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ABSTRACT 

Background and Objectives: Dental caries and Gingivitis are the two most common dental 

diseases globally. Mechanical plaque control is one of the best ways of preventing gingival 

diseases. In-vitro studies have revealed that fluoride possess anti plaque properties as it acts on 

the plaque bacterial enzymes, hence it preventing gingivitis. Therefore, the aim of the present 

study was to compare the effectiveness of three commonly used fluorides i.e, Sodium Fluoride 

(NaF), Stannous Fluoride (SnF2), and Sodium monofluorophosphate(Na2PFO3) containing 

dentifrice on Dental plaque and Gingivitis. 

Methods: This randomized double blinded, three arm parallel study was conducted among 

120 subjects between the age of 15-30 years for the duration of 3months. Subjects were given 

fluoride free toothpaste as washout product to be used for 2 weeks. After 2 weeks baseline 

examination of plaque and gingival condition was done with Quigley‑Hein plaque index (PI) 

and Loe and Sillness Gingival Index (GI). Subjects were randomized into 3 groups of 40 each: 

Group I-NaF toothpaste, Group II-SnF2 toothpaste and Group III- Na2PFO3 toothpaste to be 

used twice daily for a period of 3 months. Assessment was done at every month for 3 

consecutive months. 

Results: At the end of 3 month all the three groups showed significant reduction in both 

Plaque and Gingival scores compared to baseline. ANOVA test results reveals that there was 

no significant difference in baseline, first, second and third follow-up plaque and gingival 

scores between the 3 groups. However when adjusted for baseline differences significant 

results were observed at second(p=0.031) and third follow-up(p=0.046) plaque scores in all 

the three groups. 
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Conclusion: At the end of study there was overall significant reduction in plaque and gingival 

scores in all three groups compared to baseline but, there was no significant difference in the 

effectiveness of Sodium fluoride, Stannous fluoride and Sodium mono-fluorophosphate 

toothpaste against plaque and gingivitis. 

Keywords: Fluorides, Toothpaste, Sodium fluoride, Tin fluoride,                                                              

Sodium monofluorphosphate, Gingivitis,  Dental plaque. 
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Oral health is believed to be an integral part of general health. Dental caries, 

periodontal diseases and oral cancers are the most common dental diseases in our country. 

According to the reports of National cancer registry program 20201, oral cancer is in the list 

of top 3 prevalent cancers in India. With the paradigm shift towards globalization, our 

country is witnessing a new trend with the increasing prevalence of Dental caries.Periodontal 

disease is said to be the disease of adults and hence more prevalent in older age group when 

compared to children, except for juvenile periodontitis. Most of oral diseases are preventable 

and hence, the burden of oral diseases can be reduced substantially. 

Socioeconomic status, lack of sensitization of people towards oral health, lack of 

access to oral health care facility, the priority given to oral health are all roadblocks in 

achieving optimal oral health care. Treatment of dental diseases is considered to be non-

essential and costly affair in developing countries like India as; many people still cannot 

afford the basic health care treatment. Hence, prevention of oral diseases becomes important2. 

Gingivitis is the most common periodontal disease caused by colonization of micro-

organisms leading to formation of plaque at or gingival sulcus, resulting in inflammation of 

gingival tissue. Dental plaque is defined as the “specific but highly variable structural entity, 

resulting from sequential colonization of micro-organisms on tooth surfaces, restorations and 

other parts of oral cavity, composed of salivary components like mucin, desquamated 

epithelial cell debris and micro-organisms all embedded in extracellular gelatinous 

matrix”3.The bacteria resulting in gingivitis are of the following species; Streptococcus, 

Fusobacterium, Actinomyces, Veillonella, and Treponema and possibly Bacteroides, 

Capnocytophaga, and Eikenella4.The plaque deposited undergoes mineralization over period 

of time and results in dental calculus leading to gingivitis. 
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Therefore, plaque control becomes essential for prevention of periodontal diseases. 

Plaque control is removal of dental plaque from tooth surface and gingival sulcus and 

preventing it from recurring through various mechanical/ chemical aids or both. Mechanical 

plaque control includes manual/ electric toothbrushes, interdental aids such as dental floss, 

interproximal brushes and professional cleaning. Chemical plaque control includes use of 

mouthwashes. Among these, mechanical plaque control is the proved to be the most effective 

plaque control measure and chemical plaque control can be used only as an adjunct to 

mechanical methods5. 

Dentifrice is used with toothbrushes as a means of mechanical plaque control measure 

more frequently than mouth rinses. Based on the active ingredient present in the toothpaste it 

has various functions like anti-plaque, anti-caries, remineralisation, tooth whitening and 

desensitization6. The basic ingredients of a toothpaste are water, abrasive agent like 

aluminium hydroxide, calcium hydrogen phosphates, calcium carbonate, silica, detergents 

like sodium lauryl sulphate, antibacterial agents such as triclosan or zinc chloride, flavouring 

agents like spearmint, peppermint, and wintergreen, humectants such as glycerol, xylitol, 

sorbitol  etc. and fluorides usually sodium fluoride7. 

  Fluoride is known to have anti-caries effect and hence widely used in most of the 

toothpastes. The fluoride compounds that are commonly used are sodium fluoride, acidulated 

phosphate fluoride, stannous fluoride, sodium monofluorophosphate and amine fluoride8. 

Fluoride prevents dental caries mainly by the following mechanism of action; i) Inhibits 

demineralization, ii) Aids in remineralisation of enamel and iii) Antimicrobial effect on oral 

plaque bacteria9. 
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The anticaries activity of fluoride mainly depends upon form of ingestion of fluoride 

(either topical or systemic), concentration of fluoride used (as increased concentration can 

lead to dental/skeletal fluorosis), and time of ingestion/application of fluoridation (systemic 

fluoridation - water fluoridation is effective before the teeth erupts in the oral cavity and 

topical application of fluoride- fluoride varnish /gel is effective after the immediate eruption 

of teeth in the oral cavity ).  

The maximum permitted concentration of fluoride in dentifrice differs for various 

countries and varies according to age as well. Usually fluoridated toothpaste contain 1000-

1500 ppm (parts per million) of fluoride in them. Toothpaste of higher concentrations of 

fluoride like 2800 ppm or 5000 ppm is available in UK, but they need doctor’s prescription 

and cannot be purchased over the counter. Gels contain usually higher concentration of 

fluoride and no abrasive material in them. According to WHO, twice daily brushing with 

toothpaste containing 1000-1500 ppm of fluoride is recommended for anticaries effect10. 

Because of the antimicrobial action of fluoride on oral micro flora, it is said to have 

anti-plaque and anti-gingivitis properties. Fluoride acts directly as an enzyme inhibitor of the 

oral bacteria or by forming metal fluoride complex. It mainly acts by reducing acid tolerance 

of the bacteria11. Invitro studies have shown that fluoride acts as bactericidal on oral 

streptococci at the concentration of 0.16-0.31 mol/L12. The metal associated with fluoride 

(sodium, stannous etc) may have equivalent or greater effect than the fluoride on plaque 

bacteria12. 

An invitro study to determine the effectiveness of sodium fluoride as an antimicrobial 

agent on microorganisms isolated from patients with periodontal disease showed that fluoride 

preparations may be of used in selectively suppressing specific bacteria associated with 

periodontal destruction and further suggested in-vivo studies to confirm the finding13. 
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Following this there are few studies conducted in the past to know the efficacy of fluoride 

containing dentifrice on gingivitis but, the literature search shows insufficient data comparing 

the most commonly used fluoride in dentifrices on plaque and gingivitis. Therefore, this 

study was conducted to evaluate the effectiveness of Sodium fluoride, Stannous fluoride and 

Sodium monofluorophosphate on plaque and gingivitis.  
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Aim of the study: 

To compare the effectiveness of commercially available dentifrice contains Sodium 

fluoride, Stannous fluoride and Sodium monofluorophosphate on plaque and gingivitis 

through tooth brushing. 

Objectives of the study: 

1. To determine the baseline plaque score using Turesky Gillmore and Glickman 

modification of Quigley Hein Plaque Index and gingival score using Loe and Sillness 

gingival index of the study subjects in the three treatment groups. 

2. To determine the plaque and gingival scores among the three study groups using the 

same indices mentioned above at the end of 1, 2 and 3 months respectively. 

3. To compare the reduction in plaque and gingival scores among the three groups at 

each visit.  

 

Hypothesis for the study 

 Null Hypothesis- There is no difference in the effectiveness of Sodium fluoride, Stannous 

fluoride and Sodium monofluorophosphate in reduction of plaque and gingivitis. 

Alternate Hypothesis- There is difference in the effectiveness of Sodium fluoride, Stannous 

fluoride and Sodium monofluorophosphate in reduction of plaque and gingivitis. 
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This review of literature contains studies under the following headings: 

1. Studies on different fluorides and its efficacy on reduction of plaque and gingivitis.  

2. Systematic review and Meta- analysis relating to fluorides and its effect on plaque and 

gingivitis. 

 

1. Studies on different fluorides and its efficacy on reduction of plaque and gingivitis. 

i) R.L. MANDELL13 conducted a study titled “Sodium Fluoride Susceptibilities of 

Suspected Periodontopathic Bacteria”  with an aim to determine the in vitro effectiveness of 

sodium fluoride as an antimicrobial agent on microorganisms isolated from patients with 

periodontal disease. They used Forty-seven strains representing 22 oral species isolated from 

patients with gingivitis, adult and juvenile periodontitis in fluoride susceptibility testing. An 

agar dilution technique was utilized in susceptibility testing and the minimum inhibitory 

concentrations of NaF was determined by an agar dilution technique utilizing the basal 

medium. The basal test medium utilized here consisted of Trypticasesoy agar supplemented 

with 5% sheep blood (TSB) supplemented with 5 pg/ml hemin, 0.5 pg/ml menadione, and 

5.0% defibrinated sheep blood. The results of the study showed the bacterial susceptibility 

ranging from 128 ,ug/ml to 2048 ,ug/ml. And the bacterial species displaying susceptibility to 

NaF at 128 Mg/ml included Actinobacillus actinomycetemcomitans, Actinoinyces viscosus, 

Capniocytophaga sputigena, Capniocytophaga ochracea, and Capuiocytophaga gingivalis. At 

the higher end of 2048 pg/ml were strains of Actinomyces israelii, Bacteroides gracilis, and 

Veillonella parvula. Hence, the author arrives at the conclusion that analysis of the in vitro 

data suggests that fluoride preparations may be of use in selectively suppressing specific 

bacteria associated with periodontal destruction and further in vivo studies are necessary to 

test this hypothesis. 
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ii) Larry F. Wolff et al14 conducted a study to evaluate the effect of brushing with 

SnF2 or NaF gel on gingival inflammation and microbial flora for a period of 3 years. The 

study consisted of 281 volunteer subjects from the company, with a mean age of 27 years 

who fulfilled the inclusion criteria. Subjects were divided into three groups by block 

randomization and individuals in all three study groups received 0.76% 

sodiummonofluorophosphate silica abrasive dentifrice throughout the study. In addition , 

subjects in group 1 received 0.4% SnF2 gel; subjects in group 2 received 0.22% NaF gel, and 

in group 3 received  fluoride free gel. After collection of baseline data, subjects were given 

toothbrushes, toothpaste, and gel according to group assignment, and were instructed to brush 

twice daily with the toothpaste and use the gel given to them twice a day following regular 

toothbrushing. Members of the examining team and the test subjects were blind to the gel 

type distributed in a dispenser bottle. The results of the study depict that overall, there was no 

clinically or statistically significant difference in the Bleeding Index, gingival index and 

probing depth measurements between groups at any visit. However, compared with baseline 

scores, each study group had a significant reduction. Therefore  author concludes that 0.4% 

SnF2 and 0.22% NaF are no more effective in reducing  gingivitis than a placebo. 

 

iii) Mallatt  et al15  conducted a study to assess anti-plaque and anti-gingivitis benefits 

of a stabilized stannous fluoride (SnF2)/sodium hexametaphosphate (SHMP) dentifrice 

versus a negative control. A randomized, 6-month, stratified, single-centre, double-blind, 

parallel group, clinical study was conducted in West Palm Beach, Florida among 140 

subjects. A stabilized 0.454% SnF2/SHMP dentifrice (Crest Pro-Health dentifrice, Procter & 

Gamble, Cincinnati, OH, USA) was tested against a commercially available negative control 

dentifrice i.e  Aquafreshs Triple Protection dentifrice (GlaxoSmithKline Consumer 
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Healthcare, Pittsburgh, PA, USA) with sodium monofluorophosphate (0.15 w/v of fluoride 

ion); does not contain an anti-gingivitis/anti-plaque ingredient. After baseline measurements 

for Modified Gingival Index, Gingival bleeding index and Turesky Modified Quigley–Hein 

PIaque index subjects received a dental prophylaxis. Subjects were instructed to brush twice 

daily for 60 s using their assigned product. Efficacy measurements were obtained at baseline, 

3 and 6 months post treatment using the Modified Gingival Index, Gingival Bleeding Index 

and the Turesky Modified Quigley-Hein Plaque Index. Among 140 subjects who enrolled 

only 128 completed the study. The mean age of the study subjects in the study was 37 

years.Results after 6 months showed that SnF2 dentifrice delivered a 16.9% reduction in 

gingivitis (p<0.001), a 40.8% reduction (p<0.001) in gingival bleeding, and an 8.5% 

reduction in plaque (p = 0.001) versus the negative control. Therefore, the authors conclude 

that, twice daily use of the SnF2/SHMP dentifrice over 6 months provided statistically 

significant anti-plaque and anti-gingivitis benefits relative to a negative control. 

 

iv) Beiswanger et al16 conducted a six months clinical study to determine the  effect of 

dentifrices containing stabilized stannous fluoride on plaque formation and gingivitis. The 

effects of stabilized 0.454% stannous fluoride dentifrices on supragingival plaque, gingival 

inflammation and gingival bleeding were studied in 549 adult male and female subjects. 

Following an oral prophylaxis, subjects were randomly assigned to brush with one of the 

following dentifrices: 1) 0.454% SnF2 stabilized with 2.08% sodium gluconate, 2) 0.454% 

SnF2 stabilized with 4.16% sodium gluconate, 3) an experimental dentifrice, and 4) 0.243% 

NaF control dentifrice. Follow up was done at the end of 3 and 6 months. Results of the study 

showed that, compared to the control dentifrice at 6 months, stannous fluoride dentifrices 

stabilized with 2.08% or 4.16% sodium gluconate significantly reduced gingivitis by 18.8% 
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and 18.0%, respectively. The stabilized SnF2 dentifrices were not significantly different from 

the control dentifrice in their effects on supragingival plaque. Gingival bleeding was also 

reduced, relative to the control dentifrice, for both stabilized SnF2 dentifrices. However, 

these differences were not statistically significant at p=0.05. The stabilized SnF2 dentifrices 

were not significantly different from the control dentifrice in their effects on supragingival 

plaque and accumulation of extrinsic tooth stain increased in the stabilized SnF2 

groups. Results of this study support that, 0.454% stabilized stannous fluoride dentifrices can 

provide an important adjunct to the prevention and control of gingivitis when used in 

combination with regular personal oral hygiene procedures and professional care. 

 

v) Perlich MA et al17 conducted a study to evaluate the effect of a stabilized 0.454% 

stannous fluoride dentifrice, currently marketed as Crest Gum Care, on supragingival plaque, 

gingivitis, gingival bleeding and oral soft tissue condition. The following study was 

conducted among 328 adult male and female subjects. It was a double blind clinical study 

with a follow-up period of six months. Following initial examinations, for subjects presenting 

with a minimum of five gingival bleeding sites thorough oral prophylaxis was done and 

subjects were instructed to brush at least twice a day for three months with a commercially 

available fluoride dentifrice. This constituted the three-month pre-test period. At the end of 

this period, subjects were examined again, given a second oral prophylaxis, and randomly 

assigned to brush with one of the following dentifrices: 1) stabilized 0.454% stannous 

fluoride, 2) 0.243% sodium fluoride control, or 3) one of three experimental dentifrices. 

Subjects were instructed to brush their teeth as they normally would, at least twice a day for 

one minute. Follow-up examinations after three and six months of dentifrice use evaluated 

supragingival plaque, gingivitis, gingival bleeding, extrinsic tooth stain and oral soft tissue 
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status. After six months, the stabilized stannous fluoride dentifrice group had significantly 

reduced gingivitis and gingival bleeding by 20.5% and 33.4% compared to the sodium 

fluoride control group. However, there was no statistically significant difference between the 

control and stabilized stannous fluoride dentifrice group with respect to supragingival plaque 

scores. As expected, accumulation of extrinsic tooth stain was greater in the stabilized 

stannous fluoride group than the control group. The results from this clinical study 

demonstrate that over a six-month period, twice-daily use of a dentifrice containing 0.454% 

stabilized stannous fluoride significantly reduced gingivitis and gingival bleeding, relative to 

a 0.243% sodium fluoride control dentifrice. 

vi) Dutmanee Seriwatanachai et al18 conducted a 6 month randomized control trial to 

compares a stabilized stannous fluoride (SnF2) dentifrice with zinc phosphate (Colgate 

TotalSF) with SnF2 with zinc lactate and control fluoride dentifrices  i.e 0.76% sodium 

monofluorophosphate (1,000 ppm) in a dicalcium phosphate dihydrate base for gingivitis and 

plaque . A total of 135 participants were included in the study. Study subjects were instructed 

to brush twice daily (morning and evening) for 1 minute with approximately 1.5 grams of the 

assigned dentifrice for 6 months. The study participants were evaluated at 3 and 6 months 

follow-up period. All groups reported statistically significant reductions in gingival 

inflammation and improvement in plaque control at 3- and 6-month follow-up. Both 

SnF2 dentifrices showed statistically significant reductions in all indexes compared with the 

control dentifrice (P < .001). However, the test dentifrice showed higher but non significant 

improvements in plaque and gingival indexes compared with the other SnF2 dentifrice. 

Hence,the authors conclude that, newly formulated SnF2 stabilized with zinc phosphate 

dentifrice may be of benefit to patients in controlling plaque biofilm and gingivitis. 
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vii) A randomized controlled trial was conducted by Parkinson CR et al19, To 

evaluate the efficacy of twice daily use of a non-aqueous 0.454% weight/weight (w/w) 

stannous fluoride dentifrice ('Test dentifrice') compared to a sodium monofluorophosphate 

(SMFP) dentifrice (' Negative Control') over 12 weeks, in subjects with moderate gingivitis 

and gingival bleeding following tooth brushing. It was a single-center, examiner-blinded, 

randomized, stratified, two-treatment arm, parallel group, 12-week clinical study among 

healthy adult volunteers with moderate gingivitis who demonstrated gingival bleeding 

following tooth brushing. Subjects were assessed at baseline for Modified Gingival 

Index(MGI), visible blood in dentifrice expectorate and Bleeding Index(BI). Following 

randomization, 253 eligible subjects underwent a thorough dental prophylaxis and flossing. 

After 4 and 12 weeks of twice daily brushing with allocated treatment, subjects returned to 

the site for MGI, visible blood in dentifrice expectorate, and BI assessments. Of the 253 

eligible 238 completed the study. The results of the study showed that, there was statistically 

significant differences between the two groups and it was in favour of the Test dentifrice 

compared to the Negative Control dentifrice in terms of gingival bleeding (number of 

bleeding sites and bleeding index), and visual signs of gingival inflammation (MGI) (P< 

0.0001 at Weeks 4 and 12 for all). The visual assessments of the level of blood in expectorate 

following brushing demonstrated large reductions from baseline, however no significant 

difference between the two treatment group was observed.  Hence, the authors conclude that, 

use of a dentifrice containing 0.454% w/w stannous fluoride led to significantly greater 

control of gingivitis (gingival bleeding and visual signs of gingival inflammation) compared 

to a SMFP dentifrice over a 12-week period. 
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viii) R Mengel et al20, conducted a 9 months clinical study to compare the efficacy of 

amine/stannous fluoride mouthrinse and toothpaste with that of sodium fluoride preparations 

in preventing gingivitis and reducing plaque . 150 individuals(86 female, 64 male)  aged 

between 15 and 41 years  (mean age 28 years) fulfilling the eligibility criteria were included 

in the study. Study subjects were randomly divided into three groups, Group 1:  sodium 

fluoride toothpaste (1400 ppm NaF) and sodium fluoride mouthrinse (250 ppm NaF) .Group 

2: amine/stannous fluoride toothpaste (350 ppm AmF and 1050 ppm SnF2) and 

amine/stannous fluoride mouthrinse (125 ppm AmF and 125 ppm SnF2)  and Group 3: 

amine/stannous fluoride toothpaste (350 ppm AmF and 1050 ppm SnF2,)  with sodium 

fluoride mouthrinse (250 ppm NaF). Subjects were instructed to clean their teeth twice a day 

with the toothpaste provided, using their customary cleaning technique and duration, and to 

rinse their mouths for 30 s each evening with 10 ml of the issued mouthrinse  and no 

subsequent rinsing with water was permitted. The subjects were examined at intervals (0, 1. 3 

and 9 months) under conditions of a clinical double blind study. The parameters recorded 

were the plaque index (Pll), the approximal plaque index (API), the gingival index (GI) and 

the mod. sulcus bleeding index (SBI). The probing depths (PD) were also measured and the 

composition of the supragingival plaque was evaluated by dark-field microscopy.The study 

results reveal that, there was significant reduction in all clinical parameters in all 3 groups in 

the course of the study. The most pronounced reduction in PH, API. SBI and PD was 

recorded in group 2. Microbiological examination revealed a highly significant increase in 

cocci and a decrease in rods in all 3 groups. There was also a significant reduction in 

spirochetes, filaments and fusiforms in groups 2 and 3. In group 1, there was a significant fall 

only in fusiforms and small spirochetes. Overall, there was no significant difference in 

clinical parameters that was recorded in the group comparison. Thence the authors conclude 

that, there was reduction in gingival inflammation and supragingival plaque accumulation 
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with a positive change in plaque fiora in all  groups. The reduction in potentially 

gingivopathogenic bacteria was slightly higher in the amine/stannous fluoride group 

compared to sodium fluoride group. 

ix) Katrin Lorenz et al21, conducted a 12-week, double blind ,two arm parallel 

randomized controlled study to assess the efficacy of toothpaste containing amine fluoride 

and stannous chloride on plaque and gingivitis. 241 participants were enrolled to the study 

following a advertisement to participate in the study with the mean age of 38 years. Subjects 

were randomized into two groups , Group 1: Olaflur (1400 ppm  of aminefluoride) and 

stannous chloride and control group 2: toothpaste containing sodium monofluorophosphate 

(1400 ppm fluoride) along with same toothbrush to everyone. Subjects were instructed to 

brush with 1 g toothpaste for 2 min twice daily,in the morning and evening after the meals. 

Plaque was assessed by means of full-mouth Plaque Index and gingival inflammation by 

means of full-mouth Gingival Index. In addition, gingival bleeding was recorded using the 

modified sulcus bleeding index. Intention-to-treat analysis included 240 out of 241 subjects. 

The study results reveal that, Baseline mean PI was reduced by 0.87 ± 0.35 in the test group 

and by 0.65 ± 0.41 in the control group. Within-group differences and between-group 

differences in index reduction were statistically significant (P < .001). Mean GI and mSBI 

were reduced significantly over time (P < 0.001) with no clinically meaningful differences 

between groups. Therefore the authors conclude that, both toothpastes reduced plaque and 

gingivitis statistically significant and clinically meaningful over 12 weeks. Compared to the 

control toothpaste, application of the amine fluoride/stannous chloride toothpaste led to a 

clinically meaningful and more pronounced plaque reduction. 
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x) Owens et al22, conducted a study with an aim to compare the plaque and gingivitis 

benefits of toothpaste containing triclosan with zinc citrate, triclosan with PVM/ MA, 

stannous fluoride or sodium fluoride. The study was a randomised, single investigator blind, 

parallel group comparison of 4 dentifrices containing: (A) 0,1% sodium fluoride+0,76% 

monofluorophosphate (Colgate Regular); (B) 0,454% stannous fluoride (Crest Gum Care); 

(C) 0,3% triciosan 0,75% zinc citrate + 0,8% sodium fluoride (Mentadent P) and  (D) 0,3% 

triclosan/2% PVM/MA + 0,32% sodium fluoride (Colgate Total). a total 143 healthy dentate 

volunteers (41 male, 102 female) were part of the study. At baseline, subjects were given a 

thorough prophylaxis to remove plaque, calculus and stain. Subjects residing in the same 

household were assigned to the same test group. Subjects were instructed to brush normally 2 

times daily for the duration of the 18-week trial. Recall visits were at 6. 12 arid 18 weeks 

when plaque and gingivitis were recorded according to Turesky modification of the Quigley 

and Hein (1962) plaque index and modification of the Loe & Silness (1963) gingival index. 

The results showed no statistically significant treatment differences between products for the 

gingival index throughout the 18 week-trial. No statistically significant treatment effects 

between products for plaque index were found at 6 or 18 weeks. However, a small but 

statistically significant treatment effect for plaque index was seen at 12 weeks in favour of 

the triclosan/copolymer toothpaste compared to the stannous fluoride and conventional 

fluoride toothpastes, this difference had disappeared by the 18 week examination. All 

volunteers oral hygiene and gingivitis scores improved after the baseline examination, and 

this improvement continued throughout the trial. This is a feature of nearly all tooth brushing 

studies and can be attributed to the initial prophylaxis and the Hawthorne phenomenon. 

Hence the author’s state that, such phenomena, noted in home use clinical trials, may mask 

the efficacy of proven antiplaque formulations. 
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xi) Moran et al23, conducted a clinical trial to compare the effect of 4 toothpastes on 

the developments of plaque and gingivitis. The authors conducted a 12-day, incomplete block 

designed, cross-over study with 24 volunteers were recruited from the dental staff of the 

hospital (II male, 13 female, aged 20 to 27 years).the four toothpastes used had the following 

active ingredient, Group 1: hexetidine/zinc citrate, Group 2: 0.2% triclosan, Group 3: 

amyloglucosidase/glucose oxidase and Group 4: sodium fluoride/sodium 

monofluorophosphate (NaF. MFP). For each product, the volunteers were instructed to 

dispense from the tube one and a half inch strip of toothpaste, measured on a ruler, and to 

transfer this to a glass jar to which 10 ml of tap water had been added with a 10 ml syringe. 

The resulting admixture was shaken until all the paste had been dispersed and then the 

subjects were told to rinse the mouth for 2 min followed by expectoration. The procedure was 

to be repeated twice daily over 12 days and restricting from all other oral hygiene 

products.The study results show that,by the 8th day of the study, a significant difference in 

gingival crevicular fluid (GCF) and GI was found between the groups. By day 12, however, 

no significant difference in plaque index and gingival inflammation was found between the 4 

toothpastes, although plaque area was significantly reduced the hexitidine/zinc citrate paste 

when compared to the conventional fluoride paste. It was concluded that the active 

ingredients added to the toothpastes evaluated in this study provided little or no more 

additional benefit to oral hygiene and gingival health than could be achieved with 

conventional fluoride toothpaste. 
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2. Systematic review and Meta- analysis relating to fluorides and its effect on plaque 

and gingivitis. 

i) S Salzer et al24, conducted a systematica review of the literature on articles  

comparing  the efficacy of triclosan (Tcs) and stannous fluoride (SnF) dentifrices on 

parameters of gingivitis and plaque scores. Medline, EMBASE and Cochrane Central 

Register of Controlled Trials were searched up to March 2013 to identify appropriate studies. 

Studies regarding self-performed manual brushing by adults with a minimum 4 weeks of 

follow-up were included. Primary outcomes were parameters of gingivitis. Secondary 

outcome was plaque score. Results reveal that, out of the 55 publications, 11 met the 

eligibility criteria. Additionally, four unpublished papers were added after contacting the 

manufacturers of the leading brands. In total, 15 studies [10 medium term and five long term 

(>6 months)] were processed for data analysis. The authors state there was no difference in 

gingival index (or its modification) between the two types of dentifrice [DiffM-0.04, 95% 

confidence interval CI (-.11; 0.04); P = 0.34]. The change in the average gingival bleeding 

score was significantly in favour of SnF [DiffM 0.02, 95% CI (0.01; 0.02); P < 0.00001]. 

Plaque scores demonstrated a statistical significant difference in favour of Tcs, according to 

Quigley–Hein Plaque Index (Q&H PI; DiffM-0.29, 95% CI [-0.45; -0.13]; P = 0.0004), but 

there was no difference according to Rustogi Modified Navy Plaque Index (RMNPI) [DiffM-

0.09, 95% CI (0.01; 0.18); P = 0.07]. Long-term results supported these findings. Therefore 

this systematic review concludes that, in the context of inconclusive results for the primary 

outcome variable of gingival health, there was a minor and most likely clinically insignificant 

difference between Tcsand SnF-containing dentifrices. Meta-analysis of plaque score 

reduction was also inconclusive; whereas Tcs was more effective when assessed by the Q&H 

PI, it was not when scored with the RMNPI. 
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ii) A systematic review was conducted by A. Johannsen et al25, with an aim to 

examine the scientific evidence for the efficacy of stabilized stannous fluoride (SnF2) 

dentifrice in relation to dental calculus, dental plaque, gingivitis, halitosis and staining. Data 

and sources used for the review were from Medline OVID, Embase.com, and the Cochrane 

Library database inception until June 2017. Six researchers independently selected studies, 

extracted data, and assessed methodological quality. A meta-analysis of the 6-month 

gingivitis studies was done. Risk of bias was estimated using a checklist from the Swedish 

Agency for Health Technology Assessment (SBU, 2018). Studies that met the inclusion 

criteria and that were selected are: Two studies on dental calculus, 21 on dental plaque and 

gingivitis, 4 on halitosis, and 5 on stain. Risk of bias was high for the studies on dental 

calculus, halitosis, and stain, and varied for the dental plaque and gingivitis studies. 

Significant reductions in dental calculus and in halitosis were reported for the SnF2 dentifrice, 

whereas no differences in stain reduction were noted. A meta-analysis on gingivitis found 

better results for the SnF2 dentifrice compared to other dentifrices, though the results of the 

individual trials in the met analyses showed a substantial heterogeneity. Therefore the present 

review found that stabilized SnF2 toothpaste had a positive effect on the reduction of dental 

calculus build-up, dental plaque, gingivitis, stain and halitosis. A tendency towards a more 

pronounced effect than using toothpastes not containing SnF2 was found. However, a new 

generation of well conducted randomized trials are needed to further support these findings. 

The clinical relevance of the present study is: Adding a SnF2 toothpaste to the daily oral care 

routine is an easy strategy that may have multiple oral health benefits. 

 

 

 



Review of Literature 

 

18 | P a g e  
  

iii) S. Paraskevas et al26, conducted a systematic review on the effects of stannous 

fluoride on gingivitis. The databases that were searched were: The Medline and cochrane 

central register of controlled trials up to August 2005 to identify appropriate studies. The 

primary outcome measure was gingivitis. Independent screening of titles and abstracts of 542 

papers resulted in 36 publications (inter-reviewer eˆ score of 0.76), out of which 15 papers 

finally fulfilled the criteria of eligibility. For SnF2 dentifrices, a statistically significant 

reduction in gingivitis was noted in comparison with control (weighted mean difference 

(WMD) of 0.15 (gingival index) and 0.21 (gingivitis severity index) (test for heterogeneity 

p<0.00001, I2 = 91.1% and p = 0.03, I2= 80.1%, respectively)). With regard to plaque 

reduction inconsistent results existed. On using the plaque index no differences were found, 

whereas meta-analysis of the Turesky index provided a WMD of 0.31 (p = 0.01, test for 

heterogeneity p<0.0001, I2=91.7%). Because of insufficient data, a meta-analysis for SnF2 

mouth rinse and dentifrice/mouthrinse formulations was not performed. And the authors 

conclude that, the use of SnF2 dentifrices results in gingivitis and plaque reduction when 

compared with a conventional dentifrice, but the precise magnitude of this effect was difficult 

to assess because of a high level of heterogeneity in study outcomes. 
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The present study was a double blind ,three arm parallel randomized trial conducted 

to assess the effectiveness of three most commercially used fluoride toothpastes, for the 

control of plaque and gingivitis among 15-30 year old people in Hubli-Dharwad city for the 

period of 3 months. The three commercialy available fluoride toothpaste, Colgate total 

(containing Sodium fluoride), Colgate strong teeth (containing Sodium 

monofluorophosphate) and Sentim SF (containing stannous fluoride)were selected for the 

study .People between the age group of 15-30 year ,supporting staff from SDM Medical and 

Dental College ,Dharwad were selected for the study purpose. 

 Methodology:   

The following procedure was adopted to carry out the present study: 

1. Selection of toothpaste and toothbrush. 

2. Selection of the study population. 

3. Estimating the sample size. 

4. Obtaining ethical clearance. 

5. Registering the study in the Clinical Trial Registry India. 

6. Listing the armamentarium for the study. 

7. Examiner calibration and inter examiner reliability 

8. Screening of subjects and collection of baseline data. 

a. Plaque index (Turesky, Gilmore and Glickman 

modification of Quegley-Hein Plaque Index.) 

b. Gingival index (Loe and Sillness) 

9. Blinding, Coding and Randomization 

10. Distribution of study toothpaste and toothbrush to the subjects. 

11. Follow-up at every one month for 3 months 
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12. Application of statistical methods. 

1. Selection of toothpastes and toothbrush 

Prior to the start of the study, a list of commercially available toothpaste containing 

sodium fluoride, stannous fluoride and sodium monofluorophosphate as active ingredient 

was prepared. A single brand having all the three type of fluoridated toothpaste in market 

was given priority because, we wanted to make sure the basic composition of toothpaste 

remained same in all the three types of toothpaste. It was found that Colgate brand had 

toothpastes containing Sodium fluoride, Stannous fluoride and Sodium 

monofluorophosphate. The company was contacted for further information and found that 

stannous fluoride containing ‘Colgate TotalSF’ is not marketed in India. Further a letter 

was mailed to the Colgate company for the procurement of the samples for the study. 

Through the company we got into contact with a local dealer who was ready to supply 

‘Colgate Total’ containing Sodium fluoride and ‘Colgate strong teeth’ containing sodium 

monofluorphosphate. 

Further search for stannous fluoride containing toothpaste marketed in India resulted 

in ‘Sentin SF’ containing 0.4% stannous fluoride as active ingredient. The company was 

contacted and we got in touch with a local dealer. 

Once the toothpastes were selected requisition letter was mailed to the respective 

companies for the supply of the toothpastes. The response from the companies was poor 

and delayed. Hence, 80 samples of ‘Colgate Total’ 120gm(0.24% Sodium fluoride), 120 

samples of ‘Colgate Strong teeth’44gm ( Sodium monofluorophospahte) and 120 samples 

of 50gm‘Sentim SF’(0.4% Stannous fluoride) toothpastes along with 120 medium bristled 

‘Colgate super flex’ toothbrush were purchased by the investigator for the present study. 



Materials and Methods 

 

21 | P a g e  

For the purpose of washout non- fluoridated toothpaste, Dabur company was 

contacted as the herbal toothpastes are usually non fluoridated. Dabur agreed to provide 

140 samples of 20gm Basic toothpaste without fluoride, which was manufactured 

separately for the study purpose. All the procured toothpastes were covered with a white 

tape to mask the brand names. 

2. Selection of study population 

During the submission of synopsis for the thesis, the target population selected was 

secondary high school residential students from Dharwad city. But due to COVID outbreak 

and nationwide lockdown this was not possible. Because of COVID outbreak SDM institute 

(SDM Medical College and Hospital) has hired 100 supporting staff under the age of 30years. 

Due to COVID cases spike and lockdown it was decided that supporting staff from SDM 

Medical and SDM Dental Colleges and Hospital would be taken as study population. 

The principal of SDM Dental College was approached and permission was sought to 

carry out the present study. Housekeeping HOD of SDM Medical College was approached 

for the permission to include the housekeeping staff for the study. Permission was granted 

from both Medical and dental college authorities provided the participants give their consent. 

3. Estimating the Sample size 

Sample size was calculated using the formula 
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Zα/2 = Value at a specified significance level(two sided tests) =1.96 

Z1-β = Value at specified Type II error/ power = 0.84 

S= Pooled standard deviation of the observations of the two samples=0.34 

d = Clinically significant difference =  0.24 

         n= 33.34 i.e. approximately 34 in each group. 

        Considering drop –out, Sample size is set to 40 in each group. 

 

4. Obtaining ethical clearance. 

Prior to the start of study, the study protocol was submitted to the Institutional Review Board 

of S.D.M College of Dental Sciences and Hospital, Dharwad. Ethical clearance was thus 

obtained for the present study by the above mentioned Ethical Review Committee. 

5. Registering the study in the Clinical Trial Registry India. 

After obtaining the ethical clearance from the institute, the study protocol was registered 

under Clinical Trial Registry India (CTRI). The protocol was sent back for verification and 

necessary corrections. After doing the correction the study was registered under CTRI with 

the registration number CTRI/2020/04/024438. 

6. Listing the armamentarium for the study. 

 Sterilized mouth mirror   

 Sterilized explorer and Williams probe 

 Tweezers 

 Alpha-Plac Two-Tone Disclosing agent 

 Disposable paper cups 

 Sterile cotton 
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 Sterile gloves 

 Disinfectant solution 

 Sterilium hand sanitizer 

 Performa sheets 

Infection control – All the instruments used for oral examination were sterilized in the 

central Sterile Supplies Department (CSSD), SDM College of Dental Sciences and 

Hospital, Dharwad. 

7. Examiner calibration and inter examiner reliability 

 Two examiners were trained to carry out examination of plaque and gingival index. 

Before examination of study subjects, Quigley Hein plaque index on ten subjects was 

performed for the process of calibration. Analysis was done and Intraclass correlation co-

efficient score was 0.9 which indicates good reliability between the two examiners. 

8.Screening of subjects and distribution of washout toothpaste and collection of baseline 

data. 

Oral examination of the 100 participants (supporting staff)  and 50 

participants(supporting staff) was carried out at SDM Medical and Dental college 

respectively.80 participants in Medical and 40 participants from dental college fulfilling the 

inclusion criteria and who agreed to sign the informed consent form were enrolled in the 

study. 

All the enrolled subjects were issued washout toothpaste and a toothbrush. The study 

subjects were asked to brush twice daily for 14 days with the issued toothbrush and 

toothpaste and were recalled on 15th day for the baseline visit along with their washout 

toothpaste. 
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Baseline visit 

On the 15th day the study subjects returned for baseline examination of plaque and 

gingivitis. The gingival and plaque status of the study subjects were assessed by two 

calibrated examiners using Loe and Sillness gingival index and Turesky, Gilmore , Glickman 

modification of Quigley-Hein Plaque index respectively. 

 

Plaque Index (Turesky,Gilmore and Glickman modification of Quigley-Hein Plaque 

Index) 

The original plaque index was given by Quigley-Hein in 1962,considering the gingival one 

third of plaque only. Later Turesky S,Gilmore N.D and Glickman modified the original index 

in 1970, it considers the extent of the tooth surface covered by plaque that can be identified 

visually after swishing the mouth with a disclosing agent. 
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Fig 1: Scoring Criteria for Quigley-Hein Plaque Index 

Calculation of Plaque Score 

Summing up of all plaque scores per tooth of both maxilla and mandible and dividing 

it by the number of surfaces examined will give us the gingival index score per person. 

Plaque score= Total plaque score/ No.of surfaces examined 

Gingival Index (GI): (Talbott et al. modification of Loe and Silness Gingival Index) 

It was developed fot the purpose of assessing the severity of gingivitis by examining 

the qualitative changes of the gingival soft tissue. This index does not consider periodontal 

pocket depth, amount of bone loss or any other quantitative changes in the periodontium. 

This gingival index is widely used and accepted due to its validity, reliability and ease of use. 

In the present study full mouth gingival index was followed.  

To examine, the gingiva was dried lightly with a blast of air or wiped with a cotton 

roll. Williams probe was used to assess the bleeding potential of the soft tissue. The scoring 

was done on Facial/buccal and Palatal/lingual surfaces at three areas respectively: mesio-

facail, mid-facial, disto-facial, mesio-lingual, mid lingual and disto-lingual. 
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Fig 2: Scoring criteria for Loe and Silness Gingival Index 

Calculation of Gingival Scores 

Summing up of all the gingival scores per tooth of both maxilla and mandible and 

dividing it by the number of surfaces examined will give us the gingival index score per 

person. 

GI score= Sum of gingival scores/ Total number of surfaces examined. 
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9. Blinding, Coding and Randomization 

The present study employed a double blinding procedure. The brand names of the 

three toothpastes were masked completely by an opaque white adherent paper, so that both 

the investigator and the study participants are unaware of the toothpaste issued to them. 

  Following baseline examination of plaque and gingivitis, the plaque scores at the 

baseline were entered into an excel sheet. The excel sheet had three columns for the three 

treatment groups (Group I: Sodium fluoride containing toothpaste, Group II: stannous 

fluoride containing toothpaste and Group III: Sodium monofluorophosphate containing 

toothpaste). The first 3 subjects were randomly allocated into one of the three groups; the 

fourth participant was allocated to any of the three groups based on the mean plaque scores of 

the subjects in that group so that the final mean plaque score in all the three groups will be 

almost same. Similarly the remaining were also randomized and all the three groups has 

almost same plaque scores.  

Another person (apart from the principal investigator) was involved in the process of 

randomization and gave the instructions regarding usage of the product. The subjects were 

asked to get the issued toothpaste on their subsequent visits. 

 

10. Distribution of study toothpaste and toothbrush to the subjects. 

After the block randomization process and allocating the subjects to one of the three 

groups, the respective product was issued to the participants. The study subjects were asked 

to use the same toothbrush given to them during wash-out period. The toothpaste in all the 

three groups were weighed before distributing. The participants were asked to use the 

toothpaste given to them twice daily for one month and they were asked to get the toothpaste 
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along with them for the follow-up . Participants were instructed to come for the next visit 

without brushing.  

11. Follow-up at every one month for 3 months duration. 

A reminder call was done to the subjects one day prior to their follow-up appointment 

and they were instructed to get the issued toothpaste for the visit. The returned toothpastes 

were weighed to know the amount of toothpaste used by the subjects. The subjects were 

asked to rinse their mouth with the disclosing agent and Plaque index was recorded by the 

examiner followed by Gingival index. The participants were given the same product and 

asked to follow the same instructions for the next month as well. The same procedure was 

repeated for second and final follow-up. 

12.Application of statistical methods. 

The data was entered into the computer (Microsoft-Office 10,Excel datasheet).The data 

was subjected to statistical analysis using the statistical package, SPSS 21.Intra class 

correlation test was carried for the examiner calibration process.  

 Descriptive analysis of the data was done and presented as percentages and mean with 

standard deviation.  

 Comparison of the treatment groups with respect to gender was performed using a 

Chi‑square test. 

 For the comparison of the treatment groups with respect to age, an independent t‑test 

was performed. 

 Comparisons of the treatment groups with respect to baseline GI scores and PI scores 

were performed using ANOVA test.  

 Within the treatment groups, comparisons of the baseline versus 3 months GI scores 

and PI scores were performed using paired t‑test.  

 ANOVA test was performed for comparison of baseline, first, second and third 

follow-up scores of PI and GI with respect to the three treatment groups. 
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 Multivariate analysis was performed for baseline, first, second and third follow-up PI 

and GI scores in relation to the three test products used. 

 Univariate analysis of variance was performed for baseline versus first, second and 

third follow up scores of PI and GI for the three products. 

 For the tests,  level of significance was set at 5%. 
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30 excluded  
Not meeting the inclusion criteria (20) 
Did not give consent (10) 

150 people examined 

120 subjects selected 

Group III    n=40 
Na2PFO3 containing 

toothpaste 

Group II    n=40 
SnF2 containing 

toothpaste 

Group I     n=40 
NaF containing 

toothpaste 

Block Randomization after 2 
weeks washout period 

Group I 
n=40 

 

Group II 
n=40 

 

Group III 
n=40 

 

Group III 
n=40 

 

Group II     
n=40 

 

Group I 
n=40 

 

3 months follow-up 

2 months follow-up 

1 month follow-up 

Fig 3: Flowchart of Study Design 
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Photograph 1 : Armamentarium used for the study 

Photograph 2 : Allocation of study subjects 
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Photograph 3 : Baseline examination of the study subjects 

Photograph 4: Distribution of test toothpaste 
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Photograph 6: Visible plaque on application of disclosing agent (Patient 1) 

Photograph 5: Examination of study subjects at follow-up 
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Photograph 8: Distribution of test toothpaste at follow-up 

Photograph 7 :Visible plaque on application of disclosing agent (Patient 2) 
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Photograph 9 : Weighing of toothpaste at follow-up 
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Table 1: Distribution of study subjects according to age. 

Groups Total Minimum Maximum Mean Std. Deviation 
Group I 40 20 30 27.15 2.36 

Group II 40 21 30 27.30 2.57 

Group III 40 21 30 27.10 2.67 

 

Table 1 shows distribution of study subjects among the three product groups. A total 

120 subjects were included in the study and then randomized into 3 groups of 40 each. The 

mean age of the study participants in Group I, II and III are 27.15 ± 2.36,  27.30 ± 2.57 and            

27.10 ± 2.67 respectively. The minimum age of participants was 20 and maximum was 30. 

 

 

 

 

 

 

Graph 1 : Age distribution of study participants 
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Table 2 : Gender distribution in the study and its association with product groups. 

(Chi square test) 

       *NS- Statistically not significant 

Table 2 shows there were 20 males and females in Group I, 22 males and 18 females                 

in Group II and 19 males and 21 females in Group III. Chi square test was performed to see 

for any difference between the genders distributions in three groups. The results show that, 

the p value is 0.792 i.e., there was no significant difference in the gender distribution in the 

three groups. 

 

 

 

 

 

 

Graph 2: Gender distribution of the study participants 

 Group I Group II Group III Total p 
value 

Gender Male Number 20 22 19 61  
 

0.792, 
(NS) 

  
%  32.8% 36.1% 31.1% 100.0%  

 
Femal
e 

Number 20 18 21 59  

  
%  33.9% 30.5% 35.6% 100.0%  

Total Number 40 40 40 120  

%  33.3% 33.3% 33.3% 100.0% 
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Table 3 : Comparison of baseline plaque and gingival scores within the product group 

(ANOVA test). 

  N Mean 
Std. 

Deviation 

95% Confidence 
Interval for Mean 

F value 
p 

value 
Lower 
Bound 

Upper 
Bound 

Baseline 
Plaque 
Score 

Group I 40 3.53 0.62 3.33 3.73 0.137 

 

0.872, 
(NS) Group II 40 3.47 0.64 3.26 3.67 

Group III 40 3.47 0.61 3.27 3.66 

Total 120 3.49 0.62 3.37 3.60 

Baseline 
gingival 
Score 

Group I 40 1.58 0.36 1.46 1.69 1.664 

 

0.194, 
(NS) Group II 40 1.65 0.37 1.52 1.76 

Group III 40 1.73 0.37 1.60 1.84 

Total 120 1.65 0.37 1.58 1.71 

         *NS- Statistically not significant. 

Table 3 represents results of one way ANOVA test was performed to compare the 

baseline plaque and gingival scores within the product groups. The results revealed that, the 

mean plaque scores of the groups, i.e. Group I -3.53, Group II – 3.47 and Group III – 3.47. 

Since, the p value is 0.872 there is no significant difference in the baseline plaque scores 

among the three groups. 

The mean gingival score in the three groups were as follows Group I - 1.58, Group II – 1.65 

and Group III – 1.73 respectively. The p value was 0.194 and hence there was also no 

significant difference in the mean baseline gingival scores in the three groups. 
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 Graph 3: Plaque scores at baseline in three groups 

 

 

 

 

 

 

 

 

 

Graph 4 : Gingival scores at baseline in three groups 
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Table 4: Comparison for age, in the three product groups.(ANOVA test) 

  N 
Mean 
Age Std. Deviation 

95% Confidence Interval 
for Mean 

ANOVA 

Lower 
Bound 

Upper 
Bound 

F value p value 

Group I 40 27.15 2.36 26.40 27.90 0.067 

 

0.935, 
(NS) 

 

Group II 40 27.30 2.57 26.48 28.12 

Group III 40 27.10 2.67 26.25 27.95 

Total 120 27.18 2.52 26.73 27.64 

*NS- Statistically not significant 

Table 4 depicts results of one-way ANOVA test was performed for age wise 

comparison of the study participants in the three study groups. The p value was 0.935 and 

hence, there was no statistical significant difference in the participant’s age, in the three 

product groups.  
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Table 5 : Comparison of  plaque scores within the three study groups at Baseline, First 

,Second and Third follow up (Adjusted and Unadjusted scores). 

  
Mea

n 
Std. 

Deviation 

95% 
Confidence 
Interval for 

Mean 
ANOVA 
(Unadjusted) 

ANOVA 
(Adjusted for 
baseline 
differences) 

Lower 
Bound 

Upper 
Boun

d F p-value 

 
F 

 
p-value 

Baseline 
Plaque 
Score 

Group I 3.53 0.62 3.33 3.73 
0.137 

0.872, 
(NS) 

  

Group II 3.47 0.64 3.27 3.67   

Group III 3.47 0.61 3.27 3.66   

Total 3.49 0.62 3.38 3.60   

First 
Follow-up 
Plaque 
score 

Group I 
 

3.42 0.48 3.27 3.58 

0.843 
0.433 , 
(NS) 

2.696 0.072, 
(NS) 

Group II 3.34 0.55 3.17 3.52   

Group III 3.50 0.58 3.31 3.68   

Total 3.42 0.53 3.32 3.52   

Second 
follow-up 
plaque 
score 

Group I 3.27 0.59 3.08 3.46 

1.328 
0.269, 
(NS) 

3.592 0.031, 
(S) 

Group II 3.18 0.55 3.00 3.35   

Group III 3.39 0.60 3.20 3.58   

Total 3.28 0.58 3.18 3.39   

Third 
follow-up 
plaque 
score  

Group I 3.15 0.60 2.96 3.34 
1.537 

0.219, 
(NS) 

  

Group II 3.12 0.56 2.94 3.30   
3.160 

0.046, 
(S) 

Group I 3.32 0.55 3.15 3.50   

Total 3.20 0.57 3.09 3.30   

*NS – Statistically not significant 

*S –Statistically significant 

Table 5 shows results of ANOVA test that was performed for comparison of 

baseline, first, second and third follow-up plaque scores with the treatment groups. The 

mean plaque score in Group I at baseline was 3.53±0.62 which reduced to 3.42 ± 0.48, 3.27 

± 0.59 , 3.15± 0.60 at first ,second and third follow-up. Similarly there was reduction in 
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mean plaque score of all the three groups at follow-up when compared to the baseline, but 

the results were not statistically significant in all the three groups. 

ANCOVA test was performed to compare the plaque scores at first, second and third 

follow-up after adjusting for baseline differences. The study results revealed that, there was 

statistical significant reduction in the plaque scores at second and third follow-up in all the 

three treatment groups.  

 

 

 

 

 

 

 

 

Graph 5: Reduction of plaque score at follow-up 
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Table 6: Comparison of Baseline plaque and gingival scores with the last follow-up  
(Paired t test) 

* S – Statistically significant 

Table 6 Paired t test was performed to compare the baseline plaque score and 

gingival score with third follow-up. There was mean plaque reduction of 0.39 in Group I, in 

Group II it was 0.28 and in Group III it was 0.14. Therefore a significant difference (p≤ 

0.05) was observed in all the three groups. At the last follow-up there was a mean reduction 

of 0.20, 0.21 and 0.18 in the gingival scores compared to the baseline gingival scores . At 

the end of the study there was significant reduction (p ≤ 0.05) in the gingival scores of all 

the three groups when compared to the baseline scores. 

 

                                                  Mean  
                                              

Difference 

Std. 
Deviatio

n 

95% Confidence 
Interval of the 

Difference 

t df p-value Lower Upper 
Group 

I 
Baseline vs. 
Third follow-up 
plaque score 

0.39 0.46 0.23 0.53 5.270 39 <0.01, (S) 

Baseline vs. 
Third follow-up 
gingival score 

0.20 0.12 0.16 0.24 10.516 39 <0.01, (S) 

Group 
II 

Baseline vs. 
Third follow-up 
plaque score 

0.28 0.43 0.14 0.41 4.106 39 <0.01, (S) 

Baseline vs. 
Third follow-up 
gingival score 

0.21 0.24 0.13 0.28 5.625 39 <0.01, (S) 

Group 
III 

Baseline vs. 
Third follow-up 
plaque score 

0.14 0.42 0.01 0.27 2.173 39 0.036, (S) 

Baseline vs.  
Third follow-up 
gingival score 

0.18 0.18 0.12 0.23 6.325 39 <0.001, 
(S) 
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Table 7:  Comparison of gingival scores within the three treatment groups at Baseline, 

First, Second and third follow up (Adjusted and Unadjusted scores). 

*NS – Not statistically significant 

Table 7: ANOVA test was performed for comparison of baseline, first, second and third 

follow-up gingival scores within the treatment groups. There was reduction in mean 

Mean 
Std. 

Deviation 

95% Confidence 
Interval for Mean 

ANOVA 
(Unadjusted) 

ANOVA 
(Adjusted for 

baseline 
differences) 

Lower 
Bound 

Upper 
Bound F 

p-
value F 

p-
value 

Baseline 
Gingival 
Score 

Group I 1.58 0.36 1.46 1.69 
  

  

Group II 1.65 0.37 1.52 1.76 1.664 0.194, 
(NS) 

  

Group III 1.72 0.37 1.60 1.84 
  

  

Total 1.65 0.37 1.58 1.71 
  

  

First 
Follow-
up 
Gingival 
score 

Group I 1.54 0.33 1.43 1.64 1.613 0.204, 
(NS) 

0.928 0.398, 
(NS) 

Group II 1.56 0.35 1.45 1.67 
  

  

Group III 1.67 0.38 1.54 1.79 
  

  

Total 1.59 0.36 1.52 1.65 
  

  

Second 
follow-
up 
Gingival  
score 

Group I 1.44 0.31 1.34 1.54 1.619 0.203, 
(NS) 

0.420 0.658, 
(NS) 

Group II 1.48 0.36 1.36 1.59 
  

  

Group III 1.58 0.38 1.46 1.70 
  

  

Total 1.50 0.35 1.44 1.56 
  

  

Third 
follow-
up 
Gingival 
score 

Group I 1.38 0.28 1.28 1.46 2.982 0.055, 
(NS) 

1.552 0.216, 
(NS) 

Group II 1.44 0.32 1.33 1.54 
  

  

Group III 1.55 0.36 1.43 1.66 
  

  

Total 1.45 0.33 1.39 1.51   
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gingival score of the groups at first, second and third follow-up when compared to the 

baseline scores, but the results were not significant in all the three groups at baseline and 

subsequent follow-ups. After adjusting the gingival scores for baseline differences there was 

still no statistical significant results seen in the treatment groups at various time intervals 

 

 

 

 

 

 

 

 

Graph 6: Reduction of gingival score at follow-up 
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Table 8: Changes in mean gingival scores over the period of follow-up in each 

treatment group (Repeated measures ANOVA). 

*S –Statistically significant 

Table 8: Repeated measures ANOVA test was performed to evaluate the changes in the 

three treatment groups during the course of follow-up. There was statistical significant 

reduction in mean gingival scores at subsequent follow-up in each of the treatment groups.  

 

 

 

 

Product                                          Mean 

95% Confidence Interval 

Repeated 
Measures 
ANOVA 

Lower Bound Upper Bound F p 

Group I Baseline 1.58 1.46 1.69 890.166 <0.01, 
(S) 

First follow-up 1.54 1.43 1.64   

Second follow-up 1.44 1.35 1.54   

Third follow-up 1.38 1.28 1.46   

Group II Baseline 1.65 1.53 1.76 855.318 <0.01, 
(S) 

First follow-up 1.56 1.45 1.67   

Second follow-up 1.48 1.36 1.59   

Third follow-up 1.44 1.33 1.54   

Group III Baseline 1.73 1.60 1.84 803.070 <0.01, 
(S) 

First follow-up 1.67 1.54 1.79   

Second follow-up 1.59 1.46 1.70   

Third follow-up 1.55 1.43 1.66   
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Table 9: Comparison of mean gingival scores in the three groups based on repeated 

observation (follow-up). Post hoc Bon Ferroni test 

*S –Statistically significant 

*NS- Statistically not significant 

Product 

Mean 
Difference 

(I-J)  p value 

95% Confidence Interval 
for Differenceb 

Lower 
Bound 

Upper 
Bound 

Group I Baseline First  .04* 0.037,(S) 0.00 0.08 

Second  .13* <0.01,(S) 0.07 0.18 

Third follow-
up 

.20* <0.01,(S) 0.15 0.26 

First 
follow-up 

Second  .09* <0.01,(S) 0.05 0.13 

Third follow-
up 

.16* <0.01,(S) 0.11 0.22 

Second 
follow-up 

Third follow-
up 

.07* <0.01,(S) 0.03 0.12 

Group II Baseline First  .08* 0.018, (S) 0.01 0.16 

Second  .16* 0.001,(S) 0.06 0.27 

Third follow-
up 

.21* <0.01,(S) 0.11 0.31 

First 
follow-up 

Second  .08* 0.006,(S) 0.02 0.14 

Third follow-
up 

.12* <0.01,(S) 0.06 0.19 

Second 
follow-up 

Third follow-
up 

.04* 0.001, (S) 0.02 0.08 

Group III Baseline First  0.05 0.392, 
(NS) 

-0.03 0.13 

Second  .14* <0.01,(S) 0.06 0.23 

Third follow-
up 

.18* <0.01,(S) 0.10 0.26 

First 
follow-up 

Second  .09* <0.01,(S) 0.06 0.12 

Third follow-
up 

.12* <0.01,(S) 0.09 0.15 

Second 
follow-up 

Third follow-
up 

.04* <0.01,(S) 0.02 0.06 
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Table 9: Following significant reduction in the gingival scores in Repeated measures 

ANOV test, Post hoc Bonferonni test was performed to find in which follow up there was 

significant reduction in gingival scores in the treatment groups. The study results reveal that, 

in Group I there was significant reduction in mean gingival scores in all the subsequent 

follow-ups except for baseline versus first visit, and the mean reduction was highest for 

baseline versus third follow up i.e 0.202. In Group II, there was significant reduction of 

gingival scores during all the subsequent follow up. In Group III, there was statistical 

significant reduction in the mean gingival score during all the consecutive follow up except 

for baseline versus first follow-up. 
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Table 10: Changes in mean plaque scores over the period of follow-up in each 

treatment group (Repeated measures ANOVA). 

*S –Statistically significant 

Table 10: Repeated measures ANOVA test was performed to evaluate the changes in the 

three treatment groups during the course of follow-up. There was statistical significant 

reduction in mean plaque scores at subsequent follow-up in each of the treatment groups.  

 

 

 

 

      

 

             Product Mean 

95% Confidence Interval 
Repeated Measures 

ANOVA 
Lower 
Bound Upper Bound F p value 

Group I Baseline 3.53 3.33 3.73 1627.223 <0.01, (S) 

First follow-up 3.42 3.27 3.58     

Second follow-up 3.27 3.08 3.46 

Third follow-up 3.15 2.96 3.34 

Group II Baseline 3.47 3.27 3.67 1412.219 <0.01, (S) 

First follow-up 3.34 3.17 3.52     

Second follow-up 3.18 3.00 3.35 

Third follow-up 3.12 2.94 3.30 

Group III Baseline 3.47 3.27 3.66 1564.435 <0.01, (S) 

First follow-up 3.50 3.31 3.68 

Second follow-up 3.39 3.20 3.58 

Third follow-up 3.32 3.15 3.50 
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Table 11: Comparison of mean plaque scores in the three groups based on repeated 

observation (follow-up). Post hoc Bonferroni test 

  

                                        Product 

Mean 
Difference 

(I-J) p value 

95% Confidence Interval 
for Difference 

Lower 
Bound 

Upper 
Bound 

Group I Baseline First follow-up 0.11 0.504, (NS) -0.06 0.28 

Second follow-up .26* 0.002,(S) 0.07 0.45 

Third follow-up .39* <0.01,(S) 0.18 0.59 

First follow-
up 

Second follow-up 0.15 0.077, (NS) -0.01 0.31 

Third follow-up .28* 0.001, (S) 0.10 0.46 

Second 
follow-up 

Third follow-up .12* <0.01, (S) 0.05 0.20 

Group II Baseline First follow-up 0.13 0.086, (NS) -0.01 0.27 

Second follow-up .29* <0.01, (S) 0.14 0.45 

Third follow-up .29* 0.001, (S) 0.09 0.47 

First follow-
up 

Second follow-up .16* <0.01, (S) 0.08 0.25 

Third follow-up .15* 0.009, (S) 0.03 0.27 

Second 
follow-up 

Third follow-up -0.01 1.000,(NS) -0.12 0.09 

Group 
III 

Baseline First follow-up -0.03 1.000,(NS) -0.20 0.14 

Second follow-up 0.08 1.000,(NS) -0.11 0.27 

Third follow-up 0.14 0.216,(NS) -0.04 0.33 

First follow-
up 

Second follow-up .11* 0.006,(S) 0.02 0.20 

Third follow-up .174* 0.000, (S) 0.07 0.28 

Second 
follow-up 

Third follow-up 0.065 0.390, (S) -0.03 0.16 
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Table 11: Following statistical significant reduction in the plaques cores by Repeated 

measures ANOV test, Post hoc Bonferonni test was performed to find exactly in which 

follow up there was significant reduction in plaque scores among the treatment groups. In 

Group I there was statistical significant reduction in the mean plaque scores at all the 

intervals except for Baseline versus First follow up and First follow up versus second follow 

up mean plaque scores. In Group II there was statistical significant reduction in the mean 

plaque scores at all the intervals except for Baseline versus first follow up and second versus 

third follow up mean plaque score. In Group III there was statistical significant reduction in 

the mean plaque scores at only First follow up versus second and first follow up versus third 

follow up mean plaque score. 
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Oral disease are said to be globally prevalent affecting the quality of life and causing 

serious health and economic burden27. Oral diseases are often not life threatening and hence 

neglected by most of the people which leads to increased prevalence of these diseases. The 

most common dental diseases are dental caries, periodontal diseases, cancer of oral cavity 

and related structures, loss of tooth etc. Although, most of the above mentioned diseases are 

preventable if acted at the right time. 

In a country like India where not every citizen can afford dental treatment, prevention 

becomes the obsolete choice. The concept of prevention especially in dentistry is obscure in 

our nation. As it is rightly said; “An ounce of prevention is worth a pound of care” , with 

given limited resources of money, manpower and technology prevention of oral diseases  is 

the only way of reducing the burden of oral diseases. 

One of dental disease i.e. gingivitis can be prevented with the help of proper oral 

hygiene. Tooth brushing is an inherent part of one’s daily morning schedule. Tooth brushing 

with a dentifrice is one of the most common methods of oral hygiene practice among people. 

As a result of this, toothpaste acts as a potentially ideal vehicle for various agents promoting 

oral health benefits. With the advancement in the medical sciences and pharmacology, 

various different components claim to control plaque and thus improve gingival status. 

Fluorides ware added to toothpaste with an idea of prevention of dental caries and to 

promote remineralization of tooth surface. Fluoride is also used as desensitizing agent for 

combating dentinal hypersensitivity. Hence, with the unraveling uses of fluoride there came 

an addition of anti-plaque effect of fluorides. Literature shows ample of invitro studies on the 

effect of sodium fluoride on periodontal micro-organisms or the advent of stannous fluoride 

which is said to have anti-gingivitis properties. But there are still lacunae in the comparative 
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efficacy of commonly used fluorides (sodium fluoride, stannous fluoride and sodium 

monofluorophosphate) in dentifrice on plaque and gingivitis.  

The present study was conducted with an aim to compare the effectiveness of Sodium 

fluoride, Stannous fluoride and Sodium monofluorophosphate in controlling plaque and 

reducing gingivitis among 120 individuals of age 15-30 for a period of 3 months in Dharwad 

city. A the end of study, there were no dropouts as all the study subjects were employee of 

the SDM institute and could be easily contacted and available throughout the study period. 

The duration of the study was 3 months as this period was considered sufficient to 

depict gingival changes induced by plaque. The other factor for restricting the duration was 

availability of subjects, limited resources of money, manpower and time constraints. But 

literature shows most of the studies to compare the effect of various agents of toothpaste on 

plaque and gingivitis conducted for period of 6 months or longer period (Wolff et al14, Mallat 

et al15, Beiswanger et al16, Perlich et al17). 

According to World Health Organization (WHO) the index age group for periodontal 

diseases is 15-19, 35-34 and 65-7428 .The initial idea was to have college students as study 

participants, but due to ongoing pandemic of SARS-CoV-2 this was not possible and hence 

supporting staff of SDM Dental and Medical College were selected. This is mainly because 

they would be easily available for the study and can be contacted and approached even if 

there was lockdown, as hospitals would be always functional. The other reason being, age 

group of 15-30 years is also the age more prone for the development of habits like tobacco 

chewing/cigarette smoking hence, some amount of gingival inflammation is always present 

The study subject’s age ranged from minimum of 20 years to maximum of 30 years, 

with the mean age of 27.18 years. The mean age of the study participants in Group I, II and 

III was 27.15 ± 2.35, 27.30 ± 2.57 and 27.10 ± 2.66 respectively (Table 1). The men age of 
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our study participants is similar to the study conducted by Wolff et al14, and Mengel et al20  

where the  participants mean age was 27 and 28 years respectively. Whereas the mean age of 

participants was slightly higher in the study conducted by Mallatt et al15, and Lorenz et al20. 

 Out of 120 subjects in our study, there were 61 males and 51 females in the study. 

The gender distribution in the three groups is as follows -20 males and females in Group I, 22 

males and 18 females in Group II and 19 males and 21 females in Group III and there was no 

statistical significant difference in the gender distribution in the three groups (Table 2). 

Tooth brushing was not supervised in our study, but compliance of the product by 

study subjects was monitored by observing and weighing the remaining amount of toothpaste 

at the consecutive follow up, as the study subjects were asked to get the toothpaste at each 

follow up. Thus it was inferred that all the participants had used the same toothpaste given to 

them to brush their teeth. 

Assessment of plaque score was done with the help of disclosing agent and the index 

used was Turesky, Gilmore, Glickman modification of Quigley-Hein Plaque index. The 

reason for choosing this index was because of its comprehensive nature of assessing plaque 

on mesiobuccal, buccal ,distobuccal, mesiolingual,lingual and distolingual surgaces.The other 

reason being its sensitivity  to detect small changes. However, the cut-off between the scores 

is difficult to assess. Assessment of gingival scores was done by Loe and Sillness gingival 

index. Two examiners were trained and calibrated for this purpose. The intraexaminer and 

inter examiner reliability was done. Whole mouth index was recorded and mean scores were 

calculated for each participant. 
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Since this study involved three groups, Analysis of Variance (ONE WAY ANOVA) 

test was used to compare the means of these groups. This method is based on assessing how 

much of the overall variation in the data is attributable to differences between the group 

means and comparing this with the amount attributable to difference between individuals in 

the same group. 

All the 120 subjects were randomly allocated to three groups of 40 subjects each. The 

method of block randomization was followed so that, the mean plaque score of the study 

participants is almost similar in all the three groups. The mean plaque scores at baseline in 

Group I, II and III are 3.53,3.47 and 3.47 respectively. The mean gingival scores at baseline 

are ,in Group I,II and III – 1.58,1.65 and 1.73 respectively. ANOVA test was run and the p 

value was > 0.05, hence the three groups were not significantly different from each other at 

baseline (Table 3). The main advantage with block randomization is that the treatment groups 

will have equal number of subjects and they will be uniformly distributed by key outcome-

related characteristics29.  

In the present study there was overall reduction in mean plaque and gingival scores of 

all the three groups at the subsequent follow-up when compared to the baseline scores, but 

the results were not statistically significant in all the three groups. Later, ANCOVA test was 

performed for adjusting the baseline differences and the results were statistical significant 

reduction in the plaque scores at second and third follow-up in all the three treatment 

groups(Table 5).For gingival scores even after adjustment of baseline differences the results 

were not statistically significant(Table 7).This finding is similar to study findings of Wolff et 

al14,where there was no statistically significant difference in the Bleeding Index, gingival 

index and probing depth measurements between Stannous fluoride and Sodium fluoride 

groups at any visit. However, there was significant reduction in both the study groups when 

compared to baseline scores. 
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In order to see for differences for each of the follow up scores compared to baseline 

scores in the three groups repeated measures ANOVA was performed (Table 8). As the 

results were statistically significant, Post hoc Bonferroni test was performed to see where the 

difference actually lies and during which follow-up. There was mean reduction of 0.20, 0.21 

and 0.18 in the gingival scores of Group I , II and III at third follow up compared to the 

baseline scores (Table 9). 

When Repeated measures ANOVA test was performed for plaque scores, the values 

were statistically significant for all the three groups (Table 10). Whereas Post hoc Bonferroni 

test reveals that, this statistical significant difference does not hold true for Baseline versus 

First and First versus Second follow up in Group I. In Group II- Baseline versus First and 

Second versus third follow up. In group III – Baseline versus First, Second and Third follow 

up(Table 11). 

Hence, the results remain inconclusive over superiority of one of fluoride in reduction 

of plaque and gingivitis. Overall there was reduction in Plaque and Gingival scores in all the 

three groups compared to the baseline scores. The results of the study are similar to study 

conducted by Wolff et al14, Seriwatanachai et al18, Lorenz et al21 and Owens et al22. Whereas 

this is contrary to study results of Mallatt et al where SnF2/SHMP dentifrice significantly 

outperformed the negative control toothpaste. Study performed by Perlich et al also 

concludes that 0.454% of stabilized stannous fluoride significantly reduces gingivitis as 

compared to 0.243% sodium fluoride containing toothpaste. 
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Public Health Significance 

1. The results of the study can be generalized to the adult population suffering from mild 

form of gingivitis. 

2. Gingivitis is one of the most prevalent conditions globally. Toothpaste marketed these 

days invariably contain one of the fluorides, if fluorides are effective against 

gingivitis ,it can serve dual function against dental caries and gingivitis. 

Limitations of the study 

1. The effect of toothpaste on gingivitis would be more evident and demarcated if the 

duration would have been for 6 months and more. 

2. No control group. 

Suggestions 

1. Longer duration of follow-up. 

2. A control group should have been included as it would be better to compare the 

results and clearly state if the change observed is due to fluorides only. 

3. It would be better to use toothpastes, which are exactly similar in the basic 

composition and differ only in terms of fluoride content (specially manufactured).   
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Summary 

The present study was a double blind, three arm parallel randomized trial conducted 

to assess the effectiveness of three commercially available fluoridated toothpaste effect on 

plaque and gingivitis among 120 subjects of 15-30 year old in Dharwad city. The three 

commercially available fluoridated toothpaste selected for the study were Colgate Total 

containing 0.24% Sodium fluoride, Colgate Strong teeth containing Sodium 

monofluorophospahte and Sentim SF containing 0.4% Stannous fluoride. Along with this a 

single brand of tooth brush (Colgate super flex)with medium bristles was selected for the 

purpose of standardization. Non-fluoridated toothpaste was taken as washout toothpaste for 

the study. The study was carried out among the supporting staff of SDM Medical and Dental 

College, who fulfilled the inclusion criteria. 

Once the study subjects were selected, all of them were subjected to a washout period 

of 2 weeks, were they were instructed to use the non-fluoridated toothpaste provided to them. 

After 2 weeks of washout period, baseline data was collected and study subjects were 

allocated to one of the three groups based on the process of block randomization. This 

ensured that the mean plaque score at the beginning of the study in the three groups is similar. 

The study subjects were given the respective toothpaste and toothbrush are instructed 

to brush twice daily in the same manner as they used to brush. Follow up was done at the end 

of every month for three consecutive months. During this period no untoward effects were 

seen. 

Disclosing agent (Alfa plac) was used to assess the amount of plaque on the tooth 

surface and Turesky, Gilmore and Glickman modification of Quigley Hein Plaque index was 

used to record plaque status of study subjects. Gingival status was recorded by Loe and 
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Sillness Gingival index. Assesmet of study subjects was done every month for the period of 3 

months. 

 

Conclusions 

1. At the end of study there was overall significant reduction in plaque and gingival 

scores in all three groups. 

2. There is no significant difference in the effectiveness of Sodium fluoride, Stannous 

fluoride and Sodium mono-fluorophosphate and its effect on plaque and gingivitis. 
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Patient consent form 

DEPARTMENT OF PUBLIC HEALTH DENTISTRY 

 

INFORMED CONSENT FOR THE PARTICIPATION IN THE STUDY 

 

Date: 

 

I,…………………………………………. Give my consent to be interviewed and examined 
by the Doctors(s). I agree to co-operate to any investigations considered necessary for the 
study. 

I have been informed about the study “EFFECTIVENESS OF SODIUM FLUORIDE, 
STANNOUS FLUORIDE AND SODIUM MONOFLUOROPHOSPHATE CONTAINING 
DENTIFRICE ON DENTAL PLAQUE AND GINGIVITIS:A CLINICAL TRIAL”  
conducted by Dr.ZebaAfroz.I Shaikh,Post Graduate student, Department of Public Health 
Dentistry, SDM College of Dental Sciences and hospital, Dharwad. I have been explained 
about the nature of the study and the proposed procedure. 

I give my consent and willingly take part in the study and use one of the study toothpaste 
which contains either sodium fluoride, stannous fluoride or sodium monofluorophosphate  as 
one of the ingredient ,with recommended tooth brushing advised by dentist.  

I was free to ask questions and have been answered satisfactorily. I give consent for taking 
photographs and publication of the same for the purpose of advancing health research. I 
understand that my identity will remain confidential.  

 

 

 

Signature/thumb impression of the study volunteer 

 

 

 

Dr.ZebaAfroz. 

(Principal investigator) 
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ವ ಜ ಕ ಆ ೕಗ  ತ ಗ 

 

ಅಧ ಯನದ  ಗವ  ಒ  

 

ಂಕ: 

 

, ……………………………………. ದ  (ಗ ) ದಶ ನ ಡ  ಮ  

ಪ ೕ ಸ  ನನ  ಒ  ೕ , ಅಧ ಯನ  ಅಗತ ಂ  ಪ ಗ ಸ ದ  

ತ ಗ  ಸಹಕ ಸ   ಒ ೕ . 

.  ಅ ೕ , ತ ತರ , ವ ಜ ಕ ಆ ೕಗ  ತ 

ಗ,ಎ . .ಎಂ ತ  ಮ  ಆಸ , ರ ಡ ,ಇವರ ಅಧ ಯನದ 

ಸ ಪ ಮ  ಪ ತ ಯ ನದ ಬ  ನನ  ವ ಸ . 

 ನನ  ಸ ಇ ಂದ ಅಧ ಯನದ  ೕ  ಮ  ೕ  

ೕ , ನ  ೕ  ಅಥ  ೕ  ೕ ೕ  ಅ  

ಒಳ ಂ ವ ಒಂ   ಅ   ಬಳ ೕ . ತ ದ  ರ   

ವ ನದ   ಹ  . 

ನನ  ಎ  ಪ ಗಳ  ಕರ  ಉತ ಸ . ಆ ೕಗ  ೕಧ ಯ  
ಂ ವ ವ ಉ ೕಶ ಂದ , ತ  ಳ  ಮ  ಅದರ ಪ ಕಟ  

 ಒ  ೕ ೕ . ನನ   ಪ  ಉ ತ  ಎಂ   
ೕ . 

 

 

 

ಅಧ ಯನದ  ಗವ ವವರ ಸ  / ರ  ಅ  

 

 

.  ಅ ೕ  

(ಪ ನ ತ ) 
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PROFORMA 

 

TOOTHPASTE USE FORM 
 

 
 SUBJECT INITIALS & NUMBER_________________      
 
 
 
WASHOUT TOOTHPASTE ASSIGNED: 
 
Date and weight of assigned washout toothpaste:________________ 
 
Date and weight of returned washout toothpaste:________________ 
 
 
 
FIRST TUBE OF TEST TOOTHPASTE ASSIGNED: 
 
Date and weight of 1st tube of assigned test toothpaste:________________ 
 
Date and weight of 1st tube of test toothpaste at 1st follow-up:________________ 

 
 

 
SECOND TUBE OF TEST TOOTHPASTE ASSIGNED: 
 
 
Date and weight of 2nd tube of assigned test toothpaste at follow-up:________________ 
 
Date and weight of 2nd tube of test toothpaste at 2nd follow-up :________________ 

 
 
 
THIRD TUBE OF TEST TOOTHPASTE ASSIGNED: 
 
 
Date and weight of 3rd tube of assigned test toothpaste:________________ 
 
Date and weight of 3rd tube of test toothpaste at 3rd follow up:________________ 
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Base line 
 

PLAQUE EXAMINATION FORM (MODIFIED QUIGLEY-HEIN PROCEDURE) 
 

SUBJECT’S INITIALS____________SUBJECT NO.__________ 
 

DATE _______________ EVALUATION_____________________ 
 

TOOTH # 
 

18 17 16 15 14 13 12 11 21 22 23 24 25 26 27 28 

 Mesial 
 

               

FACIAL 
Surface 
Score 

Middle 
               

 
Distal 

               

 Mesial 
 

               

PALATAL 
Surface 
Score 

Middle 
               

 
Distal 

               

 

 
 
       If tooth is missing, place X in score box.  
 
 
 
      SIGNATURE OF EXAMINING DENTIST     DATE 

TOOTH # 
 

48 47 46 45 44 43 42 41 31 32 33 34 35 36 37 38 

 Mesial 
 

               

FACIAL 
Surface 
Score 

Middle 
               

 
Distal 

               

 Mesial 
 

               

LINGUAL 
Surface 
Score 

Middle 
               

 
Distal 

               

Mean Plaque Score= 
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Base line 
 

GINGIVITIS EXAMINATION FORM (LOE-SILNESS PROCEDURE) 
 

SUBJECT’S INITIALS____________              SUBJECT NO.__________ 
 

DATE _______________                              EVALUATION_____________________ 

 
 

 
 
        If tooth is missing, place X in score box.  
 

 
 
 
        SIGNATURE OF EXAMINING DENTIST                    DATE  

TOOTH # 
 

18 17 16 15 14 13 12 11 21 22 23 24 25 26 27 28 

 Mesial 
 

               

FACIAL 
Surface 
Score 

Middle 
               

 
Distal 

               

 Mesial 
 

               

PALATAL 
Surface 
Score 

Middle 
               

 
Distal 

               

TOOTH # 
 

48 47 46 45 44 43 42 41 31 32 33 34 35 36 37 38 

 Mesial 
 

               

FACIAL 
Surface 
Score 

Middle 
               

 
Distal 

               

 Mesial 
 

               

LINGUAL 
Surface 
Score 

Middle 
               

 
Distal 

               

Mean Gingivitis Score= 
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Visit 1 
PLAQUE EXAMINATION FORM (MODIFIED QUIGLEY-HEIN PROCEDURE) 

 
SUBJECT’S INITIALS____________                SUBJECT NO.__________ 

 
DATE _______________                                EVALUATION_____________________ 

 

 
 
 
          If tooth is missing, place X in score box.  
 
 
 
 
            SIGNATURE OF EXAMINING DENTIST  DATE 

 

TOOTH # 
 

18 17 16 15 14 13 12 11 21 22 23 24 25 26 27 28 

 Mesial 
 

               

FACIAL 
Surface 
Score 

Middle 
               

 
Distal 

               

 Mesial 
 

               

PALATAL 
Surface 
Score 

Middle 
               

 
Distal 

               

TOOTH 
# 
 

48 47 46 45 44 43 42 41 31 32 33 34 35 36 37 38 

 Mesial 
 

               

FACIAL 
Surface 
Score 

Middle 
               

 
Distal 

               

 Mesial 
 

               

LINGUA
L Surface 
Score 

Middle 
               

 
Distal 

               

Mean Plaque Score= 
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Visit 1 

 
GINGIVITIS EXAMINATION FORM (LOE-SILNESS PROCEDURE) 

 
SUBJECT’S INITIALS____________                         SUBJECT NO.__________ 

 
DATE _______________                                      EVALUATION_____________________ 

 

 

 
 
       If tooth is missing, place X in score box.  
 

 
 
 
       SIGNATURE OF EXAMINING DENTIST  DATE 
 

TOOTH # 
 

18 17 16 15 14 13 12 11 21 22 23 24 25 26 27 28 

 Mesial 
 

               

FACIAL 
Surface 
Score 

Middle 
               

 
Distal 

               

 Mesial 
 

               

PALATAL 
Surface 
Score 

Middle 
               

 
Distal 

               

TOOTH # 
 

48 47 46 45 44 43 42 41 31 32 33 34 35 36 37 38 

 Mesial 
 

               

FACIAL 
Surface 
Score 

Middle 
               

 
Distal 

               

 Mesial 
 

               

LINGUAL 
Surface 
Score 

Middle 
               

 
Distal 

               

Mean Gingivitis Score= 
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Visit 2 
 

PLAQUE EXAMINATION FORM (MODIFIED QUIGLEY-HEIN PROCEDURE) 
 

SUBJECT’S INITIALS____________                   SUBJECT NO.__________ 
 

DATE _______________                                  EVALUATION_____________________ 

 

 
 
 

 
         If tooth is missing, place X in score box.  
 
 
 
 
           SIGNATURE OF EXAMINING DENTIST  DATE 

TOOTH # 
 

18 17 16 15 14 13 12 11 21 22 23 24 25 26 27 28 

 Mesial 
 

               

FACIAL 
Surface 
Score 

Middle 
               

 
Distal 

               

 Mesial 
 

               

PALATAL 
Surface 
Score 

Middle 
               

 
Distal 

               

TOOTH # 
 

48 47 46 45 44 43 42 41 31 32 33 34 35 36 37 38 

 Mesial 
 

               

FACIAL 
Surface 
Score 

Middle 
               

 
Distal 

               

 Mesial 
 

               

LINGUAL 
Surface 
Score 

Middle 
               

 
Distal 

               

Mean Plaque Score= 
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Visit 2 

 
GINGIVITIS EXAMINATION FORM (LOE-SILNESS PROCEDURE) 

 
SUBJECT’S INITIALS____________SUBJECT NO.__________ 

 
DATE _______________ EVALUATION_____________________ 

 
TOOTH # 

 
18 17 16 15 14 13 12 11 21 22 23 24 25 26 27 28 

 Mesial 
 

               

FACIAL 
Surface 
Score 

Middle 
               

 
Distal 

               

 Mesial 
 

               

PALATAL  
Surface 
Score 

Middle 
               

 
Distal 

               

 
 

TOOTH # 
 

48 47 46 45 44 43 42 41 31 32 33 34 35 36 37 38 

 Mesial 
 

               

FACIAL 
Surface 
Score 

Middle 
               

 
Distal 

               

 Mesial 
 

               

LINGUAL 
Surface 
Score 

Middle 
               

 
Distal 

               

 
   If tooth is missing, place X in score box.  
 

 
 
 
      SIGNATURE OF EXAMINING DENTIST       DATE 

 

Mean Gingivitis Score= 
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Visit 3 
PLAQUE EXAMINATION FORM (MODIFIED QUIGLEY-HEIN PROCEDURE) 

 
SUBJECT’S INITIALS____________SUBJECT NO.__________ 

 
DATE _______________ EVALUATION_________________ 

 
 
 

TOOTH # 
 

48 47 46 45 44 43 42 41 31 32 33 34 35 36 37 38 

 Mesial 
 

               

FACIAL 
Surface 
Score 

Middle 
               

 
Distal 

               

 Mesial 
 

               

LINGUAL 
Surface 
Score 

Middle 
               

 
Distal 

               

 
       If tooth is missing, place X in score box.  
 
 
 
 
 
       SIGNATURE OF EXAMINING DENTIST  DATE 

 
 

TOOTH # 
 

18 17 16 15 14 13 12 11 21 22 23 24 25 26 27 28 

 Mesial 
 

               

FACIAL 
Surface 
Score 

Middle 
               

 
Distal 

               

 Mesial 
 

               

PALATAL  
Surface 
Score 

Middle 
               

 
Distal 

               

Mean Plaque Score= 
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Visit 3 
 

GINGIVITIS EXAMINATION FORM (LOE-SILNESS PROCEDURE) 
 

SUBJECT’S INITIALS____________SUBJECT NO.__________ 
 

DATE _______________ EVALUATION_____________________ 
 

 
 

 
 
       If tooth is missing, place X in score box.  
 
 
 
      SIGNATURE OF EXAMINING DENTIST  DATE 

TOOTH 
# 
 

18 17 16 15 14 13 12 11 21 22 23 24 25 26 27 28 

 Mesial 
 

               

FACIAL 
Surface 
Score 

Middle 
               

 
Distal 

               

 Mesial 
 

               

PALTAL 
Surface 
Score 

Middle 
               

 
Distal 

               

TOOTH # 
 

48 47 46 45 44 43 42 41 31 32 33 34 35 36 37 38 

 Mesial 
 

               

FACIAL 
Surface 
Score 

Middle 
               

 
Distal 

               

 Mesial 
 

               

LINGUAL 
Surface 
Score 

Middle 
               

 
Distal 

               

Mean Gingivitis Score= 
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Data entry table prototype 
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Institutional Review Board Approval Letter  
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CTRI-Trial Registration Number 
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Approval Letter from The Principal SDM Dental College,Dharwad 

 

 

 


