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ABSTRACT

Introduction: Hand hygiene is of significant importance for the prevention of healthcare associated infections.
There is a need to explore the concept of hand hygiene among the undergraduate dental students. The five moments
that call for the use of hand hygiene include the moment before touching a patient, before performing aseptic and
clean procedures, after being at risk of exposure to body fluids, after touching a patient, and after touching patient
surroundings. This concept has been aptly used to improve understanding, training, monitoring, and reporting hand
hygiene among healthcare workers. The aim of the study is to assess the knowledge, awareness and practice of hand
hygiene among dental students.

Materials and methods: This study was a cross sectional study, conducted among 100 undergraduate dental students
belonging to third year, final year of study. Nine closed-ended questions were circulated online and the data was
statistically analyzed using SPSS software. Statistical analysis was done using Chi square tests.

Results: From the results obtained, it is evident that 81% of the students were aware about the hand hygiene protocol,
66% of the students have received formal training regarding hand hygiene, 68% of the students followed proper hand
hygiene protocol and 51% of students felt that gloves do not eliminate the need for hand washing.

Conclusion: Within the limitations of the study, it can be concluded that dental students were well aware about the
hand hygiene protocol and its importance. Among the study population females were more aware about hand hygiene
protocol and its importance than the males. However, hand hygiene practices to be followed and awareness must be
created to a larger population of students.
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hand hygiene among dental students [5]. Dentists are
exposed to blood, saliva and oral fluids. There is more
chance for transmission of infections in the dental
operatory through various means, like direct contact
with blood, oral fluids, or other secretions; indirect
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INTRODUCTION

Healthcare-associated infections are of prime concern
when it comes to patient safety [1]. Hand hygiene
remains the first and foremost step to reduce nosocomial
infections from advanced healthcare systems to local
dispensaries in developing countries [2]. The obedience
regarding hand hygiene measures among healthcare
workers and dental students tends to be low in spite
of the simplicity and basic procedure to maintain tidy
hands in between treating patients [2-4]. It was found
that several barriers accompanied compliance of

contact with contaminated instruments, operatory
equipment, or environmental surfaces; or contact
with airborne contaminants present in either droplet
splatter or aerosols of oral and respiratory [6]. Current
CDC guidelines recommend the usage of alcohol-based
hand sanitizer immediately before touching a patient,
before handling invasive medical devices, after contact
with blood, body fluids or 3 contaminated surfaces and
immediately after removal of gloves [7].

Further, failure of hand hygiene practices action leads to
elevated degree of hand contamination during incessant
patient care. Both duration of care and the type of
patient care can influence the healthcare worker's hand
contamination [8]. Gloves protect hands from direct
contact with pathogens during patient care but the same
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contaminated gloves have the ability to cross transmit
the pathogens via gloved hands [9]. Gloved or ungloved
hands, which does not account as it is always insisted
for good hand hygiene practices during health care
practices [10]. In spite of various strategies and efforts
made to improve hand hygiene, there is still a lack of
improved hygiene practices [11]. Various factors tend
to affect hand hygiene practices which include personal
knowledge of hand hygiene, perception of the benefits,
professional background, gender, infectious disease
severity, work intensity and presence of facilities [12].

Preventive strategies should be implemented to interrupt
the chain of transmission, of which hand hygiene is the
single most effective and cheapest measure available [13-
15]. Anyway, the knowledge on hand hygiene still lacks
in the majority of the students [16]. Any person involved
in direct or indirect patient care, therefore needs to be
concerned about HH and should be able to perform it
correctly at the right time [17]. It has been calculated
that about 4% of the acute care hospitalizations had
one or more nosocomial infections [18]. In developed
countries, nosocomial infections affect 5-15% of
hospitalized patients [19].

Several studies have been conducted to assess the
knowledge, awareness and practice of hand hygiene
among healthcare workers, nurses and medical students.

There is alack of studies that emphasizes the importance
of this topic in dental students. Our team has extensive
knowledge and research experience that has translated
into high quality publications [20-39]. The aim of the
study was to assess the knowledge, awareness and
practice regarding hand hygiene among dental students.

MATERIALS AND METHODS

This study was a cross sectional study, conducted in
a dental institute. A total of 100 undergraduate dental
students were involved in this study. The duration of
the study was from January 2021 to March 2021.The
participants of the study were undergraduate third year,
final year students. The first and second-year students
were excluded from the study as they had not yet begun
their clinical training.

Questionnaire

A validated questionnaire of 9 questions related to hand
hygiene and infection control in dental hospitals was
prepared. The questionnaire was structured, close ended
and designed in the English language. There were three
sections of the questionnaire. The first section covered
the demographic profile including details regarding age,
sex,and education. The other sections included questions
to evaluate the knowledge, awareness and practices of

Table 1: Questionnaire regarding knowledge, awareness and practices towards hand hygiene among dental students.

S.no Questions Responses Cumulative percentage
1 Age 18-25 years 100%
Male 52%
2 Sex
Female 48%
. Yes 79%
3 Are you aware of the hand hygiene protocol?
No 21%
' . - ) ) Yes 65%
4 Did you receive formal training for hand hygiene during your course of study?
No 35%
. Yes 69%
5 Do you follow the protocol for hand washing to wash your hands regularly?
No 31%
Cleaning the hands 36%
. . . . . Breaking the cycle of infection 46%
6 According to you, which of the following explains the need for hand hygiene? — -
Decontaminating the skin 15%
Cleaning an open wound 3%
10 sec 23%
. - X X 20 sec 55%
7 What is the minimal time for hand washing?
30 sec 17%
40 sec 5%
10-15 sec 25%
. . . . . 20-30 sec 39%
8 What is the duration for the entire procedure along with drying of hands?
30-40 sec 22%
40-60 sec 14%
3 26%
9 How many steps are there in hand washing? 7 43%
8 22%
9 9%
Plain soap and water 31%
10 Which is the most efficient hand hygiene method? Anti-microbial soap and water 51%
Alcohol based hand rub 18%
Yes 31%
11 Do gloves eliminate the need for hand hygiene? No 53%
Don't know 16%
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dental students towards hand hygiene (Table 1).

Statistical analysis

The variables were coded and the data was imported to
SPSS Version 20 categorical variables were expressed
in terms of frequency and bar graphs were plotted.
The statistical significance of the associations were
tested using Chi square tests [p<0.05 is considered as
statistically significant].

RESULTS

In Figure 1, 81% of students were aware about the hand
hygiene protocol whereas 19% of the students were not
aware. Collectively among males and females, females
were more aware about the hand hygiene protocol.
In Figure 2, 66% of students received formal training
during their course of study whereas 34% of students
did not receive formal training during their course of
study. Collectively among third years and fourth years,
fourth years received more formal training than third
years during their course of study. In Figure 3, 70% of
students follow proper hand hygiene protocol regularly
whereas 30% of students do not follow proper hand
hygiene protocol regularly. Collectively among third
years and fourth years, fourth years follow proper hand
hygiene protocol than third years.

In Figure 4, 54% of students answered that 20 seconds
is the minimum time for handwashing whereas the rest
answered it as 10 seconds, 30 seconds and 40 seconds.

40|

Percentage of participants

Female

Gender

Collectively among males and females, females answered
20 seconds to be the minimal time for handwashing
than males. In Figure 5, 52% of students answered anti-
microbial soap and water to be the most effective method
for hand hygiene, whereas 30% answered alcohol-based
hand rub and the rest 12% answered plain soap and
water. Collectively among males and females, females
answered alcohol based handrub to be the most effective
hand hygiene method than males. In Figure 6, 43% of
students told that there are 7 steps in handwashing
whereas 23% told 8 steps, 25% told 3 steps and 9% told
9 steps. Collectively among males and females, males
replied that there are 8 steps in handwashing than
females.

In Figure 7, 51% of students replied that gloves do not
eliminate the need for hand hygiene whereas 34% told
that gloves does eliminate the need for hand hygiene
and 15% of students did not know and were not sure.
Collectively among third and fourth years, fourth years
were more aware that gloves do not eliminate the need
for hand hygiene than males. In Figure 8, 64% of students
were aware about the five moments of hand hygiene
whereas 36% of students were not aware about the five
moments of hand hygiene. Collectively among males and
females, males were more aware about the five moments
of hand hygiene than females.

DISCUSSION

In our study, the majority of females (44%) and males
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Figure 1: Bar graph shows the association graph between gender and awareness regarding hand hygiene protocol. The gender of the patients
is plotted on the X axis and the percentage of participants on the Y axis. Blue represents no and Red represents yes. It was noticed that the
majority (44%) females and (37%) males were aware about the hand hygiene protocol. Chi square test was used to find association between
variables and was found to be statistically significant. Pearson chi square value is 6.824, p value is 0.004.
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Figure 2: Bar graph shows the association graph between gender and response to the formal training on hand hygiene. The year of study of
the participants is plotted on the X axis and the percentage of participants on the Y axis. Blue represents no and Red represents yes. It was
noticed that (31%) third year students and (35%) fourth year students received formal training on hand hygiene during their course of study.
Chi square test was used to find association between variables and was found to be statistically not significant. Pearson chi square value is
0.83, p value is 0.774.
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Figure 3: Bar graph shows the association graph between gender and response to the practice of hand hygiene protocol regularly. The year
of study of the participants is plotted on the X axis and the percentage of participants on the Y axis. Blue represents no and Red represents
yes. It was observed that (37%) third year students and (33%) fourth year students confessed that they follow proper hand hygiene protocol
regularly. Chi square test was used to find association between variables and was found to be statistically not significant. Pearson chi square
value is 2.205, p value is 0.67.
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Figure 4: Bar graph shows the association graph between gender and response to the minimal time for handwashing. The gender of the
patients is plotted on the X axis and the percentage of participants on the Y axis. Pink represents 10 secs, Purple represents 20 secs, Green
represents 30 secs and Orange represents 40 secs. It was found that (30%) females and (24%) males said that 20 seconds is the minimum
time for handwashing. Chi square test was used to find association between variables and was found to be statistically not significant. Pearson
chi square value is 4.019, p value is 0.205.
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Figure 5: Bar graph shows the association graph between gender and response to the efficiency of handwash and hand-rub. The gender of the
patients is plotted on the X axis and the percentage of participants on the Y axis. Violet represents alcohol-based hand rub, Brown represents
Anti-microbial soap and Yellow represents plain soap and water. 26% of females and 26% of males said that anti-microbial soap is the most
efficient one. Chi square test was used to find association between variables and was found to be statistically not significant. Pearson chi
square value is 3.935, p value is 0.140.
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Figure 6: Bar graph shows the association graph between gender and response to the steps in handwashing. The gender of the patients is
plotted on the X axis and the percentage of participants on the Y axis. Black represents 3, light green represents 7, light blue represents 8
and Lavender represents 9. It was found that (20%) females and (24%) males said that there are 7 steps in handwashing. Chi-square test was
used to find association between variables and was found to be statistically not significant. Pearson chi square value is 2.251, p value is 0.552.
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Figure 7: Bar graph shows the association graph between year of study and response to the role of gloves in hand hygiene. The year of study
of the participants is plotted on the X axis and the percentage of participants on the Y axis. Blue represents no, Red represents yes and Grey
represents don’t know. It was found that (20%) third year students and (32%) fourth year students felt that gloves does not eliminate the need
for handwashing. Chi square test was used to find association between variables and was found to be statistically not significant. Pearson chi
square value is 4.168, p value is 0.124.
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Figure 8: Bar graph shows the association graph between gender and response to the awareness regarding the 5 moments of hand hygiene.
The gender of the patients is plotted on the X axis and the percentage of participants on the Y axis. Blue represents no and Red represents
yes. It was observed that (28%) females and (36%) males were aware about the 5 moments of hand hygiene. Chi square test was used to find
association between variables and was found to be statistically not significant. Pearson chi square value is 1.287, p value is 0.257.

(37%) were aware of the hand hygiene protocol. Previous
study showed 81% of students were aware about hand
hygiene while 44% students were either unaware or
not sure about the hand hygiene measures. This is
comparable to the results that have been reported in
literature [40]. In support of the results obtained in this
study we also have another study with similar results
where 98% of dental students were surprisingly aware
about the importance of hand hygiene which is the
best result obtained when compared to all the studies
conducted so far. This data is higher than the previous
studies conducted in Indian students [41].

According to our study, 35% fourth year students and
31% third year students have received formal training
regarding hand hygiene. Another study conducted states
that compliance of hand hygiene is directly linked to the
year of study and so proper training must be provided
for all year students equally with the same amount of
importance. Repeated instructions on the same topic are
necessary for improving hand hygiene compliance. This
finding has also been noticed in another study where
compliance to hand hygiene decreases [42].

According to our study, the majority of the third-year
students (37%) and fourth year students (31%) follow
proper hand hygiene protocol. Previous study tells that
5% medical students routinely used hand rub for hand
hygiene as compared to 15% dental students [43,44].
Proper handwashing technique is an integral part of
patient and self-health care and it has to be followed
properly. This can be done only if awareness about the
topic is high in medical and dental students. Healthcare
associated infections are quite high nowadays and these
medical and dental students are the future health care

providers. It's very important for them to incorporate
the basic hand hygiene practice in their routine patient
care [45,46].

In our study, the majority of the females (30%) and
males (24%) answered that 20 seconds is the minimum
time required for handwashing. The World Health
Organization (WHO) and the Center for Disease Control
(CDC) recommend stringent hand hygiene practices to
curb transmission of COVID-19 virus [47]. This includes
frequent handwashing with soap for at least 20 seconds
to mechanically remove the pathogens. The ideal
duration of hand washing is controversial. Mackintosh
and Hoffman observed that hand hygiene is exclusively
diverted to flora rather than to the surgical scrub,
which is concerned with reducing the total number of
bacteria on the hand [48]. Other studies reported that
handwashing could be done in 15 seconds or less [49].
9.5 seconds was the average time required for hand
washing which was observed in the study conducted by
Meengs et al. So, it was found to be ineffective [50].

In our study, the majority of the females and males (26%)
stated that anti-microbial soap is the most efficient
method for handwashing. Another study revealed that
soap was found to be the preferred means of maintaining
hand hygiene predominantly followed by both soap and
antiseptic hand rub (35%). Results obtained are better
when compared to previous studies where only 9-14%
students use antiseptic hand rub [17]. A study conducted
by Rashmi et al showed that antimicrobial agents like
triclosan, chlorhexidine, and chloroxylenol to soaps
do not exhibit higher potential advantage and rather
increase the chances of irritant contact dermatitis [51].
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In our study, the majority of the females (20%) and
males (23%) said that there are 7 steps involved in hand
washing. A study carried out by Friedrich et al showed
that recommendations for effective hand hygiene
should include moistening hands under a tap, soap
use and performing specific scrubbing steps, including
scrubbing under the fingernails and scrubbing the
fingertips. Henceforth, the study suggests that inclusion
of a minimum wash or scrubbing time may complicate
recommendations without providing any additional
bacterial removal [52].

According to our study, the majority of the third-year
students (20%) and fourth year students (31%) agreed
that gloves do not eliminate the need for handwashing.
Gloves are believed to act as a barrier against
microorganisms that protects health care workers
and prevents the transmission of infectious diseases.
Hence, gloves can provide a false sense of security.
According to the CDC, the use of gloves reduces the risk
of contamination 70 to 80 percent, helps prevent cross
contamination and helps protect patients and providers
[53]. A pseudo protection can be felt while using gloves,
whereas gloves yield a new surface for a virus to reside.
Gloves do not provide adequate protection; rather, it
increases the chance of cross transmission of infection
[54].

In our study, the majority of the females (28%) and
males (36%) were aware about the five moments of hand
hygiene proposed by WHO. Sax etal in his study described
a new model for hand hygiene that is focused to meet
the needs for training, observation, and performance
reporting across all healthcare settings worldwide. The
model ‘My five moments for hand hygiene’ was created
to bridge the gap between the results of scientific studies
and evidence-based guidelines and the necessity to
provide user-cantered, practical tools [55,56].

CONCLUSION

Within the limitations of the study, it can be concluded
that dental students were well aware about the hand
hygiene protocol and its importance. Among the study
population females were more aware about hand hygiene
protocol and its importance than the males. However,
hand hygiene practices to be followed and awareness
must be created to a larger population of students.
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