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Abstract

Diagnosis of clinically healthy gingiva is based on clinical features like colour, contour consistency, size and shape of gingiva and
absence of bleeding on probing. The associated oral hygiene can be good, fair or poor. In this study an attempt has been made
to estimate the relationship of clinically healthy gingiva and oral hygiene status. This was a retrospective study and the data was
obtained from the past case records of patients who visited a private Dental College during the petiod of june 2019 to march
2020. The study was done in a university setting. Patients with clinically healthy gingiva were included for the study. All the neces-
sary information was collected and entered in Microsoft excel spreadsheet and subsequently transferred to SPSS version 23.0 for
statistical analysis. Chi square tests were employed to find the association between different variables and p < 5% was considered
statistically significant. Out of 567 individuals 55.21% were males and 44.8% were females. The mean age of males were 28.92
t 9.1 and for females, 31.13 £ 9.3. 38.27% of males and 24.51% of females were below 30 years of age, 15.17% of males and
18.52% of females were between 31 to 50 years of age, 1.76% of males and 1.76% of females were above 51 years of age. From
the present study it is evident that 31.22% of males and 30.51% of females had good oral hygiene. 39.68% of individuals with
good oral hygiene were below 30 years of age. There was a Statistical significant difference in the prevalence of gingival health
between good oral hygiene status and fair oral hygiene status (p=0.002).
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Introduction

Oral health is defined as "The standard health of the oral and
related tissues which enable an individual to eat, speak and social-
ize without active diseases, discomfort and embarrassment and
which contributes to general well being” [1]. It affects the general
health and diminished quality of life |2, 3]. Prevention of dental
plaque and early treatment is necessary to prevent periodontal dis-
ease as it is considered as the second most common oral disease
following dental caries.

The diagnostic criteria to assess the gingival health includes the
gingival redness, gingival bleeding on probing, probing depth, dis-
tance between gingival margin and cemento enamel junction and
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clinical attachment level [4]. A healthy gingiva will have a probing
depth of less than 3 mm, no pockets, no clinical attachment loss
and no gingival redness and bleeding on probing. The new clas-
sification of periodontal disease was given recently in the year
2017 and was agreed that bleeding on probing to be the primary
parameters to set the threshold for gingivitis. It was accepted that
an individual with gingivitis can revert to a healthy gingiva, but an
individual with periodontitis will have the disease for life , even
after successful therapy, and requires life-long supportive care to
prevent recurrence of disease [5].

Periodontal diseases can be broadly classified into gingivitis which
affects only marginal gingiva, attached gingiva and interdental pa-
pilla, and periodontitis which involves the gingiva, periodontal lig-
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ament, periodontal fibres. It is accepted that periodontal disease
begins as gingivitis, which progresses to periodontitis however,
not in all individuals [6]. These Oral diseases are important since
they may lead to tooth loss and affect the general well being of the
individuals |7]. Oral diseases are significantly higher in poor and
disadvantaged populations with an increase in developing coun-
tries [8].

Professional removal of plaque and calculus have been extensive-
ly accepted for prevention for gum diseases [9]. Dental caries and
periodontal disease can be prevented by plaque removal and oral
hygiene maintenance [10].

Simplified oral hygiene index was developed by John Greene and
Vermillion. Oral hygiene is measured using the OHI-s by exami-
nation of debris, calcultus or stains present on the specific sur-
faces of the induced teeth. The surfaces examined were, buccal
surface of maxillary first permanent molars and right central inci-
sor and lingual surface of mandibular first permanent molars and
left central incisor. In the absence of the incisor, adjacent incisors
were examined and in the absence of firsts permanent molars,
adjacent second molars were examined. Debris score and calcu-
lus scores are calculated separately. The scores for oral debris are
given accordingly: O (no debris or stain present) 1 (Debris cover-
ing<1/3 of the tooth surface ot extrinsic stain without debtis), 2
(Debris covering between 1/3 and 2/3 of the tooth sutfaces), 3
(Debris covering>2/3 of the tooth surfaces). Oral calculus scores
are given accordingly: 0 (No calculus present), 1 (Supragingival
calculus present covering <1/3 of the tooth surface), 2 (Suprag-
ingival calculus covering between 1/3 and 2/3 of the tooth sut-
face, or scattered sub gingival calculus), 3 (Supragingival calculus
covering>2/3 of the tooth sutface, ot, a continuous heavy band
of sub gingival calculus around the teeth). For both the indices,
scores for individual teeth are given, summed and divided by the
number of teeth examined. Addition of Debris and Calculus
score provides OHI-s score |11, 12]. A grade of good (0.0 to 1.2)
fair (1.3 to 3.0) or poor (3.0 to 6.0) is given based on the OHI-s
score.

There are limited studies on clinically healthy gingiva. The main
objectives of this epidemiological study were (i) to assess the gin-
gival status among the population, (i) to assess the grades of oral
hygiene score among individuals with clinically healthy gingiva (iif)
to assess the grades of oral hygiene score among different age
group of individuals with clinically healthy gingiva.

Materials and Methods
Study Design

This was a retrospective study conducted in a private dental insti-
tution. The patient case records were reviewed for the necessary
information by a trained examiner. The advantage of conducting
the study in an institutional set up provides easy access to patient
records. Among patients who have visited the dental clinic of
the institution, the case records of 41,339 patients were reviewed
out of which 567 were found to have clinically healthy gingiva. A
wide age range is selected for the study. The institutional ethical
committee provided approval for the study (SDC/SIHEC/2020/
DIASDATA/0619-0320).
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Inclusion criteria

Patients who had clinically healthy gingiva and Patients from < 30
years to >51 years of age were included in this study.

Exclusion criteria

Incomplete patient data, Duplicate patient data, Patients having
gingivitis and Patients with periodontitis were excluded from the
study.

Sampling

A total of 567 case records of patients with clinically healthy gin-
giva were reviewed to find out oral hygiene status, whether they
have good fair or poor. The oral hygiene status was obtained us-
ing OHI-s index by John Greene and Vermillion. Convenient
sampling method was used to select the patients for the study.
The data obtained from the case records were cross verified with

photographs.
Data collection

All the data after thorough checking for duplicates, incomplete
entries and cross verification with photographs were entered in
Microsoft excel spread sheet in order to organise the data. The
variables obtained from the data included age, gender, oral hy-
giene status. Here age and gender are the independent variables
and the oral hygiene status is the dependent variable.

Statistics

The statistical analysis of the obtained data was performed by the
SPSS software version 23.0. The data from the excel spreadsheet
was transferred to SPSS software for analysis. Chi square tests
were employed in order to find the association between different
variables. The p value less than 5% was considered statistically
significant. The final results are presented in the form of graphs
for further interpretation and discussion.

Results and Discussion

In the present study, out of 41,339 patients only 567 had clini-
cally healthy gingiva which is 1.37%. 0.76% were males and 0.61%
were females.

Out of 567 patients 55.21% were males and 44.8% were females.
The mean age of males were 28.92 £ 9.1 and for females, 31.13
+9.3.

The distribution of age and gender of individuals with clinically
healthy gingiva were studied in that 38.27% of males and 24.51%
of females were below 30 years of age, 15.17% of males and
18.52% of females were between 31 to 50 years of age, 1.76%
of males and 1.76% of females were above 51 years of age. Chi-
square test was done [p value 0.002 (< 0.05)] and was found to be
statistically significant. Among individuals with clinically healthy
gingiva, the majority of the males and females were below 30

years (figure 1).

The distribution of age and oral hygiene status of individuals with
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clinically healthy gingiva were studied in that individuals below
30 years of age had 39.68% of good oral hygiene and 23.10% of
fair oral hygiene. Individuals between 31 to 50 years of age had
19.58% of good oral hygiene and 14.11% of fair oral hygiene.
Individuals above 51 years of age had 2.47% of good oral hygiene
and 1.06% of fair oral hygiene. Chi- square test was done [p value
0.375 (> 0.05)] and was found to be statistically not significant.
Among individuals with clinically healthy gingiva, majority of the
individuals below 30 years have good oral hygiene. No one with
clinically healthy gingiva had poor oral hygiene (figure 2).

The distribution of gender and oral hygiene status of individu-
als with clinically healthy gingiva were studied in that 31.22% of
males had good oral hygiene and 23.99% of males had fair oral
hygiene. 30.51% of females had good oral hygiene and 14.29%
of females had fair oral hygiene. Chi- square test was done [p
value 0.005 ( < 0.05)] and was found to be statistically significant.
Among individuals with clinically healthy gingiva, majority of the
males and females have good oral hygiene. There were no indi-
viduals with poor oral hygiene (figure 3).

https://scidoc.org/IJDOS.php

Individuals having clinically healthy gingiva is a good sign. Good
oral hygiene status increases positive self-image, self confidence
and also increases quality of life. Unfortunately due to lifestyle
changes and poor knowledge, individuals with clinically healthy
gingiva are very less.

Study done in private college in Riyadh city showed that gingivitis
prevalence was 100% between 18 and 10 years [13] A study by
Broadben JM et al shows that periodontal diseases ranges from
55% adolescent to 80% in adults [14] Only minor proportion of
Indian school going children have good oral hygiene [15].

There are no relevant studies related to association of clinically
healthy gingiva and oral hygiene status as such.

The current study shows that younger individuals have higher
chances of clinically healthy gingiva. This shows that as age in-
creases, patients eventually might get gingivitis or periodontitis if
oral hygiene is not maintained.

Figure 1. Shows association between age and gender of individuals with clinically healthy gingiva, X axis shows age, Y axis
shows number of patients with clinically healthy gingiva, Chi- square test was done [p value 0.002 ( < 0.05 )] and was found
to be statistically significant. Among individuals with clinically healthy gingiva, majority of the males (violet) and females
(purple) were below 30 years.

Figure 2. Shows association between age and oral hygiene status of individuals with clinically healthy gingiva. X axis shows
age, Y axis shows number of patients with clinically healthy gingiva, Chi- square test was done [p value 0.375 (> 0.05 )] and
was found to be statistically not significant. Among individuals with clinically healthy gingiva, majority of the individuals
below 30 years have good oral hygiene.
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Figure 3. Shows association between gender and oral hygiene status of individuals with clinically healthy gingiva. X axis
shows gender, Y axis shows number of patients with clinically healthy gingiva. Chi- square test was done [p value 0.005 ( <
0.05 )] and was found to be statistically significant. Among individuals with clinically healthy gingiva, majority of the males

and females have good oral hygiene.

Zhang et al demonstrated that higher group age had significantly
high gingival inflammation compared to other younger groups
[16] this is consistent without study which shows that only 3.5%
were above 50 years with clinically healthy gingiva.

Even though our study includes clinically healthy gingiva individ-
uals, 38.3% had fair oral hygiene. This shows that the individuals
might have 1/3td of the tooth sutface covered by debtis or cal-
culus. It is well documented that the presence of plaque deposits
is closely related with the gingival inflammation [17] even though
the individuals have clinically healthy gingiva they might acquire
gingivitis if the plaque and calculus are not removed and might
progress to periodontitis.

Periodontitis is a multifactorial disease with primary etiological
agents being plaque and microflora. Research has also stated that
periodontal microflora is similar to that found in atheromatous
plaque [18]. The levels of TNE, endothelins and interleukin 21
vary in chronic and aggressive periodontitis [19-22]. Cytokines
also play an important role in the pathogenesis and progres-
sion of periodontitis. Periodontal disease can be a risk factor of
COPD and cardiac disease hence its important to manage the
periodontal and osseous defects effectively [23-25]. Platelet rich
fibrin and growth factors provide advantage over other forms of
treatments [20, 27]. Researchers had attempted various regenera-
tive methods such as PRE, growth factors and even stem cells in
managements of chronic and aggressive periodontitis [28-30].
Antimicrobial therapy for treating aggressive periodontitis pro-
vided added advantages over the basic treatment modalities fol-
lowed for chronic or aggressive periodontitis [31]. Herbs were
also used as antimicrobial agents and its effectiveness in various
mouthwash had been tested [32].

Limitations of this study include small sample size. Since it was
a retrospective study, possible manual errors could have occurred
during data entry by residents during patients examination, sub-
jective bias was another limitation of this study. Future study can
be done with a wide range of population.
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Conclusion

Within the limitations of the present study, we can conclude that
the prevalence of clinically healthy gingiva of the individuals who
visited the private dental college was found to be only 1.37%. Of
which 0.76% were males and 0.61% were females.

61.7% individuals with clinically healthy gingiva have good oral
hygiene and 38.3% had fair oral hygiene. Among the individuals
with clinically healthy gingiva, most of the individuals with good
oral hygiene were below 30 years (39.68%) and most were males
(31.22 %). Statistical significance was found between the associa-
tion of age and gender of the individuals with clinically healthy
gingiva and between gender and oral hygiene score of individuals
with clinically healthy gingiva. Clinically healthy gingiva is seen
more in younger individuals.

References

[1]. Gabre P, Martinsson T, Gahnberg L. Incidence of, and reasons for, tooth
mortality among mentally retarded adults during a 10-year period. Acta Od-
ontol Scand. 1999 Feb;57(1):55-61.Pubmed PMID: 10207537.

[2]. Lateefat S, Musa OI, Kamaldeen AS, Buhari AS, Saka AO. Determinants
of oral hygiene status among junior secondary school students in Ilor-
in West local government area of Nigeria. IOSR ] Pharm Biol Sci. 2012
Nov;1(1):44-8.

[3]. The National Institute of Dental and Craniofacial Research: A Plan to
Eliminate Craniofacial, Oral, and Dental Health Disparities: (519932012-
001) [Internet]. 2002. Available from: http://doi.apa.org/get-pe-doi.
cfm?doi=10.1037/e519932012-001

[4]. Gomes-Filho IS, Trindade SC, Passos-Soares JS, Figueiredo AC, Vianna M,
Hintz AM. Clinical diagnosis criteria for periodontal disease: an update. J
Dent Health Oral Disord Ther. 2018;9(5):354-6.

[5]. Caton JG, Armitage G, Berglundh T, Chapple IL, Jepsen S, Kornman KS,
et al. A new classification scheme for periodontal and peri-implant diseases
and conditions—Introduction and key changes from the 1999 classification.
J. Periodontol. 2018 Jun;89:51-8.

A Retrospective Cohort Study. Int | Dentistry Oral Sei.

17



http://scidoc.org/IJDOS.php
http://doi.apa.org/get-pe-doi.cfm?doi=10.1037/e519932012-001
http://doi.apa.org/get-pe-doi.cfm?doi=10.1037/e519932012-001

Special Issue on: Oral Microbiology and Dental Infection. OPEN ACCESS

[6].

[10].

[11].

[12].

[16].

=
)

[18].

[21

Godlin Jeneta J, N D Jayakumar, Nivedhitha M.S. Prevalence Of Clinically Healthy Gingiva and its Relationship to Oral Hygiene Status -

Newman MG, Takei H, Klokkevold PR, Carranza FA. Newman and Car-
ranza's Clinical Periodontology E-Book. Elsevier Health Sciences; 2018 May
29:944.

Bashirian S, Seyedzadeh-Sabounchi S, Shirahmadi S, Soltanian AR, Karimi-
Shahanjarini A, Vahdatinia E Socio-demographic determinants as predictors
of oral hygiene status and gingivitis in schoolchildren aged 7-12 years old:
A cross-sectional study. PLoS One. 2018 Dec 14;13(12):¢0208886.Pubmed
PMID: 30550552.

Lin S, Mauk A. Diseases in Rural India. Implementing Public Health Inter-
ventions in Developing Countries. :105-29.

Fischer DJ, O’Hayre M, Kusiak JW, Somerman M]J, Hill CV. Oral Health
Disparities: A Perspective From the National Institute of Dental and Crani-
ofacial Research. Am J Public Health. 2017 Jun 1;107(S1):S36-8.

Lateefat S, Musa OI, Kamaldeen AS, Buhari AS, Saka AO. Determinants
of oral hygiene status among junior secondary school students in Ilor-
in West local government area of Nigeria. IOSR ] Pharm Biol Sci. 2012
Nov;1(1):44-8.

Greene ]G, Vermillion JR. The simplified oral hygiene index. ] Am Dent
Assoc . 1964 Jan 1;68(1):7-13.

Al-Mutawa SA, Shyama M, Al-Duwairi Y, Soparkar P. Oral hygiene status
of Kuwaiti schoolchildren. East Mediterr Health J. 2011 May;17(5):387-91.
Pubmed PMID: 21796950.

. Idrees MM, Azzeghaiby SN, Hammad MM, Kujan OB. Prevalence and se-

verity of plaque-induced gingivitis in a Saudi adult population. Saudi Med J.
2014 Nov;35(11):1373-7.Pubmed PMID: 25399215.

. Broadbent JM, Thomson WM, Boyens JV, Poulton R. Dental plaque

and oral health during the first 32 years of life. ] Am Dent Assoc. 2011
Apr;142(4):415-26.Pubmed PMID: 21454848.

. Harikiran AG, Pallavi SK, Hariprakash S, Ashutosh, Nagesh KS. Oral

health-related KAP among 11- to 12-year-old school children in a govern-
ment-aided missionary school of Bangalore city. Indian J Dent Res. 2008
Jul-Sep;19(3):236-42.Pubmed PMID: 18797101.

Zhang ], Xuan D, Fan W, Zhang X, Dibart S, De Vizio W, et al. Sever-
ity and prevalence of plaque-induced gingivitis in the Chinese population.
Compend Contin Educ Dent. 2010 Oct;31(8):624-9.Pubmed PMID:
20960992.

. SILNESS ], LOE H. PERIODONTAL DISEASE IN PREGNANCY. IL

CORRELATION BETWEEN ORAL HYGIENE AND PERIODONTAL
CONDTION. Acta Odontol Scand. 1964 Feb;22:121-35.Pubmed PMID:
14158464.

Priyanka S, Kaarthikeyan G, Nadathur JD, Mohanraj A, Kavarthapu A.
Detection of cytomegalovirus, Epstein-Barr virus, and Torque Teno virus in
subgingival and atheromatous plaques of cardiac patients with chronic peri-
odontitis. ] Indian Soc Periodontol. 2017 Nov-Dec;21(6):456-460.Pubmed
PMID: 29551863.

. Khalid W, Vargheese SS, Lakshmanan R, Sankari M, Jayakumar ND. Role of

endothelin-1 in periodontal diseases: A structured review. Indian J Dent Res.

2016 May-Jun;27(3):323-33.Pubmed PMID: 27411664.

. Khalid W, Varghese SS, Sankari M, Jayakumar ND. Comparison of Serum

Levels of Endothelin-1 in Chronic Periodontitis Patients Before and After
Treatment. ] Clin Diagn Res. 2017 Apr;11(4):ZC78-ZC81.Pubmed PMID:
28571268.

. Mootha A, Malaiappan S, Jayakumar ND, Varghese SS, Toby Thomas J.

The Effect of Periodontitis on Expression of Interleukin-21: A Systematic

2019;S4:02:004:14-18.

[22].

https://scidoc.org/IJDOS.php

Review. Int J Inflam. 2016;2016:1-8.Pubmed PMID: 26998377.

Varghese SS, Thomas H, Jayakumar ND, Sankari M, Lakshmanan R. Es-
timation of salivary tumor necrosis factor-alpha in chronic and aggressive
periodontitis patients. Contemp Clin Dent. 2015 Sep;6(Suppl 1):5152-6.
Pubmed PMID: 26604566.

. Ramesh A, Varghese SS, Jayakumar ND, Malaiappan S. Chronic obstructive

pulmonary disease and periodontitis—unwinding their linking mechanisms.

J. Oral Biosci. 2016 Feb 1;58(1):23-6.

. Ramesh A, Vellayappan R, Ravi S, Gurumoorthy K. Esthetic lip reposition-

ing: A cosmetic approach for correction of gummy smile - A case series.
J Indian Soc Periodontol. 2019 May-Jun;23(3):290-294.Pubmed PMID:
31143013.

. Ramesh A, Ravi S, Kaarthikeyan G. Comprehensive rehabilitation using

dental implants in generalized aggressive periodontitis. J Indian Soc Peri-

odontol. 2017 Mar;21(2):160.

. Ravi S, Malaiappan S, Varghese S, Jayakumar ND, Prakasam G. Additive

Effect of Plasma Rich in Growth Factors With Guided Tissue Regeneration
in Treatment of Intrabony Defects in Patients With Chronic Periodontitis:
A Split-Mouth Randomized Controlled Clinical Trial. ] Periodontol. 2017
Sep;88(9):839-845.Pubmed PMID: 28474968.

. Panda S, Jayakumar ND, Sankari M, Varghese SS, Kumar DS. Platelet rich

fibrin and xenograft in treatment of intrabony defect. Contemp Clin Dent.

2014 Oct;5(4):550-4.Pubmed PMID: 25395778.

. Avinash K, Malaippan S, Dooraiswamy JN. Methods of Isolation and Char-

acterization of Stem Cells from Different Regions of Oral Cavity Using
Markers: A Systematic Review. Int J Stem Cells. 2017 May 30;10(1):12-20.
Pubmed PMID: 28531913.

. Kavarthapu A, Thamaraiselvan M. Assessing the variation in course and

position of inferior alveolar nerve among south Indian population: A
cone beam computed tomographic study. Indian J Dent Res. 2018 Jul-
Aug;29(4):405-409.Pubmed PMID: 30127186.

. Thamaraiselvan M, Elavarasu S, Thangakumaran S, Gadagi JS, Arthie T.

Comparative clinical evaluation of coronally advanced flap with or without
p y p
platelet rich fibrin membrane in the treatment of isolated gingival recession.

J Indian Soc Periodontol. 2015 Jan;19(1):66.

. Ramesh A, Varghese SS, Doraiswamy JN, Malaiappan S. Herbs as an anti-

oxidant arsenal for periodontal diseases. ] Intercult Ethnopharmacol. 2016

Jan 27;5(1):92-6.Pubmed PMID: 27069730.

. RAMAMURTHY J. COMPARISON OF EFFECT OF HIORA MOUTH-

WASH VERSUS CHLORHEXIDINE MOUTHWASH IN GINGIVITIS
PATIENTS: A CLINICAL TRIAL. Asian ] Pharm Clin Res. 2018;11(7):84-
8.

-~

~

Special Issue on

" Oral Microbiology and Dental Infection"
Theme Edited by:
Harry D. Koumoullis,
University of Aberdeen Medical School & Health Sci-

ences, UK
\_ E-mail: f_hattab@hotmail.com

J

A Retrospective Cohort Study. Int | Dentistry Oral Sei.

18



http://scidoc.org/IJDOS.php

	Abstract
	Keywords
	Introduction
	Materials and Methods
	Results and Discussion
	Acknowledgement and Declarations
	Conclusion
	References

