
Introduction     
 
Rendering services in oral health care is defi-
nitely one amongst many other challenges faced 
by India with its huge population. However, oral 
health is gradually gaining importance in the 
minds of health planners because of its diverse 
relationships to the overall health of the indi-
vidual. The majority of Indian population re-

sides in rural areas and 40% of them are chil-
dren who cannot access dental facilities due to 
inaccessibility, financial constraints and lack of 
awareness among the parents.[1] The health 
professionals therefore need to have a more 
practical approach especially in the area of pri-
mary prevention of oral disease. The most via-
ble solution seems to be a dental health educa-
tion to make the community become aware of 
the common oral diseases and seek help for 
treatment. For doing so, the lack of baseline da-
ta for several oral conditions makes it difficult 
to set measurable and attainable goals. Efforts 
are being made all over the world to estimate 
the prevailing level of oral diseases and the cop-
ing level of the existing facilities to meet the 
dental health care needs of the community. 
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Abstract 
 

 Background: Since children form a vulnerable group for oral  diseases, this study was undertaken 
to understand the prevalence of common oral diseases and the oral hygiene practices among children in 
orphanages in Chennai.  Materials & Methods:  393 children were examined from randomly selected Or-
phanages in South Chennai for prevalence of dental caries and gingival disease. The severity was deter-
mined by DMFT (Decayed missing Filled Index) / deft and gingival index of Loe and Sillness. The difference 
in disease pattern was observed in both male and female children separately and also in (3-6) and (7-12) 
years age group. The children were also assessed on oral hygiene practices. Results: Overall 73.3% and 
66.66% of the children suffer from Dental Caries and gingival disease respectively. In (3-12) year age group, 
the prevalence of Dental caries was proportionately high in male children   (80% v/s 68%: p<0.001). The 
severity of dental caries was also high in male children (DMFT /deft scores – 2.08 among males & 1.91 
among females), however gingival index showed a significant difference between (3-6) and (7-12) years age 
group (p<0.001). There is a fair positive correlation between DMFT/deft score and gingival index score (r= 
0.45, p=0.001). The number of times teeth brushed was statistically significant in specific age group and 
gender (p < 0.05). Conclusion:  This study indicates the need for enforcing oral hygiene practices and timely 
intervention for treatment of oral diseases for children in orphanages. The overall vulnerability of children 
in (7-12) age group for oral diseases calls for attention of the caretakers.   
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Dental epidemiology, though relatively new de-
velopment in dentistry, is gaining importance 
due to the public health implications of this 
branch of dental science.[2]  Epidemiological 
studies of dental caries and periodontal dis-
ease in different parts of India have reported 
high prevalence of oral diseases in Indian pop-
ulation.[3,4,5] Studies on prevalence of common 
oral diseases among school going children have 
been conducted in and around Tamil Nadu. 
These studies report a prevalence of dental 
caries ranging from 38% to 73% and gingival 
diseases from 29% to 87.3%.[3,4,5] Children are 
vulnerable to oral diseases especially at the 
time of eruption of deciduous teeth. The early 
childhood caries which is a combination of 
child being infected with cariogenic bacteria 
and the frequent ingestion of sugar is one such 
disease. Despite improvements over several 
decades, oral disease among children remains 
a serious problem.[5] 
 
 Since children form a vulnerable group, 
this study has been undertaken to look for the 
presence of common oral diseases among the 
children in the specific setting of orphanages 
situated in Chennai, a Metropolitan capital city 
in South India.  
 
Methods  
 
 This is a cross-sectional analytical 
study conducted between June and December 
2009. Informed consent was obtained from the 
representatives of participating institutions. 
Those orphanages not willing to participate in 
the study were excluded. The list of orphanag-
es and the approximate no of inmates was ob-
tained from the social welfare department, 
Government of Tamil Nadu as a reference doc-
ument.  The Oral health survey tool advocated 
by World Health Organization was used as a 
reference for developing the questionnaire for 
data collection6. Children in the age group of (3
-12) years were clinically examined for dental 
caries and periodontal diseases as per stand-
ard operating procedures and DMFT/deft den-
tal caries index and gingival index of Loe and 
Sillness were used for scoring. The children 
were examined during early hours of morning 
and during weekends. 
 

Sampling and data collection 
  
 The study was conducted in South 
Chennai, one of the five geographical divisions/
zones in Chennai city in India.[7,8] Out of 17 Or-
phanages in the South Chennai, 4 orphanages 
were randomly selected. Since the studies on 
prevalence of dental caries and gingival diseas-
es report a wide variation, it was decided in 
favor of assuming 50% prevalence in this study 
to get an optimum sample size.[9]  A minimum 
sample size of 384 was calculated based on 
50% prevalence of dental caries and gingival 
disease in (3-12) year age group with precision 
of 10% and 95 % confidence interval. 
 
 All the children in (3-12) year age 
group in these four orphanages were included 
for study. All 393 children were examined and 
none were missed. The tool for the survey was 
a structured pre-coded and pre-tested ques-
tionnaire covering socio-demographic varia-
bles and independent variables related to the 
oral hygiene practices. The dependent varia-
bles were the DMFT/deft scores for dental car-
ies and gingival index of Loe and Sillness for 
gingival disease. 
 
Statistical Analysis  
 
 The data were analyzed for specific pa-
rameters in both (3-6) years and (7-12) years 
age group. The index ages were taken based on 
the fact that Primary dentition happens in the 
(3-6) year age group and Mixed dentition in (7-
12) years age group. Demographic variables 
and measures of oral diseases were presented 
in frequencies with their percentages. The 
mean and standard deviations of gingival in-
dex, DMFT/deft scores were given. Prevalence 
of dental carries and gingivitis were given in 
proportion with 95% confidence interval. Asso-
ciation between age groups, gender, oral hy-
giene habits with gingival index score and 
DMFT/deft score were analyzed using Pearson 
chi square test/Yates corrected chi square test. 
Risk of prevalence of DMFT/deft score and gin-
gival index score were calculated using odds 
ratio with 95% confidence interval. Gender and 
age wise prevalence of DMFT/deft score statis-
tical significance differences were analyzed 
using two sample proportion test. Correlation 
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between gingival index score and DMFT/deft 
score were analyzed using Karl Pearson corre-
lation coefficient and graphically represented 
by scatter plot with regression estimate. Statis-
tical data were analyzed using SPSS 11.5 and 
EPI-INFO 2002 software packages. All hypothe-
sis testing was two tailed and p value below or 
equal to 0.05 was considered statistically sig-
nificant.  
 
Results 
 
Gender and Education status of children:  
 
The male: female ratio in the 393 children in (3
-12) years age group was 185:208 (47% vs. 
53%).  Within the (3-12) years age group, 96 
(24.4 %) were in (3-6) years age group and the 
rest 297 (75.6 %) were in the (7-12) year age 
group.  
 
In the (3-6) years age group, the male: female 
ratio was 42: 54 (43.75% vs. 56.25%) and in (7
-12) years age group, it was 143: 154 (48.15 % 
vs.  51.85%). In the education level, 18.8% 
were in Pre-primary, 50.2% in Primary and 
31% were in Post- primary levels table 1.  

Table 1. Demographic and Clinical profile  
 
Oral hygiene practice: 
 
 Among the 393 children, 93.9 % 
brushed once and the rest brushed twice. All of 
them used soft tooth brush, tooth paste as a 
dentifrice and adopted horizontal mode of 
brushing table 2.   

 
Age group and gender versus oral hygiene 
practice  Cross tabulating age group with de-
mographic variable & oral hygiene practice 
shows statistically significant association be-

                       Profile No. of children 
(n=393) 

Age 
  

3 -6 yrs     96     (24.4%) 

7 -12 yrs 297  (75.6%) 

Gender 
  

Male 185  ( 47.1%) 

Female 208( (52.9%) 

Education             
status 
  
  

Pre-primary 73    (18.8%) 

Primary 198  (50.4%) 

Post-primary 122  (31.0%) 

  
   

  Age group of Children (n=393) Pearson chisquare test/ 
Yates corrected 
chisquare test 

3 -6 yrs 7 -12 yrs 

N % N % 

Gender Male 42 43.7% 143 48.2% P=0.45 

    Female 54 56.3% 154 51.8% 

Number of times teeth 
brushed 

Once 72 75.0% 297 100.0% P=0.001*** 

    Twice 24 25.0% 0 0.0% 

Type of dentifrice Paste 96 100.0% 297 100.0% P=1.00 

Type of brush Soft 96 100.0% 297 100.0% P=1.00 

Mode of brushing Horizontal 96 100.0% 297 100.0% P=1.00 

*Significant ** highly significant *** very high significant   

Table 2. Agewise Demographic And Clinical Variables  
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tween number of times teeth brushed and the children in the specific age group. There is statisti-
cally significant association between number of times teeth brushed and the specific age group. 
None of the (7-12) years children brushed twice per day whereas 25% of the (3-6) years children 
brushed twice a day (P<0.001).   
 
 In the association between Gender and oral hygiene habit, it is observed that more number 
of male children brushed twice than female children (P<0.05). Table 2 Cross tabulating gender 
with specific age group and oral hygiene practice shows that more number of male children are 
brushed twice than female children(P<0.05)Table3 

Table 3. Genderwise Demographic And Clinical Variables 

                 
  
  

   Gender( n = 393) Pearson chisquare test/ 
Yates corrected chisquare 
test 

Male Female 

N % n % 

Age 3 -6 yrs 42 22.7% 54 25.9% P=0.45 

    7 -12 yrs 143 77.3% 154 74.1% 

number of times 
teeth brushed 

Once 169 91.3% 200 96.2% P=0.05* 

    Twice 16 8.7% 8 3.8% 

Type of dentifrice Paste 185 100.0% 208 100.0% P=1.00 

Type of brush Soft 185 100.0% 208 100.0% P=1.00 

Mode of brushing Horizontal 185 100.0% 208 100.0% P=1.00 

* Significant ** highly significant *** very highly significant  

Table 4. Gender and Age wise Prevalence of Dental caries  

    Percentage of prev-
alence 

      95%CI Two sample binomial proportion test 

3-6 yrs Male 30/42     = 71.4% 63% - 91% Z=0.28 p=0.77 

Female 40/54     = 74.1% 61% - 84% 

Total 70/96     = 72.9% 63% - 91% 

7-12 yrs Male 120 /143  = 83.9% 77%- 90% Z=3.96 p=0.001*** 

Female 98 /154 =   63.6% 56%- 71% 

Total 218/297 = 73.4% 68% - 78% 

Overall Male 150/185 =81.0% 75% - 86% Z=3.29 p=0.001*** 

Female 138/208 =66.3% 60% - 73% 

Total 288/393 =73.3% 69% - 78% 

* Significant ** highly significant *** very highly significant  

Prevalence of dental caries and gingivitis 
Dental Caries Prevalence and severity: 
 
 Overall, 73.3% of the children have dental caries (95% confidence interval = 69 - 78%) In 
(3-6) years age group, there is no statistically significant difference in the prevalence of dental 
caries between male and female. Whereas it is observed in (7-12) years age group (z=3.96, 
p<0.001). Table 4.  
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The Odds ratio for the occurrence of dental caries shows that children in (7 -12) years age group 
are 1.93 times more at risk than (3-6) years age group in def/DMFT score as per Pearson chi-
square test (χ 2 = 6.90, p=0.001) and male children score 1.42 times more than the female chil-
dren as per Pearson chi-square test (χ 2 = 6.90, p=0.001). Table 5 

 Table 5: Gender and age wise significance for def/ DMF scores*.  

  
  
  

      DMFT score Pearson chi-square test OR(95%CI) 

Very low Low 

n % N % 

Age 3 -6 yrs 35 36.5% 61 63.5% 2=6.90 P=0.001*** 1.93 (1.14 – 3.27) 

    7 -12 yrs 68 22.9% 229 77.1% 

Gender Male 37 20.0% 148 80.0% 2=6.97 P=0.001*** 1.42(1.07 - 3.04). 

    Female 66 31.7% 142 68.3% 

 * Significant ** highly significant *** very highly significant  
 
(* Note: DMFT/def score as per WHO classification – Very Low =0.0 to 1.1, Low = 1.2 to2.6, 
Moderate = 2.7 to 4.4, High = 4.5 to 6.5, Very High = >6.6)  

Gingivitis prevalence and Indices:  
 
 This study reports mild, moderate and severe gingivitis of 79.2%, 3.1% and 17.7% in (3
-6) years age group and 49.8%, 9.4% and 40.7% in (7-12) years age group. The gingival index 
score is almost same for both males and females as per Pearson chi-square test (χ 2 = 2.66, 
p=0.26). Table 6 

Table 6. Gender and age wise significance for gingival index scores.  

  
  
  

gingival index score Pearson chi-square test 

Mild Moderate Severe 

n % n % n % 

Age 3 -6 yrs 76 79.2% 3 3.1% 17 17.7%   
P=0.001*** 

    7 -12 yrs 148 49.8% 28 9.4% 121 40.7% 

Gender Male 101 54.6% 12 6.5% 72 38.9%   P=0.26 

    Female 123 59.1% 19 9.1% 66 31.7% 

* Significant ** highly significant *** very highly significant  
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Table 7. Age and Gender wise distribution of def/ DMFT and Gingival index scores    

    DMFT/ 
deft    scores 

Student’s inde-
pendent t-test 

Gingival index 
score 

Student’s independent  t
-test 

Mean ±  SD Mean ± SD 

Age 3 -6 yrs 1.87 ± 0.90 t=2.38 P=0.02* 1.17 ± 0.43 t=5.19 P=0.001*** 

7 -12 yrs 2.03 ± 0.42 1.46 ± 0.47 

Gender Male 2.08 ±0.49 t=2.99 P=0.001*** 1.42 ±0.49 t=1.59 P=0.11 

Female 1.91 ±0.61 1.34 ±0.48 

Though both male and female children scored equal in gingival index (t=1.59, p= 0.11), (7-12) 
years age group children had statistically higher gingival index score (1.46) than (3-6) years age 
group (1.17)  (t = 5.19, p= 0.001). Table 7 

 * Significant ** highly significant *** very highly significant 

Age and gender wise distribution of deft/DMFT and gingival index scores   
 
In (7-12) years age group children a DMFT score of 2.03 is statistically significant when compared 
with the 1.87 def score in (3-6) years age group children ( t= 2.38, p= 0.02). Male children scored 
high in dental caries index (DMFT = 2.08) compared with female children (DMFT = 1.91) 9 t= 2.99, 
p=0.001). The overall score of DMFT obtained (2.03) falls under the category of low (1.2-2.6 
DMFT) according to WHO classification 3. 
 
Correlation of dental caries and gingival indices score  
 
Correlation between the DMFT/deft score and gingival indices scores shows a significant positive 
moderate correlation. Figure I 

Fig 1: Scatter diagram with regression estimate shows there is a significant, positive, moderate 
correlation between DMFT/deft score and gingival index score( r=0.45, p=0.001)   
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Discussion 
 
 In the present study children in or-
phanage settings were assessed for common 
oral diseases. Overall caries prevalence was 
found to be 73.3%, a finding similar to other 
studies 3,10. The caries prevalence was signifi-
cantly high in (7-12) year age group compared 
to (3-6) years (76.2% vs. 64.5%), an observa-
tion similar to  that of Dhar.V. et.al who ob-
served higher prevalence in ( 8-14) years age 
group compared to     ( 5-7) years age group 
( 50% vs. 18.6%)11. This is to be understood 
based on the fact that prevalence is high in 
higher age group due to the mixed dentition.  
Although gender difference in dental caries 
was not significant in (3-12) years, higher 
prevalence was observed in ( 7-12) years age 
group (p = 0.001) a finding comparable with 
that of Dhar.V et.al.[6] 

 
 As observed in other studies the 
DMFT/deft scores indicating severity of dental 
caries is significantly high in (7-12) years age 
group and also specifically among male chil-
dren in the same age group. [10,11] The study has 
fewer observations similar to other studies on 
prevalence of gingival diseases. The prevalence 
of gingival disease is 66% in the study popula-
tion. Jamil David et.al reported 87.3% preva-
lence of gingival disease in 5 years and 37.5% 
in 12 years old children.[3] Mahesh et.al. report 
29% prevalence of gingival disease among 12 
years old children 12. This study however ob-
tained 66% prevalence when considering all 
the children in (3-12) year age group. 
 
 The fact that one fifth of the children in 
( 3-6) years and one half of the children in (7-
12) years age group suffer from moderate to 
severe gingivitis calls for careful monitoring of 
oral diseases in the younger population in the 
community. Jamil David also observed 29% 
prevalence of severe gingivitis in 12 years old 
children which calls for special attention in 
children in mixed dentition group. Our study 
did not find any significance between oral hy-
giene practice and severity of oral diseases 
since all the children brushed once a day with 
horizontal mode of brushing and tooth paste as 
dentifrice.   
 

Conclusions and recommendations 
 
 This study throws light on the im-
portance and usefulness of early detection and 
treatment of dental caries and gingival diseas-
es among children especially in the mixed den-
tition group (7-12) years. Residential settings 
like orphanages and boarding schools should 
focus on creating awareness among the in-
mates, ensuring proper oral hygiene practices 
among (3-12) year age group, early detection 
and timely intervention of oral diseases by fre-
quent dental checkups. It also has broader im-
plications for bringing necessary strategic 
modifications in the ongoing school health pro-
gramme across nation by policy makers.  The 
strength of this study is that it looked at the 
Oral diseases among the children staying in 
Orphanages for the first time. The limitation is 
that there were constraints to perform other 
supportive tests needed to confirm the provi-
sional diagnosis made during the oral health 
survey in the orphanages. The study findings 
could serve as a base for carrying out other 
similar studies in Tamil Nadu and in other 
states in India to estimate the prevalence lev-
els of dental diseases for larger population.  
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