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Abstract: 
Oral diseases in children are strongly influenced by oral hygiene, but the contribution of malocclusion to plaque accumulation and 
gingival inflammation remains uncertain. Therefore, it is of interest to evaluate the relationship between malocclusion, oral hygiene 
status and gingival health in 200 children aged 6–14 years using the Dental Aesthetic Index (DAI), Oral Hygiene Index-Simplified 
(OHI-S), Plaque Index (PI) and Gingival Index (GI). Malocclusion severity showed no significant association with oral hygiene, 
plaque accumulation, or gingival status (p > 0.05), whereas strong positive correlations were observed between OHI-S, PI and GI (p < 
0.001). Age and gender had no significant influence on the evaluated parameters. Thus, data shows the gingival health is primarily 
determined by plaque control and oral hygiene practices rather than malocclusion, highlighting the importance of preventive oral 
hygiene programs in children. 
 
Keywords: Dental aesthetic index (DAI), gingival health, malocclusion, oral hygiene status, plaque index (PI) 

 
Background: 

Oral health represents a dynamic equilibrium between host 
defence mechanisms and the diverse oral microbiome, which 
comprises more than 750 bacterial species involved in health and 
disease [1, 2]. Approximately 150 bacterial species may colonize 
an individual and shifts toward pathogenic biofilms are strongly 
associated with periodontal diseases [2, 3]. The combined 
presence of pathogenic microorganisms, inadequate oral hygiene 
and malocclusion during dentoalveolar development can 
increase the risk of gingival inflammation in children [3, 4]. 
Malocclusion is a common multifactorial dental anomaly 
influenced by both genetic and environmental factors and 
remains a significant public health concern among the paediatric 
population [5, 6]. Besides affecting mastication, speech and facial 
esthetics, malocclusion creates plaque-retentive areas that 
compromise effective oral hygiene and periodontal health [6, 7]. 
Although dental plaque is the primary etiological factor for 
gingivitis, tooth malalignment may hinder plaque removal and 
aggravate gingival inflammation [3, 7]. Gingivitis in children is 
generally a reversible inflammatory condition; however, 
persistent plaque accumulation during the mixed dentition 
period (6–14 years) may predispose individuals to future 
periodontal destruction [3, 8]. Previous studies have reported 
inconsistent associations between malocclusion, oral hygiene 
status and gingival health and the independent contribution of 
malocclusion remains uncertain [6, 9]. Regular toothbrushing, 
interdental cleaning and oral health education are effective 
preventive strategies for maintaining gingival health during 
childhood [8, 10]. Limited epidemiological evidence is available 

from the paediatric population of Patna, India, regarding the 
relationship between malocclusion, oral hygiene status and 
gingival health [11]. Therefore, it is of interest to evaluate the 
relationship between malocclusion, oral hygiene status and 
gingival health among 6–14-year-old children in the Patna. 
 
Materials and methods: 
This cross-sectional study was partially carried out in the 
department of Pediatric and Preventive Dentistry and various 
private schools in Patna. The study protocol was reviewed and 
approved by the Institutional Ethics Committee (Approval No. 
385/BIDSH, dated 26/04/2022) and the study was conducted 
over a period of approximately 17 months, from November 2022 
to March 2024. The sample size was determined using G*Power 
software, based on the mean and standard deviation values 
reported in previous studies. Prior to initiation of the study, 
parents or guardians were given detailed information about the 
study and a pre informed consent was obtained. 
 
Examination of subjects: 
The sample size consisted of 200 subjects, age ranging from 6-14 
years based on inclusion criteria that includes healthy children 
having malocclusion, calculus, plaque, debris, gingival diseases 
with erupted first permanent molar and exclusion criteria were 
self-correcting anomaly like deep bite, ugly duckling stage, 
congenital malformation like cleft lip and palate, children under 
orthodontic treatment, dental caries that affected the judgement, 
tooth loss and recent history of hospitalisation and / or on 
antibiotic therapy. The sample was derived randomly from 
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children going to private schools and outpatient department. In 
the outpatient department, the participants were investigated on 
dental chair with chair head at 45 degrees. In the private school, 
the set up was arranged on a normal plastic chair, where the 
participants were made to sit in an upright position. Intra oral 
examination was carried out with a mouth mirror, periodontal 
probe, CPITN probe and straight probe. Accordingly, the 
Simplified oral hygiene index (OHI-S), Gingival index (GI), 
Plaque index (PI) and Dental aesthetic index (DAI) were 
evaluated on an indicing performa. 
 
Assessment of oral hygiene index simplified (OHI-S): 
OHI-S is calculated by adding the Debris Index- Simplified (DI-
S) and the Calculus Index- Simplified (CI-S). The selection of 
tooth surfaces is based on the six surfaces examined from four 
posterior and two anterior teeth representing the amount of 
debris or calculus. In the permanent dentition, buccal surfaces 
and the lingual surfaces of the tooth number (FDI system) #16, 
26, 36, 46 and labial surface of the tooth numbers # 11 and 31 
were examined. In mixed dentition, where the above-mentioned 
tooth had not erupted, the buccal surfaces and the lingual 
surfaces of the tooth numbers # 55, 65, 75, 85 and the labial 
surface of the tooth numbers # 51 and 71 were examined. 
 
Assessment of gingival index (GI): 
The Loe and Sillness Gingival Index is used to assess the scores 
of the marginal and interproximal tissues of the gingiva 
separately based on 0 to 3. In the permanent dentition, tooth 
number #16, 12, 24, 36, 32, 44 were examined. The disto-facial 
papilla, facial margin, mesio-facial papilla and lingual gingival 
margin were evaluated for scoring the index. In the mixed 
dentition, tooth numbers # 55, 52, 64, 75, 72, 84 were examined. 
 
Assessment of plaque index (PI): 
Buccal, lingual, mesial and distal surfaces of the teeth were given 
a score from 0-3. The scores from the four areas of the tooth are 
added and divided by four to calculate the plaque index for the 
tooth with the scores for each participant. In permanent 
dentition, tooth numbers #16, 44, 32, 12, 36, 24 were examined. 
In the mixed dentition where the above-mentioned tooth had not 
erupted, tooth numbers # 55, 84, 72, 52, 75, 64 were examined. 
 
Assessment of dental aesthetic index (DAI): 
The Dental Aesthetics Index (DAI) has been developed to rank 
malocclusion according to the level of treatment needed. It is 
used to determine the level of treatment needed or the amount 
of deviation from normal occlusion for the evaluation of the 
individual. The DAI has four stages of malocclusion severity that 
indicate no anomalies or minor malocclusion, definite 
malocclusion, severe malocclusion and very severe or 
handicapping malocclusion. 
 
Statistical analysis: 
The collected data were analyzed using the Statistical Package 
for the Social Sciences (SPSS, version 25.0; IBM Corp., Armonk, 
NY, USA) on a Windows platform. Normality of data 

distribution was assessed using the Shapiro-Wilk test. 
Comparative analyses were performed using one-way analysis 
of variance (ANOVA) and independent t-tests. Pearson's 
correlation coefficient was applied to evaluate the relationship 
between oral hygiene status, gingival condition and 
malocclusion in the pediatric population. A significance level of 
p ≤ 0.05 was considered statistically significant, with the 
statistical power set at 85%. 
 
Results: 
Table 1 presents the comparison of the Dental Aesthetic Index 
(DAI), Oral Hygiene Index-Simplified (OHI-S), Plaque Index (PI) 
and Gingival Index (GI) across different age groups (6-7, 8-10 
and 11-14 years) and gender (male and female). The mean DAI 
score was highest among children aged 8-10 years (27.13 ± 3.92), 
followed by those aged 6-7 years (26.62 ± 2.61) and 11-14 years 
(26.36 ± 3.68). However, the differences among age groups were 
not statistically significant (F = 0.875, p = 0.418). When analyzed 
by gender, males had a slightly higher mean DAI (27.04 ± 3.52) 
compared to females (26.57 ± 3.95), but again, the difference was 
not statistically significant (F = 0.895, p = 0.372). The mean OHI-S 
score increased slightly with age, from 1.72 ± 1.24 among 6-7-
year-olds to 2.22 ± 1.47 among 11-14-year-olds, though the 
difference was not statistically significant (F = 1.527, p = 0.220). 
When compared by gender, the mean OHI-S was nearly 
identical between males (2.10 ± 1.23) and females (2.13 ± 1.28) (F 
= 0.163, p = 0.871). The mean PI did not differ significantly 
among age groups (F = 0.417, p = 0.660). The mean values were 
0.89 ± 0.62 (6-7 years), 1.05 ± 0.92 (8-10 years) and 0.97 ± 0.86 (11-
14 years). With respect to gender, females had slightly higher 
plaque accumulation (1.13 ± 0.89) than males (0.92 ± 0.84), but 
this difference was not statistically significant (F = 1.708, p = 
0.089). The mean GI remained nearly constant across all age 
groups (0.75 ± 0.79, 0.74 ± 0.76 and 0.75 ± 0.82, respectively), with 
no statistically significant difference (F = 0.006, p = 0.994). 
Similarly, there was no significant gender difference in GI (F = 
1.171, p = 0.243), although females had a slightly higher mean 
(0.81 ± 0.76) compared to males (0.68 ± 0.78). Table 2 showed the 
age group and gender that required orthodontic treatment 
according to severity of malocclusion. The distribution of 
orthodontic treatment needs based on malocclusion severity did 
not differ significantly across age groups (p=0.596) or gender 
(p=0.961). In all age groups, most children required elective 
treatment (53.8% in 6-7 years, 48.3% in 8-10 years and 55.4% in 
11-14 years). A smaller proportion required highly desirable or 
mandatory treatment. Similarly, treatment needs were almost 
evenly distributed between males (65.9%) and females (63.8%), 
with no significant gender-related differences. These results 
suggest that the severity of malocclusion and the corresponding 
treatment requirements were independent of age and gender in 
the studied paediatric population. Table 3 presents the 
comparison of oral hygiene and gingival health indices (OHI-S, 
PI and GI) according to the malocclusion treatment requirement 
categories based on the Index of Orthodontic Treatment Need 
(IOTN). For the Oral Hygiene Index-Simplified (OHI-S), the 
mean scores ranged from 1.50 ± 0.00 among those with 
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mandatory treatment need to 2.37 ± 1.58 among those with 
highly desirable treatment need. Participants with no or slight 
treatment need had a mean OHI-S of 1.96 ± 1.21, while those in 
the elective group recorded 2.17 ± 1.20. The differences observed 
among the groups were not statistically significant (F = 0.923, p = 
0.431). The Plaque Index (PI) also showed no significant 
differences across the treatment requirement categories (F = 
0.589, p = 0.623). The mean PI ranged from 0.95 ± 0.83 in the 
elective group to 1.50 ± 0.00 in the mandatory group. The no or 
slight group had a mean PI of 1.02 ± 0.89, while the highly 
desirable group had 1.15 ± 1.00. For the Gingival Index (GI), the 
mean values increased from 0.69 ± 0.77 in the elective group to 
2.00 ± 1.41 in the mandatory treatment group. Participants with 
highly desirable treatment need had the second highest GI mean 
(0.91 ± 0.86), followed by the no or slight group (0.71 ± 0.72). 
Although there appeared to be an increasing trend in gingival 
inflammation with higher treatment need, this difference did not 
reach statistical significance (F = 2.343, p = 0.074). Table 4 shows 
the distribution of gingivitis according to age group and gender. 
Among the examined children, 15 (13.88%) were in the 6-7-year 
age group, 63 (58.33%) in the 8-10-year group and 30 (27.77%) in 
the 11-14-year group. In the 6-7-year group, 42.3% had no 
gingivitis, 30.8% had mild and 26.9% had moderate gingivitis; no 
cases of severe gingivitis were observed. In the 8-10-year group, 
45.2% showed no gingivitis, 32.2% had mild and 22.6% had 
moderate gingivitis. In the 11-14-year group, 46.4% had no 
gingivitis, 26.8% had mild, 25% had moderate and 1.8% 
presented with severe gingivitis. Although the highest 
prevalence of gingivitis was observed among children aged 8-10 
years (58.33%), followed by the 11-14-year group (27.77%) and 
the 6-7-year group (13.88%), the difference was not statistically 

significant (χ² = 3.153; p = 0.791). This indicates that age had no 
significant influence on the severity of gingival inflammation in 
the study population. Out of the total 108 participants, 56 
(51.85%) were males and 52 (48.14%) were females. Among 
males, 50.9% exhibited no gingivitis, 26.3% had mild and 22.8% 
had moderate gingivitis; none showed severe gingivitis. Among 
females, 37.3% had no gingivitis, 36.1% had mild, 25.3% had 
moderate and 1.2% showed severe gingivitis. Although a 
slightly higher overall prevalence of gingivitis was recorded 
among males (51.85%) compared to females (48.14%), this 
difference was not statistically significant (χ² = 4.968; p = 0.146). 
Thus, gender did not have a significant association with 
gingivitis severity in the present study. Table 5 presents 
correlation between DAI and oral hygiene parameters. The DAI 
showed a weak positive correlation with OHI-S (r = 0.084, p = 
0.238), PI (r = -0.026, p = 0.716) and GI (r = 0.103, p = 0.148). 
Although the correlation coefficients were positive in most cases, 
none of these relationships were statistically significant (p > 
0.05), indicating that malocclusion severity, as assessed by DAI, 
had no significant association with oral hygiene status, plaque 
accumulation, or gingival inflammation in this population. A 
strong and statistically significant positive correlation was 
observed between the oral hygiene indices themselves. OHI-S 
showed a strong positive correlation with PI (r = 0.599, p < 0.001) 
and GI (r = 0.497, p < 0.001). Similarly, PI showed a very strong 
positive correlation with GI (r = 0.665, p < 0.001). These findings 
suggest that poorer oral hygiene (higher OHI-S and PI scores) is 
directly associated with increased gingival inflammation (higher 
GI scores), confirming the interrelationship between plaque 
accumulation and gingival health.  

 
Table 1: Shows comparison of malocclusion severity, oral hygiene and gingival health across age groups and gender in school-aged children 

 Age Group (years) and Gender N Mean SD F-value (p-value) 

DAI 6-7 26 26.62 2.61 0.875 (0.418)# 
DAI 8-10 118 27.13 3.92 0.875 (0.418)# 
DAI 11-14 56 26.36 3.68 0.875 (0.418)# 
DAI Male 117 27.04 3.52 0.895 (0.372)# 
DAI Female 83 26.57 3.95 0.895 (0.372)# 
OHI-S 6-7 26 1.72 1.24 1.527 (0.220)# 
OHI-S 8-10 118 2.15 1.14 1.527 (0.220)# 
OHI-S 11-14 56 2.22 1.47 1.527 (0.220)# 
OHI-S Male 117 2.10 1.23 0.163 (0.871)# 
OHI-S Female 83 2.13 1.28 0.163 (0.871)# 
PI 6-7 26 0.89 0.62 0.417 (0.660)# 
PI 8-10 117 1.05 0.92 0.417 (0.660)# 
PI 11-14 56 0.97 0.86 0.417 (0.660)# 
PI Male 116 0.92 0.84 1.708 (0.089)# 

PI Female 83 1.13 0.89 1.708 (0.089)# 
GI 6-7 26 0.75 0.79 0.006 (0.994)# 
GI 8-10 115 0.74 0.76 0.006 (0.994)# 
GI 11-14 56 0.75 0.82 0.006 (0.994)# 
GI Male 114 0.68 0.78 1.171 (0.243)# 
GI Female 83 0.81 0.76 1.171 (0.243)# 

 
 Table 2: Shows distribution of orthodontic treatment needs by age group and gender among school-aged children 

Age Group and 
Gender 

Malocclusion (Treatment 
Required) 

Malocclusion (Treatment 
Required) 

Malocclusion (Treatment 
Required) 

Malocclusion (Treatment 
Required) 

Total Treatment 
Required 

Age Group and 
Gender 

No Elective Highly desirable Mandatory Total Treatment 
Required 

6-7 years 10 (38.5%) 14 (53.8%) 2 (7.7%) 0 (0) 16 (61.5%) 
8-10 years 40 (33.9%) 57 (48.3%) 20 (16.9%) 1 (0.8%) 78 (66%) 
11-14 years 20 (35.7%) 31 (55.4%) 4 (7.1%) 1 (1.8%) 36 (64.3%) 
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Male 40 (34.2%) 60 (51.3%) 16 (13.7%) 1 (0.9%) 77 (65.9%) 
Female 30 (36.1%) 42 (50.6%) 10 (12.0%) 1 (1.2%) 53 (63.8%) 
Total 70 (35%) 102 (51%) 26 (13%) 2 (1%) 130 (100%) 

Age group: Chi-square = 4.646;  
p-value = 0.596 Gender: Chi-square = 0.216;  
p-value = 0.961 
 
 Table 3: Shows oral hygiene and gingival health status among individuals with varying levels of malocclusion treatment requirement 

  Malocclusion (Treatment requirement) N Mean SD F-value (p-value) 

 Malocclusion (Treatment requirement) N Mean SD F-value (p-value) 
OHI-S No or Slight 70 1.96 1.21 0.923 (0.431)# 
OHI-S Elective 102 2.17 1.20 0.923 (0.431)# 
OHI-S Highly desirable 26 2.37 1.58 0.923 (0.431)# 
OHI-S Mandatory 2 1.50 0 0.923 (0.431)# 
PI No or Slight 70 1.02 0.89 0.589 (0.623)# 
PI Elective 102 0.95 0.83 0.589 (0.623)# 
PI Highly desirable 26 1.15 1.00 0.589 (0.623)# 
PI Mandatory 2 1.50 0 0.589 (0.623)# 

GI No or Slight 70 0.71 0.72 2.343 (0.074)# 
GI Elective 102 0.69 0.77 2.343 (0.074)# 
GI Highly desirable 26 0.91 0.86 2.343 (0.074)# 
GI Mandatory 2 2.00 1.41 2.343 (0.074)# 

 
Table 4: Shows prevalence and severity of gingivitis among school-aged children in relation to age and gender 

Age Group Gingiva Gingiva Gingiva Gingiva Total number of Gingivitis population 

Age Group No Mild Moderate Severe Total number of Gingivitis population 
6-7 years 11 (42.3%) 8 (30.8%) 7 (26.9%) 0(0) 15 (13.88%) 
8-10 years 52 (45.2%) 37 (32.2%) 26 (22.6%) 0(0) 63 (58.33%) 
11-14 years 26 (46.4%) 15 (26.8%) 14 (25%) 1 (1.8%) 30 (27.77%) 
Male 58 (50.9%) 30 (26.3%) 26 (22.8%) 0(0) 56 (51.85%) 
Female 31 (37.3%) 30 (36.1%) 21 (25.3%) 1 (1.2%) 52 (48.14%) 
Total 89 60 47 1 108 

Age group: Chi-square = 3.153;  
p-value = 0.791# Gender: Chi-square = 4.968;  
p-value = 0.146# 
 
Table 5: Shows Correlation between Dental Aesthetic Index and Oral Hygiene 
Parameters among Study Participants 

  DAI OHI-S PI GI 

DAI Pearson Correlation  0.084 -0.026 0.103 
DAI p-value  0.238 0.716 0.148 
OHI-S Pearson Correlation   0.599 0.497 
OHI-S p-value   <0.001*** <0.001*** 
PI Pearson Correlation    0.665 
PI p-value    <0.001*** 

#Non-significant 
* Significant (p ≤ 0.05) 
** Highly Significant (p ≤ 0.01) 
*** Very Highly Significant (p ≤ 0.001) 

 
Discussion:  
There is increasing interest in the role of facial esthetics on the 
quality of life of children and adolescents, with evidence 
showing that severe malocclusion can negatively affect 
psychosocial well-being [1, 2]. Malocclusion may also influence 
gingival health both directly and indirectly, beyond oral hygiene 
practices [3, 4]. Although the Dental Aesthetic Index (DAI) was 
originally developed for permanent dentition, several studies 
have demonstrated its reliability in assessing malocclusion in 
both primary and mixed dentition [8, 9]. In the present study, 
plaque index scores in the 6–7 and 11–14 year groups differed 
from those reported by Al-Haddad et al. who found lower scores 
in 5-year-olds and higher scores in 12-year-olds [10]. Plaque-
induced gingivitis typically begins at the gingival margin and 
can progress to more generalized forms, presenting with 
bleeding on brushing, gingival swelling, redness and halitosis. 
Malocclusion prevalence in 6–7 year olds was higher than that 

reported by Dhar et al. [11], while the rates among 8–10 year olds 
were similar to those observed by Martins-Junior et al. in 
Brazilian children [12]. However, the overall prevalence 
recorded in this study was higher than reports from Dhar et al. in 
Rajasthan (36.29%) and from Dutra et al. and Sardenberg et al. in 
Brazil (41.9% and 32.2%) [11, 13 and 14]. Prevalence in the 11–14 
year group was also higher than findings from Rwakatema et al. 
in Tanzania (41.2%), Pankaj in Belgaum (38.5%), Tak et al. in 
Udaipur (33.3%) and Shivakumar et al. in Davangere (38.7%) [15-

18]. By contrast, Salim et al. in Jordan reported an even higher 
prevalence of 83.8% in 11–13 year olds [19]. Gingival index 
values also varied across age groups. Among 6–7 year olds, 
30.8% presented with mild and 26.9% with moderate gingivitis, 
lower than Dhar et al. findings of 64.89% mild, 11.17% moderate 
and 2.66% severe gingivitis [11]. Al-Haddad et al. reported 100% 
prevalence of some form of gingivitis in 6–14 year olds in Yemen 
[10]. In 8–10 year olds, 32.2% had mild and 22.6% had moderate 
gingivitis, which was substantially lower than Dhar et al., 
reported prevalence of 61.16% and 19.08%, respectively [11]. 
Similarly, Galunska et al. reported higher rates, with 63.6% of 
Turkish children aged 8–10 years having moderate gingivitis 
[20]. In 11–14 year olds, 26.8% had mild, 25% moderate and 1.8% 
severe gingivitis, which was lower than Dhar et al. findings of 
53.45%, 28.57% and 3.20% [11]. Tankova et al. also found that 
more than half of children aged 10–14 years presented with 
gingival inflammation, predominantly in mild forms [21]. When 
analyzed by gender, 26.3% of males and 36.1% of females had 
mild gingivitis, while 22.8% of males and 25.3% of females had 
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moderate gingivitis; 1.2% of females also showed severe 
gingivitis. These values were consistently lower than those 
reported by Dhar et al. [11]. Overall, plaque-induced gingivitis 
affects around 73% of children aged 6–11 years in developed 
countries [2]. In line with this, the present study showed 
significant correlations between OHI-S, plaque index and 
gingival index, supporting Van Gastel's et al. conclusion that 
dental plaque remains the primary etiological factor for gingival 
inflammation and periodontal disease [22]. Mean OHI-S scores 
in this study were 1.72, 2.15 and 2.22 for 6–7, 8–10 and 11–14 
year olds, respectively. These results differ from Ashley et al., 
who suggested that poor oral hygiene may contribute to 
malocclusion and from Mtaya et al., who reported that children 
with fair or poor oral hygiene were less likely to present with 
midline diastema than those with good hygiene [23, 24]. In our 
study, females showed slightly higher OHI-S scores than males, 
though this difference was not significant. This may reflect 
changes in self-care behaviors as children grow older, since 
younger children often rely on parental assistance, while older 
children brush independently with less supervision [6]. 
Balachandran and Janakiram emphasized that early orthodontic 
intervention could reduce both the severity of malocclusion and 
future treatment costs and reported a prevalence of 35.4% in 
Indian children, much lower than the 65.15% found in this study 
[25]. Although plaque and gingival indices tended to increase 
with malocclusion severity, the associations were not statistically 
significant, likely due to the sample size. Grace and Sankari and 
Geiger similarly reported no significant association between 
gingival conditions and malocclusion, while Alhaija and Al-
Wahadni found no correlation between periodontal disease and 
dental irregularities when oral hygiene was adequate. In 
contrast, Nandhini et al. reported that crowding, crossbite and 
scissor bite were associated with gingival recession [26-29]. 
Differences in study populations and methodologies may 
explain these variations across studies [11, 15 and 20]. While this 
study did not establish a statistically significant association 
between oral hygiene indices and malocclusion, the results 
underscore the importance of early oral health assessment and 
parental education [23, 25]. Promoting proper oral hygiene 
practices, including supervised toothbrushing, can help reduce 
gingival disease and improve long-term oral health outcomes in 
children [22, 2]. 
 
Conclusion: 
We show that malocclusion was not significantly associated with 
oral hygiene status or gingival health in children aged 6–14 
years. Gingival health showed a strong positive association with 
plaque accumulation, confirming dental plaque as the primary 
etiological factor for gingival inflammation. Thus, early plaque-
control measures, supervised toothbrushing and preventive oral 
health education may improve long-term gingival health 
regardless of malocclusion severity. 
 
Clinical significance: 
This study emphasizes that gingival health in children is 
primarily influenced by plaque control rather than malocclusion 

severity. While malocclusion was highly prevalent, its direct 
association with gingivitis and oral hygiene status was not 
statistically significant. For paediatric dentists, this underlines 
the importance of early preventive strategies such as supervised 
toothbrushing, parental education and regular professional 
guidance. Public health programs should prioritize improving 
oral hygiene practices in children over malocclusion correction 
alone, as effective plaque control can substantially reduce the 
risk of gingival inflammation and improve overall oral health 
outcomes during growth and development. 
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