
ABSTRACT
Dental care and dental profession is more prone for risk of infections. Most of them are not aware that they may be 
a carrier of infection, it may happen that the dentist meets a patient, in whom an earlier infection can be proven by 
serology, but the patient is not aware of it and the clinical signs and symptoms are missing, as well. In order to prevent 
the cross infection the dentist has to ensure the hygienic protection of both the patients and the health-care workers. 
Infection control measures  have to be known by the dental care professional  and have to be kept informed to the 
patient by the dental personnel. Hence the aim of this study is to assess the perception of dental outpatients toward 
cross infection control measures in Chennai. A cross-sectional descriptive study of a convenient sample of patients 
visiting the dental hospital. A structured, close-ended, self-administered online questionnaire was distributed among 
155 patients. The questionnaire consisted of questions related to attitude, awareness, and perception of patients toward 
infection control measures. Data analysis included frequency distribution tables. The results of this study revealed that 
there were more female respondents (56%) than the males (44%) and the most commonly seen age group among the 
respondents was 17-35 years (48%). It was also found that 82% of the respondents believed that the usage of gloves 
and masks by the dentist was very important and 71% of them stated that they would refuse to get treatment from a 
dentist who is not wearing gloves and a mask. Majority of the outpatients were more aware about the importance of 
gloves, masks, goggles in the prevention of cross infection. Excellent sterilization facilities should be established in 
dental practices to ensure patient safety.
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INTRODUCTION

The oral cavity is a unique environment which provides 
an ideal medium for bacterial growth. Microorganisms 
present in the oral cavity may be transmitted from 
person to person through aerosol, water contamination 
or surface contact (Prasanth et al., 2010).  Procedures 
that have been performed with the use of dental 
handpieces cause aerosol formation which are commonly 
contaminated with blood, bacteria, fungi and viruses 
(Szymanska, 2007). Air-water syringes and turbines may 
disperse the saliva and microorganisms contained in the 
patient's mouth, thus contaminating surrounding air and 
surfaces (Castiglia et al., 2008).
  
Infection control practices are an important aspect 
in clinical dentistry as there is a huge increase in the 
prevalence of infectious diseases among the dental 
patients. The patients visiting dental clinics for their 
dental and oral health care may be healthy or suffering 
from various infectious diseases and many times, the 
patients may be carriers of infectious diseases that 
cannot be easily detected clinically (Deogade et al., 2016). 
Dental health care professionals (DHCPs) are at risk of 
infections caused by various microorganisms such as 
Mycobacterium tuberculosis, hepatitis B and hepatitis C 
viruses, staphylococci, streptococci, herpes simplex virus 
types 1, human immunodeficiency virus (HIV), mumps, 
influenza, and rubella (Singh et al., 2011). 

Transmission of dental infection can occur through infected 
air droplets, blood, saliva, and instruments contaminated 
with secretions (Ibrahim et al., 2017).  Infection control 
and occupational safety recommendations for oral health 
professionals in India was drafted in 2007 and giving 
an overview of the dental infection safety and control 
in India, it stated that the level of infection control in 
India is still in the early infant stage and way behind 
the United States and European countries (Abichandani 
and Nadiger, 2012).

Dental professionals' infection control practices depend 
on various factors such as knowledge and educational 
background, availability of required materials, access 
to required materials, costs, sociodemographic factors 
(Dagher et al., 2017).  Routine use of barrier techniques 
such as gloves, masks, spectacles has been reported to be 
important in preventing the three routes of transmission 
(dentist to patient, patient to dentist, patient to patient) 
in dental clinics (Baseer et al., 2013).  Wearing eye 
protection is another important consideration, since it 
protects the operator from aerosols, debris and potentially 
infective particles (Ebrahimi et al., 2012).  Effective 
infection control is utmost important for  providing 
high-quality dental care for patients and a safe working 
environment for those who work in dental healthcare 
facilities (Bommireddy et al., 2016).  

To the best of the knowledge, there is no report in recent 
literature about people’s perception towards cross-
infection in Chennai. Increasing awareness of cross 
infection issues in dentistry among the general public 

will probably be an additional driving force in changing 
behaviour of dentists and reducing infective hazards 
(Monarca, 2000). We have successfully completed 
numerous epidemiological studies for the betterment 
of our community (Khatri et al., 2019; Manchery et al., 
2019; Prabakar et al., 2018a, 2018b, 2018c; Shenoy et al., 
2019; Vishnu Prasad et al., 2018). In this research we are 
studying/analyzing  the perception of dental outpatients 
toward cross infection control measures. Thus the aim of 
this study is to assess the perception of dental outpatients 
toward cross infection control measures in Chennai. 

MATERIAL AND METHODS

This study was conducted among patients attending a 
private dental college and hospital in Chennai. This study 
was approved by the institutional ethical committee. The 
inclusion criteria for the study were all patients attending 
for the dental needs in the out-patient department of 
a private dental institute. Those who were willing to 
participate for the study were included. Exclusion criteria 
were patients who were not willing to participate in the 
study and patients who had dental emergencies which 
needed immediate treatment.

An online questionnaire survey was created using Google 
forms. Study was done for a period of two weeks and 
the questionnaire was given to the randomly selected 
outpatients. The questionnaire contained 19 questions 
which included the patient’s proforma and questions 
regarding different perceptions towards the cross 
infection control measures of a dental clinic. The validity 
of the questionnaire was purely based on content validity 
based on logical reasoning. The responses were collected 
during a one week period and the data were tabulated. 

Figure 1: Bar graph representing the distribution of 
the sample size based on the age of the patients. X axis 
represents the age of the patients and Y axis represents 
the number of patients. From the graph, it is evident that 
a maximum of 48% of the patients  were between 17-35 
years, 35% of them were between 36-55 years and only 
17% were more than 55 years old.

Statistical analysis: The tabulated data was imported to 
SPSS software by IBM for statistical analysis. Frequency 
of the number of questions answered was recorded. 
Chi square test was used to detect the significance (p 
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Figure 2: Bar graph representing the distribution of the 
sample size based on the gender of the patients. X axis 
represents the gender of the patients and Y axis represents 
the number of patients. Purple colour denotes males and 
yellow colour denotes females. From the graph, it is evident 
that the maximum number of the patients  were females 
(56%) and the remaining were males (44%). Hence the 
maximum number of patients taking up this survey were 
females.

Figure 3: Bar graph representing the distribution of the 
sample size based on the educational qualification of the 
patients. X axis represents the educational qualification of 
the patients and Y axis represents the number of patients. 
From the graph, it is evident that the maximum number 
of the patients  were undergraduates (67%), 20% of them 
completed school and 13% of them were postgraduates. 
Hence the maximum number of patients taking up this 
survey were undergraduates.

Figure 4: Bar graph representing the distribution of 
the sample size based on the employment status of the 
patients. X axis represents the employment status of the 
patients and Y axis represents the number of patients. 
From the graph, it is evident that the maximum number 
of the patients  were unemployed (63%) whereas only 
37% of them were employed.

value less than 0.05 was considered to be statistically 
significant).

RESULTS AND DISCUSSION

About 155 patients took up this survey whose average age 
was 27 years [Figure 1]. About 87% of the participants 
were females and 68% were males [Figure 2]. 67% of 
the participants were undergraduates, 20% of them 
completed school and 13% of them were postgraduates 
[Figure 3]. 63% of the total participants were unemployed 
and 37% were employed [Figure 4]. It was found that 
76% of the patients have visited a dental clinic in the past 
whereas 24% of them visited a dental clinic for the first 
time. A majority of 91% patients believed that a dentist 

Figure 5: Bar graph representing the percentage of 
different responses for the question “Do you believe 
dentists should wear gloves while treating patients?”. 
X axis represents the responses and Y axis represents 
the number of responses. Blue represents yes response 
and green represents no response. Higher percentage of 
respondents (91%) accepted that a dentist should always 
wear gloves while treating a patient. 

should wear gloves while treating patients [Figure 5]. 
About 85% of the patients also believed that a dentist 
should wear a face mask while treating patients [Figure 
6]. 67% of the patients agreed that a dentist should wear 
eye goggles while treating patients while 33% of them 
believed that it was not necessary for a dentist to wear 
eye goggles while treating patients [Figure 7]. 

About 82% of the patients believed that the usage of 
preventive measures like gloves and mask was very 
important, while 10% of them thought that it was not 
important for dentists to use preventive measures like 
gloves and masks [Figure 8]. 77.4% of the patients agreed 
that dentists can not treat more than one patient with 
the same pair of gloves [Figure 9]. 71% of the patients 
refused to receive treatment from a dentist who is not 
wearing gloves and face mask [Figure 10]. 44.5% of the 
patients refused to receive treatment from a dentist who 
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is not immunized against Hepatitis B whereas 36% of 
them were not aware of Hepatitis B infection [Figure 11]. 
65.8% of the patients thought they can catch infection 
during a dental treatment while 17% of the patients had 
no idea about cross infection during a dental treatment 
[Figure 12]. 62% of the patients were aware of the 
different sterilization methods used in dental clinics 
whereas 38% of them were not aware of the different 
methods of sterilization [Figure 13]. 

Figure 6: Bar graph representing the percentage of 
different responses for the question “Do you believe 
dentists should wear face masks while treating patients?”. 
X axis represents the responses and Y axis represents 
the number of responses. Blue represents yes response 
and green represents no response. Higher percentage of 
respondents (85%) accepted that a dentist should always 
wear a mask while treating a patient.

Figure 7: Bar graph representing the percentage of 
different responses for the question “Do you believe 
dentists should wear eye goggles while treating patients?”. 
X axis represents the responses and Y axis represents 
the number of responses. Blue represents yes response 
and green represents no response. Higher percentage of 
respondents (67%) accepted that a dentist should always 
wear eye goggles while treating a patient.

Figure 8: Bar graph representing the percentage of 
different responses for the question “According to you, 
how important is the usage of preventive measures like 
gloves and mask in a dental clinic?”. X axis represents the 
responses and Y axis represents the number of responses. 
Higher percentage of respondents (82%) believed that 
the usage of gloves and masks by the dentist is very 
important whereas 10% of the patients believed it was 
not so important.

Figure 9: Bar graph representing the percentage of 
different responses for the question “Can a dentist treat 
more than one patient with the same pair of gloves?”. 
X axis represents the responses and Y axis represents 
the number of responses. Blue represents yes response 
and green represents no response. Higher percentage of 
respondents (77%) denied that a dentist can treat more 
than one patient with the same pair of gloves.

A majority of 69% of the patients believed that 
disinfection of dental chair, clinic and dental office 
is also required apart from just the sterilization of the 
instruments [Figure 14]. 69% of the patients were aware 
of the biomedical waste management system whereas 
31% of them were not aware [Figure 15]. When the 
patients were asked about the ways through which cross 
infection can occur, 41% of them chose saliva, 37% of 
them chose blood, 13.5% of them chose other means 
and 9% of them had no idea about the different ways 
through which cross infection could occur [Figure 16].  
About 72% of the patients were satisfied with the control 
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Patients  who were undergraduates believed that cross 
infection spreads through blood (37%), saliva (21%) and 
any other means (10%).  20% of those who had completed 
school believed that cross infection spreads through 
saliva only which was also found to be statistically 
significant (Chi square test; p value=0.001-significant) 
[Figure 20]. 

measures taken at the dental clinic whereas 23% of them 
were not satisfied [Figure 17].

Figure 10: Bar graph representing the percentage of 
different responses for the question “Would you refuse to 
receive treatment from a dentist who is not wearing gloves 
and face mask?”. X axis represents the responses and Y 
axis represents the number of responses. Blue represents 
yes response and green represents no response. Higher 
percentage of respondents (71%) stated that they would 
refuse to get treatment from a dentist who is not wearing 
gloves and a mask.

Figure 11: Bar graph representing the percentage of 
different responses for the question “Would you refuse to 
receive treatment from a dentist who is not immunized 
against Hepatitis B?”. X axis represents the responses and Y 
axis represents the number of responses. Higher percentage 
of respondents (44.5%) accepted that they would refuse 
to get treatment from a dentist who is not immunized 
against Hepatitis B whereas 36% of the respondents had 
no idea about the Hepatitis infection.

On analysing association, it was found that male patients 
(44 %) preferred not getting treatment from dentists who 
were not wearing gloves or masks, while the majority of 
females (29%) denied it. This was found to be statistically 
significant (Chi square test; p value=0.001-significant) 
[Figure 18]. It was also found that 42% of undergraduates 
and the patients who had completed school (20%) were 
aware of the different sterilization methods used in the 
dental clinic. This was found to be statistically significant 
(Chi square test; p value=0.001-significant) [Figure 19]. 

Figure 12: Bar graph representing the percentage of 
different responses for the question “Do you think 
you can catch infection during a dental treatment?”. X 
axis represents the responses and Y axis represents the 
number of responses. Blue represents yes response, green 
represents no response and black represents no idea. 
Higher percentage of respondents (66%) believed that they 
can catch an infection during a dental treatment whereas 
17% of them had no idea about it.

Figure 13: Bar graph representing the percentage of 
different responses for the question “Are you aware of 
the different sterilization methods used in dental clinics?”. 
X axis represents the responses and Y axis represents 
the number of responses. Blue represents yes response 
and green represents no response. Higher percentage of 
respondents (62%) were aware of the different sterilization 
methods used in a dental clinic.

Maximum number of patients who were undergraduates 
(49%) and those who had completed school (20%) were 
aware of the biomedical waste management system 
whereas few undergraduates (18%) and postgraduates 
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the dental procedure, the dental staff or patients, but 
also from outside sources i.e. air, soil, and dust. Such 
aerosols can transfer microorganisms to the dental staff 
or patients (Kimmerle et al., 2012).
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(13%) were not aware of this system. This difference 
was statistically significant (Chi-square test; p-value 
= 0.001- significant) Majority of patients who were 
undergraduates (24.5%) and those who had completed 
school (20%) refused to get treatment from dentists 
not immunized against hepatitis B whereas 23% of 
undergraduate patients and 13% of the postgraduate 
patients had no idea about this infection. This was 
found to be statistically significant (Chi-square test; 
p-value = 0.001- significant). 64.5% of patients who 
were undergraduates and those who had completed 
school (20%) believed that a dentist cannot treat more 
than  one patient with the same pair of gloves. This 
difference was statistically significant (Chi-square test; 
p-value = 0.001- significant) [Figure 21]. 51% of patients 
who were undergraduates and 20% of patients who had 
completed school refused to get treatment from dentists 
not wearing gloves and face masks. This difference 
was statistically significant (Chi-square test; p-value = 
0.001- significant).

Figure 14: Bar graph representing the percentage of 
different responses for the question “Apart from instrument 
sterilization, is disinfection of dental chair, clinic, dental 
office required?”. X axis represents the responses and Y 
axis represents the number of responses. Blue represents 
yes response, green represents no response and black 
represents no idea. Higher percentage of respondents 
(69%) believed that the disinfection of dental chairs and 
clinics was required whereas 20% of the respondents had 
no idea about it.

The concentration of bacterial aerosols appears to be 
highest during certain dental procedures that use high 
speed drill or procedures like ultrasonic scaling (Leggat 
and Kedjarune, 2001). The release of microorganisms 
into aerosols increases the microbial burden in the air 
and can lead to the contamination of all surfaces in a 
dental clinic. Because of the frequent aerosol generating 
procedures in dental practice, these aerosols can function 
as an important mode for infection transmission in 
dental clinics (Zemouri et al., 2020). The problem when 
studying cross-transmission is that it occurs everywhere, 
though transmission of pathogenic microorganisms does 
not necessarily result in an infectious disease of the host 
(Volgenant and de Soet, 2018). Microbial aerosols in the 
dental clinic may have different origins such as from 

Figure 15: Bar graph representing the percentage of 
different responses for the question “Are you aware that 
clinical waste should be disposed through the Biomedical 
waste management system?”. X axis represents the 
responses and Y axis represents the number of responses. 
Blue represents yes response and green represents no 
response. Higher percentage of respondents (69%) were 
aware of the biomedical waste management system 
followed to dispose of medical waste.

Figure 16: Bar graph representing the percentage of 
different responses for the question “What are all the ways 
cross infection can occur from one person to another in a 
dental setup?. X axis represents the responses and Y axis 
represents the number of responses. Higher percentage 
of respondents (41%) thought that cross infection occurs 
through saliva, 37% of them chose blood, and 9% of the 
respondents had no idea about the means through which 
cross infection might occur.

Sterilisation is a procedure that destroys pathogenic and 
nonpathogenic living organisms in a vegetative form or 
spore present on the surface of the material. An item or 
product that is free of living microorganisms is defined as 
sterile (Laneve et al., 2019). It is essential to ensure that 
all the microorganisms are killed during the sterilization 
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process. Thus, the quality control is a significant part 
of the sterilization procedure (Sheth et al., 2017). Hence 
dentists and their staff should treat every patient as a 
potential risk, and implement all barrier techniques, 
including routine glove and mask use (Burke, 1990).

Figure 17: Bar graph representing the percentage of 
different responses for the question “Are you satisfied 
with the control measures taken for cross infection 
among patients?”. X axis represents the responses and Y 
axis represents the number of responses. Blue represents 
yes response and green represents no response. Higher 
percentage of respondents (71%) were satisfied with the 
control measures taken in the dental clinic during their 
visit.

Figure 18: Bar graph representing the association based 
on gender of patients with the responses for the question 
“Would you refuse to receive treatment from a dentist who 
is not wearing gloves and face mask?”. (X-axis represents 
the responses to the question and Y-axis represents the 
number of responses). All the male participants (100 %) 
preferred not getting treatment from dentists who are not 
wearing gloves or masks, while only 48.28% of female 
participants denied getting treated from dentists who were 
not wearing gloves, suggesting males were more aware 
about the importance of gloves in infection control and 
this was statistically significant (Chi-square test; p-value 
= 0.001- significant)

Figure 19: Bar graph representing the association based on 
educational qualification of patients with the responses for 
the question “Are you aware of the different sterilization 
methods used in dental clinics?”. (X-axis represents the 
responses to the question and Y-axis represents the 
number of responses). All the patients who had completed 
schooling (100%) were aware of the different sterilization 
methods used in dental clinic whereas only 62.5% of the 
patients who were undergraduates were aware of the 
different sterilisation methods, proving that patients who 
had only completed schooling were more aware about the 
sterilisation methods and this was statistically significant 
(Chi-square test; p-value = 0.001- significant).

Figure 20: Bar graph representing the association based 
on educational qualification of patients with the responses 
for the question “What are all the ways cross infection 
can occur from one person to another in a dental setup?”. 
(X-axis represents the responses to the question and Y-axis 
represents the number of responses). All the patients 
who had completed schooling (100%) believed that cross 
infection might occur through saliva, whereas a maximum 
of 55% of the  patients who were undergraduates believed 
that cross infection might occur through blood. This 
difference was found to be statistically significant (Chi-
square test; p-value = 0.001- significant).

In this present study we found that the majority of the 
patients were females (56%) and remaining were males 
(44%). This is supported by a previous study which 
states the majority of the patients were females (62%) 
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Figure 21: Bar graph representing the association based 
on educational qualification of patients with the responses 
for the question “Can a dentist treat more than one 
patient with the same pair of gloves?”. (X-axis represents 
the responses to the question and Y-axis represents the 
number of responses). All the patients who had completed 
schooling (100%) accepted that a dentist can treat more 
than one patient with the same pair of gloves whereas a 
maximum of 96% of the undergraduate patients and 100% 
of the postgraduate patients stated that a dentist cannot 
treat more than one patient with the same pair of gloves.  
This was found to be statistically significant (Chi-square 
test; p-value = 0.001- significant).

(Deogade et al., 2016). We also found that the majority 
of 91% of the patients believed that a dentist should 
wear protective gloves while treating patients. This is 
in concordance with studies done by Otuyemi et al and 
Sofola et al which state that the maximum number of 
patients (89% and 99% respectively) regarded the use 
of gloves as necessary during treatment (Otuyemi et 
al., 2001) (Sofola et al., 2005). Our study also revealed 
that 85% of the patients believed that dentists should 
wear face masks while treating a patient. This is in 
concordance with a study where the majority of patients 
(72.4%) agreed that dentists should routinely wear face 
masks (Mousa et al., 1997). 

Another study by Samaranayake et al stated that the 
practice of wearing a face mask by the dentist was 
overwhelmingly approved by the survey population 
(Samaranayake and McDonald, 1990). In our study 
we also found that 82% of the total survey population 
agreed that a dentist should wear both mask and gloves 
while treating a patient. This is supported by a study 
done by Bowden et al stated that 50% of the participants 
believed that a dentist should routinely wear both 
gloves and mask while doing a procedure (Bowden et 
al., 1989). In this present study it was found that 67% 
of the participants agreed that use of eye goggles by the 
dentist was necessary. This result is contradicted by a 
study which states that only 31% of the total respondants 
believed that dentists should always wear goggles when 
treating patients.  

To date, there have been no population-based reports of 
public perceptions of dental cross-infection control in 
Chennai. This study aimed to clarify issues and provide 
data on public perceptions of cross-infection control in 
dentistry in Chennai. A limitation of this study was that 
it was a unicentred study and  to ascertain the results of 
this study and to increase the level of significance, the 
sample size and the geographic area of coverage should 
be extended to more dental institutions in Chennai. When 
properly used, disinfection and sterilization can ensure 
the safe use of invasive and noninvasive dental devices. 
The method of disinfection and sterilization depends on 
the intended use of the dental device.  

CONCLUSION

Within the limit of the study , it was found that the 
majority of the patients agreed that it was important 
for dentists to wear protective measures like gloves and 
masks while treating a patient, showing a high level of 
awareness about the risk of cross infection among this 
population.
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