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ABSTRACT

Malocclusion is defined as an irregularity of the teeth or an incorrect place-
ment of the dental arches that is outside the ideal range. Besides this irregu-
larity of the teeth or jaws, malocclusion may cause periodontal problems, dis-
turbances of oral function such as mastication, swallowing, and speech, and
psychosocial problems related to impaired dentofacial aesthetics. Hence this
study was conducted to find the relationship between orthodontic malocclu-
sion with periodontal status among the adult population visiting private den-
tal college in Chennai. A retrospective study was conducted using case records
of patients attending private dental college from July 2019 - March 2020. A
total of 932 case sheets of patients who had recorded for Russell’s periodon-
tal index were retrieved and used for statistical analysis. Descriptive statis-
tics, chi-square and Pearson’s correlation was used to analyze the data. Out
of 932 participants class I malocclusion-96.24%, class 2 Div I - 1.82%, class
division 2, class 2 subdivision, class 3 malocclusion, class 3 subdivision was
0.32%, 0.42%, 0.855 and 0.32% respectively. 10.73% of the study population
have terminal disease which is a surprising finding when compared with other
studies. The results of the study were subjected to statistical analysis. Negli-
gible negative correlation was found between malocclusion and periodontal
status and were statistically insignificant. No statistically significant associa-
tion was found between orthodontic malocclusion and periodontal status and
a negligible negative correlation was obtained, which shows that there was no
relationship between malocclusion and periodontal status in this study pop-
ulation.
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INTRODUCTION

Gardiner defines malocclusion as a condition in
which there is a departure from the normal relation
of the teeth to other teeth in the same arch or and
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to teeth in the opposing teeth (Garn, 1961). Mal-
occlusion refers to the misalignment or the incor-

rect relation between the teeth of the upper-lower
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arches of the oral cavity. Some refereed malocclu-
sion as a definite problem, while some it is not a dis-
ease but morphological variation (Salzmann, 1965;
Akbari et al, 2014). Malocclusion, which causes

improper maintenance of oral hygiene leads to den-
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tal caries (Prabakar et al,, 2016, 2018c).

Orthodontics today is not considered in the creation
of esthetics alone, but as a part of the health, pro-
fession concerned with creation of the emotional
wellbeing of individuals. Malocclusion not only
affects the appearance of an individual but also has
a major influence in many ways such as abnor-
mal muscle formation, speech defects, caries inci-
dence more and increase in periodontal status (Prof-
fit et al, 2007). Usually, many patients having
malocclusion before undergoing orthodontic treat-
ment will restore even pits and fissures using the
sealants (Prabakar et al., 2018a; Khatri et al., 2019).
As malocclusion due to many factors, before start-
ing orthodontic treatment, fluorosis of the teeth also
should be checked as there may be more chances
for enamel chipping during treatment (Kumar and
Preethi, 2017)

As this is a retrospective prospective study, the data
entered by the interns from the private college is
retrieved (Kannan et al, 2017). Lower socioeco-
nomic status populations have more prevalence of
periodontal diseases than middle and high socioe-
conomic status people, mainly early childhood
caries and periodontal diseases in children (Samuel
et al, 2020). Periodontal patients usually have an
increase in microbial organisms count in the oral
cavity and plaque accumulation which eventually
leads to periodontitis (Mathew et al,, 2020). Phy-
tochemicals possess important therapeutic antiox-
idant properties that may promote oral health by
reducing the risk of inflammations and periodon-
tal infections (Pavithra and Jayashri, 2019). Ade-
quate nutrition is important for prevention of many
oral diseases as the role of nutrition plays a very
importantrole in preventive dentistry (Neralla et al.,
2019; Prabakar et al.,, 2018b). Oral hygiene can also
be maintained by proper brushing of toothpastes,
but it is very difficult in malocclusion patients
to maintain good oral hygiene (Mohapatra et al,
2019). Smoking can also leads to many oral diseases
and stains over the palatal and lingual surfaces of
the teeth (Harini and Leelavathi, 2019; Pratha and
Prabakar, 2019). The negative impact of malocclu-
sion on oral health quality of life starts to be per-
ceived when children are 11 to 14 years, the age
when they undergo major life changes and impact
worsens as they grow older (Baskaradoss et al,
2013). The literature however is consistent with
the view that untreated malocclusion worsens the
oral health related quality of life (PC275, 2018).
Untreated malocclusion increases the risk for caries
and poor gingival health, which causes pain and
functional limitation too (Chokalingam and Felicita,
2014). Since, we need only malocclusion types,

we have taken Angle’s malocclusion classification
to categorize malocclusion for our study. For peri-
odontal assessment, we have taken a standard index
given by Russell. A (Russel’s periodontal index).
However, in the literature, there are only a few stud-
ies to analyse the relationship between malocclu-
sion and dental problems like periodontal diseases
and dental caries. Moreover, conflicting results have
been obtained in studies, considering a positive rela-
tionship between malocclusion and periodontal sta-
tus (Nair, 2014) while others have a straight oppo-
site results. Thus, this study aims to determine the
relationship between malocclusion and periodontal
status among patients attending private dental col-
lege in Chennai.

MATERIALS AND METHODS

Study setting and sample selection

The present retrospective study was conducted by
reviewing 86000 patient records from July 2019-
March 2020 visiting our University Hospital. Among
them, 932 case records of patients aged 18-75 years
who had recorded for Russell’s periodontal index
were retrieved. Among them 65.02% were males
and 34.97% were females who were selected by sim-
ple random sampling. CASE - Patients with maloc-
clusion and periodontitis. CONTROL- Patients with
malocclusion

Ethical approval
Ethical clearance was obtained from the
Institutional Review Board(IRB) of the Uni-

versity to use the data from case records
(SDC/SIHEC/2020/DIASDATA/0619-0320).
Informed consent was obtained from the patient at
the time of the screening procedure. Case sheets
with informed consent were included in the study.

Screening

The screening for each subject included a detailed
record of patients demographic details such as
name, age, gender, mobile number, residential loca-
tion, oral health status and oral health practice

Inclusion and exclusion criteria

Case records of the patients with malocclu-
sion, bleeding on probing and with gingivitis were
included in the study. Any case records with chronic
systemic diseases, previous history of orthodontic
treatment and missing of all first molars were
excluded from the study.

Examiner calibration

Each patient was examined by every single well
trained examiner (Interns / postgraduate student)
at the time of screening.
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Data collection tools

Angle’s malocclusion classification was used to
assess the malocclusion (Angle, 1907). Class I mal-
occlusion, class II division 1 , class II division 2,
class II subdivision, class III malocclusion, class III
subdivision malocclusion were graded as 1,2,3,4,5
and 6 respectively. The presence and severity of
periodontitis was evaluated by Russell’s periodontal
index. Russell classified the condition of gingivi-
tis as clinically normal gingiva, simple gingivitis,
beginning destructive periodontitis, establishes
destructive periodontitis and terminal disease.

Data analysis

The data collected were retrieved and entered in the
microsoft word excel sheet and data obtained was
analysed using SPSS VERSION 23.0 (Statistical pack-
age for social services) for descriptive statistics and
to determine the statistical tests of significance(P-
value - 0.05). Frequency distribution was done for
age and gender of the population and association
between malocclusion and periodontal status was
evaluated by chi-square test. Correlation between
malocclusion and periodontal status was done by
Pearson’s correlation where a critical P < 0.05 was
considered as statistically significant.

RESULTS AND DISCUSSION

Malocclusion and periodontal status are conditions
that constitute a hazard to the maintenance of oral
health and interfere with well being of a person.
The measurement of malocclusion as a public health
problem is more difficult since most orthodontic
treatment is undertaken for esthetic reasons and
it is very difficult to estimate the severity of mal-
occlusion. The sample included participants above
18 years who had no history of orthodontic treat-
ment and no systemic diseases. It is to be noted that
in studies concerning malocclusion and periodon-
tal status, material should be obtained by a well-
defined and large enough population. The present
sample seems to satisfy those requirements.

The purpose of the study is to find the relation-
ship between malocclusion and periodontal disease.
Angle’s malocclusion was used to categorize the
malocclusion. Pie chart represents the distribution
of study subjects based on age. Among 932 partic-
ipants, 17.38% of participants were between 18-35
years, 38.95% were between 35-50 years, 32.40%
were between 50-65 years and 11.27% were above
65 years of age (Figure 1). Pie chart represents dis-
tribution of study subjects based on gender. Among
932 participants 606 participants were males, and
326 participants were females (Figure 2).

Age
M 18-35 YEARS
35-50 YEARS
C150-65 YEARS
W >65 YEARS

Figure 1: Pie chart depicting the distribution of
study subjects based on age.

60.0%

40.0%

Percent

20.0%

0%

GENDER

Figure 2: Simple bar chart depicting the
distribution of study subjects based on gender.

Percent

T T T T
SIMPLE  BEGINNING  ESTABLISHED ~ TERMINAL
GINGIVITIS DESTRUCTIVE DESTRUCTIVE  DISEASE
PERIODONTAL PERIODONTAL
DISEASE DISEASE
RUSSEL'S PERIODONTAL INDEX

Figure 3: Simple bar chart represents the
severity of periodontal disease among study
subjects.
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Table 1: Represents the Association between Malocclusion and Periodontal Diseases.

Malocclusion Russell’s periodontal index Chi- P-
square value
value

Normal Simple Beginning Established  Terminal
N(%) gingivitis  destructive destructive  diseases
N(%) periodontal periodontal  N(%)
disease. disease
N(%) N(%)

Class 1 10(1.1%) 70(7.8%) 274(30.5%) 446(49.7%) 97(10.8%)

Class 2 Div 1 0(0%) 0(0%) 4(23.5%) 11(64.7%) 2(11.8%)

Class 2 Div 2 0(0%) 0(0%) 0(0%) 3(100%) 0(0%) 13.595 0.850

Class 2 Subdi- 0(0%) 1(25%) 2(50%) 0(0%) 1(25%)

vision

Class 3 0(0%) 1(12.5%)  4(50%) 3(37.5%) 0(0%)

Class 3 Subdi- 0(0%) 0(0%) 1(33.3%) 2(66.7%) 0(0%)

vision

Table 2: Represents the Correlation Between Malocclusion and Periodontal Disease using

Pearson'’s correlation.

Variables

Pearson’s Correlation Value (r)

P-value

Dental malocclusion and periodontal index

-0.021

0.525

Percent

CLASS1 CLASS2 CLAS52 CLA:
DIVISION 1 DIVISION 2 SUBDIVISION

SS52 CLASS3 CLASS3
SUBDIVISION

DENTAL MALOCCLUSION

Figure 4: Simple Bar chart Distribution of
severity of malocclusion among study subjects.

As it is a universally accepted method, it has more
advantages like high reproducibility and validity.
Application and examining using this is very easy
and not more time consuming. Russell’s periodon-
tal index, found by Russell’s, universally accept-
able with more reliability was used to determine
the periodontal status of the patients.1.073% have
normal gingival status, 7.725% have simple gingivi-
tis, 30.58% have beginning destructive periodontal
disease, 49.89% have established destructive peri-
odontal disease and 10.73% have terminal disease

(Figure 3).

Bar graph (Figure 4) represents the severity of
malocclusion. Among all the participants 96.24%
of participants were recorded as class I malocclu-
sion ,1.8249% as class II div 1, class II div 2 with
0.31%, 0.429% with class II subdivision malocclu-
sion, 0.854% have class Il malocclusion and finally
0.32% have classlII subdivision malocclusion. This
results is similar to a study conducted in Yemeni (Al-
Zubair, 2014). However, recent studies show that
most common malocclusion in adolescents is class2
malocclusion (Gelgor et al., 2007; Bilgic et al., 2015;
Sultana and Hossain, 2019).

Malocclusion important factor in etiology of peri-
odontal disease. Irregularities in the teeth can have
adverse effects on periodontal health of the teeth,
increasing plaque accumulation which leads to peri-
odontal disease (Baskaradoss et al,, 2013). Gingivi-
tis was seen to be at increased level in patients with
malocclusion compared with those without maloc-
clusion (Hanna et al,, 2015). In another study mal-
occlusion was not associated with periodontal sta-
tus (Pereira et al,, 2009). In a study with mean age of
12.38, there was no correlation between periodon-
tal disease and irregularities in teeth. Similar to
the results of these studies, there was no statisti-
cally significant relationship between RI scores and
malocclusion classification in our study(P=0.850)

© International Journal of Research in Pharmaceutical Sciences

1381



Jayashri P et al,, Int. ]. Res. Pharm. Sci., 2020, 11 (SPL3), 1378-1384

(Table 1). Due to the difference between the sam-
ple groups and the methods used, different results
could be obtained when evaluating the relationship
between periodontal status and malocclusion.

Occlusal irregularities and crowding may be respon-
sible for periodontal disease (Gupta et al, 2016).
From our study results, there is a negligible correla-
tion (-0.021) between malocclusion and periodontal
disease and has no statistically significant difference
(Table 2). Similar results, no correlation between
malocclusion and periodontal treatment need has
been described by Helm and Peterson (1989) (Helm
and Petersen, 1989; Gabris et al., 2006).

Our study has a few limitations. First, it is a case-
control study retrospective study. So results cannot
be generalized. Second, itis not examined by a single
examiner, so chances of bias are more. Despite these
limitations, study provides evidence suggesting that
malocclusion has deleterious effects on periodontal
status of the population.

Figure 1 shows most of the participants belong to
35-50 years with 38.95% followed by 50-65 years
with 32%, 17.38% of the participants belong to the
age group between 18-35 years and 11.27% of the
participants belong to the age group > 65 years.
Descriptive statistics were done.

Figure 2 shows male predominance was noted from
the results. The X-axis represents the gender among
the participants. Y-axis represents the percentage of
the gender. 65.02% of the participants were males
and remaining 34.979% of the participants were
females.

Figure 3 shows X-axis represents Russell’s peri-
odontal index interpretation and the Y-axis repre-
sents the percentage of the interpretation. Most of
the participants have established destructive peri-
odontal diseases with the prevalence of 48.893%
followed by 30.57% of the participants with begin-
ning destructive periodontal disease, 10.73% of the
participants have terminal disease, 7.72% of the
participants have simple gingivitis and 1.07% of the
participants have normal gingiva. Descriptive statis-
tics were done. X-axis represents the interpretation
of Russell’s periodontal index. Y-axis represents the
percentage of the group to which it belongs.

Figure 4 shows X-axis represents the dental mal-
occlusion and Y-axis represents the percentage of
the malocclusion. Most of the participants have
Angle’s class 1 malocclusion with the prevalence of
96.245%, followed by 1.82% have Angle’s class 2 div
1 malocclusion, 0.85% have Angle’s class 3 maloc-
clusion, 0.49% have Angle’s class 2 subdivision mal-
occlusion and 0.32% have Angle’s class 3 subdivi-

sion and Angle’s class 2 div 2 malocclusion.

In Table 1 a statistically insignificant association
was found between Malocclusion and Periodontal
Diseases using Chi-square test (Chi-square value-
13.595; p-value - 0.850). Among the participants
having Class 1 malocclusion(49.7%), class 2 div
1(64.7%), class 2 div 2(100%) and class 3 subdi-
vision(66.7%), most of the participants have estab-
lished destructive periodontal disease whereas with
patients having class 2 subdivision (50%) and class
3 malocclusion (50%), most of the participants have
Beginning destructive periodontal disease.

In Table 2 It shows a negligible correlation (-0.021)
which interprets no association between malocclu-
sion and periodontal status. Pearson’s correlation
was done to determine the correlation between mal-
occlusion and periodontal status.

CONCLUSION

No statistically significant association was found
between periodontal status and malocclusion with
negligible correlation. This indicates that malocclu-
sion and periodontal status have no relationship in
this present study. Further studies, involving large
populations are necessary in different age groups,
which can even give better knowledge about maloc-
clusion and periodontal status.

Conflict of interest

The authors declare that they have no conflict of
interest for this study.

Funding support

The authors declare that they have no funding sup-
port for this study.

REFERENCES

Akbari, M., Lankarani, K. B., Honarvar, B., Tabrizi, R.,
Mirhadi, H., Moosazadeh, M., Nair, P. 2014. Preva-
lence of malocclusion among Iranian children: A
systematic review and meta-analysis. IOSR Jour-
nal of Dental and Medical Sciences, 13(5):67-69.

Al-Zubair, N. M. 2014. Orthodontic treatment need
of Yemeni children assessed with dental aesthetic
index. Journal of Orthodontic Science, 3(2):41.

Angle, E. H. 1907. Treatment of Malocclusion of the
Teeth: Angle’s System. Greatly Enl. and Entirely
Rewritten, with Six Hundred and Forty-one Illus-
trations. SS White dental manufacturing Company.

Baskaradoss, ]. K, Geevarghese, A. Roger, C,
Thaliath, A. 2013. Prevalence of malocclusion and
its relationship with caries among school children
aged 11 - 15 years in southern India. The Korean

1382

© International Journal of Research in Pharmaceutical Sciences



Jayashri P et al,, Int. ]. Res. Pharm. Sci., 2020, 11 (SPL3), 1378-1384

Journal of Orthodontics, 43(1):35.

Bilgic, F, Gelgor, 1. E., Celebi, A. A. 2015. Mal-
occlusion prevalence and orthodontic treatment
need in central Anatolian adolescents compared to
European and other nations’ adolescents. Dental
Press Journal of Orthodontics, 20(6):75-81.

Chokalingam, S., Felicita, D. A. S. 2014. Malocclusion
and TM] disease- A review of literature. IOSR Jour-
nal of Dental and Medical Sciences, 13(1):71-73.

Gabris, K., Marton, S., Madlena, M. 2006. Prevalence
of malocclusions in Hungarian adolescents. The
European Journal of Orthodontics, 28(5):467-470.

Garn, S. M. 1961. Research and malocclusion. Amer-
ican Journal of Orthodontics, 47(9):661-673.

Gelgor, 1. E., Karaman, I. A, Ercan, E. 2007. Preva-
lence of Malocclusion Among Adolescents In Cen-
tral Anatolia. European Journal of Dentistry,
01(03):125-131.

Gupta, N.,, Gupta, G., Umasankar, K., Sundari, K. S.
2016. Establishing the Cephalometric Values for
Tetragon Analysis in Patients with Class I Occlu-
sion: A Cephalometric Study. The Journal of Con-
temporary Dental Practice, 17(7):597-600.

Hanna, A., Chaaya, M., Moukarzel, C., Asmar, K. E,,
Jaffa, M., Ghafari, J. G. 2015. Malocclusion in ele-
mentary school children in beirut: severity and
related social/behavioral factors. International
journal of dentistry.

Harini, G., Leelavathi, L. 2019. Nicotine Replacement
Therapy for Smoking Cessation-An Overview.
Indian Journal of Public Health Research & Devel-
opment, 10(11):3588.

Helm, S., Petersen, P. E. 1989. Causal relation
between malocclusion and caries. Acta Odontolog-
ica Scandinavica, 47(4):217-221.

Kannan, S. S. D., Kumar, V. S., Rathinavelu, P. K,, Indi-
ran, M. A. 2017. Awareness and attitude towards
mass disaster and its management among house
surgeons in a dental college and hospital in Chen-
nai India. WIT Transactions on The Built Environ-
ment, 173:121-129.

Khatri, S. G., Madan, K. A, Srinivasan, S. R,
Acharya, S. 2019. Retention of moisture-tolerant
fluoride-releasing sealant and amorphous cal-
cium phosphate-containing sealant in 6-9-year-
old children: A randomized controlled trial. Jour-
nal of Indian Society of Pedodontics and Preventive
Dentistry, 37(1):92.

Kumar, R. P, Preethi, R. 2017. Assessment of
Water Quality and Pollution of Porur, Chembaram-
bakkam and Puzhal Lake. Research Journal of Phar-
macy and Technology, 10(7):2157.

Mathew, M. G. Samuel, S. R, Soni, A. ], Roopa,
K. B. 2020. Evaluation of adhesion of Strepto-
coccus mutans, plaque accumulation on zirconia
and stainless steel crowns, and surrounding gin-
gival inflammation in primary molars: random-
ized controlled trial. Clinical Oral Investigations,
24(9):3275-3280.

Mohapatra, S., Kumar, R. P, Arumugham, 1. M., Sak-
thi, D. S., Jayashri, P. 2019. Assessment of Micro-
hardness of Enamel Carious Like Lesions After
Treatment with Nova Min, Bio Min and Remin Pro
Containing Toothpastes: An in Vitro Study. Indian
Journal of Public Health Research and Development,
10(10):375.

Nair, P. 2014. Periodontitis And Cerebrovascular
Disease. IOSR jJournal of Dental and Medical Sci-
ences, pages 67-69.

Neralla, M., Jayabalan, ]., George, R., Rajan, ]., M.P,
S. K, Haque, A. E., Balasubramaniam, A., Christo-
pher, P.]J. 2019. Role of nutrition in rehabilitation
of patients following surgery for oral squamous
cell carcinoma. International Journal of Research
in Pharmaceutical Sciences, 10(4):3197-3203.

Pavithra, R. P, Jayashri, P. 2019. Influence of Nat-
urally Occurring Phytochemicals on Oral Health.
Research Journal of Pharmacy and Technology,
12(8):3979.

PC275 2018. Malocclusion and severe periodontitis
- a 2-year follow-up of a clinical case. Journal of
Clinical Periodontology, page 452.

Pereira, S. M., da Silva Tagliaferro, E. P,, Cortellazzi,
K. L., Ambrosano, G. M. B., Mialhe, F. L., de Cas-
tro Meneghim, M., Pereira, A. C. 2009. Estimate
of DMFT index using teeth most affected by den-
tal caries in twelve-year-old children. Revista de
Satide Publica, 43(1):179-182.

Prabakar, ], John, ]., Arumugham, I, Kumar, R,
Srisakthi, D. 2018a. Comparative evaluation of
retention, cariostatic effect and discoloration of
conventional and hydrophilic sealants - A single
blinded randomized split mouth clinical trial. Con-
temporary Clinical Dentistry, 9(6):233.

Prabakar, |., John, ]., Arumugham, I. M., Kumar, R. P,
Sakthi, D. S. 2018b. Comparative evaluation of the
viscosity and length of resin tags of conventional
and hydrophilic pit and fissure sealants on perma-
nent molars: An In vitro study. Contemporary clin-
ical dentistry, 9(3):388-394.

Prabakar, |., John, ]., Arumugham, I. M., Kumar, R. P,
Sakthi, D. S. 2018c. Comparing the effectiveness
of probiotic, green tea, and chlorhexidine- and
fluoride-containing dentifrices on oral microbial
flora: A double-blind, randomized clinical trial.

© International Journal of Research in Pharmaceutical Sciences

1383



Jayashri P et al,, Int. ]. Res. Pharm. Sci., 2020, 11 (SPL3), 1378-1384

Contemporary Clinical Dentistry, 9(4):560.

Prabakar, J., John, ]., Srisakthi, D. 2016. Prevalence of
dental caries and treatment needs among school
going children of Chandigarh. Indian Journal of
Dental Research, 27(5):547.

Pratha, A. A., Prabakar, ]. 2019. Comparing the effect
of Carbonated and energy drinks on salivary pH- In
Vivo Randomized Controlled Trial. Research Jour-
nal of Pharmacy and Technology, 12(10):4699.

Proffit, W. R,, Fields, H. W,, Sarver, D. M. 2007. Con-
temporary orthodontics 4th ed. Philadelphia.

Salzmann, J. A. 1965. Prevention of malocclusion
and the practice of general dentistry. American
Journal of Orthodontics, 51(9):706-707.

Samuel, S. R,, Acharya, S., Rao, J. C. 2020. School
Interventions-based  Prevention of Early-
Childhood Caries among 3-5-year-old children
from very low socioeconomic status: Two-year
randomized trial. Journal of Public Health Den-
tistry, 80(1):51-60.

Sultana, S., Hossain, Z. 2019. Prevalence and factors
related to malocclusion, normative and perceived
orthodontic treatment need among children and
adolescents in Bangladesh. Dental Press Journal of
Orthodontics, 24(3):44.e1-44.e9.

1384 © International Journal of Research in Pharmaceutical Sciences



	Introduction
	Materials and Methods
	Results and Discussion
	Conclusion

