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Abstract: Malocclusion is an irregularity or malalignment of teeth. Malocclusion can be either
skeletal or dental. Several reasons exist that can result in the malocclusion, of which the most
common is the tooth size arch length discrepancy. When the arch development is within the
expected size or the size of the tooth is abnormally large, it can result in the crowding. Several
other reasons have also been attributed with lower arch crowding. This study was done to assess
the prevalence and gender distribution in patients with lower arch crowding. This study was
carried out in an institutional setting. Data were collected regarding the lower arch crowding in the
population and tabulated in the excel and transferred to statistical software SPSS. Descriptive
statistics and chi square tests were done. Out of the total population (41545) , 5602 of them had
lower arch crowding either alone or in combination with other malocclusion. Among those with
lower arch crowding, 3067 of the males had only crowding and 293 had crowding in association
with other malocclusion, whereas 1951 of the females had only lower arch crowding and 291 of
them had crowding in association with other malocclusions. From the present study, we can
conclude that the prevalence of crowding is relatively high(13.48%) compared to any other
malocclusion. Higher male predilection in the study sample and more number of cases with
crowding as the only malocclusion was also noted. Gender and age association showed a
significant association with more numbers of males especially in the age group of 19-35 years in
the study population had crowding.
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INTRODUCTION
People equate good dental appearance with success in many aspects. The malocclusion is an occlusion in which
there are anomalies in tooth position beyond the normal limits. The reasons to develop malocclusion could be
genetic or environmental or a combination of both the factors along with various local factors such as adverse
oral habits, tooth anomalies, form and developmental portion of teeth can cause malocclusion.(Taylor, 1934)
Dental crowding can be defined as a disparity in the relationship between tooth size and jaw size which results
in imbrication and rotation of teeth. There are three conditions which may predispose the dental arches to
crowding are excessively large teeth, excessively small bony bases of the jaws, and a combination of large teeth
and small jaws.
The lower arch crowding is associated with eruption of the third molars, tooth mass ratio, mandibular length and
growth pattern. Mandibular anterior crowding occurs as a result of disparity between the tooth size of anterior
teeth and available space in the alveolar process which results in abnormal angulations and rotations of teeth.
The anterior arch crowding increases the chances of having a third molar impacted because of lack of space for
their eruption. It is said that erupting third molars push anterior teeth forward and cause anterior crowding. In
absence of third molars , the dentition could settle distally in response to forces generated by growth changes or
soft tissue pressure. This implies a passive role of third molars in the development of late crowding by resisting
those forces.(Pilo et al., 1987) The correction of dental crowding can be accomplished via a variety of
orthodontic procedures. Few treatment procedures include extraction of permanent teeth and the mesiodistal
reduction of tooth size are procedures that are designed to fit less total tooth mass into a particular arch. Other
treatments may include the use of various functional appliances, directed at expanding the dental arches in order
to accommodate the existing teeth.
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Previously our team has conducted numerous studies which include in vitro studies (Kamisetty et al., 2015),
review (Viswanath et al., 2015),case report (Felicita and Sumathi Felicita, 2017),survey, microscopic
studies(Ramesh Kumar et al., 2011) and clinical trial (Dinesh et al., 2013; Felicita, 2017; Felicita et al., 2012;
Felicita and Sumathi Felicita, 2017, 2018; Jain et al., 2014; Krishnan, 2015; Rubika et al., 2015; Samantha,
2017; Saravana Pandian et al., 2018; Sivamurthy and Sundari, 2016; Vikram et al., 2017) (Saravana Pandian et
al., 2018). Now we are focussing on retrospective study, Our department is passionate about research we have
published numerous high quality articles in this domain over the past years ( (Kavitha et al., 2014) , (Praveen et
al., 2001),(Devi and Gnanavel, 2014), (Putchala et al., 2013), (Vijayakumar et al., 2010), (Lekha et al., 2014a,
2014b) (Danda, 2010) (Danda, 2010) (Parthasarathy et al., 2016) (Gopalakannan et al., 2012), (Rajendran et al.,
2019), (Govindaraju et al., 2017), (P. Neelakantan et al., 2015), (PradeepKumar et al., 2016), (Sajan et al.,
2011), (Lekha et al., 2014a), (Neelakantan et al., 2013), (Patil et al., 2017), (Jeevanandan and Govindaraju,
2018), (Abdul Wahab et al., 2017), (Eapen et al., 2017), (Menon et al., 2018), (Wahab et al., 2018), (Vishnu
Prasad et al., 2018), (Uthrakumar et al., 2010), (Ashok et al., 2017), (Prasanna Neelakantan et al., 2015). Hence
the aim of this study was to determine the prevalence and gender distribution of lower arch crowding.
MATERIALS AND METHODS
Study design:
This was a retrospective cross sectional study. It was done in a university setting. The samples for the study
were collected from among the case records of patients who had their dental visit between June 2019 to March
2020.
Ethical approval:
The study was commenced after approval from the Institutional Scientific Review Board . Ethical approval
number for the study was SDC/SIHEC/2020/DIASDATA/0619-0320.
Inclusion and Exclusion criteria:
i)Patients in either mixed dentition or permanent dentition stage(8 years and above) ii)Patient who had crowding
in lower arch with or without any associated malocclusions. iii)Patient who had no missing teeth in the lower
arch, iv)Incomplete data and records of patients and those with missing teeth were excluded from the study.
Data Tabulation
The parameters considered include age, gender and presence of crowding with or without any other associated
malocclusion. After the initial data collection was performed, cross checking was done with the available
clinical photographs and any further exclusion was done. To avoid the bias in the study.
Statistical Analysis
After the data tabulation was done in excel, it was then transferred to SPSS statistical software (SPSS Inc.,
Chicago, IL, USA, version 20.0) for further analysis. Descriptive statistics(percentage) and Inferential statistics
was done. Chi square test was used to find the association between different parameters considered in the study
which included lower arch crowding among different age groups and genders.
RESULTS AND DISCUSSION
In the present study, the age of the examined sample varied and ranged from 8 years to adult age because at 8
years of age all the lower permanent incisors are full erupted to the level of occlusion and this was necessary in
order to obtain a clear and valid picture of the prevalence and distribution pattern of incisors crowding in the
presence of all of the permanent teeth.
The overall patients records reviewed were 41,451 of which, 13.48% had lower arch crowding which is similar
to the study done by Isiekwe et al (Isiekwe, 1983), where the prevalence rate was 12.9%(Figure 1). Gender
distribution showed more number of males (59.98%) with lower arch crowding compared to females (40.02%).
(Figure 2)This can also be attributed to the uneven distribution of the study population with more number of
male patients than females.
Gender association of the study samples showed more number of patients reported with isolated crowding in the
lower arch(87% female and 91% male) and a very few patients(nearly 10% in each gender) reported some other
associated malocclusion. Chi square test was done to find the statistical significance of the values obtained and
it was found that the difference in the results obtained were statistically significant. (Figure 3)
Age association of the lower arch crowding also showed more number of isolated crowding among all age
groups. The crowding was increased during 18- 35 years of age which can be attributed to the tooth materialarch length deficiency because of the eruption of all permanent teeth. There is also significant reduction in the
amount of crowding in patients > 35 years of age which can be due to extraction of teeth leading to the drift of
adjacent teeth into the edentulous space. The results obtained were statistically significant.
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The number of patients seeking orthodontic treatment has increased markedly during recent years. Therefore it
is important to have relevant epidemiological data on different types of malocclusion in order to estimate the
total need for treatment. Although many studies have been published that describe the prevalence and the types
of malocclusion ,(Dinesh et al., 2013) it is difficult to compare and contrast these findings, in past, because of
varying methods and indices used to assess and record occlusal relationships,(Felicita, 2018) age differences of
the study population, examiner subjectivity, specific objectives, different sampling sizes.(Angle, 1907)
It is obvious that several genetic and environmental and environmental interacting factors are related to the
aetiology of malocclusions- soft diet, mouth breathing, tongue thrusting, sleeping posture, sucking and other
habits as well as specific factors ( skeletal growth disturbances, muscle dysfunction, disturbances,
embryological disturbances.(Korkhaus, 1928) Crowding is one of the essentially noted risk factors for caries and
other periodontal disease. Crowding left untreated can result in the areas of improper cleansing that can host
pathogenic bacteria posing a sequelae that can even result in mobility and tooth loss in some worst
cases(Hellman, 1933)(Huber and Reynolds, 1946).
Study Limitations
This study cannot be generalised to a larger population. It is done in a small sample. The future scope of this
study is to study a larger population involving diverse ethnic groups.

Fig.1: This piechart represents the number of patients with and without lower arch crowding.
Overall 13.48% patients reported with lower arch crowding.\

Fig.2: This figure represents the gender distribution of the study sample. There was more male
predilection seen in the lower arch crowding
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Fig.3: This figure represents the gender association of lower arch crowding with or without other
malocclusion. X axis represents gender and the Y axis represents the number of patients with
malocclusion. (Chi square test p value-0.001 (0.05, hence statistically significant)). Crowding with
other associated malocclusion was equal between both the genders. Comparatively more number
of male patients reported with crowding in the lower arch and the results were statistically
significant.

Fig.4: This figure represents the age association of lower arch crowding with or without other
malocclusion. X axis represents age groups and the Y-axis represents the number of patients with
malocclusion. (Chi square test p value 0.001(<0.05, hence statistically significant)). Among all the
age groups, patients in 19-35 years reported more with crowding and also in all age groups,
isolated crowding was noted mostly in patients, in comparison to the crowding with other
malocclusion and the differences was statistically significant.
CONCLUSION
From the present study, we can conclude that the prevalence of crowding is relatively high(13.48%) compared
to any other malocclusion. Higher male predilection in the study sample and more number of cases with
crowding as the only malocclusion was also noted. Gender and age association showed a significant association
with more numbers of males especially in the age group of 19-35 years in the study population had crowding.
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