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ABSTRACT 
Introduction: The effects of periodontal diseases observed in adults have earlier inception in life period. 
Gingival diseases in a child may progress to jeopardize the periodontium in adult hood. Therefore, 
periodontal diseases must be prevented and diagnosed early in the life. Periodontal diseases risk factors 
must also be identified. The aim of this research was to find the prevalence and identify the risk factors of 
gingivitis among the children referred to Isfahan (Khorasgan) Azad University Dental School Clinic, 
Isfahan, Iran. 

Methods and Materials: In this research, the prevalence of gingivitis and its related risk factors were 
determined in 360 school children referred to Isfahan Azad University Dental School clinic. A 
questionnaire was filled for each student in which some information regarding their parent's education 
level, family income, and their school results were obtained. The habit of mouth breathing was also 
assessed. Then gingival, plaque, and oral hygiene indices were determined and recorded for each student. 

Results: The prevalence of gingivitis was 73% among the children. With increasing the age from 6 to 11, 
the severity of gingivitis was increased. In all age groups, level of oral hygiene was superior in girls. Poor 
oral hygiene, mouth breathing, lower family income, and lower level of mother's education had negative 
effects on gingival health. 

Discussion: The high prevalence of gingivitis observed in this research showed that comprehensive 
educational, preventive, and therapeutic oral hygiene programmes are needed to be planned from early 
school years.  
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Introduction 
The effects of periodontal diseases in adults 
have earlier inception in life period 1. Untreated 
gingival diseases in child hood, may progress to 
severe form of periodontal diseases in adult 
hood 2, 3.

Therefore, diagnosis and treatment of 
gingivitis in early ages is important.  
 In developed countries, the prevalence and 
severity of gingivitis are widely studied at 
different ages. The prevalence of gingivitis in 
children has reported from 61.5 % in the USA4

to 85 % in Australia 5, 70% in Mexico6, and 95% 
in India 7. Chronic mild gingivitis is the most 

common form of periodontal diseases observed 
in children 8.

Although the prevalence of gingivitis in 
children is widely studied at different ages in 
developed countries, there is little information 
about severity of gingivitis in school children in 
Iran.  
 Dental plaque is the main cause of gingivitis. 
However, other factors such as systemic 
diseases, hormonal changes, sex, age, and 
economic conditions may also influence the 
response of gingival tissues to dental plaque 9.

Therefore, the aim of this research was to 
find the prevalence and risk factors of gingivitis 
in school children in Isfahan, Iran. 
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Methods and Materials 
In this research, 360 school children (aged 6-11 
years old) were randomly chosen from ones who 
were referred to Isfahan (Khorasgan) Islamic 
Azad University dental clinic. Children were 
equally divided in 6 age groups. 
 A questionnaire was filled by each student's 
parents, in which comprehensive information 
regarding family income, children's school 
results, and level of mother, and father's 
education were obtained. The habit of mouth 
breathing was also assessed. 
 During clinical examination, at first, gingival 
surface was dried. Then gingival index 10, plaque 
index 11, and oral hygiene indices 12 were deter-
mined for each child. 
 The correlation between gingival index score 
and gingival condition is shown in table 1. 

 

Table 1. Correlation between gingival index score 
and gingival condition. 

Gingival Index Gingival 
condition 

0-1 Good+

1.1-2 Medium* 
2.1-3 Bad* 

+Good: no gingivitis is present. 
*Medium and Bad: gingivitis is observed. 
 
After collecting all necessary information and 
clinical examinations, Chi-square, ANOVA, and 
student t-test were used for statistical analysis.  

Results 
Overall, only 27.22 % of children had good 
gingival conditions (no signs of gingivitis were  
 

Table 2. Mean of gingival (GI) and oral hygiene Indices(OHI) in all children at different ages 
 

seen); whereas 72.78 % of children had medium 
or bad gingival conditions (signs of gingivitis 
were observed). In children with good oral 
hygiene, 22.78% were boys and 31.67% were 
girls. 
 Table 2 shows that mean gingival index (GI) 
was increased from 6 to 11 years old of age. 
This increase was observed in both sexes (boys 
and girls). The rise in gingival index with 

increasing age was statistically significant 
(P<0.05). 
 Mean of OHI was also increased from 6-11 
years old of age in boys. In girls, however OHI 
was increased from ages of 6-8 and decreased 
from 8-11. ANOVA test revealed that there was 
no statistically difference in OHI between boys 
and girls at different ages (P>0.05). 

 
Table 3. The relation between mouth breathing (MB) and gingival condition (GC). 

good medium Bad total GC 
MB NO. % NO. % NO. % NO. % 
Present 17 13.28 98 76.56 13 10.16 128 35.56 
Not present 81 34.91 145 62.50 6 2.59 232 64.44 
total 98 27.22 243 67.50 19 5.28 360 100 

Table 3 shows that 35.56 % of children had 
mouth breathing in which only 13.28 had good 
gingival condition; whereas this rate (good 
gingival condition) was 34.91% for children 

who did not have mouth breathing. 32% of boys 
had mouth breathing habit in which only 11.86% 
had good gingival conditions. Among the girls, 
38.33 % had mouth breathing habit in which 

Age Number Mean of GI SD Mean of OHI SD 
6 60 1/016 0/4 1.941 0/75 
7 60 1/086 0/33 1.986 0/78 
8 60 1/195 0/31 2.172 0/72 
9 60 1/232 0/34 2.142 0/71 
10 60 1/315 0/47 2.198 0/72 
11 60 1/398 0/54 2.225 0/67 
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only 14.49 % had good gingival conditions. 
Using chi-squares test, there was a direct  

 

Table 4. The relation between level of mother's education (LME) and gingival condition (GC). 
 

good medium Bad total GC 
LME No. % No. % No. % No. %
High 15 53.57 12 42.86 1 3.57 28 7.78 
Medium 38 44.26 82 54.10 2 1.64 122 33.89 
Low 31 29.60 115 66.45 6 3.95 152 42.22 
Uneducated 14 14.14 34 58.62 10 17.24 58 16.11 
Total 98 27.22 243 67.50 19 5.28 360 100 

relationship between mouth breathing and 
gingivitis in both sexes (P<0.05). 
 Table 4 shows that the best gingival 
condition was observed in children with highly 
educated mothers (53.57%). The worst gingival 

conditions were observed in children with low or 
 
non educated parents. A statistically significant 
relationship was observed between level of 
mothers' education and good gingival conditions 
(P<0.05). 
 

Table 5. The relation between family income(FI) and gingival condition(GC). 

 

Table 5 shows that in 66.67% of children 
with high economic level, gingival condition 
was good; whereas, good gingival condition was 
observed in 38.4% of medium and only in 6.74 
% of low economic classes. A direct relation 
was observed between child's family income and 
gingival condition (P<0.05). 

Discussion 
The results of this research showed that the 
prevalence of gingivitis was about 73% among 
the children between 6 and 11 years of old. This 
rate raises with increasing in age from 6 to 11. 
The prevalence of gingivitis was more in boys 
than girls, but this difference was not 
statistically significant. This result agrees with 
results of Kelly and Sanchez study 13, but
Marshal and Magnusson study 14 showed that 
the prevalence of gingivitis was more in boys 
and this difference could be due to social and 
ethnical differences. 

 The results of this research also showed that 
oral hygiene negligence was the most important 
factor in developing gingivitis in both sexes at 
different ages which is in agreement with most 
of the similar studies. 
 In all age groups, oral hygiene was superior 
in girls than boys which is in agreement with the 
Khordy study 15 and may be due to the fact that 
girls are more concerned about their oral 
hygiene and they perform oral hygiene 
procedures more precisely. 
 This research showed that mouth breathing 
habit had direct effect on gingival inflammation. 
This is also in agreement with the study of 
Jocobsone 16 and could be explained by 
dehydration of exposed surface of gingiva 
during mouth breathing at night. 
 One interesting result of this research was 
that the level of mothers' education had positive 
influence on gingival health of the child. This 
finding shows that the higher educated mothers 

good medium bad total GI 
FI No. % No. % No. % No. % 
Good 38 66.67 19 33.33 0 0 57 15.83 
Medium 48 38.40 74 59.20 3 2.40 125 34.72 
Weak 12 6.74 150 84.27 16 8.99 178 49.45 
Total 98 27.22 243 67.50 19 5.28 360 100 
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can influence their child's attitude about oral 
hygiene procedures. 
 The child's family income had direct 
influence on gingival condition. This finding is 
also in agreement with results of Griffits and 
Addy 17 and similar studies. 

Limitations: 
1-Hormonal changes during puberty and 
menstrual cycle aggravate the gingival response 
to local factors. Pronounced inflammation, 
edema, and gingival enlargement result from 
local factors that would ordinarily cause a 
comparatively mild gingival response. The 
effect of hormonal changes on gingival tissues 
may influence some of gingival indices 
measured in girls. 

2-During mixed dentition, partially exfoliated, 
loose deciduous teeth could often cause some 
degree of gingivitis. This factor also may have 
some effects on gingival indices measured in 
both sexes. 

Conclusion: 
The high prevalence of gingivitis observed in 
this research showed that comprehensive 
educational, preventive, and therapeutic oral 
hygiene programmes are needed to be planned 
from early school years. Factors like oral 
hygiene, sex, mouth breathing, level of mother's 
education, and family income have direct 
influence on children gingival health. 
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