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ABSTRACT :

Background

Periodontitis is defined as an inflammatory disease of the supportive tissues of the teeth caused by
microorganisms . periodontal health is influenced by factors such as oral hygiene , nutrition etc. Nutrients have a
major impact on periodontal health. A study was done to assess the awareness about the role of nutrients in
periodontal diseases among dental students in Chennai.

Materials and methods:

A survey was conducted among dental students on awareness about the role of nutrition in periodontal disease.
Questionnaire was prepared and distributed through google form through which the survey was done. 100 dental
students participated. Data was tabulated in the excel sheet and statistically analysed through spss software.
Descriptive statistics and Chi Square test was used in data analysis.

Results:

There were 100 responses collected from dental undergraduate students for this survey. From the responses
collected, it is shown that females(69%) are more aware of the role of nutrition in periodontal health than
males(31%), this is not statistically significant. (p value - 0.760). It also shows that 5th year students (48%)
were more aware about the periodontal diseases and role of nutrition in periodontal diseases than first(9%),
second(14%), third(14%) and fourth years(15%), suggesting interns were more aware than other dental
undergraduate students but the difference was not statistically significant. (p value - 0.226)

Conclusion:

From this study it is concluded that females were more aware than males about the awareness of the role of
nutrition in periodontal disease and interns were more aware than other dental undergraduate students.
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INTRODUCTION:

Periodontitis is an “ inflammatory disease of the supportive tissues of the teeth” caused by certain micro -
organisms (or) groups of certain micro - organisms, which results in destruction of alveolar bone and
periodontal ligament with increased probing depth formation (1). Approximately 40% - 90% of today’s global
population is affected by periodontitis , which is making it one of the most prevalent epidemics in the world
(2),(3). The major micro - organisms in periodontal disease include porphyromonas gingivalis , prevotella
intermedia , tannerella forsythia , treponema denticola (4),(5). The major cause is poor oral hygiene which leads
to formation of dental plaque containing micro - organism (6). Factors like diabetes , cardiovascular disease and
pregnancy are also associated with periodontitis (7),(8).

Smoking, tobacco, betel nut chewing and drug abuse also cause periodontitis (9),(10). Management of
periodontitis is mainly achieved by removing the causative factors like dental plaque , microbial biofilm and
calculus by means of scaling and root planing along with oral hygiene instructions (11),(12). Antibiotics are
considered helpful in severe conditions (13). In order to enhance the functional life of natural teeth with severe
periodontal bone loss, guided by bone grafting and tissue regeneration (GTR) are employed.(14)

Nutrients have a major impact on periodontal health. Nutrients are two types : micronutrients and
macronutrients.(15) Micronutrients are those components of food that are required in small amounts .
Antioxidants are present in the human diet which will be in the form of micronutrients.(16,17) Antioxidants
micronutrients include vitamin -A , vitamin - C, vitamin -E, Glutathione and melatonin.(16)[Citation error]

Macronutrients are required in large quantities.(18) For example - minerals, proteins, carbohydrates and fats in
addition to water and oxygen(19). The relationship between nutrition and oral health is well known. A higher
body fat content has been associated with increased gingival bleeding . Once upon a time when a study was
conducted on japanese young adults also found an association between high body mass index (BMI) and high
risk of periodontal health . Recently a study conducted in Denmark suggested an inverse relationship between
high protein intake and periodontitis .

Vitamin - B supplementation higher clinical attachment following results in flap surgery. (20) Vitamin- D
deficiency contributes to negative outcomes following periodontal surgery. Higher intake of vitamins A,B,C and
E along with omega 3 fatty acids results in improved healing after non - surgical periodontal therapy . A number
of reviews highlighting the link between nutrition and periodontitis are published within the previous couple of
years. (15)

This research is needed to bring knowledge on the role of nutrition in periodontal health among dental students
(21). This research fulfils the deficiency of importance in the role (22)of nutrition in periodontal health among
dental students (17,23) . Our team has extensive knowledge and research experience that has translate into high
quality publications(24-28)(28-32)(29-33)

Hence , the aim of this study is to assess the awareness on the role of nutrition in periodontal health among
dental students in Chennai.

MATERIALS AND METHODS :

This cross sectional study was conducted among the dental students belonging to private dental colleges. The
survey was conducted by two authors. The survey was conducted among 100 students of private dental
colleges. A self administered questionnaire of 10 close ended questions was prepared and distributed among
dental students through online based survey forms ie., google forms. The questionnaire contained questions on
demographic details and awareness questions related to the role of nutrition in periodontal diseases. The first
part of the questionnaire consists of demographic details which includes age, gender, year of study. The second
part of the questionnaire consists of questions related to knowledge, awareness about the role of nutrition in
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periodontal diseases. Independent variables were age, gender and year of study and dependent variables were
level of knowledge. Prior to the start of the study, ethical clearance was obtained from the institution's ethical
committee. A pre-validated and reliable questionnaire had been distributed to the study participants. The
responses were collected, tabulated in the excel sheet and analysed . Data entered in SPSS and the results were
represented in pie charts and bar graphs . The chi square test was used to analyse and compare the educational
level of students and their knowledge and awareness of the role of nutrition in periodontal health.

RESULTS :

This survey was conducted among 100 dental students in a private dental college , chennai. Out of 100 students
among which the number of responses that were responded by females were (69%), males were (31%). In the
present study , the majority 69.17% of the population were aware and 30.83% of the population were not aware
that periodontitis is the inflammatory disease of the supportive tissues of teeth (figure 1). The majority 72.50%
of the population were aware and 27.5% of the population were not aware that gingivitis is a form of gum
disease that causes inflamed gums . About 49.17% of the population were aware and 50.83% of the population
were not aware that vitamin - A is present in the dietary source of cod liver oil,carrot,sweet potato,broccoli
(figure 2). About 48.33% of the population were aware and 51.66%of the population were not aware that
vitamin - C deficiency causes gingival bleeding inflammation and hallmark scurvy (figure 3). The majority
52.50% Of the population were aware and 47.5% of the population were not aware that Lycopene is the red
colour pigment that is present in tomatoes, carrots , and watermelons(figure 4). About 43.33% of the population
were aware and 56.67% of the population were not aware that melatonin is the potent antioxidant secreted by
various organs of the human body. About 35.83% of the population were aware and 64.17% of the population
were not aware that calcium is present in cocca, soybeans and nuts . The majority 60.83% of the population
were aware and 39.17% of the population were not aware that zinc promotes the periodontal health of
supplementation. The majority 71.67% of the population were aware and 28.34% of the population were not
aware that vitamin-D deficiency contributes to negative outcomes following periodontal surgery (figure 5). The
majority 59.17% of the population were aware and 40.83% of the population were not aware that calcium is
present in the dietary source of grains and spinach(figure 6).

Association between years of study and awareness about vitamins that are present in dietary sources of cod
liver oil , sweet potato, carrot, broccoli showed that 2nd year students (6.67%) and 5th year students (31.67%)
were more aware about the presence of vitamin-A t in dietary sources than other dental undergraduate students.
However this difference was not statistically significant. (p value - 0.226).(figure 7). Awareness about the
presence of the red colour pigment, ‘lycopene’ in tomatoes, carrot, watermelon was more among 4 th year
students (10.83%)and 5th year students (30.00%)than other dental undergraduate students. (p value -
0.125).(figure 8) Awareness about the vitamin - C deficiency that causes gingival bleeding inflammation and
the hallmark of scurvy was more among 2nd(5.83%), 3rd (5.83%), 4th(5.83%) and 5th year students(20.83%)
than 1st year dental undergraduate students. (p value - 0.527).(figure 9) Awareness about calcium that is
present in the dietary source of grains and spinach was more among 4 th year students (10.83%) and 5th year
students (31.67%) than other dental undergraduate students. However this difference was not statistically
significant. (p value - 0.547).(figure 10)

Awareness about periodontitis, which is an inflammatory disease of the supportive tissue of teeth, was more
among female dental students (46.67%) than male dental undergraduate students (22.50%). (p value -
0.760).(figure 11). Awareness about Vitamin-A that is present in dietary sources of cod liver oil,sweet
potato,carrot, broccoli was more among female dental students (38.33%) than male dental undergraduate
students (10.83%). However this difference was not statistically significant. (p value - 0.20).(figure 12)
Awareness about calcium that is present in dietary sources of grains and spinach was more among female dental
students (11.67%) than male dental undergraduate students(5.83). However this difference was not statistically
significant. (Pearson chi square value - 2.910 ; P value - 0.233).(figure 13) Awareness about vitamin-C
deficiency that causes gingival bleeding inflammation and hallmark scurvy was more among female dental
students (36.67%) than male dental undergraduate students (11.67%). However this difference was not
statistically significant.(Pearson chi square value - 2.805 ; P value - 0.246).(figure 14)
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Do you know which of the following disease is known as inflammatory disease of
the supportive tissue of teeth ?

O Gingivitis

[ periodontitis
M Al of these
Ml None of these

Figure 1 : Pie chart shows inflammatory disease of the supportive tissues of teeth. Ice blue colour represents
Gingivitis . Yellow colour represents periodontitis. Pink represents All of these. violet represents None of these .
69.17% of the population were aware that periodontitis is the inflammatory disease of the supportive tissues of
teeth whereas 23.33% (Gingivitis), 0.83%(All of these), 6.67%(None of these) of the population were not aware
that periodontitis is the inflammatory disease of the supportive tissues of teeth.

Do you know which of the following vitamin is present in dietary source of cod
liver oil, carrot, sweet potato, broccoli?

O vitamin - B

W vitamin - A

@ vitamin - €

Figure 2 : Pie chart shows vitamin is present in dietary sources of cod liver oil,carrot,sweet potato,broccoli.
Fluorescent green represents Vitamin - B. Black represents Vitamin - A. Teal represents Vitamin - C. 49.17% of
the population were aware that vitamin - A is present in dietary sources of cod liver oil,carrot,sweet
potato,broccoli whereas 17.50% (vitamin - C) , 33.33% (vitamin - B) of the population were not aware that
vitamin - A is present in dietary source of cod liver oil,carrot,sweet potato,broccoli.
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Do you know which of the following vitamin deficiency causes gingival bleeding
inflammation and hallmark of scurvy?

I = @ vitamin - €
L] vitamin - B
W Vitamin - A

Figure 3 : Pie chart shows vitamin deficiency causes gingival bleeding inflammation and the hallmark of scurvy.
Teal represents vitamin -C. Black represents vitamin - A. Fluorescent green represents vitamin - B. 48.33% of
the population were aware that vitamin -C deficiency causes gingival bleeding inflammation and hallmark of
scurvy whereas 33.33% (vitamin - B) , 18.33% ( vitamin - A ) of the population were not aware that vitamin - C
deficiency causes gingival bleeding inflammation and hallmark of scurvy.

Do you know which of the following is the red colour pigment that present in
tomatoes, carrot, watermelon?

B Lycopene
H melatonin
Wl None of these

Figure 4 : pie chart shows Red colour pigment that is present in tomatoes , carrot , watermelon. Red represents
Lycopene . Grey represents Melatonin . violet represents None of these. 52.50% Of the population were aware
that Lycopene is the red colour pigment that is present in tomatoes , carrot , watermelon whereas 44.17%
(Melatonin), 3.33%(None of these) of the population were not aware that Lycopene is the red colour pigment
that is present in tomatoes, carrot , watermelon.
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Do you know which of the following vitamin deficiency contributes to negative
outcomes following periodontal surgery?

M vitamin - A

[ vitamin - D

& vitamin - €

Figure 5 : Pie chart shows vitamin deficiency contributes to negative outcomes following periodontal surgery.
Teal represents vitamin - C. Black represents vitamin - A. Moon green represents vitamin - D. 71.76 % of the
population were aware that vitamin-D deficiency contributes to negative outcomes following periodontal
surgery. 19.17% (vitamin-A), 9.17%(vitamin-C) of the population were not aware that vitamin-D deficiency
contributes to negative outcomes following periodontal surgery.

Do you know which of the following nutrient is present in dietary source of grains
and spinach ?

Miron

M zinc

[ calcuim

Figure 6 : Pie chart shows nutrients that are present in the dietary source of grains and spinach. Purssian blue
represents Iron. Cyan represents calcium. Brown represents zinc. 59.17% of the population were aware that
calcium is present in the dietary source of grains and spinach whereas 23.33% (zinc), 17.50% (Iron) of the
population were not aware that calcium is present in the dietary source of grains and spinach .
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Do you know
which of the
following vitamin
is present in
dietary source of
cod liver oil,
sweet potato,
broccoli?

W vitamin A
J vitamin B
I vitamin C
[ vitamin D

percentage of responses

year of study

Figure 7 : Bar graph depicts association between year of study and awareness about vitamins that are present in
dietary sources of cod liver oil , sweet potato, carrot, broccoli . X-axis represents year of study and Y-axis
represents percentage of responses. Fluorescent Green represents vitamin-B. Black represents vitamin-A. Teal
represents vitamin-C . Awareness about vitamin-A that is present in dietary sources of cod liver oil, carrot,
sweet potato, broccoli was more among 2nd and 5th year students than other dental undergraduate students.
However this difference was not statistically significant.

(Pearson chi square value - 15.289; P value - 0.226).

Do you know
407 which of the
following is
the red
colour
pigment that
present in
tomatoes ,
carrort,
watermelon?

w
o
1

M iycopene

@ melatonin

Bl None of these
WM both A and B

percentage of responses
n
o
1

-
o
1

1styr 2nd yr 3rd yr 4th yr Sth yr

year of study

Figure 8: Bar graph depicts association between year of study and awareness about the red colour pigment in
tomatoes, carrot, watermelon. X-axis represents year of study and Y-axis represents percentage of responses.
Red represents lycopene, grey represents melatonin, violet represents none of these, maroon represents both A
and B. Awareness about the presence of the red colour pigment, ‘lycopene’ in tomatoes, carrots and watermelon
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was more among 4 th and 5th year students than other dental undergraduate students. However this difference
was not statistically significant.
(Pearson chi square value - 17.715; P value - 0.125)

Do you know
407 which of the
following
vitamin
deficiency
causei
ingiva
tﬂeeding
inflammation
and hallmark
of scurvy?
& vitamin C
W vitamin A
[ vitamin B

30+

20

percentage of responses

year of study

Figure 9 : Bar graph depicts association between year of study and awareness about vitamin deficiency causes
gingival bleeding inflammation and hallmark of scurvy. X-axis represents year of study and Y-axis represents
percentage of responses. Fluorescent green represents vitamin -B, Teal represents vitamin - C, Black represents
vitamin -A. Awareness about the vitamin - C deficiency that causes gingival bleeding inflammation and the
hallmark of scurvy was more among 2nd, 3rd, 4th and 5th year students than 1st year dental undergraduate
students. However this difference was not statistically significant.

(Pearson chi square value - 7.092; P value - 0.527).

Do you
know
— which of

the
following
nutrient Is
present in
dietary
30+ source of

spinach?
Miron
I Zinc
O calcuim
[ fluroide

207

percentage of responses

10

year of study

Figure 10 : Bar graph depicts the association between year of study and awareness about nutrients that are
present in the dietary source of grains and spinach. X-axis represents the year of study and Y-axis represents the
percentage of responses. Purssian blue represents Iron . cyan represents calcium . Brown represents zinc.
Lavender represents Fluoride. Awareness about calcium that is present in the dietary source of grains and
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spinach was more among 4 th and 5th year students than other dental undergraduate students. However this
difference was not statistically significant.
(Pearson chi square value - 10.788 ; P value - 0.547).

Do you know
Ly which of the
following
disease Is
known as
inflammatory
disease of

the
supportive
tissue of

teeth ?

O Gingivitis
[OPeriodontitis
M All of these

M None of these

507

40+

30

46.67%

20

Percentage of responses

22.50%

104 [1750%

o 5.83%
[0 830 4.17% I:‘.SO%I
| I—

Female Male

Gender

Figure 11 : Bar graph depicts association between gender and awareness about the inflammatory disease of the
supportive tissue of teeth. X-axis represents gender and Y-axis represents percentage of responses. Ice blue
represents Gingivitis . Yellow represents periodontitis. Pink represents All of these. violet represents None of
these. Awareness about periodontitis which is an inflammatory disease of the supportive tissue of teeth was
more among female dental students than male dental undergraduate students. However this difference was not
statistically significant.(Pearson chi square value - 1.171; P value - 0.760).

Dko you

following
vitamin Is
present in
dietary
source of
cod liver
oil, carrot,
sweet
potato,
broccoli?

30
] vitamin - B
M vitamin - A
@ \vitamin - C

20+

percentage of responses

Female Male

Gender

Figure 12 : Bar graph depicts the association between gender and awareness about vitamins that are present in
dietary sources of cod liver oil , sweet potato, carrot, broccoli . X-axis represents gender and Y-axis represents
percentage of responses. Fluorescent Green represents vitamin-B. Black represents vitamin-A. Teal represents
vitamin-C . Awareness about Vitamin-A that is present in dietary sources of cod liver oil,sweet potato,carrot,
broccoli was more among female dental students than male dental undergraduate students. However this
difference was not statistically significant. (Pearson chi square value - 7.838 ;
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P value - 0.20).
507 %Ong\?vu
which of
the

following
nutrient
is
present
in dietary
source of
grains ,
spir;ach

401

30+
[ calcuim

Mion
M Zinc

204

percentage of responses

10

Female

Gender

Figure 13 : Bar graph depicts the association between gender and awareness about nutrients that are present in
dietary sources of grains and spinach. X-axis represents the gender and Y-axis represents the percentage of
responses. Purssian blue represents Iron . cyan represents calcium . Brown represents zinc. Awareness about
calcium that is present in dietary sources of grains and spinach was more among female dental students than
male dental undergraduate students. However this difference was not statistically significant. (Pearson chi
square value - 2.910 ; P value - 0.233).

Do you know
S0 which of the
following
vitamin
deficiency
causes
a ingival
W lﬁeeding
inflammation
and hallmark
of scurvy?

[ vitamin C
30 O vitamin B
M vitamin A

204

percentage of responses

Fen'llale M;Ie

Gender
Figure 14 : Bar graph depicts association between gender and awareness about vitamin deficiency causes
gingival bleeding inflammation and hallmark of scurvy. X-axis represents gender and Y-axis represents
percentage of responses. Fluorescent green represents vitamin -B, Teal represents vitamin - C, Black represents
vitamin -A. Awareness about vitamin-C deficiency that causes gingival bleeding inflammation and hallmark
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scurvy was more among female dental students than male dental undergraduate students. However this
difference was not statistically significant. (Pearson chi square value - 2.805 ; P value - 0.246).

DISCUSSION :

The effect of nutritional interventional studies to improve the quality of the life and well being of patients with
periodontal disease have been discussed. Periodontitis is an infective inflammatory disease in tooth-supporting
tissues (i.e., the periodontium)(34). Moreover, genetics and environmental and behavioral factors are involved
within the development of the disease, the exposure of susceptible individuals to its initiation, and therefore the
speed of progression. Periodontal disease is multifactorial and therefore the imbalance between tissue loss and
gain can occur thanks to various reasons, weakened healing, uncontrolled chronic inflammation, including
aggressive infection or all of the above simultaneously. In the present study 69.2% of the population were aware
that periodontitis is an inflammatory disease on supportive tissue of the teeth.

Gingivitis is a common and mild form of gum disease that causes redness ,irritation, swelling of gingiva , the
part of the gum around the base of teeth . It's important to take gingivitis seriously and treat it promptly(5).In the
present study 72.5% of the population were aware that gingivitis is a form of disease that causes inflamed gums.
Lycopene is the red colored pigment abundantly found in red colored fruits and vegetables such as tomato,
carrot, watermelon , papaya. This red colored pigment was first discovered within the tomato by millardet in
1876. Later it was named by Schunck. Lycopene is a carotenoid hydrocarbon which is also called carotene.
Lycopene is one among the favored pigments highly accepted by the food industry as an artificial additive and
also for its health benefits. As a red colorant and antioxidant agent , the demand for Lycopene is still
increasing(35). In the present study 52.5% of the population were aware that Lycopene is the red colored
pigment present in tomato, carrot, watermelon.

Vitamin - A is the dietary source of cod liver oil , carrot , sweet potato , broccoli (36).Vitamin - A is important
for overall health and well being.Vitamin -A plays a role in maintaining body immune function , reproduction ,
healthy vision , skin health , growth and development , proper functioning of heart , Lungs , kidneys and other
organs(37). Vitamin A is available in multivitamins and as a stand-alone supplement, often in the form of retinyl
acetate or retinyl palmitate.About 28%—37% of the general population uses supplements containing vitamin A.
Adults aged 71 years or older and children younger than 9 are more likely than members of other age groups to
take supplements containing vitamin A(38). Vitamin A deficiency is the leading explanation for preventable
blindness in children and increases the danger of disease and death from severe infections like diarrhoeal disease
and measles(39). Vitamin A deficiency may also occur in women during the last trimester of pregnancy in high-
risk areas(35,40). In the present study , 49.2% of the population were aware that vitamin - A is the dietary
source of cod liver oil , carrot , sweet potato , broccoli.

Here in this study the role of nutrition in periodontal health among dental students has been discussed between
different gender and different age category people. Hence , well designed long term studies needed to ascertain
the direct effects of dietary supplements on the outcomes on periodontal disease .
LIMITATIONS:

The sample size was small and the participants were selected by non probability sampling and they may not
be representative of the entire population. Also, this study can be conducted in offline mode rather than online
so that the knowledge of the subjects could be analysed accurately.

FUTURE SCOPE :
As most of the students need to know more information about awareness of the role of nutrition in
periodontal disease, it is advisable to have more theory classes to learn more about periodontal disease.

CONCLUSION :

From this study, it is concluded that Interns were more aware about the periodontal diseases and role of
nutrition in periodontal diseases than other years. Females are more aware of the role of nutrition in periodontal
health than males.

2076


https://paperpile.com/c/gTT7fm/oug6
https://paperpile.com/c/gTT7fm/qj8z
https://paperpile.com/c/gTT7fm/41cP
https://paperpile.com/c/gTT7fm/VioS
https://paperpile.com/c/gTT7fm/N4bn
https://paperpile.com/c/gTT7fm/LPAs
https://paperpile.com/c/gTT7fm/7snM
https://paperpile.com/c/gTT7fm/41cP+7BL2

International Journal of Early Childhood Special Education (INT-JECSE)
DOI: 10.9756/INT-JECSE/N1412.183 ISSN: 1308-5581 Vol 14, Issue 02 2022

ACKNOWLEDGEMENT:

The Authors would like to thank the study participants for the kind cooperation throughout the
entire study.

AUTHOR CONTRIBUTIONS:
Srivarsha Ranjeet : literature search , survey, data collection , analysis , manuscript writing

L.Leelavathi : study design , data verification, manuscript drafting

CONFLICTS OF INTEREST :

The authors declare that there are no conflicts of interest in the present study .

SOURCE OF FUNDING

The present project is supported by Saveetha Institute of Medical and Technical Sciences, SaveethaDental
College and Hospitals, Saveetha University

REFERENCES :

1. Hinrichs JE, John Novak M. Classfication of Diseases and Conditions Affecting the Periodontium
[Internet]. Carranza’s Clinical Periodontology. 2012. p. 34-54. Available from:
http://dx.doi.org/10.1016/b978-1-4377-0416-7.00004-4

2. Heasman PA, Waterhouse PJ. Periodontal diseases in children [Internet]. Paediatric Dentistry. 2018.
Available from: http://dx.doi.org/10.1093/0s0/9780198789277.003.0020

3. Desai R, Khobaragade B, McCracken G, Wassall R, Taylor JJ, Bissett SM, et al. Impact of diabetes and
periodontal status on life quality. BDJ Open. 2021 Feb 4;7(1):9.

4.  Mdalal, Olsen I, Haffajee AD, Socransky SS, Thoresen M, de Blasio BF. Comparing clinical attachment
level and pocket depth for predicting periodontal disease progression in healthy sites of patients with
chronic periodontitis using multi-state Markov models. J Clin Periodontol. 2014 Sep;41(9):837-45.

5. Ashimoto A, Chen C, Bakker I, Slots J. Polymerase chain reaction detection of 8 putative periodontal
pathogens in subgingival plaque of gingivitis and advanced periodontitis lesions. Oral Microbiol
Immunol. 1996 Aug;11(4):266-73.

6.  Marya CM. Prevention of Periodontal Disease [Internet]. A Textbook of Public Health Dentistry. 2011. p.
415-415. Available from: http://dx.doi.org/10.5005/jp/books/11413 36

7. Cran JA. Prevention of periodontal disease [Internet]. Vol. 11, Australian Dental Journal. 1966. p. 191-6.
Auvailable from: http://dx.doi.org/10.1111/j.1834-7819.1966.th02169.x

8.  Cheminava N. The role of physiological features in the prevention of periodontal disease [Internet].

2077


http://paperpile.com/b/gTT7fm/M7K5
http://paperpile.com/b/gTT7fm/M7K5
http://paperpile.com/b/gTT7fm/M7K5
http://paperpile.com/b/gTT7fm/M7K5
http://paperpile.com/b/gTT7fm/M7K5
http://paperpile.com/b/gTT7fm/Wxp0
http://paperpile.com/b/gTT7fm/Wxp0
http://paperpile.com/b/gTT7fm/Wxp0
http://paperpile.com/b/gTT7fm/Wxp0
http://paperpile.com/b/gTT7fm/jln9
http://paperpile.com/b/gTT7fm/jln9
http://paperpile.com/b/gTT7fm/rKJ2
http://paperpile.com/b/gTT7fm/rKJ2
http://paperpile.com/b/gTT7fm/rKJ2
http://paperpile.com/b/gTT7fm/rKJ2
http://paperpile.com/b/gTT7fm/qj8z
http://paperpile.com/b/gTT7fm/qj8z
http://paperpile.com/b/gTT7fm/qj8z
http://paperpile.com/b/gTT7fm/KeIo
http://paperpile.com/b/gTT7fm/KeIo
http://paperpile.com/b/gTT7fm/KeIo
http://paperpile.com/b/gTT7fm/KeIo
http://paperpile.com/b/gTT7fm/ejDI
http://paperpile.com/b/gTT7fm/ejDI
http://paperpile.com/b/gTT7fm/ejDI
http://paperpile.com/b/gTT7fm/2ZvF
http://paperpile.com/b/gTT7fm/2ZvF

International Journal of Early Childhood Special Education (INT-JECSE)

DOI: 10.9756/INT-JECSE/V1412.183 ISSN: 1308-5581 Vol 14, Issue 02 2022

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Available from: http://dx.doi.org/10.26226/morressier.5ac3831f2afeeb00097a425¢

The Concept of Infection Control in Prevention and Treatment of Periodontal Disease [Internet]. Oral
Infections and Cardiovascular Disease. 2012. p. 82—90. Available from:
http://dx.doi.org/10.2174/978160805232511101010082

Arnim S. Thoughts Concerning Cause, Pathogenesis, Treatment and Prevention of Periodontal Disease
[Internet]. Vol. 29, Journal of Periodontology. 1958. p. 217-23. Available from:
http://dx.doi.org/10.1902/jop.1958.29.3.217

Panagakos F, Scannapieco F. Periodontal Inflammation: From Gingivitis to Systemic Disease? [Internet].
Gingival Diseases - Their Aetiology, Prevention and Treatment. 2011. Available from:
http://dx.doi.org/10.5772/37923

Petersen PE, Ogawa H. The global burden of periodontal disease: towards integration with chronic disease
prevention and control [Internet]. Vol. 60, Periodontology 2000. 2012. p. 15-39. Available from:
http://dx.doi.org/10.1111/j.1600-0757.2011.00425.x

Kowolik MJ. Periodontal disease: recognition, interception and prevention. A guide for the general
practitioner [Internet]. VVol. 15, Journal of Dentistry. 1987. p. 265. Available from:
http://dx.doi.org/10.1016/0300-5712(87)90052-2

Samuel SR, Kuduruthullah S, Khair AMB, Shayeb MA, Elkaseh A, Varma SR. Dental pain, parental
SARS-CoV-2 fear and distress on quality of life of 2 to 6 year-old children during COVID-19. Int J
Paediatr Dent. 2021 May;31(3):436-41.

R H, Hannah R, Ramani P, Ramanathan A, Jancy MR, Gheena S, et al. CYP2 C9 polymorphism among
patients with oral squamous cell carcinoma and its role in altering the metabolism of benzo[a]pyrene
[Internet]. Vol. 130, Oral Surgery, Oral Medicine, Oral Pathology and Oral Radiology. 2020. p. 306-12.
Available from: http://dx.doi.org/10.1016/j.0000.2020.06.021

Vikneshan M, Saravanakumar R, Mangaiyarkarasi R, Rajeshkumar S, Samuel SR, Suganya M, et al. Algal
biomass as a source for novel oral nano-antimicrobial agent. Saudi J Biol Sci. 2020 Dec;27(12):3753-8.

Mathew MG, Samuel SR, Soni AJ, Roopa KB. Evaluation of adhesion of Streptococcus mutans, plaque
accumulation on zirconia and stainless steel crowns, and surrounding gingival inflammation in primary
molars: randomized controlled trial. Clin Oral Investig. 2020 Sep;24(9):3275-80.

Sridharan G, Ramani P, Patankar S, Vijayaraghavan R. Evaluation of salivary metabolomics in oral
leukoplakia and oral squamous cell carcinoma. J Oral Pathol Med. 2019 Apr;48(4):299-306.

Chellapa LR, Rajeshkumar S, Arumugham MI, Samuel SR. Biogenic Nanoselenium Synthesis and
Evaluation of its antimicrobial, Antioxidant Activity and Toxicity. Bioinspired Biomim Nanobiomaterials.
2020 Jul 23;1-6.

Samuel SR, Mathew MG, Suresh SG, Varma SR, Elsubeihi ES, Arshad F, et al. Pediatric dental
emergency management and parental treatment preferences during COVID-19 pandemic as compared to

2019. Saudi J Biol Sci. 2021 Apr;28(4):2591-7.

Barma MD, Muthupandiyan |, Samuel SR, Amaechi BT. Inhibition of Streptococcus mutans, antioxidant
property and cytotoxicity of novel nano-zinc oxide varnish. Arch Oral Biol. 2021 Jun;126:105132.

Samuel SR, Kuduruthullah S, Khair AMB, Al Shayeb M, Elkaseh A, Varma SR, et al. Impact of pain,

2078


http://dx.doi.org/10.26226/morressier.5ac3831f2afeeb00097a425c
http://paperpile.com/b/gTT7fm/9Mdf
http://paperpile.com/b/gTT7fm/9Mdf
http://paperpile.com/b/gTT7fm/9Mdf
http://paperpile.com/b/gTT7fm/9Mdf
http://paperpile.com/b/gTT7fm/8Di6
http://paperpile.com/b/gTT7fm/8Di6
http://paperpile.com/b/gTT7fm/8Di6
http://paperpile.com/b/gTT7fm/8Di6
http://paperpile.com/b/gTT7fm/8Di6
http://paperpile.com/b/gTT7fm/bvbp
http://paperpile.com/b/gTT7fm/bvbp
http://paperpile.com/b/gTT7fm/bvbp
http://paperpile.com/b/gTT7fm/bvbp
http://paperpile.com/b/gTT7fm/bvbp
http://paperpile.com/b/gTT7fm/tSK1
http://paperpile.com/b/gTT7fm/tSK1
http://paperpile.com/b/gTT7fm/tSK1
http://paperpile.com/b/gTT7fm/tSK1
http://paperpile.com/b/gTT7fm/v701
http://paperpile.com/b/gTT7fm/v701
http://paperpile.com/b/gTT7fm/v701
http://paperpile.com/b/gTT7fm/v701
http://paperpile.com/b/gTT7fm/v701
http://paperpile.com/b/gTT7fm/T58E
http://paperpile.com/b/gTT7fm/T58E
http://paperpile.com/b/gTT7fm/T58E
http://paperpile.com/b/gTT7fm/T58E
http://paperpile.com/b/gTT7fm/tX1fh
http://paperpile.com/b/gTT7fm/tX1fh
http://paperpile.com/b/gTT7fm/tX1fh
http://paperpile.com/b/gTT7fm/tX1fh
http://paperpile.com/b/gTT7fm/tX1fh
http://paperpile.com/b/gTT7fm/tX1fh
http://paperpile.com/b/gTT7fm/sHIi
http://paperpile.com/b/gTT7fm/sHIi
http://paperpile.com/b/gTT7fm/sHIi
http://paperpile.com/b/gTT7fm/QXFc
http://paperpile.com/b/gTT7fm/QXFc
http://paperpile.com/b/gTT7fm/QXFc
http://paperpile.com/b/gTT7fm/QXFc
http://paperpile.com/b/gTT7fm/bTJIE
http://paperpile.com/b/gTT7fm/bTJIE
http://paperpile.com/b/gTT7fm/6SKY
http://paperpile.com/b/gTT7fm/6SKY
http://paperpile.com/b/gTT7fm/6SKY
http://paperpile.com/b/gTT7fm/eMBZ
http://paperpile.com/b/gTT7fm/eMBZ
http://paperpile.com/b/gTT7fm/eMBZ
http://paperpile.com/b/gTT7fm/zPpv
http://paperpile.com/b/gTT7fm/zPpv
http://paperpile.com/b/gTT7fm/OxYa

International Journal of Early Childhood Special Education (INT-JECSE)

DOI: 10.9756/INT-JECSE/V1412.183 ISSN: 1308-5581 Vol 14, Issue 02 2022

23.

24,

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

psychological-distress, SARS-CoV2 fear on adults’” OHRQOL during COVID-19 pandemic. Saudi J Biol
Sci. 2021 Jan;28(1):492-4.

Samuel SR. Can 5-year-olds sensibly self-report the impact of developmental enamel defects on their
quality of life? Int J Paediatr Dent. 2021 Mar;31(2):285-6.

Needhidasan S, Samuel M, Chidambaram R. Electronic waste - an emerging threat to the environment of
urban India. J Environ Health Sci Eng. 2014 Jan 20;12(1):36.

Saravanan M, Arokiyaraj S, Lakshmi T, Pugazhendhi A. Synthesis of silver nanoparticles from
Phenerochaete chrysosporium (MTCC-787) and their antibacterial activity against human pathogenic
bacteria. Microb Pathog. 2018 Apr;117:68—72.

Gupta P, Ariga P, Deogade SC. Effect of Monopoly-coating Agent on the Surface Roughness of a Tissue
Conditioner Subjected to Cleansing and Disinfection: A Contact Profilometric In vitro Study. Contemp
Clin Dent. 2018 Jun;9(Suppl 1):S122-6.

Devi VS, Gnanavel BK. Properties of Concrete Manufactured Using Steel Slag. Procedia Engineering.
2014 Jan 1;97:95-104.

Krishnaswamy H, Muthukrishnan S, Thanikodi S, Arockiaraj G, Venkatraman V. Investigation of air
conditioning temperature variation by modifying the structure of passenger car using computational fluid
dynamics [Internet]. VVol. 24, Thermal Science. 2020. p. 495-8. Available from:
http://dx.doi.org/10.2298/tsci190409397k

Sathish T, Karthick S. Wear behaviour analysis on aluminium alloy 7050 with reinforced SiC through
taguchi approach. Journal of Materials Research and Technology. 2020 May 1;9(3):3481-7.

Campeau PM, Kasperaviciute D, Lu JT, Burrage LC, Kim C, Hori M, et al. The genetic basis of DOORS
syndrome: an exome-sequencing study. Lancet Neurol. 2014 Jan;13(1):44-58.

Dhinesh B, Niruban Bharathi R, Isaac JoshuaRamesh Lalvani J, Parthasarathy M, Annamalai K. An
experimental analysis on the influence of fuel borne additives on the single cylinder diesel engine powered
by Cymbopogon flexuosus biofuel. J Energy Inst. 2017 Aug 1;90(4):634-45.

Parthasarathy M, Isaac JoshuaRamesh Lalvani J, Dhinesh B, Annamalai K. Effect of hydrogen on ethanol-
biodiesel blend on performance and emission characteristics of a direct injection diesel engine. Ecotoxicol
Environ Saf. 2016 Dec;134(Pt 2):433-9.

Gopalakannan S, Senthilvelan T, Ranganathan S. Modeling and Optimization of EDM Process Parameters
on Machining of Al 7075-B4C MMC Using RSM. Procedia Engineering. 2012 Jan 1;38:685-90.

Koénonen E, Gursoy M, Gursoy UK. Periodontitis: A Multifaceted Disease of Tooth-Supporting Tissues. J
Clin Med Res [Internet]. 2019 Jul 31;8(8). Available from: http://dx.doi.org/10.3390/jcm8081135

Kong K-W, Khoo H-E, Prasad KN, Ismail A, Tan C-P, Rajab NF. Revealing the power of the natural red
pigment lycopene. Molecules. 2010 Feb 23;15(2):959-87.

Hasman A, Moloney G, Aguayo V. Regular vitamin A supplementation: prioritizing the youngest
children. Am J Clin Nutr. 2021 Jul 1;114(1):390-1.

Ding Y, Hu P, Yang Y, Xu F, Li F, Lu X, et al. Impact of Maternal Daily Oral Low-Dose Vitamin A
Supplementation on the Mother-Infant Pair: A Randomised Placebo-Controlled Trial in China. Nutrients

2079


http://paperpile.com/b/gTT7fm/TO0V
http://paperpile.com/b/gTT7fm/TO0V
http://paperpile.com/b/gTT7fm/In83J
http://paperpile.com/b/gTT7fm/In83J
http://paperpile.com/b/gTT7fm/gc8wC
http://paperpile.com/b/gTT7fm/gc8wC
http://paperpile.com/b/gTT7fm/gc8wC
http://paperpile.com/b/gTT7fm/YnJrG
http://paperpile.com/b/gTT7fm/YnJrG
http://paperpile.com/b/gTT7fm/YnJrG
http://paperpile.com/b/gTT7fm/P5Psz
http://paperpile.com/b/gTT7fm/P5Psz
http://paperpile.com/b/gTT7fm/P5Psz
http://paperpile.com/b/gTT7fm/dSaDM
http://paperpile.com/b/gTT7fm/dSaDM
http://paperpile.com/b/gTT7fm/dSaDM
http://paperpile.com/b/gTT7fm/dSaDM
http://paperpile.com/b/gTT7fm/dSaDM
http://paperpile.com/b/gTT7fm/BlED2
http://paperpile.com/b/gTT7fm/BlED2
http://paperpile.com/b/gTT7fm/BlED2
http://paperpile.com/b/gTT7fm/aSVGq
http://paperpile.com/b/gTT7fm/aSVGq
http://paperpile.com/b/gTT7fm/aSVGq
http://paperpile.com/b/gTT7fm/y7IjH
http://paperpile.com/b/gTT7fm/y7IjH
http://paperpile.com/b/gTT7fm/y7IjH
http://paperpile.com/b/gTT7fm/y7IjH
http://paperpile.com/b/gTT7fm/4nkYF
http://paperpile.com/b/gTT7fm/4nkYF
http://paperpile.com/b/gTT7fm/4nkYF
http://paperpile.com/b/gTT7fm/CArZs
http://paperpile.com/b/gTT7fm/CArZs
http://paperpile.com/b/gTT7fm/oug6
http://paperpile.com/b/gTT7fm/oug6
http://paperpile.com/b/gTT7fm/oug6
http://paperpile.com/b/gTT7fm/41cP
http://paperpile.com/b/gTT7fm/41cP
http://paperpile.com/b/gTT7fm/VioS
http://paperpile.com/b/gTT7fm/VioS
http://paperpile.com/b/gTT7fm/N4bn
http://paperpile.com/b/gTT7fm/N4bn

International Journal of Early Childhood Special Education (INT-JECSE)

DOI: 10.9756/INT-JECSE/V1412.183 ISSN: 1308-5581 Vol 14, Issue 02 2022

38.

39.

40.

[Internet]. 2021 Jul 10;13(7). Available from: http://dx.doi.org/10.3390/nu13072370

Institute of Medicine, Food and Nutrition Board, Standing Committee on the Scientific Evaluation of
Dietary Reference Intakes, Subcommittees on Upper Reference Levels of Nutrients and of Interpretation
and Use of Dietary Reference Intakes, Panel on Micronutrients. Dietary Reference Intakes for Vitamin A,
Vitamin K, Arsenic, Boron, Chromium, Copper, lodine, Iron, Manganese, Molybdenum, Nickel, Silicon,
Vanadium, and Zinc. National Academies Press; 2002. 800 p.

Isaacs BL. Vitamin A, dark adaptation, and night blindness: the applicability of the biophotometer for the
measurement of vitamin A deficiency in man. 1938. 66 p.

Britton G. Vitamin A and Vitamin A Deficiency [Internet]. Carotenoids. 2009. p. 173-90. Available from:
http://dx.doi.org/10.1007/978-3-7643-7501-0_9

2080


http://dx.doi.org/10.3390/nu13072370
http://paperpile.com/b/gTT7fm/LPAs
http://paperpile.com/b/gTT7fm/LPAs
http://paperpile.com/b/gTT7fm/LPAs
http://paperpile.com/b/gTT7fm/LPAs
http://paperpile.com/b/gTT7fm/LPAs
http://paperpile.com/b/gTT7fm/LPAs
http://paperpile.com/b/gTT7fm/7snM
http://paperpile.com/b/gTT7fm/7snM
http://paperpile.com/b/gTT7fm/7snM
http://paperpile.com/b/gTT7fm/7BL2
http://paperpile.com/b/gTT7fm/7BL2
http://paperpile.com/b/gTT7fm/7BL2

