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Abstract

Objective: To evaluate and compare the oral health status and the impact of supervised toothbrushing and oral health 
education among school children of urban and rural areas of Maharashtra, India. Materials and Methods: A total of 200 
school children in the age group 12-15 years were selected by stratified random sampling technique from two schools 
and were further divided into two groups: Group A (urban school) and Group B (rural school). Both the groups were 
again subdivided into control group and study group. Supervised toothbrushing was recommended for both the groups. 
The toothbrushing teaching program included session on oral health education, individual toothbrushing instructions, 
and supervised toothbrushing. Dental caries increment, plaque scores, and gingival status were assessed as per the 
World Health Organization  (WHO) criteria  (1997), Turesky-Gilmore-Glickman modification of the Quigley Hein 
Plaque Index, and Loe-Silness Gingival Index (1963), respectively. Cronbach’s alpha, Chi‑square test, paired t‑test, and 
unpaired t-test were utilized for data analysis. Results: The mean plaque and gingival score reduction was significantly 
higher in the study groups as compared to the control groups. An increase in the mean of Decayed, missing, filled 
teeth (DMFT) and Decayed, missing, filled teeth and surfaces (DMFS) scores throughout the study period was seen in 
children who participated in study. Conclusion: Oral health education was effective in establishing good oral health 
habits among school children and also in enhancing the knowledge of their parents about good oral health.
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INTRODUCTION

Dental caries and periodontal diseases exert tremendous 
social, economic, and financial burden on a global scale. 
Despite a plethora of preventive measures available, 

dental plaque, the precursor of dental caries and 
periodontal disease, remains an enigma. The mechanical 
removal of dental plaque, if effectively carried out, can 
be the most effective method of maintaining good oral 
hygiene, reducing tooth decay, and promoting better 
gingival health.[1] Various methods are employed to 
maintain oral hygiene, of which the most common 
is toothbrushing.[2] It is an effective way of removing 
plaque, preventing gingivitis, and also managing 
dental caries.[3] However, the value of uncontrolled 
toothbrushing in prevention of dental caries has 
always been questioned.[4] Effective plaque removal 
depends not only on the type of toothbrush but also 
on the proper brushing technique.[5] It is obvious that 
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manual dexterity and motivation of an individual 
are of paramount importance in maintaining oral 
hygiene.[6] The plethora of literature is enormous on 
the effectiveness of the toothbrushing for achieving 
good oral hygiene; however, no study has been carried 
out exclusively to evaluate the efficacy of supervised 
toothbrushing by parents and the impact of oral health 
education on improving the oral hygiene status of 
school children. More so, no study exclusively has been 
conducted in the Indian environment. The obscurity 
in achieving a satisfactory standard of oral hygiene 
among the rural and few urban areas is of paramount 
significance when the child is not assisted or supervised 
by an adult.[7]

Thus, to explore this aim, the present study was 
designed with the objectives to evaluate and compare 
the effectiveness of supervised toothbrushing and its 
impact on oral health in school children of urban and 
rural communities.

MATERIALS AND METHODS

Study population and methodology

This comparative study was carried out by the 
Department of Pediatric and Preventive Dentistry, 
Nair Hospital Dental College, Mumbai. The 
research protocol outlining the purpose and precise 
methodology of this study of 3 months duration was 
reviewed and approved prior to its implementation 
by the institutional ethics committee as well as by the 
administrative authorities of Municipal Corporation 
of Greater Mumbai and Thane Administration. Two 
schools, Gilderlane Municipal School of Mumbai 
Central  (urban) and D. J. Galvankar High School, 
Arnala (rural), were selected for the study. The fluoride 
level of drinking water samples of the study area is 
0.03 mg/l.

The children who were in good general health as 
well as the permanent residents of the area were 
included. Children with physical limitation or motor 
incoordination, medically compromised children, 
and children with any evidence of significant oral 
soft tissue pathology other than gingivitis were not 
included. A  total of 200 school children in the age 
group 12-15  years were selected by stratified random 
sampling technique from two schools and were further 
divided into two groups: Group A  (urban school; 
Mumbai -   100 children) and Group B  (rural school; 
Arnala -   100 children). Both the groups were again 
subdivided into control group and study group having 
50 children (25 girls and 25 boys).

The children of the study groups were taught 
toothbrushing as per bass methodology, using models, 
charts, and also by live demonstrations under the 
supervision of parents, and were instructed to brush 
their teeth twice daily for 2  min using a peanut size 
of study dentifrice  (containing 1000 ppm of fluoride, 
standardized for all). They were asked to refrain from 
all other oral hygiene measures during the course of 
the study. Oral care instructions were specified, which 
included the topics on importance of oral health, 
etiology and pathogenesis of oral diseases, methods of 
oral hygiene maintenance, etc., No intervention was 
provided to the children in the control groups and 
routine oral hygiene maintenance procedures were 
continued. The dentifrices and toothbrushes were 
provided to all the children who participated in the 
study, at regular intervals. The children were further 
instructed to maintain a 3‑day diet diary, provided 
in local language as well as in English. The diet of 
the children was analyzed for sugar exposure as per 
the recommendation of Nizel.[8] At each subsequent 
visit, the feedback regarding the dentifrice usage was 
recorded.

The recording procedures of decayed, missing, filled 
teeth and surfaces  (DMFT/DMFS), plaque scoring, 
and gingival index were standardized by sessions 
of calibration between the investigator and the 
supervisor. Single examiner recorded all the parameters. 
Intra‑examiner reliability of the recorded data was 
assessed by re‑examining 10% of the children after 
2  weeks of the initial examination. The detailed oral 
health examination was carried out in their respective 
schools where they were seated on an ordinary chair 
ensuring adequate daylight, supplemented with 
a torch  (3.0 V DC) to facilitate the examination. 
The dental caries, plaque score, and gingival status 
were assessed as per the World Health Organization 
(WHO) criteria (1997), Turesky–Gilmore–Glickman 
modification of the Quigley Hein Plaque Index, and 
Loe–Silness Gingival Index, respectively. Clinical 
examination after 1 month of baseline examination and 
further at 3 months interval was carried out to evaluate 
the plaque scores, gingival status, and dental caries. Data 
collected were then subjected to statistical analysis using 
Cronbach’s alpha, Chi‑square test, paired t‑test, and 
unpaired t‑test.

RESULTS

At the end of 3 months examination, 197 children (99 
of urban school and 98 of rural school) completed the 
study. The overall dropout rate was 1.50%.
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The mean DMFT scores for girls and boys at baseline 
and at the end of 1 and 3 months for the urban and rural 
areas are depicted in Table  1 and Graph  1. The mean 
DMFS scores for girls and boys at baseline and at the 
end of 1 and 3 months for the urban and rural areas are 
depicted in Table 2 and Graph 2.

Although the overall mean DMFT and DMFS scores 
were higher in girls as compared to boys in all the four 
groups at baseline and at the end of 3 months, the results 
were not statistically significant (P > 0.05) [Tables 1 and 
2, respectively]. Furthermore, no statistically significant 
difference was observed between both the groups of 
urban and rural areas in regards to mean DMFT and 
DMFS score at baseline and at 3 months examination. An 
increase in mean DMFT and DMFS scores throughout 
the study period was seen among all the children who 
participated in the study [Tables 1 and 2, Graphs 1 and 2].

The mean plaque scores for girls and boys at baseline 
and at the end of 1 and 3 months for the urban and 
rural areas are given in Table 3 and Graph 3. The mean 
gingival index scores for girls and boys at baseline and at 
the end of 1 and 3 months for the urban and rural areas 
are given in Table 4 and Graph 4.

Baseline values of the mean plaque score and gingival 
score revealed no significant difference between all the 
four groups. At 3 months examination, the reduction 
in mean plaque and mean gingival index scores was 
significantly higher in the study groups as compared to 
the control groups in both the schools. No statistically 
significant difference was observed between the rural 
control and urban control groups with respect to mean 
plaque and gingival index score reduction at 1 and 3 

months examination. However, reduction in both the 
parameters was observed to be significantly higher in 
the rural study group as compared to the urban study 
group. Moreover, reduction in mean plaque score was 
seen to be higher in girls in both the control groups at 3 
months examination and reverse interpretation was true 
for gingival index score representing higher reduction in 
boys in both the control groups and in the urban study 
group [Tables 3 and 4, Graphs 3 and 4].

DISCUSSION

Oral health habits, attitudes, and behavior are best 
established during childhood. It is believed that 
visualization, active participation, skill training, and 
reinforcement are of paramount importance in 
establishing and altering behavior in a child. Also, the 
largest and the most significant group accessible for oral 
health education is always seen in school systems. For that 
reason, in the present study, classroom was considered 
an ideal setting to conduct supervised toothbrushing 
program, especially in rural areas where oral health 
facilities are meager and rarely parents are concerned of 
their children’s toothbrushing behavior. However, a study 
by Lindhe and Koch,[9] concluded the impracticability of 
prolonged careful supervision of toothbrushing behavior.

The present study was carried out in a rural area of 
Arnala in Thane district of Maharashtra. Thane is the 
largest district in Maharashtra, comprising mainly 
tribal population, who are away from modern life of 
civilization, even though it is just 70 km away from 
Mumbai. The tribal population of Thane including 
Arnala is deprived of modern amenities. The children 
are motivated by dedicated social workers to attend 
school, as most of the students do not attend school 

Graph 1: Mean DMFT score in children at baseline and at the end of 
1 and 3 months Graph 2: Mean DMFS score in children at baseline and at the end of 1 

and 3 months

Graph 3: Mean plaque score in children at baseline and at the end of 1 
and 3 months

Graph 4: Mean gingival index score in children at baseline and at the 
end of 1 and 3 months
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regularly. As far as oral hygiene habits are concerned, 
it was surprising to know that the children were not 
brushing their teeth regularly and even some of the 
parents including their children were using neem, 
babool, or kikar twig. Few of them were also using 
charcoal, burnt cow dung cake powder, etc., Parents 
too in the study area were found to be with neglected 
attitude and practice regarding oral hygiene. Therefore, 
parents were sensitized by giving oral hygiene 
instructions and demonstration on brushing technique, 
and were instructed to supervise child’s toothbrushing 
at home. The rural school population of Arnala was 

specially targeted for this. To have proper control over 
the brushing regime, supervised brushing was initiated. 
Even though in Mumbai it could have been without 
parents’ supervision, the children studying in municipal 
school are from weaker sections and most of them live 
in slums, hence supervised toothbrushing was initiated.

The selected age group was from 12 to 15  years, 
since 12  years  (as per WHO recommendations) is 
regarded as an age for international comparison and 
global monitoring of disease trends including dental 
caries, while 15  years is considered the last age 

Table 1: DMFT score in children at baseline and at the end of 1 and 3 months
Examination DMFT score Urban Rural

Control Study Control Study
Girls Boys Girls Boys Girls Boys Girls Boys

Baseline Mean 4.08 3.96 4.00 3.92 2.96 2.80 2.84 2.72
SD 1.55 1.51 1.73 1.44 1.27 1.50 1.28 1.21

1 month examination Mean 4.12 4.00 4.00 3.96 3.00 2.80 2.84 2.72
SD 1.62 1.50 1.73 1.43 1.29 1.50 1.28 1.21

3 months examination Mean 4.12 4.00 4.04 3.96 3.00 2.79 2.84 2.76
SD 1.62 1.50 1.81 1.49 1.29 1.62 1.28 1.27

Examination Unpaired t‑test
Urban control Urban study Rural control Rural study

t‑value P value t‑value P value t‑value P value t‑value P value
Baseline 0.277 0.783 0.178 0.860 0.406 0.686 0.341 0.735

Not significant Not significant Not significant Not significant
1 month examination 0.272 0.787 0.089 0.929 0.500 0.619 0.341 0.735

Not significant Not significant Not significant Not significant
3 months examination 0.172 0.787 0.172 0.864 0.495 0.623 0.222 0.825

Not significant Not significant Not significant Not significant
DMFT=Decayed, missing, filled teeth, SD=Standard deviation

Table 2: DMFS score in children at baseline and at the end of 1 and 3 months
Examination DMFS score Urban Rural

Control Study Control Study
Girls Boys Girls Boys Girls Boys Girls Boys

Baseline Mean 6.28 5.96 6.04 5.80 4.92 4.36 4.60 4.16
SD 2.61 2.19 2.59 2.20 2.14 2.38 2.12 1.99

1 month examination Mean 6.32 6.00 6.04 5.84 4.92 4.40 4.60 4.16
SD 2.66 2.16 2.59 2.19 2.19 2.40 2.12 1.99

3 months examination Mean 6.32 6.00 6.08 5.88 4.96 4.33 4.64 4.20
SD 2.66 2.16 2.66 2.27 2.22 2.48 2.10 2.06

Examination Unpaired t‑test
Urban control Urban study Rural control Rural study

t‑value P value t‑value P value t‑value P value t‑value P value
Baseline 0.470 0.640 0.353 0.725 0.875 0.386 0.756 0.453

Not significant Not significant Not significant Not significant
1 month examination 0.467 0.642 0.295 0.769 0.787 0.435 0.756 0.453

Not significant Not significant Not significant Not significant
3 months examination 0.467 0.642 0.290 0.773 0.921 0.362 0.748 0.458

Not significant Not significant Not significant Not significant
SD=Standard deviation, DMFS=Decayed, missing, filled teeth and surfaces
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from which a reliable sample may be easily obtained 
through the school system in most countries. The 
children selected from the municipal and rural 
schools in a metropolitan city like Mumbai with 
diversity of religions and languages were obviously 
expected to be from varied socioeconomic status. In 
view of the family characteristics, a strong influence 
of mothers on their children’s toothbrushing habit 
has been documented.[10] Moreover, the implication 
of oral hygiene sessions and its compliance could 
only be ensured by parents’ supervision at their 
home.

The duration of the study was 3 months, sufficient 
for plaque to accumulate as supported by a study 
in which clinical signs of gingivitis were observed 
within 10-21  days.[11] The assessment of dental caries 
increment was in accordance with WHO criteria 
(1997), as it allows comparison of results with other 
national and international investigations using 
the same recording criteria.[12] The plaque scores 
were recorded using Turesky-Gilmore-Glickman 
modification of the Quigley Hein plaque index,[13] 
which has an advantage of clear objective definitions 
of each numerical score included in the index. For 

Table 3: Plaque score in children at baseline and at the end of 1 and 3 months
Examination Plaque score Urban Rural

Control Study Control Study
Girls Boys Girls Boys Girls Boys Girls Boys

Baseline Mean 2.60 2.83 2.58 2.79 2.82 2.96 2.78 2.91
SD 0.48 0.33 0.26 0.42 0.37 0.57 0.60 0.54

1 month examination Mean 2.48 2.76 1.47 1.76 2.67 2.87 1.49 1.68
SD 0.33 0.24 0.19 0.27 0.34 0.35 0.36 0.36

3 months examination Mean 2.41 2.67 0.78 0.95 2.55 2.73 0.73 0.82
SD 0.39 0.39 0.19 0.20 0.36 0.33 0.31 0.30

Examination Unpaired t‑test
Urban control Urban study Rural control Rural study

t‑value P value t‑value P value t‑value P value t‑value P value
Baseline −1.924 0.060 −2.035 0.047 −1.030 0.308 −0.790 0.433

Not significant Significant Not significant Not significant
1 month examination −3.445 0.0012 −4.387 6.271 −2.056 0.045 −1.874 0.067

Significant significant significant Not significant
3 months examination −2.368 0.022 −2.925 0.005 −1.809 0.077 −1.071 0.289

Significant Significant Not significant Not significant
SD=Standard deviation

Table 4: Gingival index score in children at baseline and at the end of 1 and 3 months
Examination Gingival index score Urban Rural

Control Study Control Study
Girls Boys Girls Boys Girls Boys Girls Boys

Baseline Mean 0.23 0.31 0.23 0.30 0.37 0.41 0.36 0.39
SD 0.08 0.11 0.10 0.14 0.08 0.08 0.11 0.16

1 month examination Mean 0.22 0.29 0.15 0.19 0.36 0.38 0.20 0.24
SD 0.07 0.09 0.07 0.08 0.06 0.06 0.05 0.13

3 months examination Mean 0.21 0.29 0.11 0.12 0.35 0.37 0.11 0.13
SD 0.06 0.07 0.06 0.05 0.05 0.06 0.04 0.10

Examination Unpaired t‑test
Urban control Urban study Rural control Rural study

t‑value P value t‑value P value t‑value P value t‑value P value
Baseline −2.824 0.007 −2.002 0.051 −1.931 0.059 −0.764 0.448

Significant Not significant Not significant Not significant
1 month examination −3.143 0.003 −2.028 0.048 −1.203 0.235 −1.408 0.165

Significant Significant Not significant Not significant
3 months examination −4.097 0.00016 −0.566 0.574 −1.388 0.172 −1.026 0.310

Significant Not significant Not significant Not significant
SD=Standard deviation
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recording the gingival index score, gingival index system 
as proposed by Loe and Silness was used[14] which is 
entirely confined to qualitative changes in the gingival 
soft tissue.[15] Duration of toothbrushing is known to 
produce the strongest effect on plaque removal and 
should be emphasized in dental health education.[16] 
Hence, children were advised to brush twice daily 
for 2  min with bass method, thereby controlling the 
type of toothbrush and dentifrice, and the frequency 
and method of toothbrushing. The prime objective 
of the study was to boost proper oral health through 
supervised brushing among students selected in two 
different locations, i.e.,  the rural area of Arnala  (one 
of the tribal and backward areas) in Thane district 
and a Municipal School in Mumbai Central. The bass 
technique was preferred over modified bass technique 
as it is simpler and easier for children to learn. As the 
children were not brushing at all, to encourage brushing 
habits, we preferred the simple technique, i.e.,  bass 
technique, as the initial measure.

The 3‑day diet diary of every child was assessed to find 
out the nutritional status and hidden sugar in the diet. 
The diet history was taken which revealed that intake 
of carbohydrate was more and protein was less and the 
child had four to five sugar intake per day, including 
tuck shop sweets, etc., and the same was observed with 
the Mumbai school children  (the first response was 
with whatever money they had, they bought sweets). 
The diet chart revealed that most of children did not 
receive proper food with proper nutrition value.

Evaluation of DMFT and DMFS scores

No statistically significant difference in caries increment 
was seen in children in the study group as compared 
to the control group, which is in accordance with the 
previous studies on oral health education[17,18] in which 
supervised toothbrushing sessions in the study groups 
were carried out and no significant reduction in caries 
increments was observed. However, the present study 
results are not in accordance with the study confirming 
reduced caries increment in the study population.[19]

Evaluation of mean plaque and gingival index scores

The difference in relation to the mean plaque and 
gingival index scores from baseline to 3 months 
in the study and control groups of both urban and 
rural areas was statistically significant. The results 
are in accordance with various studies.[9,20‑23] A study 
carried out to determine the impact of an educational 
oral health program conducted within a club of 
America in Chicago also reported a statistically 

significant difference in plaque and gingival scores 
between study and control groups.[24] The results 
of the present study are not in agreement with the 
outcome of a 3‑year school‑based study carried 
out in a rural non‑fluoridated community of East 
Hampton, Connecticut, in which lesser mean plaque 
and gingival scores were observed in the study group 
at the first follow‑up examination and the scores 
were nearly at baseline levels at the second follow‑up 
examination.[25]

In the present study, reduction in plaque and 
gingivitis was observed among children in the control 
group, which is attributed to the Hawthorne effect,[26] 
i.e.,  by virtue of participating in the study and 
undergoing frequent oral examinations, the children 
became self‑motivated to improve their brushing 
technique.

Although the present study has yielded similar outcome 
to that of many other studies, it differs in relation to the 
manner of motivation. Simpler methods such as dental 
education programs and supervised toothbrushing have 
been adopted in this study without the use of expensive 
aids. Other studies have used frequent prophylaxis for 
longer duration along with supervised toothbrushing, 
which is impractical in an Indian scenario, as dental 
professionals will be able to attend a limited number of 
children and immense manpower also will be required. 
In contrast to this, the present study method can be 
employed on a larger scale with minimum expenditure 
and manpower.

CONCLUSION

The school‑based caries preventive program comprised 
oral hygiene instructions and supervised toothbrushing 
education was effective in imparting oral health 
knowledge and establishing good oral hygiene habits 
in school children and in improving their oral hygiene 
status and the attitudes of their parents. With these 
positive findings, it is recommended that similar 
programs be supported and implemented with a larger 
sample size to determine the long‑term effect of such 
programs and to improve the poor oral health situation 
among school children.
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