
Exploring The Relationship of Anterior Crowding and Oral
Hygiene: A Pilot Study

INTRODUCTION

oor oral health is not uncommon among the population
of Pakistan.1 Mal-alignment of teeth might be one
of the many predisposing factors supposed to be

responsible for this condition. Irregularities in dentition cause
difficulties in the cleaning of teeth and maintenance of good
oral hygiene, therefore prompting to gingivitis and
periodontitis.2  However, there exist contradictions in research

findings concerning the relationship between dental
irregularity and periodontal disease.3 These contradictions
arise due to difficulty in distinguishing the effects of
irregularity from those of other important factors such as
social class, gender, motivation, education and family
background.4 The main influence, in addition to other factors,
on gingivitis would be through differences in the effectiveness
of oral hygiene measures.

Buckley LA5 found that individual tooth irregularity had
a low, but statistically significant correlation with plaque
and gingival inflammation in a group of 300 teenagers.
Although he considered the likely reason was that crowded
and irregular teeth facilitated the accumulation of bacterial
plaque, thus indirectly contributing to gingival inflammation.
However, no account was taken of the family background
including education, socioeconomic status (SES) and
motivation.

Ainamo et al.6, noted in a study of 154 army recruits
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OBJECTIVE: Poor oral health is not uncommon among the population of Pakistan. Malocclusion may be one of the causes
known so far. This study has evaluated the association of anterior teeth crowding with plaque, bleeding on probing and gingivitis
and has noted the trend in families.
METHODOLOGY: Eleven families comprising of 41 members aged 30.3±15.3 (12-55) years were recruited for this
cross-sectional study. Crowding of anterior teeth (canine-canine) of upper and lower jaws was recorded on study casts. Oral
hygiene parameters of plaque, bleeding on probing and gingivitis were noted for the anterior teeth. Variables were analyzed
in means and percentages and study participants were compared for differences in study parameters using the t-test and Chi-
squired test. Statistical significance was set at p<0.050.
RESULTS: Forty eight percent showed severe crowding, 34% had severe plaque, 100% showed mild to moderate gingivitis,
24% exhibited bleeding on probing. Significant difference (p=0.003) was noted among orthodontic cases and family members.
No significant difference was observed between inter- and intra-family regarding oral hygiene parameters. Comparison between
parents and siblings showed no difference in all study parameters.
CONCLUSION: A significant association was found between the presence of anterior crowding and gingival index. This study
has supported the notion that an association exists between crowding of anterior teeth and gingivitis.
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that periodontal disease was worse adjacent to malaligned
maxillary anterior teeth and it was possible to envision
malalignment as the cause, which makes it extremely difficult
if not impossible to attain high standards of plaque control.
The problem still remains that we do not know as yet the
magnitude of risk of development of oral disease in individuals
having malalignment. In addition, what is lacking in the
literature is the exclusion of confounders as differences in
familial background, SES and education status all of which
have a role in maintaining oral hygiene.

Data on incisor irregularity is extremely limited7, the
same trend has been observed in Pakistani population. The
changes in diet patterns of Pakistani population, with the
inclusion of soft diet, and use of pacifiers and bottles at a
younger age may have led to the increase in prevalence of
malocclusion including limitation of space and therefore
tooth eruption in a regular manner has been affected. This
highlights the importance of conducting detailed research
in the Pakistani population to investigate the risk of
development of oral disease based on malocclusion.
Therefore, this pilot study was designed to assess the
association of anterior crowding with oral hygiene after
controlling SES, education status and family background
and plan a large-scale study.

METHODOLOGY

Study Type and Setting
A pilot cross-sectional study was conducted by applying

purposive convenient sampling technique. The study was
conducted at Dental Clinics of the Medina Teaching Hospital,
The University of Faisalabad, Pakistan.

Study Sample
Patients attending the dental clinics for orthodontic

treatment over a period of two months, 11th August-10th
September 2017 were screened as per inclusion/exclusion
criteria detailed below. Sixty five cases were screened for
the study during the above mentioned period. Eligible
individuals were fully informed about the study and requested
to participate in the study.

INCLUSION CRITERIA

. Age 14 to 25 years for orthodontic cases

. Both male and female patients

. Families resident of Faisalabad for the last (ten) years
  matching all educational and socioeconomic backgrounds
. Two siblings and at least one parent of family with
 anterior crowding
. Presence of full complement of the permanent dentition

from the first permanent molar to the  contra-lateral first
permanent molar
. Absence of any active periodontal disease and dental
caries

EXCLUSION CRITERIA

. Orthodontic patients with no anterior crowding

. Patients having systemic diseases and medically
  compromised individuals
. Mentally and physically challenging patients
. Smokers and ex-smokers
. Mouth breathers
. Antibiotic therapy during the last three months
. Abnormal para-functional habits
. Abnormal hard and soft tissue morphology like cleft lip
 and palate patients
. Patients having craniofacial syndromes
. Previous history of periodontal therapy
. Previous orthodontic treatment
. History of extraction of both primary and permanent
 dentition
. Congenitally missing teeth
. Supernumerary teeth
. Aberrations of tooth size and shape
. The presence of large restorations and fractured teeth
. Families with single child and single parent.

Clinical Examination
Recruited orthodontic patients, who gave informed

consent for the study, were asked to bring their siblings and
parents for collection of socio-demographic information and
detailed assessment of malocclusion and oral hygiene.

Measurement of Crowding
Dental casts were constructed for all study participants

and the mesio-distal dimensions of all anterior teeth (from
the right canine to the left canine) of the upper and lower
jaws were measured according to the method prescribed by
Moore's and Reed8 using a digital caliper set at 0.01mm
accuracy under natural light. The anterior upper and lower
dental arches were measured using a brass wire placed on
the top of the dental arches from the distal surface of one
canine to the distal surface of the contralateral canine. The
wire was then spread out and its length measured using the
digital caliper. The discrepancy between the sum of the
mesiodistal measurements of the anterior teeth and the
corresponding dental arch measurement was calculated which
represented the amount of crowding. Crowding was classified
according to the following criteria
Score 0 = <2mm crowing
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Score 1 = 2.1-5.0 mm crowding
Score 2 = 5.1-9.0 mm crowding
Score 3 = > 9.0 mm crowding

Oral Hygiene Measures
Oral hygiene was recorded through 1) plaque index, 2)
Gingival index, and 3) Bleeding on probing (BOP)9

Examiners' Training and calibration
Two calibrated examiners (Dental internees) performed

the clinical oral examinations and recorded anterior crowding
on the study models. Calibration of examiners was performed
by an experienced orthodontist and a periodontist with more
than five years of experience in their respective fields.

Statistical Analysis
Data was entered into computer for analysis with the

help of SPSS version 16. Data was analyzed among study
participants on the basis of all clinical parameters for inter-
 and intra-family members. Analysis of categorical data was
carried out using Chi-squared test and independent t-test
was used for continuous variables. For analysis purpose,
crowding was classified into Category 0 (No crowding)
(2mm or less), category 1 (Mild) (2.1-5.0mm), category 2
(Moderate) (5.1-9.0mm) and category 3 (Severe) (>9.00mm).
Plaque index and Gingival index were categorized into mild-
to-moderate and sever categories. Bleeding on probing (BOP)
in percentage (%) was categorized into gingivitis (>20%
bleeding sites) and no gingivitis (<20% bleeding sites).
Logistic regression was applied for evaluation of association
between study parameters. All values were rounded off to
the nearest digit.

Ethical Approval
Study was approved by the Research and Ethical

Committee of the University of Faisalabad vide approval
letter No: BASR/TUF/2109/2015.

RESULTS

Eleven families comprising of 41 members who
consented to participate were registered for the current study
over a period of two months. Eleven (27%) were orthodontic
cases and 30 (73%) were parents and siblings. Mean age of
participants was 30.34±15.35. Fourteen (34%) were males.
Twenty-eight (68%) had higher secondary education and
35(85%) belonged to the low-income group. All subjects
reported that they were using toothbrush as oral hygiene
measure (Table 1).

Twenty (48%) had severe crowding, 7(17%) had
moderate, 5(12%) had mild crowding and 9(22%) had no

crowding. Oral hygiene parameters of plaque, gingivitis and
bleeding on probing were noted. Only 14(34%) showed
severe plaque deposition, 41(100%) had mild to moderate
gingivitis and 10(24%) demonstrated bleeding on probing.
Nine (22%) subjects had no anterior crowding, 20(48%) had
severe (>9.00mm) crowding (Table1).

A comparison of crowding and oral hygiene parameters
between orthodontic cases and parents showed that 9(82%)

cases had severe crowding as compared to 11(37%) of family
members and it was significant (t-test p=0,003 and Chi-
squire test p=0.026). Four (36%) orthodontic cases had
severe plaque as compared to parents (33%). Plaque amount
was insignificantly higher in orthodontic cases (36% vs
33%), severe gingivitis was insignificantly higher in family
members (13% vs 9%) and bleeding on probing was also
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Table 1: Distribution of Study Participants with respect
to Study Variables
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Table 2: Comparison of Anterior Crowding and Oral Hygiene Variables between 'Cases and Family
Members' and 'Siblings and Parents' [n (%)]

Table 3: Comparison of Crowding and Oral Hygiene Variables between Male and Female
Participants [n (%)]



shown higher in family members (27%) as compared to
cases (18%). A comparison between siblings and parents
also showed no statistically significant difference in crowding
as well as in oral hygiene variables (Table 2).

Difference of anterior crowding was insignificant among
genders, although more females had a severe crowding. No
gender differences were noted in oral hygiene variables. A
comparison of males and females among siblings and parents
also did not show any statistically significant difference in
all study variables (Table 3).

Relationship of oral hygiene variables was observed in
different categories of crowding. Statistical difference was
noted only in mean bleeding on probing (p=0.012). Mean
values of all other variables and distribution of study
participants was insignificant. (Table 4)

Pearson correlation coefficient values for crowding and
oral hygiene measures is presented in table 5. A significant

relationship is noted between crowding and plaque in all
subjects. Family members showed significant relationship
of crowding with gingival index. A significant relation was
also found between gingival index and BOP sites.

DISCUSSION

A relationship between malocclusion (mainly crowding)
and occurrence of poor oral health (hygiene) measured
through plaque amount and gingivitis has been assessed and
reported (10-12). This pilot study assessed the status and
association of anterior teeth crowding and plaque amount,
gingivitis and bleeding on probing in 11 families and tried
to observe any relationship of study parameters between
siblings and parents. In Pakistan, studies on relationship of
oral hygiene parameters (gingivitis, plaque and bleeding on
probing) and malocclusion in adolescents and adults are
scarce.

Malpositioned teeth are one of the predisposing factors

to inadequate oral hygiene because oral hygiene becomes
more difficult without exerting additional efforts, time and
be meticulous to further details and undercuts between the
crowded teeth which are difficult to reach, bacterial plaque
is retained and accumulates and, therefore, proliferates and
leads to pathological periodontal changes.13  The findings of
this study has given some support to the notion that an
association exists between crowding of anterior teeth and
gingivitis as it was found that there was a statistically
significant difference in BOP between the different categories
of crowding. Furthermore, a significant correlation was
found between the presence of anterior crowding and gingival
index.

This study has shown that a statistically significant
difference in status of crowding between cases and their
family members. However, no statistically significant
difference could be observed between siblings and parents.
This shows that crowding was not traceable in the
next generation as compared to their parents thus lending
some support to the role of environment to the etiology of
crowding .14,15  This study did not find any statistical significant
difference in oral hygiene parameters between cases and
families nor between siblings and parents.

Level of malocclusion in subjects of this study is
comparable with that of Nalcaci et al16  however, this study
reports more severe crowding. No significant difference was
observed in crowding between males and females, but females
had more severe crowding than males. This finding agrees
with a study by Mugonzibwa et al17 that reported no
statistically significant differences in dental crowding between
genders. No significant gender differences were also
noted in oral hygiene parameters among cases, families,
siblings and parents. Similar finding was also reported by
a previous investigation.18

Status of oral hygiene parameters in categories of
crowding has shown no statistical difference except in plaque
and bleeding on probing.  Irregular teeth retained more
plaque than straight teeth by a modest extent though
statistically significant (p<0.05), but no significant differences
in the incidence of gingivitis.2

Correlation and Regression analysis has shown a modest
but significant relationship (r=0.328 p=0.036) only between
crowding and gingivitis.  Addy M et al.19 also observed a
modest but significant positive correlation (r=0.24, p<0.001)
between the subjects' mean plaque and mean irregularity
indices in 11-12 years aged children. Ashley et al2 also
observed a relationship between incisor teeth irregularity
and gingivitis not only in subjects with moderate oral hygiene,
but also in subjects with poor oral hygiene with the majority
of subjects of this study had mild to moderate level of oral
hygiene measures.
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Table 4: Relationship of Crowding and Oral Hygiene Variables
among Study Participants [Mean±SD and n (%)]

 Table 5: Pearson Correlation Coefficients for anterior crowding
versus plaque index, gingival  index, and BOP sites



Statistically significant results were found in the present
study regarding the relationship between malocclusion and
oral hygiene status (t=1.16, P=0.022). A recent study by
Arora and Bhateja10 found that there was a decrease in oral
hygiene status of the school children having malocclusion
(Mean Plaque1.21±0.41) than those children who were
having normal occlusion (1.12±0.33). Similar results were
also achieved by Buckley et al12, Ingervall et al20, and
Behfelt et al21. Helm and Petersen22 have also reported
higher scores for gingivitis and periodontal pocketing in
subjects with various malocclusions. Dhar et al23 has observed
97% and 38 % adolescents with mild to moderate gingivitis
and malocclusion respectively. This finding is concordant
with this study where we have observed the same level of
gingivitis.
In a study by Chiapinotto et al24, visible plaque was 89.7%
(95% CI 88.0-91.3) and gingival bleeding on probing was
78.4% that corresponds to some extent to this study (76%).
Behlfelt et al21 found plaque and gingivitis were more
widespread around malaligned upper lateral incisor and
lower second premolars in 30 children with mean age 14.4
years. This study also demonstrated a strong relationship
of gingival index and bleeding on probing (p=0.040).

A previous study has shown that individual tooth
irregularity measured as tilting, rotation, displacement and
crowding had a low but statistically significant correlation
with plaque, calculus and gingival inflammation. However,
the study showed that these features of malocclusion were
far less important than the extent of plaque and calculus
deposits in the development of gingival inflammation5.

As this study was conducted on subjects from same
families and all families did not show any statistical
difference in their sociodemographic parameters; therefore
whatever relationship of anterior crowding is found with
those of oral hygiene parameters can be interpreted as
independent of the sociodemographic parameters. One of
the limitations of this study is being a pilot study and thus
of a small sample size. However, the findings of this study
recommend further research work using a larger sample so
that conclusions that would be more definitive could be
drawn.
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