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frequency,[7] diet[8] and dental caries.[9] The severity of 
gingivitis observed in children could also depend on 
the above-mentioned factors.[7-9] Gender differences in 
the levels of plaque and gingivitis has been previously 
reported, where males tended to have signifi cantly 
lower PI scores, but higher gingival index (GI) 
scores than females.[9] Since gingival infl ammation is 
prevalent in children and adolescents, it is important to 
identify the factors that could infl uence the occurrence 
of gingivitis in its early stages. This could improve our 
understanding of the disease progression and could 
facilitate a treatment planning and oral hygiene care 
for children in need.[3]

Until date, there is a paucity of information on the 
status of gingival health in school children living 
in the United Arab Emirates (UAE).Therefore, the 
present study was undertaken to evaluate the gingival 

INTRODUCTION

Children with healthy gingival tissues most likely 
progress to adult life with good periodontal health.[1] 
Previous reports indicate that a periodontal disease is 
the second most frequent dental problem in children 
and adults.[2] Children often manifest periodontal 
disease as inflammation of the gingival tissue.[3] 
Studies in the Arab region showed moderate to the 
high prevalence of gingivitis in children, in Yemen 
27% of the 5-year olds and 78.6% of the 12-year olds 
had gingivitis.[4] Prevalence of gingivitis was reported 
to be 97% in 6-7-year-old children in Iran.[5]

Gingivitis in children occurs, usually, as a result of 
bacterial plaque accumulation on the cervical margins 
of the teeth.[6] The amount of plaque accumulation in 
children varies in accordance to their tooth brushing 
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condition among school children in Sharjah, UAE 
and to determine its relationship with tooth brushing 
frequency, diet and dental caries.

MATERIALS AND METHODS

This cross-sectional study was conducted on a sample 
of 405 children who attended the pediatric dentistry 
teaching clinic at the University of Sharjah, from 2011 
to 2013. The sample comprised of 232 (57%) boys and 
173 (43%) girls. Children were grouped based on age, 
as ≤6 years, age range 3–6 years (n = 84) mean age 
4.72 ± 0.50 and >6 years, age range 6–12 years (n = 321) 
mean age 8.47 ± 1.65. This study was approval by 
the Research and Ethics Committee, University of 
Sharjah. All parents signed consent forms. In this 
study, children with medically compromising 
conditions such as diabetes,[10] leukemia[11] and 
immunodefi ciency[12] that could affect the periodontal 
health were excluded. Healthy children presently not 
undergoing orthodontic or periodontal treatment 
were included in this study.

All examinations were performed by dentists who 
passed an intra or inter-examiner calibration before 
the beginning of the study. The children were 
examined for gingival condition and dental caries 
while seated on the dental chair. The amount of dental 
plaque and gingival condition were assessed on the 
inner and outer surfaces of six index teeth. Silness 
and Loe[13] criteria were used to quantify plaque 
deposition, whereas gingival status was assessed 
using GI of Loe and Silness.[14] The average amount 
of plaque accumulation and the gingival condition in 
school children were measured and categorical scores 
were used. Dental caries was charted using WHO 
1997 criteria.[15] Dental examination, tooth brushing 
frequency and 24 h diet chart were recorded on 
pediatric dentistry case sheet by calibrated dentists.[16] 
The diet was classifi ed depending on the physical 
characteristics of the food as mixed and soft while 
examining the 24 h dietary recall chart. The parents 
of each child were asked to list everything their child 
consumed from the present to the previous day. The 
co-investigator reviewed the diet chart. Consumption 
of soft and liquid food was classifi ed as soft diet, 
whereas inclusion of fruits, vegetables and cereals in 
the daily diet were considered as mixed.

Data were analyzed using the Statistical Package 
for Social Sciences SPSS version 21. Descriptive 
statistics, Chi-square, Spearman’s rho, Kruskal–
Wallis and Mann–Whitney tests were used to 

examine the relationship between dental caries, 
plaque and gingivitis scores (dependent variables) 
and age, gender, tooth brushing frequency and diet, 
the independent variables in this study. Logistic 
regression analysis was used to assess the relationship 
between gingivitis (present vs. absent) and possible 
risk factors (gender [male vs. female], age (≤6 years 
vs. >6 years), diet (soft vs. mixed) and tooth brushing 
frequency (irregular tooth brushing vs. one vs. 
twice vs. three)). Level of significance was set at 
α = 0.05 (two-tailed).

RESULTS

The mean plaque, gingival, decayed, missing, and 
fi lled teeth (dmft), DMFT scores for both males and 
females children in both age categories are shown in 
Table 1. Mean PI scores were signifi cantly higher in 
males ≤6 years than females (mean: 1.63 [SD: 075] vs. 
mean = 1.33 [SD: 0.74]; P = 0.002). Whereas among 
children >6 years old, females had higher mean 
scores compared with males (mean: 1.76 [SD: 0.67] vs. 
mean: 1.54 [SD: 0.76], P = 0.02; respectively). Table 2 
depicts the results of the association between plaque 
and gingival scores with age and gender. The results 
show that, females >6 years had signifi cantly higher 
plaque and GI scores compared to male (P < 0.05).
It is also apparent that children >6 years had higher 
gingival scores compared to those ≤6 years.

In the present sample, the majority of the children 
brushed their teeth once a day. And we could not 
observe a significant correlation between tooth 
brushing frequency and plaque and gingival 
score values (P > 0.05). The association between 
dental caries mean plaque and gingival scores are 
depicted in Table 3. An increase in primary dmft 
values corresponded to increase in plaque index 

Table 1: Mean plaque index, gingival index, DMFT 
and dmft scores in children ≤6 and >6 years old
Gender Age

≤6 years >6 years
Mean±SD P Mean±SD P

Male Female Male Female
Dmft 7.86±3.35 6.97±3.38 0.20 6.00±3.55 5.79±3.84 0.45
DMFT 0.04±0.28 0.03±0.17 0.77 1.48±2.14 1.79±2.21 0.10
Plaque 
index

1.63±0.75 1.33±0.74 0.01 1.54±0.76 1.76±0.67 0.02

Gingival 
index

1.06±0.81 1.06±0.79 0.82 1.18±0.70 1.31±0.61 0.20

Mann–Whitney test. SD: Standard deviation, DMFT: Decayed, missing, and 
fi lled teeth
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and GI scores (P ≤ 0.05), although not signifi cant, a 
similar trend was observed in DMFT scores (P = 0.06, 
P = 0.13, respectively). The present study showed 
no significant correlation between the physical 
structure of the diet with dmft/DMFT and plaque/
GI scores [Table 4] (P > 0.05).

Logistic regression analysis of the predictors of 
gingivitis showed that males were 2.11 (odds 
ratio [OR] = 0.47) times less likely to have gingivitis 
compared with females (OR= 0.47, 95% confi dence 
interval [CI]: 0.24-0.93; P = 0.03). Children who 
were 6 years of age and below were 3.06 times 
less likely to have gingivitis compared with older 
children (OR = 0.33, 95% CI: 0.17-0.62; P = 0.00). Other 
factors such as tooth brushing frequency and diet were 
not signifi cantly associated with gingivitis [Table 5].

DISCUSSION

This study assessed the gingival condition 
and determined the predictors of gingivitis 
in schoolchildren in Sharjah, UAE. The sample 
comprised of 232 boys and 173 girls. The sample 
size used in this study is adequate to observe 
approximately 20% prevalence of moderate to 
severe gingivitis using a power of 80% and α level 

Table 2: Relationship of plaque and gingival indices with the age and gender
Age

≤6 years n (%) >6 years n (%) P
Male Female P Total Male Female P Total

Plaque index*
0.0 2 (3.9) 2 (6.1) 0.16 4 (4.8) 7 (3.9) 0 0.00 7 (2.2) 0.41
0.1-0.9 21 (41.1) 21 (63.6) 42 (50.0) 91 (50.3) 52 (37.1) 143 (44.6)
1.0-1.9 22 (43.1) 7 (21.2) 29 (34.5) 61 (33.7) 69 (49.3) 130 (40.5)
2.0-3.0 6 (11.8) 3 (9.1) 9 (10.7) 22 (12.2) 19 (13.6) 41 (12.8)

Gingival index**
0 12 (23.5) 7 (21.2) 0.98 19 (22.6) 22 (12.2) 6 (4.3) 0.05 28 (8.7) 0.00
0.1-1.0 27 (52.9) 19 (57.6) 46 (54.8) 113 (62.4) 90 (64.3) 203 (63.2)
1.1-2.0 9 (17.7) 5 (15.2) 14 (16.7) 37 (20.4) 39 (27.9) 76 (23.6)
2.1-3.0 3 (5.9) 2 (6.1) 5 (6.0) 9 (5.0) 5 (3.6) 14 (4.4)

Chi-square test. *Plaque index: 0.0=Excellent; 0.1-0.9=Good; 1.0-1.9=Fair; 2.0-3.0=Poor, **Gingival index: 0=No infl ammation; 0.1-1.0=Mild; 1.1-2.0=Moderate; 
2.1-3.0=Severe

Table 3: Relationship between plaque and gingival indices with mean DMFT/dmft scores
Plaque index Gingival index

Mean±SD P Mean±SD P
0.0 0.1-0.9 1.0-1.9 2.0-3.0 0 0.1-1.0 1.1-2.0 2.1-3.0

dmft 5.00±3.55 5.64±3.46 6.55±3.47 7.76±4.49 0.00 6.00±3.93 5.95±3.45 7.06±3.93 6.84±4.10 0.05
DMFT 0.00±0.00 1.30±1.97 1.21±1.87 1.78±2.82 0.06 0.72±1.56 1.29±1.91 1.40±2.02 2.21±3.92 0.13
Kruskal–Wallis test. *Plaque index: 0.0=Excellent; 0.1-0.9=Good; 1.0-1.9=Fair; 2.0-3.0=Poor, **Gingival index: 0=No infl ammation; 0.1-1.0=Mild; 1.1-2.0=Moderate; 
2.1-3.0=Severe. SD: Standard deviation, DMFT: Decayed, missing, and fi lled teeth

Table 4: Relationship of dmft, DMFT, plaque and 
gingival indices with diet

Diet
Mean±SD P

Soft Mixed
dmft 6.44±3.53 5.95±3.86 0.12
DMFT 1.30±2.02 1.28±2.09 0.77
Plaque index 1.58±0.70 1.66±0.79 0.43
Gingival index 1.16±0.65 1.27±0.76 0.29
Mann–Whitney test. SD: Standard deviation, DMFT: Decayed, missing, and 
fi lled teeth

Table 5: Logistic regression output on the predictors 
of gingivitisa

Predictor OR 95% CI P
Genderb

Male 0.47 0.24-0.93 0.03
Agec

≤6 years 0.33 0.17-0.62 0.00
Dietd

Soft 1.30 0.69-2.47 0.42
Tooth brushing frequencye

Once 1.54 0.76-3.14 0.23
Twice 1.41 0.63-3.15 0.41
Three 0.00 0.00 1.00

aPredictors of gingivitis was determined as present versus absent, bReference 
category female, cReference category age >6 years, dReference category mixed 
diet, eReference category irregular tooth brushing frequency. CI: Confi dence 
interval, OR: Odds ratio
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of 0.05 (two-tailed). Our fi ndings showed higher 
gingivitis scores than previously reported in Yemen 
among 5-year-old children, in which, the mean 
plaque and gingivitis scores were 0.35 (SD: 0.47) 
and 0.19 (SD: 0.38); respectively. The mean dmft 
scores noted in the present study are higher than 
the previously reported mean dmft (4.9 ± 4.3) 
in 5- and 6-year-olds from Ajman, UAE.[17] In 
children >6-year-old mean plaque and GI scores were 
higher when compared with 12-year-old children 
from Yemen.[4] However, in a study conducted 
among Jordanian school children it was reported 
that 14–15 year olds had higher GI when compared 
with the present >6 year old group.[9] Whereas, the 
mean DMFT scores in >6 year olds noted in the 
present study are comparable to national survey of 
the oral health in 12 and 15 year old school children 
in the UAE, in which the mean DMFT at 12 years 
was 1.6.[18] These fi ndings indicate that children in 
Sharjah, UAE have poor oral health. Hence, there 
is a need for oral health education and promotion 
among children in this age group in the UAE.

In the present study, plaque scores in 6-year-old 
boys were higher than girls; this could be due to 
the lack of proper supervised tooth brushing in 
young children.[19] It can also be speculated that 
6-year-old boys are less likely to follow oral hygiene 
instructions when compared to girls because a male 
child is interested in outdoor activities. However, 
in children >6 year old, girls had a higher plaque 
and GI scores. This could be attributed to lack of 
appropriate tooth brushing. In the present study, it 
was observed that most of the children brushed their 
teeth once a day, but we did not observe a signifi cant 
correlation between frequency of tooth brushing and 
gingival infl ammation. This could be attributed to 
false reporting of tooth bushing practices. Gingival 
infl ammation noted to be higher in the our study 
among girls >6 years old could be explained by early 
onset of puberty compared to boys.[20] In the present 
study girls >6 year old had a higher plaque and GI 
compared to boys. These fi ndings were also reported 
by Mascarenhas.[21] To the contrary, Qaderi and Taani 
in Jordan,[9] Weissenbach et al.[22] in France showed 
that boys had a higher plaque and GI compared 
with girls. This lack of agreement could be related to 
culture difference, in which parents may pay more 
attention to their male than female children. While 
comparing the gingival health between age groups, 
children >6 years had higher mean GI score values 
compared to children ≤6 years, this fi nding is in 
agreement to previous results reported by Al-Haddad 

et.al.[4] in which 12-year-old children had a higher GI 
compared to 5-year-old.[4]

Consistent with previous research[23] increase plaque 
and GI scores were associated with increased 
dmft/DMFT. Similar fi ndings were also observed 
in 13-15-year-old adolescents where increased DT 
values were signifi cantly associated with increasing 
GI.[24] Therefore, fair (1.0-1.9) plaque scores observed 
in the present study could be attributed to caries 
development in primary and permanent teeth. Pain 
and sensitivity from decayed teeth might have 
prevented children from masticating on certain 
quadrants. This, compounded with poor tooth 
brushing practices, observed in the present study 
could explain the positive association between dmft/
DMFT and GI.

The association between the physical characteristics 
of the diet, dental caries and gingival health was 
explored in this study. It was assumed that a child 
consuming a mixed diet with fi ber content will have 
a better cleansing effect on the teeth and surrounded 
soft tissues leading to reduced susceptibility to dental 
caries and gingivitis. However, we did not observe a 
statistically signifi cant difference between diet and 
dental caries or gingivitis. Nevertheless, the mean 
dmft/DMFT in children consuming soft diet with no 
fi ber content was higher than children consuming 
mixed diet. Previously it was shown that, sucrose 
consumption presumably a soft diet was associated 
with increased visible plaque and risk of developing 
dental caries in 6-year-olds, which was 1.7 times 
higher compared to children consuming sweets once 
a week or less.[25]

Regression analysis in the current study clearly 
demonstrated that females and children aged more 
than 6-years were likely to have gingivitis. Though the 
status of gingival health in children have been assessed 
in the neighboring Arab countries, this information is 
scarce in the UAE.[4,5,9] Therefore, the fi ndings of the 
present study contributed to the knowledge on the 
presence of gingivitis in children in the age range of 
3-6 and >6-12 years.

Limitations of this study include that data were not 
collected on the children’s socioeconomic status, 
which is known to have an effect on children’s oral 
health.[2]

More information regarding the children’s diet such 
as sugar intake, frequency of snacking could also 
have provided additional evidence regarding the 
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relationship between diet, gingivitis and dental 
caries.

In view of the presence of dental caries and gingivitis 
in children living in the UAE, efforts should be made 
to control this disease by encouraging good oral and 
dental health for children at the community and 
individual levels. Skills required to improve oral 
hygiene practices in children could be refi ned by 
teaching and motivating them to brush their teeth 
through implementing preventive programs in public 
and private schools in the country.

CONCLUSION

Current study clearly demonstrated that female 
gender and children more than 6-years were more 
likely to have gingivitis.
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