple-
ment modified infection control protocols. Moreover, it is 
also true that understanding of patients regarding COVID-19 
transmission is also enhanced due to influx of information 
through social media.

Since scant literature is available in this regard, it is 
worthwhile to evaluate the patient's knowledge, attitude, 
and practice of cross-infection control in dentistry during 
COVID-19.12-14 Assessment of patient’s knowledge, attitude, 
and practice will help us to identify loopholes in dental prac-
tices and encourage dental practitioners to improve imple-
mentation of cross-infection control protocols. Knowing  
patient’s perspective will tacitly aid in gaining their confi-
dence for dental treatment during COVID-19 pandemic.

Materials and Methods
This cross-sectional observational study was conducted 
at Altamash Institute of Dental Medicine, Karachi, from 
June 2020 to August 2020, after obtaining ethical approval 
(AIDM/EC/08/2020/04). Sample size was calculated using  
Open Epi, considering knowledge level15 of 72.58 ± 2.189  
with the power of study 80 and keeping confidence inter-
val of 0.95 with α error of 0.05%, the total estimated 
sample size was 640 participants, which was then overes-
timated to cover maximum responses to 775 subjects. All 
patients of either gender and aged 20 between 75 years 
coming for routine dental check-ups and consenting to 
be part of the study were included using nonprobabil-
ity convenience sampling. Likert’s 3-point scale was used 
for registration of participant’s response. The reliabil-
ity of questionnaire was assessed through Crohnbach’s α  
(α = 0.74).

A total of 775 patients participated to fill the question-
naire. After scrutiny, 25 questionnaire forms were excluded 
due to incomplete information. Questionnaire was divided 
in to four sections. In the first section, patient sociodemo-
graphic information was obtained. Second section consisted 
of eight closed ended questions, which were designed to 
assess patient’s knowledge regarding cross-infection con-
trol during COVID-19 pandemic in dentistry. These included 
knowledge about common route of COVID-19 transmission 
in dentistry, daily health screening and body temperature 
measurement for every patient and working dental staff, 
personal protective equipment (PPE) for dentist, steriliza-
tion and disinfection of dental operatory, control of aerosol 

(601, 80.24%) and patient waiting area should also be marked with social distanc-
ing sign (620, 82.66%). However, when asked about the common route of COVID-19 
transmission in dentistry, 341 (45.5%) participants were of the opinion that it is not 
through aerosol (water droplets) generated during dental procedures.
Conclusions  Dental health professionals should take additional measures to educate 
dental patients on mechanism of potential spread of COVID-19 through the aerosols 
and droplets generated during dental procedures. They should also encourage the 
dental patients to be vigilant and question the cross-infection control measures prac-
ticed by the dentist to whom they go for dental treatment, in order to decrease their 
chances of acquiring an infection during their visit to the dental office.
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spread by measures such as cross-ventilation or extra-oral 
dental suction, and proper disposal of dental waste.

The third section of questionnaire had seven closed 
ended questions, which were designed to evaluate patient 
attitude. These questions comprised of daily update of 
COVID-19 record for dental staff and patients, social distanc-
ing sign in patient’s waiting area, hand sanitization of every 
patient followed by wearing gloves, disposal of PPE after 
every patient, sterilization monitoring, and disinfection of 
dental operatory after every patient. Finally, the purpose of 
last section was to assess dental practice by asking closed 
ended questions about dental staff and patient screening 
method, sterilization and disinfection protocol, management 
of patient’s appointment to avoid crowding, and waste dis-
posal protocols.

Statistical Analysis
Statistical analysis was performed after entering data in 
SPSS version 25. Descriptive statistics were used to obtain 
frequency, percentage of independent, and dependent vari-
ables. Independent t-test was used to evaluate the difference 
in patients’ knowledge, attitude, and practice with gender 
and education status, while spearman correlation was used 
to identify any relationship between knowledge and practice 
levels of participants. A p-value of ≤ 0.05 was considered as 
statistically significant.

Results
In this cross-sectional observational study, the recorded 
response rate was 90.79%. The internal consistency of items in 
well-structured questionnaire obtained through Crohnbach’s 
α was (α = 0.74). In our study, majority of participants were 
females (381, 50.8%) from a common age bracket of 20 to 30 
years (405, 54%). More than two-third of participants were 
graduates, while financially most of subjects (478, 63.7%) 
opted that their income was in less than enough category 
during the pandemic as presented in ►Table 1.

In our study, majority of participants (631, 97%) agreed 
that COVID-19 is a highly contagious disease and (568, 
75.7%) participants opted for routine screening of auxil-
iary staff, dentists, and patients. Five-hundred sixty-four 
(75.2%) participants agreed that body temperature and 
health screening are the first step of identifying suspected 
individual and 650 (86.66%) participants believed that ster-
ilization of instruments and disinfection of dental operatory 
is mandatory. However, 592 (78.9%) participants agreed that 
extra-oral suction or cross-ventilation can control aerosol 
(water droplets) spread. Four-hundred fifty (60%) partici-
pants recognized that hand gloves, face mask, and protective 
clothing are necessary for dentist and patient protection.

Additionally, 601 (80.24%) participants believed 
that proper disposal of waste is utmost important for 
cross-infection control. Likewise, 583 (89%) participants 
agreed the dentists should keep and update record of daily 
staff and patient screening for COVID-19. A total of  556 
(74.13%) participants were of the opinion that dentist and 
dental assistant should discard worn facemask, gloves, and 
protective clothing after every patient, while 499 (76%) par-
ticipants opted that high-volume suction is necessary prac-
tice for every patient. Additionally, 702 (93.6%) participants 
agreed that dental chair and accessories should be disinfected 
after every patient. Also, 661 (88.1%) participants agreed 
that the dentist should regularly monitor the performance 
of sterilizer and 620 (82.66%) respondents emphasized that 
patient waiting area should be marked with social distancing 
sign. Furthermore, 468 (62.4%) participants recognized that 
the dentist should be asked, how they are screening dental 
staff and patients for COVID-19, while 450 (60%) respon-
dents believed that the dentist should be asked about steril-
ization protocols. Five hundred fifteen (68.63%) participants 
reinforced that dentist should be asked about the disinfection 
of dental operatory and 557 (74.26%) participants consid-
ered that the dentist should be asked about management of 
patient appointments to avoid crowding. Nevertheless, when 
asked about the common route of COVID-19 transmission in 
dentistry, 341 (45.5%) participants were of the opinion that 
it is not through aerosol (water droplets) generated during 
dental procedures as described in ►Table 2.

In this study, there was a significant difference (p = 0.000) 
among the knowledge, attitude, and practice levels in both 
male and females when analyzed through independent t-test 
keeping the level of significance at (p≤ 0.05). Lastly, there was 
a significant difference between education status and knowl-
edge, practices, and attitude levels of participants. Moreover, 
a significant relation (p = 0.001) was also found between 
knowledge and practice levels of participants in the current 
study.

Discussion
A significant number of studies have been conducted recently 
to assess the knowledge, practices, and attitude of den-
tal health care providers regarding the coronavirus disease 
or COVID-19 in the wake of the current pandemic that has 
affected the entire globe.10,13,16 Although the community of 

Table 1   Demographic information of participants (n = 750)

Demographics Variables n(%)

Gender Male 369 (49.2)

Female 381 (50.8)

Age 20–30 y 405 (54.0)

31–40 y 93 (12.4)

51–60 y 158 (21.1)

Above 60 y 94 (12.5)

Education status Pregraduation 65 (8.7)

Graduation 558 (74.4)

Postgraduation 127 (16.9)

Income Less than enough 478 (63.7)

Enough 187 (24.9)

Enough and exceed 85 (11.3)
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dental professionals is considered as one of the health profes-
sionals at highest risk of getting infected,17 the concerns and 
comprehension of dental patients relevant to the ongoing pan-
demic have yet to be evaluated. Studies have been conducted 
previously on the knowledge and attitude of dental patients 
regarding other infections that similarly spread through aero-
sols, macrodroplets, and sharing of equipment,18 including 
severe acute respiratory syndrome19 and Middle East respi-
ratory syndrome.20 These studies found that patients were 
aware of how these infections spread, and they had significant 

concerns regarding undergoing dental treatment because of 
the fear of getting infected. If dental practices are expected to 
continue providing quality dental services to their patients, 
it is essential that the understanding of patients regard-
ing the means of spread of coronavirus disease should also 
be assessed. This includes their vigilance in observing and 
ensuring the safety and infection control practices followed 
by any dental health care provider they visit. It is important 
to make certain that they have minimal chances of exposure 
to COVID-19 infection during dental visit. These measures 

Table 2   Characteristics of knowledge and attitude and practice of patients about COVID-19 (n = 750)

Question Agree, n (%) Disagree, n (%) Neutral, n (%)

COVID-19 is highly contagious disease 631 (97) 158 (21.1) 96 (12.8)

Common route of COVID-19 transmission in 
dentistry is through aerosol (water droplets) 
generated during dental procedures

316 (42.1) 341 (45.5) 93 (12.4)

Daily screening of staff, dental assistants,  
dentists, and patients is necessary

568 (75.7) 93 (12.4) 89 (11.9)

Body temperature and health screening is the 
first step of identifying suspected individual

564 (75.2) 93 (12.4) 93 (12.4)

Sterilization of instruments and disinfection of 
dental operatory is mandatory

650 (86.66) 30 (4) 70 (9.33)

Extra-oral suction or cross ventilation could 
control aerosol (water droplets) spread

592 (78.9) 65 (8.7) 93 (12.4)

Hand gloves. face mask, and protective clothing 
are necessary for dentist

450 (60) 98 (13.06) 202 (26.93)

Proper disposal of waste is utmost important 
for cross-infection control

601 (80.24) 89 (11.9) 60 (8)

Dentists should keep and update record of daily 
staff and patient screening for COVID-19

583 (89) 58 (9) 9 (2)

Dentist and dental assistant should discard 
worn facemask, gloves, and protective clothing 
after every patient

556 (74.13) 154 (20.5) 40 (5.33)

High volume suction should be used in dental 
practice for every patient

499 (76) 143 (22) 8 (2)

Dental surgery should have extra-oral dental 
suction or cross ventilation to control aerosol 
(water droplets) spread

580 (77.33) 93 (12.4) 77 (10.26)

Dental chair and accessories should be  
disinfected after every patient

702 (93.6) 40 (5.33) 8 (1.06)

Dentist should regularly monitor the  
performance of sterilizer

661 (88.1) 80 (10.66) 9 (1.2)

Patient's waiting area should be marked with 
social distancing sign

620 (82.66) 80(10.66) 50 (6.66)

The dentist should be asked, how they 
are screening dental staff and patients for 
COVID-19

468 (62.4) 182 (24.3) 100 (13.33)

The dentist should be asked about sterilization 
protocols

450 (60) 58 (7.73) 242 (32.26)

The dentist should be asked about the  
disinfection of dental operatory

515 (68.63) 25 (3.33) 210 (28)

The dentist should be asked about the  
management of patient appointments to avoid 
crowding

557 (74.26) 100 (13.33) 93 (12.4)

The dentist should be asked about the waste 
disposal protocols

657 (87.6) 45 (6) 48 (6.4)

Abbreviation: COVID-19, coronavirus disease 2019.
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should include relatively simple steps that are to be followed 
by dental health care providers such as screening of dental 
patients and staff by checking body temperature using a non-
contact forehead thermometer,21 as recommended by health 
care authorities. Currently, body temperature is being used 
worldwide as an important initial parameter to determine 
if a person may potentially be with infected with COVID-19.  
Any patient or staff member exhibiting temperature higher 
than 100.4°F or 38°C should be advised to get quarantined and 
report to the local health care authorities. Screening can also 
be done by taking appropriate history and asking questions 
regarding any relevant symptoms that the patient or the den-
tal staff might have that could be suspected of COVID-19, as 
well as history of traveling from any area where they may have 
potentially got infected.21,22 These noninvasive measures could 
help to identify suspect individuals, after which they could be 
directed to take relevant measures as recommended by local 
health care authorities. This would help limit the infection to 
other members of the community. Our study shows that the 
dental patients are aware that these measures should be in 
place at the dental clinics, which is a positive aspect regarding 
their current knowledge relevant to COVID-19.

The responses of most of patients regarding the routine 
use of various sterilization techniques and methods to pre-
vent cross-infection control demonstrated that the majority 
of patients are well aware of benefits of using these protocols 
to prevent cross-infection in the dental office. Even though 
these practices should be in place as part of the universal pro-
tocol for cross-infection control, in the current situation they 
become even more pertinent. With the highly contagious 
nature of the coronavirus, and the evolving evidence regard-
ing the mechanism of spread and cross-infection, it is essential 
that measures that have shown effectiveness to control the 
spread of other infections be at least prudently followed. These 
include the use of high volume suction to control the spread of 
aerosols.21 The necessity of using PPE, proper sterilization of 
instruments, disinfection of the operatory after every patient, 
and proper disposal of wastes are part of the universal precau-
tions that should already be in place in every dental office, to 
prevent the spread of not only COVID-19 but other infectious 
diseases as well.22 The positive response of the dental patients 
showed that they are aware of the importance of all these 
measures for cross-infection control as well.

Because of the continuous coverage of this pandemic by 
both electronic and social media, majority of people around the 
world are by now quite familiar with the nature of this widely 
spreading disease. The same was observed in our study, where 
the majority of people were aware of the infectious nature of 
the COVID-19. A study related to the knowledge and attitudes 
of parents of pediatric dental patients to the COVID-19 pan-
demic showed that 91.8% of the parents believed that their 
children could get infected with the coronavirus during den-
tal treatment.23 The majority of parents in the same study also 
correctly identified aerosol and droplet in the dental operatory, 
as a potential source for this spread. However, in our study we 
found dissimilar results. It seems that a large number of dental 
patients who were respondents in this study did not realize that 
it is actually the aerosol which is generated during the majority 

of dental procedures that may be the cause of spread of coro-
navirus in the dental setting. This fact may be overlooked by 
the patients as they may not necessarily note the aerosol that is 
generated during a dental procedure, even though they may be 
aware that coronavirus spreads through droplets.19 The dental 
community could highlight this fact so that the route of spread 
of this infection in dental offices becomes clear to the dental 
patients. This would also help the dental patients understand 
better when, as per the current recommendations, a dental 
procedure which generates relatively lower amount of aerosol 
is offered to them instead of an alternative procedure just to 
prevent the generation of aerosol and ultimately decrease the 
chance of infection by COVID-19.24 In addition, any data regard-
ing the actually acquiring COVID-19 as a result of dental treat-
ments is yet to emerge.

It was encouraging to note that the patients found it appro-
priate to inquire from the dental health professionals regard-
ing their cross-infection control practices. This elucidates that 
dental patients are conscious regarding the potential for get-
ting infected with certain diseases including the coronavirus 
through inappropriate cross-infection control during dental 
procedures. In the current scenario involving the outbreak 
of a potentially fatal coronavirus globally, the majority of the 
patients are aware of the necessity of screening to identify 
individuals who may be infected and could become the source 
of infection for other people. It would be prudent of dental 
patients to make sure that their dental health practitioner 
is also aware of such precautions and is implementing them 
practically in their dental office. Since this infection is airborne 
and has been found to be transmitted through aerosol, social 
distancing and maintaining a distance of at least six feet from 
each other are now continuously being recommended by the 
health regulatory authorities around the world.11,25 In the era 
of social distancing, it is also true that most dental offices are 
not particularly spacious, with limited capacity to accommo-
date dental patients in the waiting areas; therefore, it is essen-
tial that the patients be scheduled in such a way that crowding 
is prevented, and the minimal required distance between indi-
viduals can be maintained.17 A large number of dental patients 
surveyed in this study showed their concern regarding the 
possibility that patients may be scheduled in a manner that 
they would be exposed to crowding and hence affirmed that 
they would like to inquire from their dental health care pro-
vider regarding this before visiting the dental office. Current 
guidelines also recommend limiting the number of patients to 
be seen by the dentist, prioritizing patients presenting with 
dental emergencies including pain, bleeding, swelling, and 
trauma. This would also reduce the number of patients that 
need an appointment with the dentist.

As dental health care providers, it is essential that the fear of 
patients regarding getting infected with COVID-19 from den-
tal treatment be alleviated by ensuring that proper screening 
recommendations, social distancing, and other cross-infection 
control measures are rigorously followed in dental practices. 
This will guarantee that patients who require any dental treat-
ment, which in the current scenario would majorly comprise 
dental emergencies, should not hesitate to seek proper man-
agement. However, it is the dental practitioner’s responsibility 
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to make sure that the current recommendations of the health 
regulatory authorities be followed in practice, while keeping 
updated of any changes or modifications that occur in the cur-
rent guidelines as the situation emerges, to continue providing 
quality and safe dental services to the patients.

Conclusion
The knowledge and attitude of dental patients as assessed 
in this study indicate adequate understanding regarding the 
infection potential of the coronavirus and the importance of 
practicing cross-infection control measures in dental prac-
tices. However, the dental health professionals should take 
additional measures to educate dental patients on mech-
anism of potential spread of COVID-19 through the aero-
sols and droplets generated during dental procedures. They 
should also encourage the dental patients to be vigilant and 
question the cross-infection control measures practiced by 
the dentist to whom they go for dental treatment, to decrease 
their chances of acquiring an infection during their visit to 
the dental office.
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