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INTRODUCTION 

           Dental plaque is considered as one of the etiological factor for caries 

and gingivitis 
1
. Regular and complete plaque removal is one of the best ways 

in preventing these diseases and maintaining oral health. Various chemical and 

mechanical methods are available for plaque control. Tooth brushing is found 

to be the most popular and effective method for plaque removal. Manual tooth 

brushing still remains the choice in majority of the population because of its 

low cost, ease of use, ready availability and proven efficacy in removal of 

plaque
. 
It is found to be as effective as powered toothbrushes 

2,3,4
. However 

clinical experiences show that tooth brushing alone rarely results in plaque 

free condition. Effective tooth brushing depends on determinants like 

technically sound brush, brushing method, brushing duration, manipulative 

skill , manual dexterity 
 
and parental involvement 

5,6,7
. 

              Many specially designed toothbrushes have been developed for 

effective  plaque removal
8,9

.One among them is the powered (Electric) tooth 

brush,which was invented by Frederick Wilhelm in 1855. The main 

advantages of this powered toothbrush is that it can be used in all age groups 

and in those with poor manual dexterity as well
10,11,12

. The disadvantage of 

this brush is that it is heavy, expensive and bigger in size than manual brush 

which makes it difficult for use in children. One of the modifications of the 

powered tooth brushes is the musical tooth brush which plays music that 

motivates the child to brush his/her teeth and ensures better participation in the 
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brushing
13

. In the recent years the introduction of the chewable tooth brushes 

has brought about a marked revolution with respect to the ease of use, 

convenience. Chewable tooth brushes are commercially available with anti-

cariogenic agents like xylitol, fluoride or combinations 
14 

. xylitol can decrease 

lactic acid production in dental plaque , thereby promoting an ecological shift, 

towards  less cariogenic environment
15

.   It is an  “ALL IN ONE BRUSH” 

containing xylitol, flavouring aqua and polydextrose with three basic flavours- 

cool mint, peppermint and bubblegum. It can be used by children, adults, 

elderly people, individuals who lack manual dexterity and who require special 

healthcare needs .It can be used after a mid day meal and during long travel 

schedules
16

.  

              Study by Bezgin T et al., investigated the effectiveness of chewable 

brush in children between 10-12 years of age and concluded that chewable 

brush is as effective as manual brush and has a better lingual plaque removal 

efficacy when compared to the regular manual brushes
16

. Myoken Y et al., 

studied the effectiveness of the chewable brush in elderly population and 

stated that chewable brush is effective in plaque removal
17

. Studies on xylitol 

employed as supplements in various preparations showed its role in caries 

prevention
18,19,20,21

. However limited literature is available regarding the 

effectiveness of chewing tooth brush containing xylitol on plaque removal and 

salivary pH. Hence this study was designed to assess and compare the efficacy 



Introduction 

 
 

3 
 

of chewable tooth brush with that of manual tooth brush in removing plaque 

and its effect on salivary pH in children aged 10-12 years.  
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AIMS AND OBJECTIVES 

 

1. To evaluate the plaque removal efficiency of chewable tooth 

brush compared to manual tooth brush in 10-12 years old children. 

2. To evaluate the pH changes in saliva following the use of 

chewable tooth brush and manual tooth brush. 
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REVIEW OF LITERATURE 

Chilton NW, DiDio A, Rothner JT (1962)
2 

conducted a study to 

determine the clinical effectiveness of electric and a standard toothbrush in 

normal individuals. The study population consisted of 30 dental students, (29 

boys and 1 girl) who were then divided into two groups. One group used 

electric brush for the upper jaw and the standard brush for the lower jaw. The 

second group did the opposite. All subjects were examined by one examiner at 

the start of the study before the different brushes were distributed (at 0 time) 

and then at weekly intervals for 8 weeks (at times 1 through 8). Evaluations 

were made in terms of the PMA index of gingivitis and a cleanliness index. 

They concluded that the electrically powered toothbrush does not produce any 

improvement in either gingival inflammation or cleanliness when compared to 

a standard toothbrush.  

              Elliott JR (1963)
3 

conducted a study to compare the effectiveness of 

an electric and a conventional toothbrush for cleaning the teeth. The study 

population consist of ten male freshmen dental students. After receiving an 

oral prophylaxis, each student was given an electric (Broxodent) and a 

standard (Right Kind) toothbrush. Basic fuchsin disclosing solution was used 

to stain the deposits on the teeth by rinsing the mouth for 20 seconds. The 

electric brush was used on the right side for 45 seconds and with conventional 

method the left side was then brushed. The deposits remaining on the teeth 

were examined and scored. After one week they were asked to alter their 
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sides. The study results showed that the effectiveness of toothbrushing was 

significantly greater on the facial surfaces than on the lingual surfaces for both 

brushes and was better in the maxillary teeth when compared to that of  

mandibular teeth. They concluded that no significant difference was found in 

toothbrushing either with conventional or mechanical toothbrushes. 

Kandelman D, Gagnon G (1990)
22

 conducted a clinical study to 

check the incidence and progression of dental caries in relation to 

consumption of chewing gum containing xylitol among school children. 574 

elementary school children aged 8-9 years who belonged to the low socio 

economic status with a higher incidence of dental caries were included in the 

study. The trial was conducted for a period of 24 months. After a higher 

percentage of dropouts only 274 participants were examined for 3 times-at 

baseline, after 12 and after 24 months of follow up. Participants were assigned  

to one of  the 3 chewing gum groups -2 experimental group receiving xylitol-

containing chewing gum every day. The chewing gum was used 3 times for 

5min everyday. Group 1 was xylitol 65%, Group2-15% xylitol and  Group 3 -

50% sorbitol, where Group3 was control group(this group did not chew gum 

in school). Children who chewed gum had a significantly lower net 

progression of decay over a 24-month period than did the controls. Chewing 

xylitol gum had a beneficial effect on the caries process. This study concluded 

that an impressive reduction in caries incidence with the additional use of 

xylitol containing chewing gum in a school preventive program. 
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Kambhu PP, Levy SM et al (1993)
23

 conducted a study to determine 

the relative effectiveness of four plaque removal devices with different basic 

designs when used by a non-professional care provider. Twelve healthy 

volunteers aged 20-42 were selected to act as care-dependent subjects. The 

four mechanical plaque removal devices compared were: Device I- Abco, (a 

disposable foam device), Device II- Oral-B 35,(conventional toothbrush with 

polished rounded straight bristles), Device III- collis- curve, (a tooth brush 

with curved bristles on the lateral aspect of the brush head and short, straight 

bristles in the center), Device IV- interplak,( an electric  powered toothbrush 

with tufts that rotate reciprocally). Brushing techniques used with the Device 

I-A motion mimicking the Bass technique, Device II-Bass Technique, Device 

III-Traditional Collis curve scrub method, Device IV-Guiding the instrument 

slowly with the bristles perpendicular to the tooth surfaces. The order of the 

brushes was chosen at random. Each device was used once with each subject 

at an interval of 24 hours . Baseline plaque levels were recorded before 24 

hours of brushing and immediately after brushing with each device. The study 

results conclude the Collis-curve (Device III) and InterplakB (Device IV)  

toothbrushes were the most effective in removing plaque. The Oral-B 

35conventional toothbrush was less effective in plaque removal than the 

Collis-curve and Interplak. Abco was showed ineffective in plaque removal. 

Van der Weijden GA, Timnerman MF et al (1993)
5
 conducted a  

study to  test the plaque-removing efficacy of 4 different toothbrushes in 
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relation to duration of toothbrushing among twenty subjects. The four brushes 

used were a manual toothbrush (M), a conventional electric toothbrush -the 

Blend-a-Dent (BL), the lnterplak (IP) and the Braun Plak Control (BPC). The 

20 subjects were selected for the study and were divided into 5 experimental 

groups which differed in respect to the brushing time of  7.5, 15, 30, 45, 90 s 

per quadrant respectively. Prior to each experiment, all subjects were asked to 

abstain from oral hygiene procedures for atleast 24 hours. In each subject, all 4 

brushes were tested. Each brush was assigned to a quadrant in a random order. 

No toothpaste was used  through out the study. The amount of dental plaque 

was evaluated before and after brushing by means of the Silness & Loe plaque 

index at 6 sites around each tooth investigated. The results show an increase in 

the efficacy for all brushes varying from 7.5s per quadrant to 90 s per quadrant 

(mean plaque reduction in terms of pereentage7.5 s-90 s: M-40%-75%.               

BL-45%-82%, BPC = 51%-94%, IP = 64%-92%). The IP removed 

significantly more plaque than the other 3 after 7.5 s of brushing. From 15 s 

through 90 s, the IP and BPC were equally effective. Both were, at all times, 

significantly more effective than the M and BL. This difference was mainly 

caused by a greater plaque removal from the interproximal areas plaque from 

the vestibular and lingual surfaces. Evaluation of the efficacy in relation to 

brushing time showed for all brushes the greater part of the effect is reached 

after 30 s of brushing per quadrant. The brushing time appears to be an 

important variable in the effectiveness of plaque removal and maintaining a 

good oral hygiene. 



Review of Literature 

 
 
 

9 
 

Zero AO, Zero DT, Proskin HM (1993)
18

 conducted a study to check 

the effect of chewing xylitol containing chewing gum on salivary flow rate 

and the acidogenic potential of dental plaque. A total of 10 individuals,                    

4 males and 6 females with age group between 21 -35 years were taken for the 

study .The study consisted of four experimental periods each lasting 2 weeks. 

Subjects were assigned to one of four gum  – chewing gum regimes: no gum, 

sucrose gum, sorbitol gum and xylitol gum. During the first part the subjects 

were abstained from using chewing gum. The experimental was a double-

blined, crossover trial in which each subject were randomly assigned to use 

either a sucrose, sorbitol or xylitol chewing gum. Each chewing gum group 

after using either one the gums were given a period of wash out for a 

minimum of 2 weeks. The trial was started by collecting patients’ 

unstimulated and stimulated whole saliva.  During the end of 2 week program 

the stimulated and unstimulated saliva was checked. At the end of each test 

period the acidogenic potential of 48-hour dental plaque was measured using a 

beetrode pH microelectrode. The results showed that there was no statistically 

significant change was found between the salivary flow rate  (p<0.05) but 

xylitol chewing regimen resulted in significantly higher plaque pH then the 

other 3 groups (no gum, sucrose gum and sorbitol gum at 2, 10, 20, 30 and 

60min following a 10% sucrose rinse). Xylitol gum regimen exhibited a 

significant higher minimal pH and smaller area of the curve below pH 6. This 

study concluded that the regular use of xylitol-sweetened gum reduces the 

acidogenic potential of dental plaque. 
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            Carr MP, Stering ES, Banchmoyer SM (1997) 
10 

conducted a study 

to determine  the effectiveness of interplak and manual toothbrush to improve 

the oral health of the people with mental retardation/ developmental 

disabilities. The study population consist of fifty six residents from four 

Franklin Country homes (N=56, 32male, 24female) with ages 25 to 64 years              

(mean= 36.8). Written consent was obtained by either the resident or the legal 

guardian for those willing to participate in the study. This study was 

conducted for a period of 1year.  The study population was divided into two 

study groups, one using the Interplak and the second using manual 

toothbrushes with self brushing and assisted brushing. Each subject was 

examined for initial recording based on the Gingival Index (Loe) and 

Simplified Oral Hygiene Index (Greene and Vermillion), followed by a 

thorough prophylaxis. These measurements were recorded again at three, six, 

and nine months, with a final recording at 12 months. This study showed no 

significant difference in the gingival index between the two groups. There was 

a relatively significant difference in the pattern of debris index across time for 

the two brushing assistance status groups (p = 0.054). As with the gingival 

index, there was no statistically significant results found for calculus index. 

This study concluded that Interplak toothbrush significantly improved gingival 

health compared with those who used a manual toothbrush. The gingival index 

was 1.93 for those who used manual toothbrush and 1.73 for those who used 

the Interplak brush. The use of this experimental Interplak toothbrush had the 

lowest gingival, debris and calculus scores. 
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Zimmer S, Didner B, Roulet JF (1999)
1
 conducted a study to 

evaluate the plaque removing  ability of  a triple headed tooth brush with that 

of conventional and electric tooth brush. Thirty six healthy volunteers aged 6- 

60 years participated in this single blinded cross- over study. The experimental 

brushes were a u-shaped head (Superbrush),an electric toothbrush with a 

rotating head (Braun Plak control ) and a conventional manual toothbrush 

(Elmex) was taken for control. They were randomly assigned to 3 groups                

(A, B, C) with 12 participants in each group stratified by age 6-12yrs , 23-

35yrs and 37-60yrs. To obtain a plaque-free condition at the baseline, 

professional tooth cleaning was performed in each participant. After 

instructions on how to use the toothbrushes, each group started the experiment 

with a different type of toothbrush. After 1 week of application, the Quigley-

Hein plaque index (QHI) and the proximal plaque index (API) were used to 

assess the oral hygiene status of each participant. This was followed by 1 week 

of recess before each group switched to the next type of toothbrush. The 

duration of the study was 5 weeks. All examinations were operator blind and 

were performed by 1 examiner. Intra – examiner reliability was tested and 

standardised,  Compared to the  other  2 brushes, the Superbrush was more 

effective in removing plaque (medians of QHI: 0.84 versus 1.56 (Elmex) and 

1.56 (Braun); p<0.001; medians of API: 0.69 versus 0.94 (Elmex) and 0.87 

(Braun); p<0.001). The study indicated that the triple headed design of 

toothbrush may be an effective alternative to commonly used manual and 
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electric tooth brushes in patients without severe periodontal disease in both 

adults and children. 

Feil PH, Grauer JS et al (2002)
24

 conducted a study to evaluate 

whether the home care of noncompliant adolescent orthodontic patients with 

“poor” oral hygiene could be improved through the use of a deception strategy 

designed to intentionally induce the Hawthorne effect. This study evaluated 

whether subjects who were deceived into believing they were participating in 

a clinical trial would have lower plaque scores than those who were unaware 

that they were in a study. The study population consist of Forty active 

orthodontic patients (ages fourteen to eighteen) who had a record of poor oral 

hygiene. They were divided into 2 groups. The study was conducted for a 

period of 6months. The participants were included in the study after getting 

the consent forms from their parents. In the study group toothpaste which were  

labelled “experimental” were distributed among  them and they were  

instructions to brush twice a day for two minutes using a timer and were 

requested to return unused toothpaste. Control subjects (n = 20) had no 

knowledge of study participation. Tooth surface area covered with plaque was 

used as a proxy measure of home care behaviour. It was measured at baseline, 

three months, and six months. Mean percentages of tooth surface covered with 

plaque for the experimental and control groups were 71 (+/- 11.52) and                  

74(+/- 11.46) at baseline; 54 (+/- 13.79) and 78 (+/- 12.18) at three months; 

and 52 (+/- 13.04) and 79 (+/- 10.76) at six months. No statistically significant 
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difference (p >0 .05) was obtained between groups at baseline. The Fisher-

Hayter multiple comparison procedure found statistically significant 

differences between groups at both three and six months (p < 0.01) and 

statistically significant improvement for only the experimental group from 

baseline to three months and baseline to six months (p <0 .01). The study 

concluded that when it was used intentionally, the Hawthorne effect can help 

in improving oral hygiene compliance in orthodontic patients which was 

assessed by the reduction in the plaque scores, The Hawthorne effect can have 

an effect on patients’ behaviour that lasts as long as six months and this use of 

Hawthorne effect can instil a positive attitude to the patients about good oral 

hygiene. 

Ferrera PM, Egea SJ, Fernandez BP (2003)
25  

conducted a study to 

evaluate the efficacy in supragingival plaque removal of normal tooth-

brushing technique with that of the Modified Bass method. This study was 

conducted in 46 subjects who were non-dental students (10 males and 36 

females) with ages ranging from 18 to 30 years. Plaque scores were assessed 

using the Turesky modification of Quigley-Hein Index. Subjects were 

requested not to brush their teeth 48hrs prior to the baseline record of plaque 

index. Participants were instructed to brush twice daily during 3min for the 

duration of the 3-week trial using the usual toothpaste. The plaque score was 

recorded at 2, 7 and 21 days intervals. In the normal brushing group no 

instruction or oral hygiene instruction was given. Subjects were not permitted 
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to use any other oral hygiene product other than those assigned for the study. 

In the modified bass brushing group the subjects were instructed  to position 

the bristles towards the base of the tooth at the gum line and at a 45º angle to 

the long axis of the tooth and the brush head was kept in contact with the 

gingiva and the tooth. Gentle force was applied to insert bristle ends between 

the gum and the tooth, five gentle but firm vibratory strokes were used without 

removing bristles ends from the gum line, then the brush filaments are placed 

on the attached gingiva at an angle of 45º and rolled down over the tooth 

occlusally five times. The mean plaque index was calculated for the whole 

mouth and separately for the buccal and for the lingual surfaces for each 

quadrant and sextant in both maxillary and mandibular arch for all individuals. 

Data was the tabulated and results were analysed. This study results showed 

that modified bass technique was significantly (p<0.05) more effective in 

removing supragingival plaque than normal toothbrushing practices both in 

all, buccal and lingual sites. 

        McCracken GI, Janssen J et al (2003)
26

 conducted a study to determine 

the effect of brushing force and time on plaque removal capacity of a powered 

tooth brush. Four brushing forces (75, 150, 225 and 300g) and over four 

brushing times (30,60,120 and 180’s) were tested using Philips/Jordan 

Sensiflex 2000 PTB which was modified so that specifically applied force and 

times taken for brushing could be recorded.  Twelve volunteers (18–30 years) 

were recruited and trained to use the powered tooth brush. Each subject was 
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asked to abstain from all oral hygiene procedures for 24 hours prior to each 

brushing event, to allow plaque accumulation. Plaque was recorded using a 

modified Quigley & Hein index (PI) at six points per tooth before and after 

each episode of brushing, and the differences in the means (pre- to post 

brushing) were compared. Three-way ANOVA was undertaken to compare 

differences between plaque-removing efficacy for the 16 combinations of 

force and time. Brushing time and brushing force were fixed within the 

analysis. All 12 subjects completed the 16 combinations of force and time 

over which plaque removal was assessed, statistically significant differences in 

PI reductions were found between different brushing times and forces over all 

tooth surfaces (p<0.001). The brushing time increased the uniform difference 

in plaque removal at each of the four brushing forces. The interaction of 

varying brushing force and brushing time was significant for full mouth (FM) 

and interproximal (IP) sites (p<0.03). No statistical significance was 

demonstrated for smooth surface (SS) sites, and there was no interaction of 

subjects with brushing force or subjects with brushing time(p<0.05). The 

study concluded that 120 s brushing time and force above 150g the removal of 

plaque was more effective. 

            Dogan MC, Alacam A et al (2004)
11

 conducted a study to evaluate 

the efficacy of plaque removal of three different toothbrushes on mentally 

disabled children in two different age groups. A single blinded clinical study 

was conducted in group of 30 children. The children were assigned to two 
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groups according to their chronological ages and dentition. Their ages ranged 

between 6-18 years. Group A consisted of 15 participants in mixed dentition 

between 6 to 12 years of age while other 15 participants ranged in age between 

13 and 18 in permanent dentition, forming group B. Three test brushes were 

used in the trial. A new manual triple headed tooth brush (Superbrush, Dento 

co junior regular) was compared with new manual toothbrush (Cross action 

Oral -B regular) and an electric toothbrush with oscillating rotating head           

( Braun Plaque Control 3D). To obtain a baseline plaque score, professional 

tooth cleaning was performed on each participant. After 1 week of application 

of the brushes, the Quigley Hein (QH) plaque index and the approximal 

plaque index (API) were used to assess the oral hygiene status of each 

participant. This was followed by a week of recess after which each group 

switched to the next type of toothbrush and the study was conducted for a 

period of 5weeks. This study concluded that electric brush was more effective 

in removing the plaque than the normal manual brushes in disabled patients.    

           Silvermann J, Rosivack RG et al (2004)
4 

 conducted a study in                   

50 children of age  4-5yrs old, to check the efficiency of  two different 

powered toothbrushes (Oralgiene and Braun Oral -B) and one  manual tooth 

brush(Oral-B) for plaque removal . Baseline examination of the oral soft tissue 

and dentition was performed and plaque scores were assessed using the 

Turesky modification of Quigley and Hein index .Gingival inflammation was 

scored using the gingival index. After baseline visit the subjects were refrained 
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from tooth cleaning for next 24 hrs. During the second visit, plaque indices 

were recorded, then the subjects were randomly allocated the tooth brushes 

and were allowed to use their tooth paste. The time for brushing was 1 minute 

for the Oralgiene powered brush and 2 minutes for the Braun Oral-B electric 

and Oral-B manual toothbrushes. During the 3rd visit which was after 6 

weeks, plaque scores were reassessed. At the end of the study period the 

results showed that the Braun Oral B electric toothbrush removed significantly 

more plaque than the Oralgiene toothbrush. The mean plaque scores of Braun 

Oral B were significantly lower than those of the manual and Oralgiene 

(P<0.0001) during the last visit. These differences in plaque reduction, 

however, were not clinically significant. This study concluded that there was 

no clinical differences between any of the toothbrushes tested during either of 

the trials with regard to plaque removal or improvement in gingival health. 

           Vandana K L, Penumatsa G S (2004) 
8 

conducted a study to compare 

the efficacy of ultrasonic toothbrush and a manual toothbrush on the oral 

hygiene status and their microbial parameters. 26 dental students from the 

College of Dental Sciences Davangere, Karnataka, were selected for this 

single blind study which was conducted for a period of 4 weeks. The 

participants were in the age group of 18-25 years. The main investigator 

assessed the clinical parameters, Plaque index (Turesky-Gilmore-Glickman 

1970), Lobene Stain Index (Modification of Lobene Index, Lobene 1968), 

Gingival Index (Lobene Weatherford, Ross 1986) and Bleeding index 
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(Anamio J. Bay I.1975). A professional prophylaxis was not performed on any 

of the patients within 1 month of the baseline measurements or during the 

course of the study. The tooth brushes, both manual (Oral - B Laboratories, 

Div.  of Gillette, Canada, Inc.) and ultrasonic (Sonex International 

Corporation, Brewster, Ny 10509 USA.)  were randomly allotted by the co-

investigator, who also supervised the brushing technique throughout the study 

period. The subjects were instructed to refrain from brushing their teeth for 

12-14 hours prior to each follow up visit. The main investigator assessed all 

the clinical parameters at baseline, 14th, 21st and 28th day. Statistical analysis 

was carried out by an independent statistician who remained blinded to the test 

products. Each of the tooth brushes tested, showed significant reductions in all 

the clinical parameters between 0 and 28th day. The reductions within the 

groups were significant. The reductions in stain index, bleeding index and 

gingival index was higher in ultrasonic toothbrush compared to manual 

toothbrush. This study was concluded that ultrasonic toothbrush is safe and 

effective in the removal of plaque, stains, reduction of gingival inflammation 

and gingival bleeding. 

               Barnes CM, Russell CM et al (2005) 
27 

conducted a study to assess 

the efficacy of adding daily oral irrigation to both power and manual tooth 

brushing, compared to a traditional regimen of manual tooth brushing and 

flossing and to determine which regimen had the greatest effect on the 

reduction of gingival bleeding, gingivitis, and supragingival plaque. A 
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randomized, single-blind clinical trial was conducted for a period of twenty-

eight days in 105 subjects aged 19 to 70 years. 35 subjects were randomly 

assigned to one of three groups: Group 1-manual toothbrush and floss; Group 

2-manual toothbrush and dental water jet; and Group 3- sonic toothbrush and 

dental water jet. All subjects received written and verbal instructions for using 

their regimens and were asked to brush their teeth for two minutes time, twice 

per daily. With the provided brush and to refrain from using any additional 

oral hygiene aids. Group 3 using the dental water jet were instructed to use the 

water jet on a medium setting, irrigating once per day with 500 ml of luke 

warm water. Group 1 using the dental floss were instructed to use the floss 

once daily and were examined by two calibrated examiners. Data were 

collected at baseline (BSL), 14 days (DI4), and 28 days (D28). Subjects were 

asked to abstain from any oral hygiene for 12 hours prior to each study visit. 

Results were scored using the Carter and Barnes Bleeding Index, Loe and 

Silness Gingival Index, and the Proximal/Marginal Plaque Index. Mean scores 

on the three indices for the three groups were used for statistical analysis at 

each time point. Additionally, the means were used for comparisons as change 

from baseline and percent change from baseline at D 14 and D28. The 

significance of percentage change in each index from baseline to DI4 and D28 

was evaluated using a one-tailed t-test. Significant differences are reported at 

a< 0.05 for these planned group comparisons. It was been concluded that oral 

irrigation paired with a normal toothbrush was statistically better at reducing 

bleeding and gingivitis than manual brushing and flossing. 
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Kaschke I, Jahn K, Zeller A et al (2005) 
12 

conducted a study to test 

the clinical effectiveness of a variety of toothbrushes, conventional manual 

(Oral-B 35®), modified manual (Superbrush®) and powered (Teledyne® 

Waterpik Sonic Speed) in patients with special health care needs. It is a single 

blinded, cross over study that was conducted in thirty six patients with varying 

degrees of intellectual and/or physical impairments, between the age groups of 

18 and 45 years. They were divided into 3 groups A, B, and C, which was 

composed of four subjects from each of the person subgroups: one (Other 

Brusher), two (Assisted Brusher) and three (Self-Brusher). Thus each subject 

group consisted of 12 subjects, whereby each group possessed an 

approximately equal average ability for carrying out oral hygiene. Prior to the 

start of the study, semi-professional tooth cleaning was performed on each 

patient to obtain plaque free baseline conditions. The 14-day test phases began 

followed by the 14-day wash-out phase. The following indices were used by 

the examiner for each test phase: Quigley-Hein Index (QHI), approximal 

plaque index according to Lange (API) as well as the papilla bleeding index 

according to Saxer and Muhlemann (PBI).  Thus the study results concluded 

that the three-headed toothbrush removed plaque more effectively from the 

smooth surfaces in two of the subject groups (Other Brusher and Assisted 

Brusher) and it was been seen to be effective for people with special needs. 

             Makinen KK, Isotupa KP et al (2005)
28 

conducted a study to 

investigate the use of polyol-containing chewing gums in a day-care centre 
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(kindergarten) to evaluate its effect on the growth of mutans streptococci and 

dental plaque.This study was carried out with 123 children who are five-year-

old and were divided into 3groups, and asked to chew xylitol (Xgroup), 

sorbitol (G group), or did not chew gum (C group). Consumption of xylitol, 

and sorbitol was 4.5 to 5.0 g per day and subjects consumed under five 

supervision daily chewing episodes four at the day-care centres and one at 

home. .Interproximal dental plaque was collected at baseline and after six 

months for a laboratory study of mutans streptococci counts. The plaque 

assessment was done using Quigley & Hein plaque index. Interviews and 

questionnaires elucidated the acceptability of the programme .The study 

showed the effect of the chewing gum on the dental plaque and mutans 

streptococci differed it was not the chewing gum per se, but rather the 

selective effect  of xylitol that caused the reduction in the number of mutans 

streptococci in the plaque growth. When Compared with groups G and C, 

there was a statistically significant reduction of mutans streptococci in the 

interproximal plaque in the X group. The Quigley & Hein plaque index scores 

tended to decrease in the X group, while no such decrease was observed in the 

G group. Thus this study concluded that habitual use of relatively small daily 

quantities of polyol-containing chewing gum by young children may be 

regarded as an important additional caries preventive procedure in a combined 

day-care centre and home setting. Especially xylitol containing chewing gum 

may significantly reduce the growth of mutans streptococci and dental plaque 

which may be associated with dental caries. 
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            Myoken Y, Yamane Y, Nishida T (2005)
17

 conducted a pilot study to 

evaluate the plaque removal with an experimental chewable toothbrush and a 

control manual toothbrush in a care-dependent elderly population. Fourteen 

subjects (five male and nine female) were enrolled in this two phase crossover 

design. The chewable toothbrush was used by the subjects on their own where 

as the manual toothbrushes were used by the caregivers on the subjects 

.Plaque removal was assessed according to the plaque index of Silness and 

Löe. The overall plaque scores were significantly reduced from 2.14 +/- 0.53 

to 1.23 +/- 0.39 using the experimental brush, and from 2.08 +/- 0.43 to 1.22 

+/- 0.17 using the control manual tooth brush (p < 0.05). Relative plaque 

reduction was 41.0 +/- 17.6% for the experimental brush group and 38.8 +/- 

16.6% for the control brush group, with no significant difference between the 

two brushes (p = 0.84). On lingual tooth surfaces, the experimental brush 

showed a plaque reduction of 68.8 +/- 13.7% compared to 38.4 +/- 22.9% with 

the control brush, and the difference was statistically significant (p = 0.011). 

This study concluded that the experimental chewable brush removed 

significant amount of plaque particularly on the lingual surface and was as 

effective as the manual brush demonstrating its effectiveness for plaque 

removal when used by care-dependent elderly population. 

           Surdacka A, Stopa J (2005)
19

 conducted a study to evaluate the effect 

of xylitol containing toothpaste on the condition of oral cavity and oral 

environment. The test were carried out on 34 students who were divided into 
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2groups: A and B with 17 students in each group. The initial clinical 

examination was carried out after 2 and 4 months of brushing teeth with 

fluoride tooth paste with xylitol (group A ) and fluoride toothpaste without 

xylitol (group B). Clinical examination related to the evaluation of the 

hygienic condition of the mouth was done using plaque index (PLI) and 

hygiene index (HI), gingival index (GI), and gingival bleeding index (GBI) 

and Decayed Missing Filled Teeth (DMF-t) and Decayed Missing Filled 

Surfaces (DMF-s) was performed. 10 people from each group underwent a test 

on saliva secretion focussing on the number of S.mutants (SM) and 

L.acidophilus (LB) .The parameters that were checked was salivary pH as well 

as amount of saliva and the level of fluoride in saliva. No significant 

difference in the parameters were observed between the two groups. The 

results of the testes after 2 and 4 months of using both tooth pastes pointed out 

the improvement of the hygienic condition of the mouth and gums, this study 

concluded that tooth paste with xylitol had influence on the decrease of the 

number of S.mutants in saliva, the amount of secreted saliva and the increase 

in pH value. Xylitol added to the tooth paste has a positive influence on the 

quantity of the oral environment. 

              Deshmukh J, Vandhana KL (2006)
9
 conducted a study to evaluate 

the effectiveness of ionic toothbrush on oral hygiene status including clinical 

parameters such as plaque index and bleeding index. The study included 20 

dental students in the age group of 18-20 years with 15 males and 5 females 
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and were divided into 2 groups- study trial I and study trial – II . All the 

subjects after undergoing dental prophylaxis were then provided with ionic 

toothbrushes, either active (equipped with lithium battery) or inactive (without 

lithium battery). Plaque index and gingival bleeding index were examined and 

recorded at 7th, 14th, and 21st day. Microbial assessment was done for 

detection of colony forming units (CFU) from the plaque samples which were 

collected on 0 day and 21st day, both before brushing and after brushing. 

Results showed significant reduction in all the parameters and concluded that  

both active and inactive ionic toothbrushes reduced the plaque index and 

gingival bleeding index scores significantly and active ionic tooth brushes 

were more effective as compared to inactive ionic toothbrushes. There was no 

soft tissue trauma following the use of both type of toothbrushes, which 

showed that ionic toothbrushes were equally safe for regular long term use.  

                Ligtenberg AJM, Brand HS et al (2006)
29

 conducted a study to 

assess the effect of tooth brushing as an alternative mode of salivary 

stimulation. In this study 80 healthy volunteers participated who were 

randomly distributed with regard to age, history of smoking, use of oral 

contraceptive and other medication. All subjects were instructed to refrain 

from smoking, eating, drinking caffeine containing beverages, tooth brushing 

at least 1hour prior to the experiment which took place between 13.00 to 15.00 

hours. Unstimulated whole saliva was collected in pre weighed tube for 2min. 

The volunteers brushed the teeth according to the bass method for 2min, using 
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a new Lactona IQ soft tip toothbrush soft tip with either water (22 persons) , 

Elmex anticaries toothpaste (13 persons) or parodontax (16 persons). 

Immediately after tooth brushing, tooth paste with residual saliva was 

expectorated after which saliva was collected without stimulation for 2 min at 

0, 10, 30 and 60min after tooth brushing. The secretion rate were determined  

gravimetrically (1 g=1 ml) and expressed as mg ml-1. Salivary pH was 

measured with pH indicator strips (4.0–7.0 and 6.5–10.0, Merck, Darmstadt, 

Germany). Subsequently, equal volumes of 5ml Hcl and saliva were mixed 

and the final pH of this solution was taken as an indication of the buffer 

capacity (tritrated pH) . For statistical analysis, repeated measures multi-

analysis of variance (manova) was used, followed by paired t-tests or 

independent samples t-tests where appropriate (SPSS version 10.0: SPSS Inc, 

Chicago, IL, USA). Levels of significance were set at P < 0.05. Tooth 

brushing with water, the salivary secretion rate enhanced significantly after 

brushing with toothpastes probably as a result of additional gustatory 

stimulation. The study concluded that one of the beneficial side effects of 

tooth brushing is the enhancement of salivary flow rate which is independent 

of gustatory stimuli of the tooth paste and helps in increased oral clearance. 

         McCarney R, Warner J (2007)
30

 conducted a study to compare 

minimal follow up and intensive follow up in participants in a placebo control 

trial of Ginkgo biloba for treating mild to moderate dementia. The study 

population consist of 176 participants with Alzheimer’s disease. They were 
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randomised to intensive follow-up (with comprehensive assessment visits at 

baseline and two, four and six months post randomisation) or minimal follow-

up (with an abbreviated assessment at baseline and a full assessment at six 

months). The primary outcomes assessed were cognitive functioning (ADAS-

Cog) and participant and carer-rated quality of life (QOL-AD). The main 

analysis was based on Intention to treat (ITT), with available data by 

randomization group. In the ANCOVA model with baseline score as a co-

variate, follow-up group had a significant effect on outcome at six months on 

the ADASCog score (n = 140; mean difference = -2.018; 95%CI -3.914, -

0.121; p = 0.037 favouring the intensive follow-up group), and on participant-

rated quality of life score (n = 142; mean difference m= -1.382; 95%CI -2.642, 

-0.122;p = 0.032 favouring minimal follow-up group). There was no 

significant difference on carer quality of life. The study results concluded that 

there was evidence of a small Hawthorne effect. This may be due to effects 

other than being observed such as learning effects of repeated exposure to the 

Alzheimer’s disease assessment scale (cognitive subscale) or greater 

familiarity with the research process.   

           Sano H, Nakashima S et al (2007) 
31

 conducted an invitro study to 

evaluate the effect of a fluoride and xylitol containing toothpaste on the 

remineralization of human enamel using quantitative light- induced 

fluorescence(QLF). Human extracted tooth were cut longitudinally into 3 or 4 

parts with water- cooled diamond saw. Twenty eight enamel blocks were 
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mounted in an acrylic rod and covered with nail varnish with a  window of 

2×3 mM . Tooth were then immersed in a demineralizing solution (Cacl2: 

12mM, KH2Po4: 10mM, lactic acid : 50 mM, Nacl:100 mM , pH=4.5) at 37ºC 

for 5 days . Then the samples were placed in 4 kinds of tooth pastes samples 

formulation. Tooth sample were randomly allocated to one of four treatment 

groups .The remineralization process was initiated by applying 1.5ml of tooth 

paste slurry for 3min twice a day at 25ºC (AM 8.30-10 and PM 4.30 – 6.00). 

After each treatment, the enamel blocks were washed with 1.5ml of deionized 

water twice. The rest of the day, the enamel blocks were exposed to 1.5ml of 

remineralizing solution (Cacl2: 1.5mM, KH2Po4: 5mM, acetic acid : 100 mM, 

Nacl:100 mM , pH=6.5) at 37ºC. QFL images of the remineralizing process of 

all enamel blocks were captured at three, seven and fourteen days during the 

treatment period. The images of the tooth surfaces were always captured in the 

same camera positions and forms the same angles, video- repositioning 

technique were used. Average fluorescence loss F (%) and size (mm2) of the 

artificial early caries were determined by QLF percent .Change from baseline 

for three parameters was calculated. The results showed no statistically 

significant difference among the four treatment groups with respect to baseline 

values for the three QLF parameters. This study concluded that toothpaste 

containing 500ppm F- (NaF) and 5% xylitol was found to be beneficial, with 

respect to caries inhibiting effect and decrease in the risk of dental fluorosis, in 

young individuals who undergo enamel remineralization. 
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          Das UM, Singhal P (2009)
7
 conducted a study to evaluate tooth 

brushing skills and ability of children in relation to age and gender.45  

Children were divided into three groups according to age: Group I: 3–5 years, 

Group II: 6–8 years, and Group III: 9–11 years. Each child selected his/her 

favourite toothbrush and brushed his/her teeth under supervision of one 

instructor. The grip type during tooth brushing was recorded on a videotape 

and duration of tooth brushing also was noted. In this study the most preferred 

grip type used was distal (64%) followed by power (42%) and oblique 

grips(33%). Two boys and one girl had uncharacteristic grip. Spoon grip was 

uncommon (2.2%). There was no statistically significant difference between 

age group , gender and the grip types (p>0.005).The results showed that the 

required manual dexterity for tooth brushing was present in younger age 

groups. Instructions should be given according to the child's degree of 

readiness for tooth brushing and their status of psychological development and 

should include systematic training and reinforcement.   

Gallagher A, Sowinski J et al (2009)
32 

conducted a study to measure 

the effect of brushing time and dentifrice on dental plaque removal over timed 

periods between 30 and 180 seconds with 1.5g dentifrice. Forty-seven subjects 

(37 female, 10male), aged 18-63 years, who qualified with a minimum plaque 

score of 2.0 using Quigley-Hein (Turesky-modification) index were 

randomized and brushing times were 30seconds, 45 seconds, 60 seconds,120 

seconds, and 180 seconds. For the 30-, 45-, 120-, and 180-second brushing, 
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1.5g of paste was used for each treatment arm. For the 60-second brushing 

time, there were 2 treatment arms, one using 1.5g dentifrice and the other 

brushing without dentifrice. A minimum washout period of 72 hours was 

observed between treatments with subjects refraining from brushing for 

approximately 24hours prior to each treatment visit. The result showed that the 

amount of plaque removed was highly dependent on brushing time. The 

longest brushing time (180seconds) removed 55% more plaque than the 

shortest (30 seconds, p<0.0001). A brushing time of 2 minutes removed 26% 

more plaque than a time of 45 seconds (p=0.0002). The results reinforces that 

oral health professionals, while coaching their patients in brushing technique 

should recommend brushing for at least 2minutes. 

          Milgrom P,  Ly KA, Tuk OK et al ( 2009)
20

 conducted a study to 

evaluate the effectiveness of a xylitol paediatric topical oral syrup to reduce 

the incidence of dental caries among very young children and to evaluate the 

effect of xylitol in reducing acute otitis media in a subsequent study. A 

double-blind randomized controlled trial in which 108 children aged 9 to 15 

months were screened, and 100 were enrolled in the study. Children were 

randomized to receive xylitol topical oral syrup (administered by their parents) 

twice a day (2 xylitol [4.00-g] doses and 1 sorbitol dose) (Xyl-2×group) or 

thrice per day (3 xylitol [2.67-g] doses) (Xyl-3×group) vs a control syrup               

(1 xylitol [2.67-g] dose and 2 sorbitol doses) (control group). Ninety-four 

children (mean [SD] age, 15.0 [2.7] months at randomization) with at least              
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1 follow-up examination  were included in the intent-to-treat analysis. The 

mean (SD) follow-up period was 10.5 (2.2) months. Fifteen of 29 of the 

children in the control group (51.7%) had tooth decay compared with 13 of 32 

children in the Xyl-3× group (40.6%) and eight of 33 children in the Xyl-2× 

group (24.2%). The mean (SD) numbers of decayed teeth were 1.9 (2.4) in the 

control group, 1.0 (1.4) in the Xyl-3×group, and 0.6 (1.1) in the Xyl-2×group. 

Compared with the control group, there were significantly fewer decayed teeth 

in the Xyl-2× group (relative risk, 0.30; 95% confidence interval, 0.13-0.66; 

P=.003) and in the Xyl-3× group (0.50; 0.26-0.96; P=.04). No statistical 

difference was noted between the 2 xylitol treatment groups (P=.22). The 

study concluded that xylitol oral syrup administered topically 2 or 3 times 

daily at a total daily dose of 8 g was effective in preventing early childhood 

caries. 

              Ribelles LM, Guinot JF et al (2010)
33

 conducted a study to compare 

the  effects of xylitol chewing gum on salivary flow rate, pH, buffering 

capacity and presence of streptococcus mutants in saliva. The study population 

consist of 90 children aged 6-12 years (47 boys and 43girls) who were then 

divided into 2 experimental groups and 1 control group. Each group was 

assigned with colors (red, green and blue) and had 30 children of both the 

sexes. The baseline data were recorded in the first phase and were compared 

with the data recorded in the second phase, after 15 minutes of chewing 

xylitol-sweetened chewing gums or paraffin pellets, depending on the study 
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group. Salivary flow rate was measured by collecting the stimulated saliva in a 

graduated beaker. Levels of pH were measured using a Cyberscan pH 110 pH 

meter (Eutech Instruments®). CRT® buffer strips and the CRT® bacteria test 

(Ivoclar-Vivadent) were used to measure buffering capacity and levels of S. 

mutans, respectively.  The data obtained after sample collection were 

compared by means of a 1-way analysis of variance using the Stat Graphics 

Plus statistical software package, version 5.0. Statistically significant 

differences were found (p <.05) when pH, buffering capacity and levels of S. 

mutans were compared between the 3 groups. The study results concluded that 

the effect of presence of xylitol and the act of chewing was essential to the 

stimulation of salivary flow and the resulting recovery of pH levels and 

reduction of levels of S. mutans in saliva. 

               Zero DT , Creeth JE (2010)
34

  conducted a study to determine how 

differences in brushing time and dentifrice quantity influence (i) fluoride 

distribution immediately after brushing, (ii) clearance of fluoride in saliva, (iii) 

enamel fluoride uptake (EFU) and (iv) enamel strengthening, via the increase 

in surface microhardness. In this study the brushing times of 30, 45, 60, 120 

and 180 s with 1.5 g of dentifrice containing 1,100 µg/g fluoride as sodium 

fluoride was compared. In addition, 60 s of brushing with 0.5 g dentifrice was 

evaluated. It was a randomized, single-center, single-product, multi-use,                 

6-way crossover trail. Fifty-seven subjects between the ages of 25 and 65 

years undertook the study, with 51 completing all treatments. The study results 
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showed longer brushing time progressively reduced retention of dentifrice in 

the brush, thereby increasing the amount delivered into the mouth and also 

increased fluoride concentrations in saliva for at least 2 hours in the oral 

cavity. There was a statistically significant positive linear relationship between 

brushing time and both enamel strengthening and EFU, when compared with 

0.5 g dentifrice to 1.5 g dentifrice. 

             Pelka AK, Nagler T, Hopp I et al (2011)
35

 conducted  study  to 

evaluate the plaque removal efficacy of four tooth brush- the Philips sonicare 

elite with medium and mini brush heads, the Elmex sensitive and American 

Dental Association (ADA) reference tooth brush. This study was  randomized, 

replicate use, single-brushing, two-treatment, four-period, examiner-blinded 

crossover clinical trial at a single centre. The study consisted of 90 

participants, before starting the experiment professional prophylaxis was done 

on all participants and were asked to refrain from brushing for 48hours. At the 

second appointment, a disclosing solution (mira two tone, Hager werken, 

Germany) was applied to aid in identifying plaque. Baseline TQHI ( Turesky 

Modification of the Quigley-Hein Plaque Index)  plaque scores were recorded. 

The teeth were professionally brushed for 10 to 90 seconds per quadrant. All 

brushes were used by each participants in a randomly assigned quadrant of 

mouth. The TQHI index scores were reassessed after each brushing session by 

one investigator , who was blinded. Results showed reduction of mean plaque 

scores for all brushes with time from 10 to 90 s. After 30 s (2-min whole 
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mouth equivalent) of brushing, the Sonicare brushes cleaned 19, the ADA 

brush 16, and the Elmex Sensitive 10 of in average 28 tooth surfaces. With 

time, the number of additional cleaned surfaces decreased. Time is an 

important variable in the evaluation of plaque-removing efficacy since 

absolute efficacy increases with time and differs per toothbrush. No 

differences could be found between the two brush heads of the Sonicare. 

           Subramaniam P ,Nandan N ( 2011)
21

 conducted a study to investigate 

the efficacy of a newly introduced xylitol, sodium fluoride and triclosan 

containing mouth rinse in reducing levels of plaque Streptococcus mutants and 

to compare it with that of a 0.12%  chlorhexidine mouth rinse. Thirty children 

randomly divided into two groups of 15 children each were taken as the study 

population. Group I (study group) was given a mouth rinse containing xylitol  

(5%) , sodium fluoride ( 0.05%) and triclosan (0.03%) and group II (control 

group) was given a chlorhexidine (0.12%) mouth rinse. Both mouth rinses 

were alcohol free. Mouth rinsing was carried out twice daily, half an hour after 

breakfast and half an hour following dinner, for a period of 21days under the 

supervision of the investigator. In both groups, there was a significant 

reduction in the mean S.mutant count at the end of 21 days (p<0.001). No 

significant difference was observed between the two mouth rinses. The study 

concluded that, use of low fluoride – xylitol based mouth rinse appears to be a 

suitable choice for regular use in children.  



Review of Literature 

 
 
 

34 
 

               Ganesh M, Shah S et al (2012)
13

 conducted a study to clinically 

evaluate and compare the efficacy of “Brush Buddies” musical tooth brush 

and Colgate Smile tooth brush in the reduction of established plaque and 

gingivitis. A total of  120 healthy kids (73 boys and 47 girls) were selected and 

were randomly assigned into two groups by a second examiner; one group 

used Colgate Smile brush and the other group used “Brush Buddies” musical 

tooth brush. Plaque index (Quigley and Hein), Modified Gingival Index 

(Lobene and Associates) and Gingival Bleeding Index (Ainamo and Bay) were 

assessed at baseline, 30th day, 60th day, and 90th day. All the baseline indices 

appeared to be well balanced, at the end of the study, reduction in plaque 

index, modified gingival index and gingival bleeding index were statistically 

highly significant during each interval for both the toothbrushes. For “Brush 

Buddies” musical tooth brush, the reduction in all clinical parameters were 

statistically significant for 30 days and 60 days interval, while nonsignificant 

at 90 days interval. Both the tooth brushes used in this study were clinically 

effective in removing plaque, improving gingival health. They concluded that 

musical tooth brush is more effective initially but as the time period increases 

both tooth brushes give almost similar results. 

             Sharma S, Yeluri R et al (2012) 
6 

conducted a study to observe the 

effect of grip on plaque removal during manual toothbrushing in children. The 

study was conducted in 100 girls and boys aged 8-12 years with a good 

general health and agreed to comply with the study visits and procedures. 
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Informed consent was obtained from parents, and birth certificates were 

checked to confirm the dates of birth of the children. Children were asked to 

avoid toothbrushing in the evening and morning before clinical examinations 

and registration. At the first visit, baseline plaque score (Ps1) was recorded 

according to the criteria of Sillness and Loe. All children were given the same 

type of toothbrush and were asked to spread the toothpaste and brush their 

teeth as they usually did at home. The toothbrushing session was recorded 

using a digital video camera (DSC– W270, Sony Corp, Tokyo, Japan) that was 

positioned, on a Simpex Lightweight Tripod 333, at a distance of 10 feet from 

participants. They were unaware of that they were being recorded. After 

brushing the plaque scores were being recorded again. The most common grip 

was the distal oblique, followed by the oblique, the spoon and precision grips 

were rare, and no child used a power grip. The mean brushing duration for 

most children was 1.43 ± 0.85 min, and the most common brushing technique 

was horizontal scrubbing. This study concluded that grip preference is 

inherent and that the distal oblique grip was better than the oblique grip in 

removing plaque. 

            Klukowska M, Grender JM, Timm H (2012)
36

 conducted a study to 

determine the effectiveness of a new multi-directional powered toothbrush in 

reducing plaque when compared to a standard manual toothbrush control in a 

single brushing design. A total of 36 healthy adults atleast 18years of age with 

less than 16 natural teeth with facial and lingual scorable surfaces were 
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randomly assigned to one of two test tooth brushes: a novel multi-directional 

power toothbrush with a 2-D drive (Oral-B Vitality TriZone) and an American 

Dental Association (ADA) reference soft manual brush. Subjects used each 

brush twice over the course of the trial. At each of the four period visits, after 

abstaining from oral hygiene for 24 hours, participants received a baseline 

(pre-brushing) Turesky Modification of the Quigley-Hein Plaque Index 

(TMQHPI) examination. They then brushed under supervision with the brush 

assigned for that period for 2 minutes (multi-directional power brush) or as 

customary (manual brush control). Subjects were then re-examined for 

TMQHPI post-brushing to determine the plaque removal efficacy of the 

respective brushes. A washout phase of 2-5 days separated treatment periods. 

TMQHPI scores were averaged on a per-subject basis, and analysed using a 

mixed model analysis of covariance for a crossover design. The study results 

showed that both multi-directional powered and manual control brushes 

produced statistically significant mean whole mouth TMQHPI plaque 

reduction compared to baseline (p<0.001). This study concluded that both the 

brushes performed well in plaque removal but the efficacy of powered brush 

was superior. 

        Chand S, Gulati P, Dhingra S et al (2013)
37

 conducted a study to 

estimate the pH of commercially available dentifrices and evaluating its effect 

on salivary pH after brushing. 60 subjects were selected from undergraduate 

dental student hostel and were divided into 12groups on the basis of the                  
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12 tooth pastes used which are Colgate, Neem Active, Vicco, Triguard, 

Colgate Active Salt, Dabur Meswak, Dabur Babool, Close-up Active gel, RA 

Thermoseal, Dabur lal dant manjan, Colgate Powder, MDH dant manjan (each 

group comprises of 5 subjects). The unstimulated salivary samples were 

collected from the subjects in morning around 7am before brushing. Then the 

subjects were asked to brush with dentifrice which they were given for last 1 

month and salivary samples were collected immediately after brushing. Same 

procedure was carried out for each group. Saliva was collected in the sterile 

test tubes. For the laboratory analysis the salivary samples were transported 

for the laboratory analysis on the same day immediately after the brushing and 

salivary pH was estimated within 30 minutes after the collection of the 

samples. The salivary pH was directly estimated using the digital pH meter 

calibrated using buffers of pH 4, 7 and 9. Paired t test was used to compare the 

changes in the mean salivary pH after brushing in each group. One way 

ANOVA and Tukey’s test was used to compare the changes in mean salivary 

pH after brushing between different groups. The result showed that the pH of 

different types of commercially available dentifrices which were used in the 

study was found to be 8.4, 7.9, 7.9, 6.7, 7.2, 8.3, 8.4, 7.1, 6.5, 5.6, 8.2 and 6.5 

respectively. Difference in mean salivary pH after brushing was found to be 

statistically significant for Colgate, Neem active group, Vicco, Triguard, 

Colgate active salt, Dabur meswak, Dabur babool, Close-up active gel, RA 

Thermoseal, Dabur lal dant manjan, Colgate powder groups. There was 

significant increase  in mean salivary pH in the study subjects after brushing 
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with various dentifrices (p<0.005). except for MDH Dantmanjan dentrifice 

(p>0.005). This study concluded that the pH of saliva increases after brushing 

in each commercially available dentifrice group. 

            Humagain M , Rokaya D et al (2013) 
38 

conducted a study to 

compare the effect of two chewing gums (sugar based and sugar free) on pH 

of saliva of school children. Four hundred and forty four school children of 

both the sexes in Kathmandu were divided into two groups: sugar -free group 

(n=222) and sugar -based group (n=222). Again the students of these groups 

were divided into three different age groups: 4-7yrs, 8-11yrs and 12-15 yrs old 

which consisted of 74 students in each age group. For sugarfree chewing gum 

group, sorbitol containing chewing gum were given and for sugar based 

chewing gum, commercially available sweetened chewing gum were given. 

The pH was measured with the Universal pH indicator at 5 minutes before 

meal, 10 minutes after the meal and 20 minutes after the meal followed by the 

chewing of chewing gum. The differences between groups were analyzed by 

Student’s T-test at the 5% level of significance. The results of the study 

showed that the mean pH 5 minutes before meal, 10 minutes after meal and 20 

minutes after meal followed by chewing of chewing gum in 4-7 years group 

was 6.81, 4.58, 9.05 (Sugar-free) and 9.19 (sugar-based), in 8-11 years group 

6.92, 4.65, 9.37 (Sugar-free) and 9.42 (sugar-based) and in 12-15 years group 

7.17, 5.13, 8.52 (Sugar-free) and 9.11 (sugar-based). It shows that, though 

after using chewing gums, the pH of saliva raised but statistically, there was 
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no significant difference (p=0.061) between sugar-free and sugar-based 

chewing gum in different age groups. This study concluded that the use of 

chewing gums increased the salivary flow, there was no significant difference 

in different age groups after chewing sugar-free and sugar – based gums. 

            Jain Y (2013)
39

 conducted a study to compare the efficacy of an 

electric toothbrush with that of a manual toothbrush in controlling plaque and 

gingivitis over a 6-week period. The sample consisted of 60 dental students of 

both sexes, with ages ranging from 18 to 28 years, who were stratified and 

randomly divided into two groups of 30 by a second examiner using the coin 

toss method; one group used a manual toothbrush (Oral B® classic ultraclean 

medium) and the other group used a powered toothbrush (Oral B® vitality 

dual clean). The assessment of the plaque was done after the application of the 

disclosing agent (Alpha Plac DPI). The study was conducted for a period of 6 

weeks. Each participant’s gingival index, plaque index and oral hygiene index 

were assessed on the seventh, 14th, and 45th days on the basis of the assigned 

toothbrush. Statistical analysis with a paired t-test revealed a highly significant 

reduction in the gingival, plaque, and oral hygiene index scores of the manual 

and powered groups at the first, second, and sixth weeks (P-value , 0.0001). 

An unpaired t-test revealed a significant reduction between the plaque index 

scores of the manual and powered groups at the second week (P-value , 0.05). 

Another unpaired t-test revealed a highly significant reduction between the 

plaque index scores of the manual and powered groups at the sixth week (P-
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value, 0.0001).The subject group using the powered toothbrush demonstrated 

clinical and statistical improvement in overall plaque scores. This study 

concludes that powered toothbrushes offer an individual the ability to brush 

the teeth in a way that is optimal in terms of removing plaque and improving 

gingival health, conferring good brushing technique on all who use them, 

irrespective of manual dexterity or training. 

         Kumar S, Sogi SH, Indushekar KR (2013)
15 

  conducted a study to 

evaluate the effect of xylitol and sugar free (xylitol) gums on salivary and 

dental plaque pH in children. A total of thirty school going children were 

selected and were divided into two groups and were given the experimental 

chewing gums. Group A children were subjected to sugared chewing gum 

(happy dent white chewing gum) and group B children were subjected to sugar 

free chewing gum (happy dent white xylit chewing gum). The pre-operative 

plaque samples were collected from buccal and palatal surfaces of the 

maxillary teeth, buccal and lingual surfaces of the mandibular teeth with the 

help of a sterile spoon excavator. They were then dispersed in a test tube 

containing double deionized distilled water for assessing the pH. The pH 

values were assessed with the help of a pH meter. The values displayed 

digitally were taken as control values. Then the children were given one pellet 

of sugared chewing gum to chew for 10min. After 10min the chewing gum 

was discarded. The saliva and the dental plaque samples were then collected 

immediately by the same procedure as mentioned earlier and up to 1hour at a 
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time interval of 15, 30 and 60min. Following this, reassessment of the pH 

measurements was done for the collected saliva and the dental plaque samples. 

The values displayed digitally were taken as experimental values. 

Professionally prophylaxis was done for all group A children. The children 

were then given proper oral hygiene instructions and oral hygiene measures 

were reinforced in them. Entire procedure was carried out in all the selected 15 

group B children. The sugar free (xylitol) chewing gum showed a marked 

increase in the pH of saliva and plaque. Their values were significant with 

p<0.001. This study concluded that xylitol is a safe all – natural sweetner 

which helps to reduce tooth decay. 

        Ortega C, Espinoza E, Araiza M (2013) 
40

  conducted a study to assess 

the influence exerted by a xylitol and fluoride based mouthwash on the in vitro 

enamel remineralization of primary teeth. A total of 40 caries-free teeth were 

used. In the study 35% phosphoric acid was applied during 20 seconds. Teeth 

were then immersed in the mouthwash for 0, 15, 30, 45 and 60 days.                    

150-250μm longitudinal slices were taken of each sample. Re-mineralization 

was assessed according to bi-refringence observed after applying Thoulet 

solution (1.47 IR). Assessment was conducted under polarized light in a 

photomicroscope. At 15 days, a mean of 0.444 (± 0.527) was observed. After 

30 days the observed mean was 0.778 (± 0.441). At 45 days, observed mean 

was 1.444 (± 0.527), and at 60 days, observed mean was 1.47 (± 0.483). 

Variance analysis established statistically significant differences among 
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groups (p < 0.001) as well as when comparisons among groups were 

established (p < 0.05). This study concluded that the fluoride and xylitol based 

mouthwash exerted a slight re-mineralizing effect upon the enamel of treated 

teeth. 

          Mulay S, Jain H (2014) 
41 

conducted a study to evaluate & compare 

change in salivary flow rate & pH after chewing xylitol & sorbitol containing 

chewing gums. It was a randomized control study which was conducted on 60 

healthy males between the age group of 20-40 years, who were non-smoker, 

non tobacco chewer, having OHIS index <3 and carious lesions between 2-5. 

The selected patients were equally segregated into two groups, Group X- 

Xylitol & Group S - Sorbitol [n=30]. Patients were first asked to chew paraffin 

wax [control] for five minutes. After a rest time of 5 minutes the medicated 

gum was chewed for the same time period. They were asked to spit the 

hoarded saliva in a calibrated saliva collection cup. The collected saliva was 

measured and the pH was noted using pH strips. Results showed that both the 

chewing gums caused increase in salivation but xylitol comprising chewing 

gum showed marked increase in comparison to sorbitol gum, although the 

result was not statistically significant. Though clinically the rise in pH was just 

1.33 and 1.10, but statistically it was found significant p= 0.002. It was 

concluded in the study that chewing gums containing xylitol are more 

effective in increasing the salivary flow rate, this can be used in patients 
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suffering from severe caries and disease leading to hypoptyalism and 

xerostomia. 

              Patil SP,  Patil PB (2014)
42 

conducted a study to evaluate the 

respective effectiveness of the horizontal scrub, Fones, and modified Bass 

methods of brushing technique demonstrated on the cast to individual child 

within the classroom setting. A total of 180 healthy children studying in 1st 

and 2nd grades in the age range of 6-8 years were randomly selected from 

various schools of Gulbarga district, Karnataka, India. They were equally 

divided into three groups. Children in each group were demonstrated only one 

of the three brushing techniques, viz. horizontal scrub technique to group A, 

Fones technique to group B, and modified Bass technique to group C, using a 

cast model. All the children were re-examined and reviewed after 24 h and 

plaque index was reassessed to obtain the follow-up data. The results were 

compared with the baseline data, and statistical analysis was carried out using 

paired t’ test and intergroup comparison was made using analysis of variance 

(ANOVA) test. Results showed there was a marked plaque reduction was seen 

for modified Bass technique followed by horizontal scrub technique and the 

least efficacy was seen in Fones technique. Oral hygiene instruction should be 

according to a child’s developmental stage and motor skill. Variations in the 

ability of tooth brushing must be considered, especially with younger children. 

Intensive individual training of each child is also essential to achieve desired 

benefits of the technique. 



Review of Literature 

 
 
 

44 
 

             Gil GS, Morikava FS et al (2015) 
43

 conducted a cross- sectional 

study to test the hypothesis that the self-reported toothbrushing frequency can 

be used as a proxy measure for clinical oral hygiene indices in epidemiological 

studies on dental caries in adolescents. The total study population was 589 of 

12-year-old school children in a medium-sized city in southern Brazil. A 

detailed questionnaire addressing socio-demographic and economic 

characteristics was sent to primary caregivers. Adolescents answered a brief 

self-administered questionnaire on behavioural characteristics, including 

toothbrushing frequency and sugar intake. Samples of stimulated saliva were 

collected from the adolescents and evaluated for levels of mutans streptococci 

and lactobacilli using Dentacult kits I and II, respectively. Examiners who had 

undergone a training and calibration exercise (kappa > 0.81) performed the 

clinical examination of the adolescents and Caries experience was assessed 

using the decayed, missing and filled teeth index. Oral hygiene was 

determined using the Simplified Oral Hygiene Index and the Visible Plaque 

Index. Results of the study shows that when the oral hygiene variables were 

used alone in the multiple models, significant associations with dental caries 

were found. When Simplified Oral Hygiene Index and/or Plaque Index were 

used together with toothbrushing frequency in the same model, only the latter 

was significantly associated with dental caries. A significant association was 

also found between self-reported toothbrushing frequency and the clinical 

indices. It can be concluded that self-reported toothbrushing frequency can be 

used as a proxy measure for clinical oral hygiene indices, which facilitates 
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data collection in epidemiological studies addressing dental caries in 

adolescent. 

                 Jayanthi M, Shilpapriya M et al (2015)
44

 conducted a study to 

assess the efficacy of three tone plaque disclosing agent in identifying the 

plaque pathogenicity and correlate with the clinical caries status and 

microbiological findings. Sixty children of 6–13 years age group of both sexes 

were clinically examined for caries and plaque scores, and then disclosing 

agent was applied; the color stained plaque samples were collected and 

cultured for microbiological assessment, and the data were analyzed based on 

the caries status of the children. The results of the study shows that there was a 

significant difference between the pathological plaque of caries active and 

caries free group (P < 0.05). The pathological plaque scores and the total 

colony counts, Streptococcus counts and mutans streptococci counts increased 

with the increase in caries. This study concluded that Three tone plaque 

disclosing agent was effective in identifying pathological plaque and can be 

used as one of the chairside adjuvants in caries risk assessment. 

                 Singh M, Ingle NA (2015) 
45 

conducted a study to evaluate the 

long-term effect of smoking on salivary flow rate (SFR) and salivary pH.  The 

study group consisted of smokers and nonsmokers, each group comprised of 

35 male adults. The saliva of each subject was collected under resting 

conditions. Saliva collection was done between 9:00 am and 12:00 pm to 

avoid diurnal variation .They were asked to spit in a graduated container at an 
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interval of 60 s for 5 min. Salivary pH was measured immediately after 

measuring SFR using the (Indikrom Paper) pH indicator and calibrated 

cylinder. Based on the color change of the indicator paper strip, the pH was 

assessed in comparison with a color chart. Data were analyzed by Student’s            

t-test using SPSS 15. This study results showed the mean SFR is found to be 

0.20 ± 0.05 ml/min in smokers and 0.36 ± 0.06 ml/min in nonsmokers. And 

the mean salivary pH is found to be 6.30 ± 0.36 in smokers and 7.10 ± 0.24 in 

nonsmokers. The difference is found to be statistically significant (P = 0.00). 

This study concluded that the long term smoking significantly reduces the 

SFR and salivary pH. 

                 Tugba B, Dag C, Ozalp M (2015)
16

 conducted a single blinded 

crossover study to evaluate the plaque removal efficacy of a chewable tooth 

brush (CB) compared to manual brush(MB) with 20 children of 10 to 12 years 

of age. After professional prophylaxis the participants were refrained from 

brushing and chewing for 48 hours. Supra gingival plaque was examined using 

the Turesky modification of the Quigley-Hein Index (TQHI) and the 

simplified oral hygiene index (OHI-S) and scores were recorded. The 

difference (prebrushing minus postbrushing) in average scores was then 

calculated. Data were evaluated by Mann-Whitney U-test, with a P < 0.05 

considered to be statistically significant. The mean plaque reduction score 

with TQHI for CB and MB were 1.91 ± 0.54 and 1.96 ± 0.52, respectively. 

The mean plaque reduction score with OHI-S for CB and MB were                         
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1.31 ± 0.288 and 1.34 ± 0.403, respectively, the differences in scores between 

the two brushes were not statistically significant (P > 0.05). The study 

concluded that the experimental chewable brush was found to be as effective 

as a manual brush in removing plaque. 

          GovindaRaju L, Gurunathan D (2017)
14

 conducted a study to 

evaluate the efficiency of chewable brush in plaque removal and reduction in 

S.mutants counts in saliva. Ten children of 6 to 9 years of age group with 1st 

molars erupted were included in the study and normal manual brushing of 

these children was supervised for 7 days. The baseline OHI-S, PI, DMFT- I 

were noted and the saliva sample were collected from the children. The 

children were advised to brush their teeth twice daily for a week using 

chewable brush. On the 7th day, the indices were noted again and the saliva 

was collected and microbiological examination was done to estimate the 

S.mutans levels in the saliva. Statistical analysis was done using paired t test. 

Results showed there was a significant reduction in the debris index 

(p<0.001), oral hygiene index (p<0.000), plaque index (p<0.001), pH of the 

saliva (p<0.037) and s. mutant level (p<0.006) before and after brushing with 

the chewable brush. Thus the use of chewable brush not only exhibited the 

potential of maintaining good oral hygiene and debris level but also can reduce 

S.mutans level in saliva their by preventing dental caries. Thus chewable 

brush can be used as an effective alternative to manual brush in children.   
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              Kwak DY, Kim NY et al (2017) 
46 

conducted a study to motivate the 

public to maintain proper oral hygiene by showing the differences in the 

number of oral bacteria, amount of dental plaque, and the pH acidity before 

and after tooth brushing and oral gargling. They compared each study 

subject’s oral pH acidity, oral hygiene performance index scores, and the 

number of bacteria in oral cavity before and after oral gargling and tooth 

brushing, according to subjects’ personal dental hygiene management routine. 

A study was conducted with 40 students in Kangwon University whose 

average age was the early 20s. Ten subjects each were assigned to groups A 

(gargling with water), B (oral gargling), C (tooth brushing), and D (tooth 

brushing and oral gargling). The differences in the number of oral bacteria 

present the amount of dental plaque and the pH acidity before and after tooth 

brushing and oral gargling were then assessed and compared. In the case of 

group D, the pH acidity increased the most and the oral environment became 

alkaline, and the number of oral bacteria decreased. This study concluded that 

there was a greater reduction on dental caries when both tooth brushing and 

oral gargling are done at the same time. 
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MATERIALS AND METHODS 

               The present study was carried out to evaluate the effect of chewable 

brush compared to manual brush on plaque removal and salivary pH in a 

group of 150 children aged 10-12 years. The trial protocol was approved by 

the Institutional Review Board. A letter with information regarding the study 

in an easy to understand language was sent by the principal researcher to the 

children’s parents through school authorities to obtain a written informed 

consent from the parents. 

Armamentarium: 

 Mouth mirror. 

 Straight probe. 

 Explorer (shepherd’s hook No-23). 

 Cotton. 

 Tweezers. 

 Dental floss. 

 Sterile container. 

 pH strips. 

 Disclosing agent and applicator tip. 

 Chewable brush (Fuzzy brush, Fuzzy Brush Ltd, London, UK). 

 Manual brush (Oral – B, Shiny clean). 

 Dentifrice (Colgate max fresh gel, cool mint flavoured). 
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 Inclusion criteria: 

 Children aged 10 to 12 years with good general and oral health.  

 No history of recent hospitalization, systemic disease or continuous 

medication. 

 Children and parents who are willing to participate and signed the 

informed consent were included. 

 Children with DMFT score less than 3. 

Exclusion criteria: 

 Children taking medication linked to alterations in saliva. 

 Children with orthodontic appliances, psychological disorders, motor 

disorders and/or unidentified syndromes. 

During the first visit, children’s details were recorded. Examination 

was carried out to record the extraoral and intraoral findings. Professional 

prophylaxis was performed and teeth were polished so that all subjects had 

equally clean teeth at the start of the study. Participants were instructed to 

refrain from brushing for 24 hours prior to the study 
26,47

. 

Parents, teachers and children were explained about chewable brush 

prior to the experiment. All the appointments were scheduled between 7.00 to 

9.00 am. pH assessment was done after collection of salivary samples. 

Children were asked to sit in upright and relaxed position and the unstimulated 

saliva was collected into a sterile container. Saliva was allowed to accumulate 
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in the floor of the mouth and the subjects were asked to spit it out into a sterile 

container for 60 seconds by spitting method 
48

. 

Salivary pH was then measured using the (universal pH strip Paper) 

pH indicator. The indicator strip was dipped to a length that matched 3 codes 

of the coloured chart. The pH strips were dipped in the collected salivary 

sample for 30 seconds and the colour on the strip was compared with the 

standard colour chart provided by the manufacturer. Based on the colour 

change of the indicator paper strip, the pH was assessed
45 

.  

For better visualization of the plaque, disclosing agent was applied 

using microbrush on all the tooth surfaces and left undisturbed for 2 minutes. 

Patients were then asked to gently swish for 30 seconds and spit it out
 45

. The 

plaque colour changes were then observed. Plaque index scores were assessed 

using Oral Hygiene Simplified Index (OHI-S) as used in other studies
40,43

. 

Before starting the study, the examiner was trained and calibrated for the   

OHI-S index and examiner reproducibility was found to be over 90%.  

  OHI-S index scores were obtained for the buccal surfaces of the upper 

permanent first molars (16 and 26), the lingual surfaces of the lower 

permanent first molars (36 and 46) and the labial surfaces of the upper right 

(11) and lower left (31) central incisors. After recording the individual scores, 

overall OHI-S Index values were calculated by adding the debris scores and 

dividing by 6. 
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After plaque scores were obtained, children were transferred to a 

“brushing room” where they were instructed to brush their teeth for 2 min with 

either a randomly assigned manual tooth brush or chewable brush in the 

presence of a supervisor. Before providing the chewable brush to the students 

a floss measuring 25 cm was incorporated in the handle of the chewable brush. 

Children were then instructed to brush with the chewable brush for 2 minutes. 

According to manufacturer’s recommendation no dentifrice was used with the 

chewable brush as the dentifrice component is incorporated in the brush itself.  

Children were told to grip the brush between their teeth, to use their teeth to 

swivel the brush from left to right. Then the tongue was used to move the 

brush around their mouth similar to the way of using a chewing gum
16

.  In the 

Manual brushing group a premeasured quantity of dentifrice was dispensed 

onto the tip of the bristles. Instructions were given to position the bristles 

towards the base of the tooth at the gum line and at a 45
º
 angle to the long axis 

of the tooth and the brush head was kept in contact with the gingiva and the 

tooth. Gentle force was applied to insert bristle ends between the gum and the 

tooth. Five gentle but firm vibratory strokes were used without removing 

bristles ends from the gum line, then the brush filaments were placed on the 

attached gingiva at an angle of 45º and rolled down over the tooth occlusally 

five times (Modified Bass method)
25

. This was done in the absence of a mirror 

so that subjects could not see the disclosed areas of plaque. Children were                 

re-examined, plaque indices and post-operative salivary pH was recorded. 
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        Subjects were instructed to resume normal oral hygiene routine and 

brush twice daily for 2 minutes for the next week. After a week of “wash out” 

another professional prophylaxis was performed again. After 24 hours of oral 

hygiene refrain, the brushing and the scoring procedure were repeated until all 

the participants had used both forms of brushes. During the study period, 

mouth rinses, gels and the use of means of interdental cleaning was prohibited. 

All examinations were operator blinded and performed by one examiner. 

          The changes in plaque score and the pH measurements were tabulated 

and analyzed with SPSS software (Version 19.0, IBM, USA) by Paired t-test 

and unpaired t- test. 
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FIGURE 1: ARMAMENTARIUM 
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FIGURE 2: EXAMINATION OF THE CHILD 

 

 

 

FIGURE 3: COLLECTION OF SALIVA 
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FIGURE 4: BRUSHING WITH CHEWABLE BRUSH 

 

 

 

FIGURE 5: BRUSHING WITH MANUAL BRUSH 
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FIGURE 6: OHI- S 

 (Chewable tooth brush) 

PRE BRUSHING 

     

 

POST BRUSHING  
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FIGURE 7:  OHI-S  

 (Manual tooth brush) 

PRE BRUSHING  

     

 

POST BRUSHING 
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GRAPH  I-  OHI-S OF THE EXPERIMENTAL GROUPS  
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GRAPH – II  SALIVARY pH OF THE EXPERIMENTAL 

GROUPS 
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RESULTS 

TABLE I: 

ORAL HYGIENE INDEX - SIMPLIFIED OF EXPERIMENTAL 

GROUPS 

Table I shows plaque scores of the experimental groups. The 

preoperative plaque scores of children in the chewable brush group ranged 

from 0.33 to 2.83 with a mean of 1.4178±0.586. After brushing with the 

chewable tooth brush the plaque scores reduced to 0 to 1.83 with a mean of 

0.7050±0.458. The preoperative plaque score of children in the manual brush 

group ranged from 0.33 to 2.83 with a mean of 1.3934±0.546. After brushing 

the plaque scores ranged from 0.16 to 1.66 with a mean of 0.7682±0.397. 

TABLE II: 

COMPARATIVE PLAQUE REMOVAL EFFICACY OF CHEWABLE 

BRUSH Vs MANUAL BRUSH: 

Table II shows the comparative efficacy of plaque scores of chewable 

brush Vs manual brush. Both the chewable and manual tooth brushes showed 

a significant reduction (reduced from 1.4178±0.58 to 0.7050±0.45 in chewable 

brush group and reduced from 1.3934±0.54 to 0.7682±0.39 in manual brush 

group) in plaque scores after brushing (P <0.001). 
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There was no significant difference between the preoperative plaque 

scores between the chewable brush and manual brush groups (P=0.55).The 

postoperative plaque scores were significantly lesser in the chewable brush 

group than the manual brush group (p=0.05). Chewable brush (50.28%) was 

significantly effective in removing the plaque compared to manual brush                   

(44.86%) with the P=0.008. 

TABLE III: 

SALIVARY pH SCORES OF THE EXPERIMENTAL GROUPS: 

Table III shows the pH scores of the experimental groups. The baseline 

pH scores of children in the chewable brush group ranged from 6.5 to 8 with a 

mean of 6.997±0.595. After brushing with the chewable tooth brush the pH 

scores increased to 8 to 13.5 with a mean of 11.083±1.434. The baseline pH  

score of children in the manual brush group ranged from 6 to 8 with a mean of 

7.030±0.414. After brushing the plaque scores ranged from 8 to 12.5 with a 

mean of 9.760±0.891. 

TABLE IV: 

COMPARATIVE EFFICACY OF CHEWABLE BRUSH Vs MANUAL 

BRUSH ON SALIVARY pH: 

Table IV shows the comparative efficacy of chewable brush vs manual 

brush on salivary pH. Both the chewable and manual tooth brushes showed a 
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significant increase (increased from 6.997±0.595 to 11.083±1.434 in chewable 

brush group and increased from 7.030±0.414 to 9.760±0.891 in the manual 

brush group) in pH scores after brushing (P<0.001). 

There was no significant difference between the baseline pH scores 

between the chewable brush and the manual brush group (P=0.56). The                

post-operative pH scores were significantly high in the chewable brush group 

than the manual brush group (p<0.001). Chewable brush (11.083±0.595) was 

significantly effective in increasing the pH scores when compared with the 

manual brush (9.760±0.891) with the p<0.001. 
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TABLE I- ORAL HYGIENE INDEX - SIMPLIFIED OF 

EXPERIMENTAL GROUPS 

 

TOOTH BRUSH OHI-S MIN MAX MEAN 
STD 

DEVIATION 

 

CHEWABLE TOOTH 

BRUSH 

 

PRE BRUSHING  

 

0.33 

 

2.83 

 

1.4178 

 

0.58691 

 

POST BRUSHING 

 

0 

 

1.83 

 

0.7050 

 

0.45800 

 

MANUAL TOOTH 

BRUSH 

 

PRE BRUSHING 

 

0.33 

 

2.83 

 

1.3934 

 

0.54635 

 

 

POST BRUSHING 

 

 

0.16 

 

1.66 

 

0.7682 

 

0.39773 

 

Distribution of the plaque scores of the experimental groups 
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TABLE II- COMPARATIVE EFFICACY OF CHEWABLE BRUSH                    

Vs MANUAL BRUSH ON OHI-S 

 

 
PRE BRUSHING 

OHI-S MEAN ±SD 

POST BRUSHING  

OHI-S MEAN  ±SD 

MEAN 

DIFFERENCE 

% 

P VALUE 

 

 

CHEWABLE 

BRUSH 

 

1.4178±0.58 

 

0.7050±0.45 

 

50.28 

 

<0.001
* 

 

MANUAL 

BRUSH 

 

1.3934±0.54 

 

0.7682±0.39 

 

44.86 

 

<0.001
* 

 

P VALUE 

 

 

0.55
 

 

0.05 

 

0.008 

 

 

p value : p values at 95% confidence level 

p <0.05 significant 

Both the chewable and manual tooth brushes were effective in removing the 

dental plaque. 

Chewable brush was relatively more effective compared to manual in 

removing the plaque. 
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TABLE III- SALIVARY pH OF EXPERIMENTAL GROUPS 

 

TOOTH 

BRUSH 
SALIVARY pH  MIN MAX MEAN STD DEVIATION 

 

CHEWABLE 

TOOTH 

BRUSH 

 

BASE LINE pH  

 

6.5 

 

8 

 

6.997 

 

0.595 

 

POST BRUSHING  

pH  

 

8 

 

13.5 

 

11.083 

 

1.434 

 

MANUAL 

TOOTH 

BRUSH 

 

BASE LINE pH   

 

6 

 

8 

 

7.0300 

 

0.41462 

 

 

POST BRUSHING 

pH  

 

8 

 

12.5 

 

9.7600 

 

0.89127 

  

Distribution of the pH scores of the experimental groups 
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TABLE IV-  COMPARATIVE EFFICACY OF CHEWABLE BRUSH Vs 

MANUAL BRUSH ON SALIVARY pH 

 

 
 

BASE LINE SALIVARY pH 

MEAN ±SD 

 

POST BRUSHING SAIVARY 

pH  MEAN±SD 

 

P VALUE 

 

CHEWABLE 

BRUSH 

 

6.997±0.595 

 

11.083±1.434 

 

<0.001
* 

 

MANUAL 

BRUSH 

 

7.0300±0.41462 

 

9.7600±0.89127 

 

<0.001
*
 

 

P VALUE 

 

0.56
 

 

<0.001* 

 

 

p value : p values at 95% confidence level 

p<0.05 significant 

Both the chewable and manual tooth brushes were effective in increasing the 

salivary pH 

Chewable brush was relatively more effective compared to manual in 

increasing the salivary pH. 
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 DISCUSSION 

             Literature review has proved the importance of salivary pH and dental 

plaque in initiation and progression of dental diseases. Tooth brushing is 

considered as one of the most important practice an individual can perform to 

reduce plaque accumulation and thereby the consequent risk of plaque- 

associated diseases especially periodontitis and caries. The determinants like 

type of brush, brushing technique, frequency of brushing, quality and quantity 

of dentifrice used, play a major role in providing the individuals with minimal 

plaque and caries free environment 
1,7,34,42,43

. Frequent tooth brushing caused 

reduction in the plaque score and a relatively high pH value leads to a healthy 

oral environment
. 

Even after the advent of many advanced tooth brushing 

techniques like the powered tooth brushes, manual brushing still remains the 

primary mode of brushing. According to Chilton et al, manual brushes are still 

effective in reducing more plaque
2
. However studies have shown that 

toothbrushing alone cannot maintain a disease free mouth. Additional aids 

such as dental floss, mouth washes, chewing gums with plaque inhibitors and 

anticariogenic agents have been used over the years
27,33,46

. There is a constant 

attempt that is being made to invent newer methods of improving oral hygiene 

in children. 

              Recently chewable tooth brush was introduced for improving the oral 

hygiene in children, elderly people and patients who require special health 

care needs. The main advantage of chewable brush is, its small head with 
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bristles that aids in removing the plaque from the areas that are considered to 

be relatively inaccessible to manual brush. The added advantage of these 

brushes is the incorporation of anticariogenic agents like xylitol, fluoride or 

the combination of both . Studies conducted by Makinen et al have proved the 

effectiveness of xylitol which accelerates the process of neutralization of acid 

and uptake of beneficial calcium phosphate molecule to remineralize the tooth 

enamel
28

. Consumption of xylitol for ≥ 3weeks leads to both long term and 

short term reduction in salivary and plaque  S.mutants level. A decrease in 

caries incidence has been reported for 12-40 months
22

.Similar to Manual tooth 

brushing use of chewable brush can cause immediate rise in the salivary pH 

which helps in tooth remineralization. Study conducted by Tugba Bezgin et al 

(2015) proved that the chewable brush is as effective as manual brush in 

removing the plaque
16

. The recently developed chewable tooth brushes has 

gained attention because of the xylitol content. Studies conducted on xylitol 
 

on various forms have proved its effectiveness as anti-plaque and                               

anti-cariogenic agent but limited literature was available on effectiveness of 

chewable tooth brush
18,19,20,21

. On the basis of these existing data the  present 

study was conducted to compare the efficacy of chewable tooth brush with 

that of manual tooth brush in removing plaque and to check its effect on 

salivary pH in children aged 10 to 12 years. 

             In the present study Toothbrush effectiveness was tested following 24 

hours of oral hygiene abstinence 
26,47

. The reason was the density– dependent 
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cell – division phase of plaque formation contributed 90% of the biomass in 

the first 24 hrs of plaque formation. The single use of post brushing design 

was followed to exclude Hawthorne and Novelty effect and the influence of 

patient related factors like brushing techniques, manual dexterity, motivation 

and  handedness 
24,30

. 

             In the present study the plaque score was assessed using the oral 

hygiene simplified index because of its ease of use. It is less time consuming 

which facilitates its use in a larger population. According to John C Green et 

al OHI-S index provides the better assessment of the plaque reduction scores 

in an oral health survey with more population
39,43,49

. The use of the disclosing 

agent provides better visualization of the plaque levels and also helps in 

reassessing the plaque scores once the intervention is done. The salivary pH 

was assessed using the universal pH strip. It was used as it is easily available, 

user friendly, can give immediate results and can also be used for patient 

education. 

The results of the present study showed that overall plaque scores was 

significantly reduced with use of chewable (1.4178±0.58 to 0.7050 ±0.45) and 

manual brushes (1.3934±0.54 to 0.7682±0.39) and no significant difference 

existed between them, which was in accordance with Zimmer et al 1999 who 

reported a marked decrease in the post brushing plaque scores with the use of 

three different types of brushes (U- shaped head (super brush), manual brush 

and electric toothbrush)
1
. Chewable brush was  more effective in plaque 
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removal than the manual brush where the mean plaque reduction percentage 

scores of chewable brush and manual brush was 50.28% and 44.86% 

respectively. Study conducted by Tugba bezgin et al 2015 on comparing the 

chewable brush and manual brush said that the chewable brush was as 

effective as manual brush in reducing the plaque scores and has a better 

lingual plaque removal than the buccal plaque removal. The reason behind the 

increased plaque reduction in the chewable brush can be said that the children 

would have unconsciously spent more time on chewing the chewable brush 

than using the manual brush that would have caused more plaque removal
16

 . 

Myoken et al 2005
 
found the chewable brush is capable of removing a 

significant amount of plaque particularly from the lingual surfaces in a group 

of care dependent elderly population
17

. Lavanya et al 2017
 
found that there 

was a significant reduction in the plaque scores with both the manual brush 

and chewable brush 
14

.  

            The present study result showed the effectiveness of both chewable 

brush (6.997± 0.595 to 11.083 ± 1.434) and manual brush (7.0300±0.414 to 

9.7600± 0.891) in increasing the salivary pH. The post brushing salivary pH 

levels was significantly higher in chewable brush group compared to manual 

brushing group. This was in contrary to the finding of Lavanya et al who 

observed decrease in salivary pH after the chewable brush was used. The 

reason probably could be attributed to the compositional difference between 

the two commercially available chewable brushes. Studies conducted by     
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Zero et al, Rebillus et al
 
found that chewing xylitol- sweetened chewing gums 

increases salivary flow rate, pH and buffering capacity 
18,33

. They attribute 

these effects to the chemical property of xylitol and the act of chewing 

produces more saliva in the oral cavity.  

           The study result showed that the chewable brush was more effective in 

plaque removal and increasing the salivary pH than the manual brushes. Daily 

exposure of xylitol had been beneficial in improving child’s oral health by 

reducing caries and assisting remineralization. Thus chewable brush may be 

an appropriate oral hygiene aid for children after a mid-day meal and long 

travel schedules. A potential problem with the chewable toothbrush is 

preventing the users from accidentally swallowing it. So careful supervision is 

required to retrieve the device when subjects had finished using the chewable 

toothbrush. For this purpose a floss can be incorporated in the holding tip to 

prevent accidental swallowing. The present study was confined to group of 

children with minimal or no caries group. Further long term follow up studies 

on young disabled persons and older people is recommended to assess the 

benefits of chewable brush in children with different caries risk levels and 

children with disabilities (special needs). 
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CONCLUSION 

 

 Tooth brushing with both the chewable brush and manual brush 

showed a significant reduction from the pre-operative to post-operative 

plaque scores (p<0.001). 

 Chewable brush (50.28 %) was more effective in reducing the plaque 

score when compared with the manual brush (44.86%) with p= 0.008. 

 Tooth brushing with both the chewable brush and manual brush 

showed a significant rise in salivary pH from baseline pH score to post 

brushing pH score (p<0.001). 

 Chewable brush was more effective in increasing the salivary pH than 

the manual brush (p<0.001). 
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SUMMARY  

Dentinal caries and periodontal diseases in children can be prevented 

through various currently available oral hygiene measures. The homecare 

interventional methods are proven to be the best preventive strategy to combat 

the initiation of dental caries that is dependent on the biofilm which in turn 

depends on pH changes in saliva. 

       Tooth brushing and the use of dentifrice are the universally available 

and practiced homecare interventional methods but their efficacy on 

maintaining minimal plaque score and general salivary pH is still a difficult 

task in children due to poor manual dexterity and difficulty in using the brush. 

The advancement of newer oral hygiene devices like the powered tooth 

brushes and chewable brushes have helped to improve oral health. Hence this 

study was conducted to assess and compare the efficacy of chewable tooth 

brush with that of manual tooth brush in removing plaque and evaluating its 

effect on salivary pH in school going children. 

       One fifty children aged 10 to 12 years with no caries or minimal caries 

without any gender variation and any systemic diseases were selected for this 

study. The experiment was conducted with a 7 days interval in each patient. 

The unstimulated saliva was collected using the spitting method in a sterile 

container and the baseline pH scores was assessed using colour coded pH 

strips. After the application of the disclosing agent the plaque score was 

assessed using the OHI-S index. 
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After assessing the baseline pH scores and the plaque level either one 

of the interventional brushes were given to the patients. After brushing the                 

post-operative plaque score and the post brushing pH scores were reassessed. 

Children were asked to follow their regular oral hygiene routine for the next 

one week. After 24 hours of oral hygiene refrain, the brushing and scoring 

procedure were repeated until all the participants had used both forms of 

brushes. 

            The mean values of the plaque scores and pH values were calculated, 

tabulated and statistical analysis was done using paired t-test and unpaired               

t-test. 

             The study result showed that the there was a significant decrease in 

the plaque scores when both the manual and chewable brushes were used                    

(p <0.001) and a significant increase in the post brushing pH scores with both 

the brushes used (p <0.001). Chewable brush was more effective in plaque 

removal and increasing the salivary pH than the manual brushes (p <0.001). 

Thus chewable brush can be given as an oral hygiene aid in children after a 

mid-day meal and during long travel schedules where performing regular oral 

hygiene activity is difficult. The added advantage of xylitol release has been 

beneficial in improving children’s oral health by increasing the salivary pH 

levels.  
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Scores Criteria 

0 No debris or stain present 

1 Soft debris covering not more than one third of the tooth 

surface, or presence of extrinsic stains without other debris 

regardless of surface area covered 

2 Soft debris covering more than one third, but not more than 

two thirds, of the exposed tooth surface. 

3 

Soft debris covering more than two thirds of the exposed 

tooth surface. 

 

ANNEXURE -2 

 

PATIENT CASE SHEET 

NAME:                                                                                                                 

DATE: 

AGE/SEX: 

CHIEF COMPLAINT   : 

BRUSHING TECHNIQUE  : 

PRE BRUSHING SALIVARY pH : 

PRE BRUSHING PLAQUE SCORE : 

         OHI-S INDEX 

   16       11         26 

   

   

    46        31        36 

POST BRUSHNG PLAQUE SCORES: 

 OHI-S INDEX 

    16       11         26  

   

   

    46        31        36                                                                   

 

 

POST BRUSHING pH VALUE        :   

DIAGNOSIS: 

TREATMENT PLAN: 
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ANNEXURE-3 

 

PATIENT DATA – I (CHEWABLE TOOTH BRUSH)  

S.NO PATIENT NAME AGE/SEX 

PRE OP 

PLAQUE 

SCORE 

POST OP 

PLAQUE 

SCORE 

PRE OP 

PH SCORE 

PH IMM 

AFTER 

BRUSHING 

1 MANJUNATH 12/M 1.33 0.66 7 9.5 

2 MUTHAIAH 12/M 1.16 0.66 6.5 9 

3 ILAVARASAN 12/M 1.66 0.5 8 9.5 

4 PRAKASH 12/M 1.3 0.5 7 10.5 

5 MANOJ 12/M 1.16 0.5 7 11 

6 STEPHEN 12/M 1 0.33 7 11 

7 LOKESHWARAN 11/M 1.5 0.66 8 11 

8 PRASANTH 11/M 1.33 0.66 7 11 

9 PALRAJ 12/M 0.83 0.16 7 10.5 

10 FRANCIS JEYARAJ 12/M 1.83 1.16 6.5 11.5 

11 HARISH 12/M 1.66 0.66 7 11.5 

12 ESHWARI 12/M 2.33 1.16 7 10.5 

13 VISHWAPRIYA 12/F 0.83 0.33 7 12 

14 JAYANTHI 12/M 1.83 0.66 7 11.5 

15 GLENILIZA 12/M 1.83 0.66 7 12 

16 ARUNYA 12/F 1.33 0.33 7 12 

17 MESHAKA 12/F 1.33 0.33 6.5 10.5 

18 NISHA 12/F 1.66 0.5 7 12 

19 VIDHYA 12/F 1.5 0.5 7 12 

20 REKHA 12/F 1.66 0.83 6.5 12 

21 SRILEKHA 12/F 0.5 0.16 7 12.5 

22 ISHWARYA 12/F 1.33 0.66 7 11 

23 SUBHA 12/F 1.83 0.83 7 10.5 

24 PAVITHRA 12/F 0.33 0 7 12.5 

25 ISHU 11/F 1.33 0.66 8 10.5 

26 PRIYA 11/F 0.83 0.5 7 10.5 

27 RENU 12/F 0.33 0 7 9.5 

28 LAVANYA 12/F 1.66 0.66 7 10 

29 KAVIYA 12/F 1.16 0.5 7.5 9.5 

30 LALITHA 12/F 1.5 0.5 7 8 

31 REVATHI 12/F 1.33 0.83 7 8.5 

32 AISHA 12/F 0.83 0.33 6.5 8.5 

33 STEPHEN 12/F 1.16 0.66 7 10.5 
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34 ABINAYA 12/F 1.83 0.5 7 9.5 

35 SARATH 11/M 1.66 0.66 6.5 9.5 

36 TANISHQ 12/M 1 0.16 8 10.5 

37 AMUDHAVANAN 10/M 1.66 0.83 7 10.5 

38 VIJAY 12/M 2.33 1.83 7 10.5 

39 AKASH 11/M 2.5 1.66 7 11.5 

40 ANITA 12/F 2.33 1 7 9.5 

41 VIDHYA 12/F 1.5 0.83 7 11.5 

42 VISHAL 10/M 1.33 0.66 7 10 

43 PREETHI 10/F 1.16 0.5 7 10.5 

44 POORNA 12/F 1.83 0.5 7 12.5 

45 YAMINI 12/F 1.33 0.5 7 11.5 

46 DIVYA 12/F 2.5 1.33 7 12 

47 VIKASHINI 12/F 2.66 1 7 11 

48 GAYATHRI 12/F 1 0.5 7 11 

49 VAISHNAVI 12/F 0.83 0.16 6 11 

50 DHARANI 12/F 1.66 1 7 12.5 

51 FARIDHA 12/F 1 0.33 7 10.5 

52 ARCHANA 10/F 1 0.33 7 10.5 

53 JAYASHREE 11/F 1 0.33 7 8.5 

54 SWATHI 12/F 1.16 0.5 7 10.5 

55 MONIKA 12/F 1.33 0.66 7 10 

56 KANIMOZHI 12/F 0.33 0 7 11.5 

57 DILEEP 12/M 1.16 0.66 7 9.5 

58 KARTHICK 12/M 1 0.5 7 12 

59 SATHISH 12/M 1.16 0.5 7 12.5 

60 KESHAWAN 12/M 1.83 1.5 7 10 

61 SAROJA 12/F 1 0.33 7.5 12 

62 KAVITHA 12/F 1.16 0.5 7 12 

63 PRADEEP 12/M 2.5 1.66 7 12.5 

64 IRFAN 10/M 2.5 1.16 7 13 

65 SUMATHI 10/F 2.33 1.33 7 13.5 

66 KRISHNA 10/M 2.33 1 7 13 

67 ARUL 12/M 1.16 0.66 7 12 

68 ARAVIND 12/M 1.5 0.5 7 12 

69 KAMESH 12/M 2 1.33 7 12 

70 THIAGU 12/M 1.16 0.5 7 10.5 

71 ABDULRAHIM 11/M 1.5 0.83 7 10 

72 DINESH 12/M 2.83 1.5 7 11.5 

73 DILLIBABU 12/M 1.66 1.16 7 12.5 



Annexures 

 
 

74 AMITH 10/M 2.16 1.5 7 11.5 

75 REKHA 10/F 1 0.66 7 12.5 

76 SUREKHA 12/F 2.33 1 7 12.5 

77 NITHYA 12/F 1.83 1.3 7 10.5 

78 NIRANJAN 12/M 1.6 1.16 7 12.5 

79 ISAAKHI 11/F 1 0.5 7 12 

80 KEERTHANA 11/F 1.4 1 6.5 11 

81 SARALA 11/F 1.1 0.3 7.5 12.5 

82 LAVANYA 11/F 1.4 0.5 6 11.5 

83 SINDHU 12/F 1.3 0.6 6.5 12 

84 PAVI THRA L 11/F 0.83 0.5 7 9.5 

85 ANANDHI 11/F 1.1 0.3 8 12 

86 BEULA 11/F 0.6 0.1 7.5 9.5 

87 MADHUMITHA 11/F 1.6 0.8 8 11.5 

88 LAKSHMI 11/F 0.8 0.1 6.5 9.5 

89 SARIKA 12/F 1 0.5 8 11.5 

90 LALITHA 12/F 0.8 0.1 7.5 10.5 

91 DIVYA 12/F 2 1 7 12 

92 RAJESHWARI 12/F 1.1 0.5 7.5 9 

93 AMBIKA 12/F 1.6 0.5 6.5 9 

94 SHRUTHI 12/F 0.6 0.3 7.5 10 

95 SNEHA 12/F 1 0.3 7 11 

96 ASHWINI 12/F 0.6 0.1 7 10 

97 REGINA 12/F 0.8 0.1 7 10 

98 PRIYA 12/F 0.3 0.1 6.5 8.5 

99 PAVITHRA 12/F 0.8 0.3 7 9.5 

100 REVATHY 12/F 1.5 0.83 7 12 

101 VALLIAMMAL 10/F 1.5 0.66 6.5 9.5 

102 VISHNAVI 12/F 2.33 1.66 7 12 

103 AMUDHA 10/F 1.33 0.83 7 12 

104 VAISHALI 12/F 1.5 0 7 9.5 

105 DHAKSHANI 12/F 1.8 1 6.5 12 

106 JAYASHREE 11/F 0.5 0 7 11 

107 SUJA 12/F 1.5 0.83 7 11 

108 RECHAL 11/F 0.5 0.16 7 11.5 

109 ESAVELLA 11/F 1.33 1 6.5 10 

110 ARAVIND 11/M 2.16 1.16 7 12.5 

111 ANDAL 11/F 1.83 1.16 7 13 

112 SHRAVANI 12/F 1.5 0.83 7 10.5 

113 RINI 12/F 1.83 0.83 7 11.5 
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114 HARSHINI 12/F 0.5 0 7.5 12 

115 VISHALAKSHI 11/F 0.5 0.16 7 11 

116 SRIMATHI 12/F 1 0.5 6.5 11.5 

117 KANAGI 12/F 0.5 0.16 7 12.5 

118 DAVID 12/M 1.16 0.66 7 12.5 

119 DEEPTHI 12/F 0.5 0.16 7 11 

120 LATHA 11/F 1.66 1.16 6.5 11.5 

121 KAVIPRIYA 11/F 1.5 0.5 7 12 

122 SEETHA 11/F 2.16 1.66 7 12.5 

123 DEEPESH 10/F 0.5 0 7 12.5 

124 YAZHINISRI 11/F 1.66 0.5 7 10.5 

125 VISHNU 13/M 1.16 0.66 7 11.5 

126 MEGALA 12/F 1.83 1.33 7 12 

127 SUSILA 10/F 2 1.33 6.5 11.5 

128 LEKHA 11/F 0.3 0 7 13 

129 HARISHREE 11/F 1 0.5 7 13 

130 SUSHMITHA 11/F 1.66 0.83 7 13 

131 SHEELA 11/F 0.5 0.16 7 12 

132 GANAPATHI 10/M 2.33 1.5 7 12 

133 HRISH KUMAR 12/M 1 0.3 7 12 

134 VEMKATESH 12/M 1.83 0.66 6.5 12 

135 MANOJ 12/M 2 1.5 7 13.5 

136 AARTHISRI 10/F 2.83 1.66 7 12.5 

137 VISHNUREKHA 12/F 0.66 0.3 6.5 12.5 

138 PRIYA SRI 11/F 2.83 2 7 11.5 

139 PAVITHRA 12/F 1.66 1.33 7 11 

140 VARSHINI 11/F 1.63 1.33 7 10.5 

141 VIKASHINI 11/F 2 1.16 6.5 10 

142 SALMA 10/F 1 0.5 7 12.5 

143 HEMAPRIYA 10/F 1.6 1.16 7 11.5 

144 ARLENA 12/F 1.66 1.16 6.5 12 

145 SUMATHI 12/F 1.83 1.16 7 11.5 

146 VIMAL 10/M 2.66 1.83 7.5 12.5 

147 FARHAAN 12/M 1.53 0.83 7 8.5 

148 DEEPIKA 12/F 1.83 1 7 1.5 

149 DEEPAK KUMAR 11/M 1.66 1 6.5 9.5 

150 DHARSHINI 12/F 1.4 0.6 8 11 
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ANNEXURE -4  

 

 PATIENT DATA II (MANUAL TOOTH BRUSH) 

S.NO PATIENT NAME AGE/SEX 

PRE OP 

PLAQUE 

SCORE 

POST OP 

PLAQUE 

SCORE 

PRE OP 

PH 

SCORE 

POST OP PH 

IMM AFTER 

BRUSHING 

1 MANJUNATH 12/M 1 0.83 7 9 

2 MUTHAIAH 12/M 1.16 0.83 6.5 8.5 

3 ILAVARASAN 12/M 1.83 1.16 8 10 

4 PRAKASH 12/M 1.33 0.83 6.5 9.5 

5 MANOJ 12/M 1.16 0.83 7 9 

6 STEPHEN 12/M 0.83 0.5 6.5 10 

7 LOKESHWARAN 11/M 1.66 0.83 8 10.5 

8 PRASANTH 11/M 0.83 0.66 6.5 10.5 

9 PALRAJ 12/M 1 0.33 7 9.5 

10 FRANCIS JEYARAJ 12/M 1.16 0.83 6.5 9 

11 HARISH 12/M 1 0.66 6.5 8.5 

12 ESHWARI 12/M 1.83 1.16 6.5 9.5 

13 VISHWAPRIYA 12/F 1.5 0.83 8 10 

14 JAYANTHI 12/M 1.16 0.83 7 9.5 

15 GLENILIZA 12/M 1.16 0.66 6.5 9.5 

16 ARUNYA 12/F 0.66 0.1 6.5 8.5 

17 MESHAKA 12/F 0.66 0.5 8 10 

18 NISHA 12/F 0.66 0.33 6.5 10 

19 VIDHYA 12/F 0.66 0.5 6.5 11 

20 REKHA 12/F 1.5 1.16 7.5 12 

21 SRILEKHA 12/F 1 0.5 7 9.5 

22 ISHWARYA 12/F 1.16 0.83 7 10.5 

23 SUBHA 12/F 1.16 1 6.5 9.5 

24 PAVITHRA 12/F 0.33 0.33 7.5 9.5 

25 ISHU 11/F 1.33 1 7 9.5 

26 PRIYA 11/F 1.16 0.66 7.5 9.5 

27 RENU 12/F 0.66 0.33 7.5 9 

28 LAVANYA 12/F 1.33 0.5 6.5 9.5 

29 KAVIYA 12/F 1 0.33 6 8.5 

30 LALITHA 12/F 1 0.33 7.5 9 

31 REVATHI 12/F 1.33 0.66 6.5 8.5 

32 AISHA 12/F 1 0.33 6.5 8.5 

33 STEPHEN 12/F 1.16 0.33 7 10.5 
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34 ABINAYA 12/F 1 0.16 6.5 9.5 

35 SARATH 11/M 1.83 1 7 9.5 

36 TANISHQ 12/M 0.66 0.16 7.5 9.5 

37 AMUDHAVANAN 10/M 1.33 0.5 8 10.5 

38 VIJAY 12/M 2.16 1.33 7 9.5 

39 AKASH 11/M 2 1 7 10 

40 ANITA 12/F 1.66 1 7 8.5 

41 VIDHYA 12/F 1.33 0.5 7 9.5 

42 VISHAL 10/M 1.33 0.83 8 9.5 

43 PREETHI 10/F 1.5 0.66 7 12 

44 POORNA 12/F 1.5 0.33 8 9.5 

45 YAMINI 12/F 1.16 0.33 7 9 

46 DIVYA 12/F 2 0.66 7.5 9.5 

47 VIKASHINI 12/F 1.66 1.16 7 9 

48 GAYATHRI 12/F 1.5 0.66 7 9.5 

49 VAISHNAVI 12/F 0.5 0.16 7 9.5 

50 DHARANI 12/F 0.66 0.33 7 11 

51 FARIDHA 12/F 1 0.66 8 10 

52 ARCHANA 10/F 1.16 0.66 7.5 11 

53 JAYASHREE 11/F 1 0.66 7 9.5 

54 SWATHI 12/F 1.33 0.66 7 9.5 

55 MONIKA  12/F 1.16 0.5 7 9.5 

56 KANIMOZHI 12/F 0.83 0.5 7 10.5 

57 DILEEP 12/M 1 0.5 8 10 

58 KARTHICK 12/M 1 0.33 7 9.5 

59 SATHISH 12/M 1 0.16 7 11.5 

60 KESHAWAN 12/M 2.16 1.16 7 9.5 

61 SAROJA 12/F 1.33 0.83 7.5 9.5 

62 KAVITHA 12/F 1 0.66 7 9.5 

63 PRADEEP 12/M 2.33 1.5 7 9.5 

64 IRFAN 10/M 2.16 0.66 7 9.5 

65 SUMATHI 10/F 2.66 1 7 9.5 

66 KRISHNA 10/M 2.66 1.66 7 11.5 

67 ARUL 12/M 0.83 0.33 7 10 

68 ARAVIND 12/M 1.16 0.5 7.5 9.5 

69 KAMESH 12/M 2 1.16 7 9.5 

70 THIAGU 12/M 1.16 0.66 7.5 9.5 

71 ABDULRAHIM 11/M 1.16 0.66 7 9.5 

72 DINESH 12/M 2.83 1.66 7 10.5 

73 DILLIBABU 12/M 2.5 1 7 8.5 
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74 AMITH 10/M 2 1.5 7.5 9.5 

75 REKHA 10/F 1.33 0.5 6.5 11 

76 SUREKHA 12/F 2.33 1.33 7 8.5 

77 NITHYA 12/F 1.83 1.16 6.5 9.5 

78 NIRANJAN 12/M 1.5 1.16 7 10 

79 ISAAKHI 11/F 1.6 1 7 8.5 

80 KEERTHANA 11/F 1.66 0.66 7 9.5 

81 SARALA 11/F 1.33 0.83 7 10.5 

82 LAVANYA 11/F 2 1.33 7 12 

83 SINDHU 12/F 1.83 0.83 6.5 11.5 

84 PAVITHRA L 11/F 1.5 1 7 12 

85 ANANDHI 11/F 1.66 1.61 7 10.5 

86 BEULA 11/F 1.33 0.83 7 9.5 

87 MADHUMITHA 11/F 1.83 1.33 7 11 

88 LAKSHMI 11/F 1.16 0.66 6 12 

89 SARIKA 12/F 1.83 1.33 6 9.5 

90 LALITHA 12/F 1.5 0.66 7.5 9 

91 DIVYA 12/F 1.83 0.83 6.5 10.5 

92 RAJESHWARI 12/F 2 1.33 7 10.5 

93 AMBIGA 12F 2.33 1.33 7 12 

94 SHRUTHI 12/F 1.66 0.66 6.5 11.5 

95 SNEHA 12/F 1.83 0.83 7 9.5 

96 ASHWINI 12/F 2.16 1.33 7 10.5 

97 REGINA 12/F 1.33 0.66 7 9.5 

98 PRIYA 12/F 1 0.66 7 9.5 

99 PAVITHRA 12/F 1.83 1.16 7 9.5 

100 REVATHY 12/F 1.83 1.16 7 10 

101 VALLIAMMAL 10/F 1.33 0.5 6.5 10.5 

102 VISHNAVI 12/F 1.66 1.16 7.5 9.5 

103 AMUDHA  10/F 1.83 0 7 10.5 

104 VAISHALI 12/F 1.16 0.5 7 9 

105 DHAKSHYANI 12/F 2 1.5 7 9 

106 JAYASHREE 11/F 1.33 0 7 9.5 

107 SUJA 12/F 1.5 0.83 7.5 9.5 

108 RACHEL 11/F 0.3 0.16 7.5 8.5 

109 ESABELEA 11/F 1 0.5 7.5 9.5 

110 ARAVIND 11/M 2.33 1.5 8 10 

111 ANDAL 11/F 1.83 0.66 7 11 

112 SHRAVANI 12/F 1.5 0.66 7 9.5 

113 RINI 12/F 1.5 0.5 7 9.5 
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114 HARSHINI 12/F 0.5 0.16 7 10 

115 VISHALAKSHI 11/F 0.63 0.3 7 9.5 

116 SRIMATHI 12/F 1 0.5 8 9 

117 KANAGI 12/F 0.83 0.66 7 9.5 

118 DAVID 12/M 1 0.5 7 9 

119 DEEPTHI 12/F 0.5 0.3 7 9.5 

120 LATHA 11/F 1.66 1 7.5 10 

121 KAVIPRIYA 11/F 1.16 0.3 7 9.5 

122 SEETHA 11/F 1.66 1.16 7 9 

123 DEEPESH 10/M 0.3 0.16 7 10.5 

124 YAZHINISRI 11/F 1 0.3 7 9.5 

125 VISHNU 13/M 1 0.66 7 9.5 

126 MEGALA 12/F 1.33 0.66 7 9 

127 SUSILA 11/F 2.16 0.66 7 9 

128 LEKHA 11/F 0.5 0.16 7 9.5 

129 HARISREE 11/F 1 0.5 7 10.5 

130 SUSHMITHA 11/F 1.66 0.83 7 13 

131 SHEELA 11/F 0.3 0.16 7 9 

132 GANAPATHI 10/M 2.66 1.66 7 9.5 

133 HRISH KUMAR 12/M 1.16 0.66 7 9.5 

134 VEMKATESH 12/M 1.5 0.83 7 9.5 

135 MANOJ 12/M 1.66 1.16 7 9.5 

136 AARTHISRI 10/F 2.33 1.16 7 9.5 

137 VISHNUREKHA 12/F 0.66 0.3 7 12.5 

138 PRIYA SRI 11/F 0.33 1.33 6.5 9.5 

139 PAVITHRA 12/F 1.5 0.83 7 9 

140 VARSHINI 11/F 1.16 0.5 7 8.5 

141 VIKASHINI 11/F 2.33 1.66 6.5 9 

142 SALMA 10/F 1.16 0.66 7 9.5 

143 HEMAPRIYA 10/F 1.83 1.5 7 9.5 

144 ARLENA 12/F 2.33 1.35 6.5 9.5 

145 SUMATHI 12/F 1.5 0.85 6.5 9.5 

146 VIMAL 10/M 2.16 1.35 7.5 10.5 

147 FARHAAN 12/M 1.03 0.83 7 8 

148 DEEPIKA 12/F 1.33 0.83 7.5 8.5 

149 DEEPAK KUMAR 11/M 2 1.33 7 9.5 

150 DHARSHINI 12/F 1.33 1 6.5 9.5 

 

 

 



Annexures 

 
 

ANNEXURE – 5 

 

CONSENT FORM 

I___________________________, The parent/guardian of__________ 

_________________, hereby give consent for the participation of my 

son/daughter in the study titled “EFFICACY OF CHEWABLE BRUSH 

COMPARED TO MANUAL BRUSH IN SCHOOL GOING CHILDREN 

OF AGE GROUP 10 TO 12 YEARS ” being conducted by T. KEERTHI, a 

postgraduate student of Ragas dental college and hospital, Chennai. Under the 

guidance of Dr.M.JAYANTHI, Prof and Head, department of pedodontics 

and preventive dentistry. I have been clearly informed about the 

procedure/techniques of the study and I voluntarily, unconditionally, freely 

give my consent for the active participation of my child without any form of 

pressure and in a mentally and conscious state. 

 

Signature of the investigating doctor 

Signature of the Patient’s parent/ Guardian. 
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ANNEXURE-6 

 

சிகிச்சச ஒப்புதல் படிவம் 

____________________________ஆகிய நான் _____________________ என்கிற 

 

என்குழந்தையின் வாய் / பல் பகுைிதய ஆராய்ந்து பார்க்க ஒப்புைல் 

அளிக்கிறறன். றேலும், இந்ை ஆராய்ச்யிதை றேற்ககாள்வைிைால் 

விதளயக்கூடிய நன்தேகதளயும், அைைால் விதளயக்கூடிய 

அகெளகரியங்கதளயும் அறியப் கபற்றப்பின், நான் எவ்விை 

அச்ெமுேின்றி ைன்ைிச்தெயாகவும், முழுேைதுடன் என்னுதடய 

ெம்ேைத்ைிதை அளிக்கிறறன்.  

 

தககயாப்பம்:  

றைைி, இடம்:  

ொட்ெிகள்;  
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(கபற்றறாரின்கபயர்)                        (குழந்தையின்கபயர், வயது) 
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