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Abstract

Introduction: Protective apparel, helmets, goggles, or other garments or equipment intended to shield the wearer's body from injury
or infection is known as personal protective equipment (PPE). Physical, electrical, heat, chemicals, biohazards, and airborne
particulate matter are all threats covered by protective equipment.

Aim: To assess the awareness of PPE disinfection methods among dental students.

Materials and methods: A questionnaire was prepared using Google forms based by on the awareness about the PPE disinfection
methods among dental students in Chennai. It was then circulated among a certain set of participants using applications such as
WhatsApp and Gmail.

Results and discussion: The results were obtained from SPSS in the form of graphs which were later added to pages. 30% of the
males and 35% of the females are shown to be aware of the disinfection methods of the PPE kit. 27,50% of males and 45% of
females prefer using proper disinfectants.

Conclusion: Knowledge and awareness of the various methods is not just enough since everyone need not be well versed about the
leading technology of disinfection especially with the onset of the pandemic. Thus more awareness must be created.

Keywords: PPE, Sterilization, disinfectant.

INTRODUCTION:

Protective apparel, helmets, goggles, or other garments or equipment intended to shield the wearer's body from injury
or infection is known as personal protective equipment (PPE)[1]. Physical, electrical, heat, chemicals, biohazards, and
airborne particulate matter are all threats covered by protective equipment. Disinfectants are chemical agents that are
used to kill or inactivate bacteria on inert surfaces. Disinfection is less efficient than sterilisation, which is an intense
physical or chemical procedure that destroys all forms of life. Disinfectants are distinct from other antimicrobial agents
such as antibiotics, which kill bacteria within the body, and antiseptics, which kill bacteria on living tissue[1,2].
Disinfectants vary from biocides in that biocides are designed to destroy all types of life, not just microorganisms.
Microbes' cell walls are destroyed or their metabolism is disrupted by disinfectants. It's also a form of decontamination,
and it's the process of reducing the number of pathogenic microorganisms on a surface using physical or chemical
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methods. Disinfectants may also be used to kill microorganisms on the skin and mucous membranes, as the term
"disinfectant" originally meant "to kill bacteria” in the medical dictionary[3].

Sanitizers are agents that disinfect and treat at the same time. Sanitizers kill less germs than disinfectants[4].
Disinfectants are often used to destroy infectious species in hospitals, dental surgeries, kitchens, and toilets. Sanitizers
are milder than disinfectants and are mostly used to clean items that come into contact with humans, while disinfectants
are concentrated and are used to clean surfaces such as floors and building structures.

Sodium hypochlorite (bleach / chlorine) at a recommended concentration of 0.1 percent or 1,000ppm can be used in
non-healthcare environments (1 part of 5 percent strength household bleach to 49 parts of water). Surface disinfection
can also be done with 70-90 percent alcohol. To remove dirt, clean the surfaces with water and soap or a detergent
first, then disinfect. Cleanliness must always begin with the least smeared (cleanest) area and work its way up to the
most soiled (dirtiest) area to avoid spreading dirt to less soiled areas.

Disinfection can be done either by physical or chemical methods[5]]. Glutaraldehyde-based formulations (2%),
stabilised hydrogen peroxide (6%), peracetic acid (variable amounts, but 1% is sporicidal), and sodium hypochlorite
(5.25 percent, diluted to 1000 ppm available chlorine — 1:50 dilution) are some of the chemical germicides used for
high-level disinfection. The best chemical germicide for a given situation should be chosen based on the item to be
disinfected, its structure, and intended use; the degree of disinfection required; and the scope of services, physical
facilities, equipment, and personnel available[6]. Hot-water disinfection (pasteurisation) and steam disinfection are
two physical methods for high-level disinfection (e.g. autoclaving at lower temperature). Pasteurization seems to be a
non-toxic and outlay alternative to chemical germicides for high-level disinfection. Apparatus must be immersed in
water at a temperature of about 70 °C for at least 30 minutes (less than the temperature that typically damages plastic).
A commercial washer or pasteurizer may be used for pasteurisation. Microwave irradiation is a low-cost, high-
efficiency method of sterilisation and disinfection. Steam sterilisation, on the other hand, is not ideal for treating low
melting point plastics, powders, or anhydrous oils. Bacterial spores can survive disinfection at high levels. Microbial
screening may confirm that high-level disinfection has destroyed vegetative bacteria, but such sampling is not
regularly recommended. When cleaning or processing equipment and instruments, personal protective equipment
(PPE) is needed to avoid splashing, spraying, or aerosols.

Soap (e.g. liquid dish soap) and clean water should be used to clean the appliances. Fully rinse the equipment with
clean water. Disinfect the equipment to destroy any pathogens that might still be present[7]. Equipment can be
disinfected in a variety of ways, and the materials available at the health-care facility should be used. Heat may be
used to disinfect heat-resistant equipment that can handle high temperatures (e.g. 80°C); such equipment can be
disinfected with a washer—disinfector[8]. Use chemical disinfection (e.g. soak in 1:100 sodium hypochlorite solution
for 30 minutes) for plastic equipment that may not withstand 80 °C and for equipment that may be damaged by boiling,
or in the absence of the equipment mentioned above. Rinse with sterile or safe water if using chemical disinfection
(i.e. water boiled for 5 minutes and cooled)[9]. Since tap or distilled water can harbour microorganisms that can trigger
pneumonia, sterile water is preferred for rinsing off residual liquid chemical disinfectant from a respiratory system
that has been chemically disinfected for reuse. If sterile water is not available, rinse with tap water or filtered water
(water that has been passed through a 0.2 filter), then proceed with an alcohol rinse and forced-air drying[10]. Among
the dry items are: A drying function is also included in physical equipment (such as a washer, pasteurizer, or
autoclave). Allow equipment parts to air dry on a clean towel or cloth for chemical methods. Dry appliances should
be stored in sealed packages[11,12].

Our team has rich experience in research and we have collaborated with numerous authors over various topics in the
past decade[13-28]. Our institution is passionate about high quality evidence based research and has excelled in
various fields [8,29-42]

This study was designed to assess the awareness among dental students regarding the various PPE disinfection
methods and to provide the students with enough information on other techniques that are not very popular but
effective, which is very much the need of the hour during this pandemic.
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MATERIALS AND METHODS:

A questionnaire was prepared using Google forms based on the awareness about the PPE disinfection methods among
dental students in Chennai. It was then circulated among a certain set of participants. The results were then calculated
and presented with accurate statistics using the statistics software IBM SPSS statistics (Version 23). The results were
obtained from SPSS depicted in the form of graphs.

RESULTS:

In fig. 1, 30% of the males and 35% of the females are shown to be aware of the disinfection methods of the PPE kit.
27,50% of males and 45% of females prefer using proper disinfectants (fig.2). 30% of males and 35% of females are
aware about PPE disinfection methods(fig:3). 22.50% of males and 42.50% of females are aware that all equipment
comes under the term PPE (fig:4). In (fig.5,) both the males (10%) and the females (20%) agree that UV and hydrogen
peroxide sterilization and disinfection is the preferred type. The association between gender and various responses
was analysed using chi square test (p value < 0.05 was considered statistically significant) depicted in Fig 6-17

What are the common disinfection methods that you are aware of?

Bluse of chemical disinfectant
Huse of boiing water

Use of boiling water
Cchemical Hafectant and
dryer

Use of boiling water and
chemical disinfectant

Use of chemical disinfectant
and autoclave

Fig. 1: The above pie chart shows the common disinfection methods that the participants are aware of. The blue portion
denotes use of chemical disinfectant, the green portion denotes use of boiling water, the khaki portion denotes use of
chemical disinfectant in the dryer, the purple portion denotes use of boiling water and disinfectant and the yellow
portion denotes use of chemical disinfectant and autoclave. Majority of the participants (55%) were aware of the use
of chemical disinfectants.
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What is the most commonly used disinfection method during the pandemic?

W use of proper disinfectants
I Hormal washing of FPE

Fig.2: The above pie chart shows the most commonly used disinfection method during the pandemic. The blue portion
denotes use of proper disinfectants and the green portion denotes normal washing of PPE. Majority of the population
(72.5%) chose to use proper disinfectants alone.

Are you aware of the disinfection methods for the PPE (Personal Protective
Equipment)?
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Fig. 3: The above pie chart shows how aware the participants were regarding the disinfection methods for the PPE.
The blue portion denotes that they are aware, the green portion denotes that they are not aware and the khaki portion
denotes they may be aware. Majority of the population (65%) were aware of the disinfection methods for the PPE.

What all equipments among these come under the term PPE?

PPE %own, Izolation gown,

N5 Titering facepiece

Mrespirator, Face sheild or
goggles, Shoe cover, Head
cover, Glaves
MNE5 fitering facepiece

| respirator

CIPPE gown

.PPE gown, Shoe cover,
Gloves

Fig. 4: The above pie chart shows what all equipment comes under the term PPE. The blue potion denotes PPE gown,
isolation gown, N95 filtering facepiece, face shield or goggles, shoe covers, head cover and gloves come under the
term PPE; green portion denotes N95 filtering respiratory come under the term PPE; khaki portion denotes PPE gown
alone and the purple portion denotes the PPE gown, shoe cover and gloves. Majority of the participants responded
with PPE gown, isolation gown, N95 filtering facepiece, face shield or goggles, shoe covers, head cover and gloves
as what comes under the term PPE.
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Which of these are the various kinds of sterilization and disinfection methods
that you are aware of?

[} U sterilisation and

disinfection

.Using hydrogen peroxide

EIAutocIﬁ\re sterilisation ancd
disinfection

.Hot water sterilisation and
disinfection
L% and hydrogen peroxide
sterilisation and disinfection

Fig. 5: In the above pie chart it is shown what the various sterilisation and disinfection methods the participants are
aware of. The blue potion denotes UV sterilisation and disinfection, the green potion denotes using hydrogen peroxide,
the khaki portion denotes autoclave sterilisation and disinfection, the purple portion denotes hot water sterilisation and
disinfection; and the yellow portion denotes UV and hydrogen peroxide sterilisation and disinfection. Majority of the
participants were aware of UV and hydrogen peroxide sterilisation and disinfection.
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Figure. 6: The above bar graph represents association between the awareness of common disinfection methods and
gender. X-axis indicates the gender and Y-axis indicates the responses. Blue represents use of chemical disinfectant,
green is use of boiling water, brown is chemical disinfectant and dryer, purple is use of boiling water and chemical
disinfectant and yellow represents use of chemical disinfectant and autoclave. 22.50% of males and 32.50% of females
preferred chemical disinfectant method, 7.50% of males and females preferred use of boiling water, 5% of males and
7.50% of females preferred chemical disinfectant and dryer, 12.50% of females preferred boiling water and chemical
disinfectant method, and 5% of the females preferred use of chemical disinfectant and autoclave. Chi square test was
done and the association was found to be statistically not significant. The Pearson chi square value was 4.755 (>0.05)
hence statistically not significant hence proving that there was no significant association between the awareness of
common disinfection methods and gender.

What is the most
commonly used
dizinfection mathod
during the pandamic?

Wl Lis= of proper dsinfectams
Bl Mormal washing of PPE

Count

tlale Famale
Sex

Errar Bars: 95% Cl

Figure. 7: The above bar graph represents the association between the most commonly used disinfectant method during
the pandemic and gender. X-axis indicates the gender and Y -axis indicates the responses. Blue represents use of proper
disinfectants and green is normal washing of PPE. 27.50% of males and 45% of females preferred usage of proper
disinfectants and 7.50% of males and 20% of females prefer normal washing of PPE. Chi square test was done and
the association was found to be statistically not significant. The Pearson chi square value was 0.398 (>0.05) hence
statistically not significant hence proving that there was no significant association between the most commonly used
disinfectant method during the pandemic and gender.
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Figure. 8: The above bar graph represents the association between awareness of disinfection methods for PPE and
gender. X-axis indicates the gender and Y-axis indicates the responses. Blue represents yes, green is no and brown is
maybe. 30% of males and 35% of females say it as yes. 5% of males and 12.50% of females say no and 17.50% of
females replied as maybe. Chi square test was done and the association was found to be statistically not significant.
The Pearson chi square value was 5.318 (>0.05) hence statistically not significant hence proving that there was no
significant association between awareness of disinfection methods for PPE and gender.

204

Count

Sex

Error Bars: 95% CI

What 3ll equipments
among these come
under the term PPE?
PPE gown, lsciation gown,

NOS fiters lncep&eg:

respirator, Face sheikd or
=, Shoe cover, Head

caver, Gloves

NG5S fiering facepiece

respirator

PPE gown

PPE gown, Shoe cover,

Gloves

Figure. 9: The above bar graph represents the association between the equipment coming under the term PPE and
gender. X-axis indicates the gender and Y-axis indicates the responses. Blue represents PPE gown, isolation gown,
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N95 filtering facepiece respirator, face shield, shoe cover, head cover and gloves. Green is N95 filtering facepiece
respirator. Brown is PPE gown and purple Indicates PPE gown, shoe cover, head cover and gloves. 22.50% of males
and 42.50% of females say it as PPE gown, isolation gown, N95 filtering facepiece respirator, face shield, shoe cover,
head cover and gloves. 2.50% of males and 10% of females say it as N95 filtering facepiece respirator. 5% of males
and 10% of females say it as PPE gown and 5% of males and 2.5% of females say it as PPE gown, shoe cover, head
cover and gloves. Chi square test was done and the association was found to be statistically not significant. The Pearson
chi square value was 1.826 (>0.05) hence statistically not significant hence proving that there was no significant
association between the equipment coming under the term PPE and gender.

15 Which of these are the
vanous kinds of
sterhzation and

- disinfaction methods

that you are awarg of?

Ln stenbgation and
chginfacton
Using hydregen peroxide
Autockave steriisation and
disinfecton
10 = Hof wemter eriisation and
chsinfecton
" and hydragen peroxide
DSIE"IBEEIEI'I Bl'lg.'! ﬂlgpeﬂ-'!‘ﬂlﬂl'l

Count

Sex

Errar Bars: 95% Cl

Figure. 10: The above bar graph represents association between awareness of various kinds of sterilisation and
disinfection methods and gender. X-axis indicates the gender and Y-axis indicates the responses. Blue represents UV
sterilisation and disinfection methods. Green is using H202. Brown is autoclave sterilisation and disinfection methods.
Purple is hot water sterilisation and disinfection methods and yellow represents UV and H202 sterilisation and
disinfection methods. 7.5% of males and 12.5% of females are aware about UV sterilisation and disinfection methods.
10% of males and 15% of females were aware about H202. 2.50% of males and 7.5% of females are aware about
autoclave sterilisation and disinfection methods. 5% of males and 10% of females know about hot water sterilisation
and disinfection methods and 10% of males and 20% of females are aware about UV and H202 sterilisation and
disinfection methods. Chi square test was done and the association was found to be statistically not significant. The
Pearson chi square value was 0.330 (>0.05) hence statistically not significant hence proving that there was no
significant association between awareness of various kinds of sterilisation and disinfection methods and gender.
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Figure. 11: The above bar graph represents an association between the awareness that different equipment in the PPE
kit have different ways of being sterilised or disinfected and gender. X-axis indicates the gender and Y-axis indicates
the responses. Blue represents yes, green is no and brown is maybe. 22.50% of males and 47.50% of females say it as
yes. 7.50% of males and 5% of females responded as no and 5% of males and 12.50% of females say maybe. Chi
square test was done and the association was found to be statistically not significant. The Pearson chi square value
was 1.601 (>0.05) hence statistically not significant hence proving that there was no significant association between
the awareness that different equipment in the PPE kit have different ways of being sterilised or disinfected and gender.

Which of these do you
think should be
disposed
immediately?

Gloves head cap, 3 ply
masks, shoe cover
MN95 masks, Gloves, head
cap, 3 ply masks, shoe
COVEr
PPE gown, gloves, 3 ply
masks
Gloves

M Head cap, gloves, shoe
cover

Count

Male Female

Sex

Error Bars: 95% CI

Figure. 12: The above bar graph represents association between the materials that have to be disposed immediately
after use and gender. X-axis indicates the gender and Y-axis indicates the responses. Blue indicates Gloves, head cap,
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3 ply masks, shoe cover. Green indicates N95 masks, gloves, head cap, 3 ply mask, shoe cover. Brown is PPE gown,
gloves, 3 ply masks and yellow is head cap, gloves and shoe cover. 12.50% of males and 32.50% of females say it as
Gloves, head cap, 3 ply masks, shoe cover. 7.50% of males and 5% of females say it as N95 masks, gloves, head cap,
3 ply mask, shoe cover. 5% of males and 10% of females say it as PPE gown, gloves, 3 ply masks and 5% of males
and 7.50% of females replied as head cap, gloves and shoe cover. Chi square test was done and the association was
found to be statistically not significant. The Pearson chi square value was 1.856 (>0.05) hence statistically not
significant hence proving that there was no significant association between the materials that have to be disposed
immediately after use and gender.

Which of thase do you

think can be reusad
20 after disinfaction?
HE5 repirator, goggles, PPE
QoW

HAE5 respiratorn, goggles
Gofgles, PPE gown
HES respirador

Count

Sex
Errar Bars: 95% Cl

Figure. 13: The above bar graph represents association between the materials that can be reused after disinfection and
gender. X-axis indicates the gender and Y-axis indicates the responses. Blue indicates N95 respirator, goggles, PPE
gown. Green is N95 respirator, goggles. Brown is goggles, and PPE gown and purple is N95 respirator. 15% of males
and 32.5% of females say that N95 respirator, goggles, PPE gown can be reused. 2.50% of males and 15% of females
say it as N95 respirator, goggles. 7.50% of males and 2.50% of females say it as goggles and PPE gown can be reused
and 10% of males and 15% of females say that only N95 respirator can be reused. Chi square test was done and the
association was found to be statistically not significant. The Pearson chi square value was 4.341 (>0.05) hence
statistically not significant hence proving that there was no significant association between the materials that can be
reused after disinfection and gender.
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Figure. 14: The above bar graph represents association between the type of masks which can be reused and gender.
X-axis indicates the gender and Y -axis indicates the responses. Blue is N95 mask, green is 3 ply and brown represents
cloth masks. 20% of males and 27,50% of females suggest N95 mask. 2.50% of males and 12.50% of females prefer
3 ply masks and 12.50% of males and 25% of females suggest cloth masks. Chi square test was done and the
association was found to be statistically not significant. The Pearson chi square value was 1.326 (>0.05) hence

statistically not significant hence proving that there was no significant association between the type of masks which
can be reused and gender.

If an NS5 mask or
raspirator should be
rausad, how shouwld it
b isolated and
disinfectad?

254

Remowe MSS respirator or
maek, & in breathable
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20 ek
Reuse afler o day by
hanging it on a stand
Dﬁmdﬂ'l‘fwafcw hours
and then use i
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Figure. 15: The above bar graph represents the association between N95 or respirator which can be reused and how it
should be isolated and disinfected and gender. X-axis indicates the gender and Y-axis indicates the responses. Blue
represents removing the N95 respirator, placing it in a breathable paper bag and using it after a week. Green is reused
after a day by hanging it on a stand. Brown indicates to sun dry it for a few hours and then use it. 20% of males and
42.50% of females prefer removing the N95 respirator, placing it in a breathable paper bag and using it after a week.
5% of males and 10% of females say that they reuse it after a day by hanging it on a stand and 10% of males and
12.5% of females prefer sun drying it for a few hours and then use it. Chi square test was done and the association
was found to be statistically not significant. The Pearson chi square value was 0.459 (>0.05) hence statistically not
significant hence proving that there was no significant association between N95 or respirator which can be reused and
how it should be isolated and disinfected and gender.

Which among these is
a proper way to disnfect
a PPE gown?

Wyash gown with a sireng
disinfectart, use highest

dryer sefling and hang
separabely fram the rést af
ihe gorments

Hang cad in the Sun for 8
few hours ardd reuses

Wash normally and hang to

Count

Sex

Errar Bars: 95% Cl

Figure. 16: The above bar graph represents the association between which one is the best way of disinfecting the PPE
gown and gender. X-axis indicates the gender and Y-axis indicates the responses. Blue is washing the gown using a
strong disinfectant, using the highest dryer setting and hanging separately from the rest of the garments. Green
represents hanging out in the sun for a few hours and reusing it. Brown represents washing it normally and hanging it
to dry. 30% of males and 45% of females prefer washing the gown using a strong disinfectant, using the highest dryer
setting and hanging separately from the rest of the garments. 2.50% of males and 7.50% of females prefer hanging out
in the sun for a few hours and reusing it and 2.50% of males and 12.50% of females suggest washing it normally and
hanging it to dry. Chi square test was done and the association was found to be statistically not significant. The Pearson
chi square value was 1.392 (>0.05) hence statistically not significant hence proving that there was no significant
association between which one is the best way of disinfecting the PPE gown and gender.

- Journal of Pharmaceutical Negative Results | Volume 13 | Special Issue 9 | 2022 8902




For how lon

should a PF

0 kit be kept

undar

stenlization ar
disinfaction?

.Aday to a week

I 4-5 hours

I Twwo doys

1 howr

Count

Wale Femahe

Sex

Errar Bars: 95% Cl

Figure. 17: The above bar graph represents the association between how long a PPE kit has to be kept under
sterilisation or disinfection and gender. X-axis indicates the gender and Y-axis indicates the responses. Blue is a day
to a week, green is 4-5 hours, brown is 2 days and purple indicates 1 hour. 27.50% of males and females say that it
takes a day to a week. 2.50% of males and 15% of females say it takes 4-5 hours. 2.50% of males and 5% of females
say it can take 2 days and 2.50% of males and 17.50% of females say that it only takes 1 hour. Chi square test was
done and the association was found to be statistically not significant. The Pearson chi square value was 5.280 (>0.05)
hence statistically not significant hence proving that there was no significant association between how long a PPE kit
has to be kept under sterilisation or disinfection and gender.

DISCUSSION:

The frequency of enhanced cleaning and disinfection must increase since the resistance of the strain has also risen
with passing days of the pandemic[5]. Many studies even state that[7,11] cleaning and disinfection must be done at
least thrice a day in occupied spaces especially in hospitals and clinical environments. The frequency of cleaning and
disinfection[43] should be decided based on occupancy and use conditions. The PPE kits help in keeping the various
strains of viruses at bay especially the SARS-CoV-2 virus. Thus sterilization and disinfection in the correct
manner[43,44] is very much required. Not the entire population within the healthcare environment are fully aware of
the intensity of infection[45,46] and hence aren't aware of the right methods of sterilisation and disinfection. Use of
hydrogen peroxide and UV rays are very helpful if done at the right frequency and proper durations[45-47]. There is
high risk while cleaning and disinfecting the various equipment used under the PPE kit. Gloves must be worn at all
times during the disinfection process and proper removal and disposal of the gloves must be done. Right after disposal
of the gloves, hands must be washed with highly [46]disinfecting soap or hand wash. Special care must be taken when
treating a probable covid patient. The highly potent disinfection methods such as ultrasonic waves, high intensity UV
radiation, and LED blue light against the corona virus can help in reducing the risk of infection or even eliminate
it[48]. If and when required, methods such as fogging or fumigation can also be undertaken in case of large amounts
of PPE or PPE kit disinfection[49,50] but certain safety risks must be considered. Proper seminars and and in the
current times of lockdown, webinars must be held for health care workers to constantly remind and provide them with

- Journal of Pharmaceutical Negative Results | Volume 13 | Special Issue 9 | 2022 8903



https://paperpile.com/c/qzoj8O/lGlg
https://paperpile.com/c/qzoj8O/JAyO+qfPC
https://paperpile.com/c/qzoj8O/rMZb
https://paperpile.com/c/qzoj8O/rMZb+t2s7
https://paperpile.com/c/qzoj8O/PpzE+3VxC
https://paperpile.com/c/qzoj8O/PpzE+3VxC+tEhx
https://paperpile.com/c/qzoj8O/3VxC
https://paperpile.com/c/qzoj8O/iNQ3
https://paperpile.com/c/qzoj8O/t852+vsnK

various new and current methods to safeguard themselves from infection through proper sterilisation and disinfection
of their work areas but most importantly, their PPE kit and it’s equipments[51].

CONCLUSION:

From the above results and discussion, we can come to a conclusion that most of the dental students in Chennai are
aware of the proper disinfection methods of the PPE kit and it's equipment but when broken down to the comparison,
the female dental students are much more aware. Hence awareness regarding the same must be created among the
male dental students too without bias. Knowledge and awareness of the various methods is not just enough since
everyone need not be well versed about the leading technology of disinfection especially with the onset of the
pandemic.
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