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ABSTRACT 
Objective: The objective of current study was to compare the effect of fluoride containing toothpaste and fluoride containing 
mouthwash during orthodontic treatment.  
Method: This randomized control trial was conducted in dental hospital of Lahore in the department of orthodontics for 6 
months. Sample of 45 patients was taken in the study. Group A received treatment along with regular use of fluoride toothpaste 
whereas Group B received treatment along with regular use of fluoride mouth wash. Group C received treatment along with 
regular use of regular toothpaste. Data was entered and analyzed in SPSS version 25. Frequencies and percentages were 
calculated for gender and mean ± std. deviation was calculated for age. Chi-square test was used to explore the effect of 
fluoride containing toothpaste and fluoride containing mouthwash during orthodontic treatment 
Results: The results of chi-square test revealed a significant difference in the effectiveness of fluoride toothpaste, fluoride 
mouthwash and regular toothpaste in terms of dental caries prevention during orthodontic treatment (X2=17.23, P=.002). 
Conclusion: Fluoride containing toothpastes are more effective in preventing dental caries among patients undergo orthodontic 
treatment as compared to fluoride containing mouthwash. 
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INTRODUCTION 
Side effects are always linked with orthodontic treatment in terms 
of higher possibility of caries development,1  mainly white spot 
lesions which are preliminary stage of caries,2 but also evident 
dental caries.3,4 Complete remineralization could not be supported 
during dental caries.2,5 The cite for lesions occurrence is often 
atypical, for instance, anterior teeth,3 which becomes compromised 
esthetic condition. Worst malocclusions may resulted in case of 
terminating the orthodontic treatment due to the development of 
severe dental caries. So, it is important to prevent occurrence of 
dental caries during orthodontic treatment.  
 It is evident in the course of last 5o years that toothpastes 
which contain fluoride content showed accelerating decrease on 
the caries’ frequency and severity in developed countries.6 
Reduction in demineralization with a progressive remineralization 
could resulted in reversal of preliminary dental caries due to the 
recurrent fluoride exposure.7,8 In permanent teeth, the daily 
exposure of fluoride toothpaste averts dental caries.9,10 Usually, 
patients who are at higher progression of dental caries are 
recommended the use of toothpastes and mouth washes 
containing higher quantity of fluoride.   Many studies have reported 
that with the increase of fluoride concentration in toothpaste, dental 
caries prevention was the outcome.9,11,12,13 A similar study reported 
a positive outcome in prevention of dental caries progression 
among children as well as adolescents of fluoride containing mouth 
wash.14,15  But the effect of fluoride containing toothpaste as 
compared to fluoride containing mouthwash has not been fully 
explored in case of orthodontic treatment, so there is a dire need to 
explore this. Therefore, the aim of study was to compare the effect 
of fluoride containing toothpaste and fluoride containing 
mouthwash during orthodontic treatment. 
 

METHODOLOGY 
This randomized control trial was conducted in dental hospital of 
Lahore in the department of orthodontics for 6 months. Sample of 
45 patients was taken in the study among which 15participants 
were grouped as Group A, 15participants were grouped as Group 
B and rest of 15participants were grouped as Group C using 
random sampling technique. Group A received treatment along 
with regular use of fluoride toothpaste whereas Group B received 
treatment along with regular use of fluoride mouth wash. Group C 

received treatment along with regular use of regular toothpaste. 
Patients of class I malocclusion were taken. The age group was 
between 13 years to 17 years. Patients with any comorbidity or 
dental issues were excluded from the study sample. High Fluoride 
toothpaste and fluoride containing mouthwash were given to the 
participants and oral hygiene maintenance tips were explained 
along with the way of brushing. Approval from the institutional 
ethical board was acquired and written consent were taken from 
parents of all study participants as patients were under 18. 
Patients with dental caries (enamel decay level) were taken. Data 
was entered and analyzed in SPSS version 25. Frequencies and 
percentages were calculated for gender and mean ± std. deviation 
was calculated for age. Chi-square test was used to explore the 
effect of fluoride containing toothpaste and fluoride containing 
mouthwash during orthodontic treatment. 

 
RESULTS 
Among the 45 participants, mean age was 15.16±0.67, whereas 
mean age of participants in Group A was 15.0±.89, in Group B was 
15.98±1.08 and in Group C was 14.50±.78. Males were 
21(46.67%) whereas females were 24(53.33%). In Group A, males 
were 7(46.67%), females were 8(53.33%). In Group B, 6 (40%) 
were males and 9(60%) were females. In Group C, 8(53.33%) 
were males whereas 7(46.67%) were females.  
 
Table 1: Demographic variables 

Variables  Mean±Std. Deviation 

Age 15.16±0.67 

Group A mean age 15.0±.89 

Group B mean age 15.98±1.08 

Group C mean age 14.50±.78 

Gender (n=45) Frequency(%age) 

Male 21(46.67%) 

Female 24(53.33%) 

Gender in Group A (n=15) 

Male 7(46.67%) 

Female 8(53.33%) 

Gender in Group B (n=15) 

Male 6(40%) 

Female 9(60%) 

Gender in Group C (n=15) 

Male 8(53.33%) 

Female 7(46.67%) 
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 The results of chi-square test revealed a significant 
difference in the effectiveness of fluoride toothpaste, fluoride 
mouthwash and regular toothpaste in terms of dental caries 
prevention during orthodontic treatment (X2=17.23, P=.002). 
Majority of patients of group A experienced remineralization 
9(52.9%) followed by patients who do not had any progression of 
disease 4(23.5%) whereas patients who experienced 
demineralization were only 2(18.2%). Majority of patients of group 
B experienced remineralization 8(47.1%) followed by patients who 
do not had any progression of disease 6(35.3%) whereas patients 
who experienced demineralization were only 1(9.1%). Majority of 
patients of group C experienced remineralization 0(0.0%) followed 
by patients who do not had any progression of disease 7(41.2%) 
whereas patients who experienced demineralization were only 
8(72.7%).  
 
Table 2: Group Comparison in terms of dental caries prevention 

 

Dental Caries 

X2 P Reminer
al-ization 

Deminer-
alization 

No 
progressio
n of 
disease 

Fluoride 
Toothpaste 

Group 
A 

9(52.9%) 2(18.2%) 4(23.5%) 
1
7.
2
3 

.0
0
2 

Fluoride 
Mouthwash 

Group 
B 

8(47.1%) 1(9.1%) 6(35.3%) 

Regular 
toothpaste 

Group 
C 

0(0.0%) 8(72.7%) 7(41.2%) 

 

DISCUSSION 
The finding of current study supported that it is good for patients 
undergoing orthodontic treatment to use fluoride containing 
toothpastes to prevent occurrence of dental caries as compared to 
normal toothpaste. Moreover, use of fluoride containing 
mouthwash have better caries preventive technique during 
orthodontic treatment as compared to regular toothpaste but it is 
less effective than fluoride containing toothpaste which could be 
due to the difference of exposure time of fluoride containing 
toothpaste and mouthwash in oral cavity. This statement is 
supported by a study conducted on the time of exposure of fluoride 
containing toothpaste. It was reported that before teeth brushing, 
dispersion of toothpaste and rinsing it directly after brushing 
produce more even distribution of toothpaste which ensures the 
higher spread of fluoride content on teeth.16  
 Tooth pastes containing fluoride element comprised of 
sodium fluoride, or monoflourophosphate, or stannous fluoride. It is 
possible to have all the three components together as well. It is 
found that concentration of fluoride in regular toothpaste is less as 
compare to fluoride containing toothpastes which is more than 
5000ppm shows better results in caries prevention.17-19 This 
recovery happens due to the formation of fluoroapatite crystal on 
the surface of enamel and the less solubility with hydroxyapatite. 
The reason for recommending fluoride containing toothpastes by 
orthodontics during treatment is the higher chance of developing 
white lesions. But good oral hygiene along with the use of fluoride 
containing toothpaste are required to achieve proper prevention 
and remineralization.20-23 
 Regular use of fluoride containing mouthwash reduced the 
formation of white lesions specially, under brackets during 
orthodontic treatment which later on turns to dental caries. 
Literature has evident that using fluoride containing mouthwash 
shows significant results in prevention of demineralization of 
enamel during fixed orthodontic treatment.24 Mixing of antimicrobial 
agent with fluoride containing mouthwash are recommended as 
this amalgamation increases cariostatic phenomenon.  
 To conclude, fluoride containing toothpastes are more 
effective in preventing dental caries among patients undergo 
orthodontic treatment as compared to fluoride containing 
mouthwash.  

 

REFERENCES 
1. Enerb€ack H, M€oller M, Nyl_en C, €Odman Bresin C, €Ostman Ros I, 

Westerlund A. Effects of orthodontic treatment and different fluoride 
regimens on numbers of cariogenic bacteria and caries risk: a randomized 
controlled trial. Eur J Orthod 2019;41:59-66. 

2. Shungin D, Olsson AI, Persson M. Orthodontic treatment-related white 
spot lesions: a 14-year prospective quantitative follow-up, including 
bonding material assessment. Am J Orthod Dentofacial Orthop 
2010;138:136.e1-8; discussion 136. 

3. Gorelick L, Geiger AM, Gwinnett AJ. Incidence of white spot formation 
after bonding and banding. Am J Orthod 1982;81:93-8. 

4. Richter AE, Arruda AO, Peters MC, Sohn W. Incidence of caries lesions 
among patients treated with comprehensive orthodontics. Am J Orthod 
Dentofacial Orthop 2011;139:657-64. 

5. Øgaard B. Prevalence of white spot lesions in 19-year-olds: a study on 
untreated and orthodontically treated persons 5 years after treatment. Am 
J Orthod Dentofacial Orthop 1989;96:423-7. 

6. Bratthall D, H€ansel-Petersson G, Sundberg H. Reasons for the caries 
decline: what do the experts believe? Eur J Oral Sci 1996;104:416-22. 

7. Featherstone JD. Prevention and reversal of dental caries: role of low level 
fluoride. Commun Dent Oral Epidemiol 1999;27:31-40. 

8. Hicks J, Garcia-Godoy F, Flaitz C. Biological factors in dental caries: role 
of remineralization and fluoride in the dynamic process of demineralization 
and remineralization (part 3). J Clin Pediatr Dent 2004;28:203-14. 

9. Twetman S, Axelsson S, Dahlgren H, Holm AK, K€allest_al C, Lagerl€of F, 
et al. Caries-preventive effect of fluoride toothpaste: a systematic review. 
Acta Odontol Scand 2003;61:347-55. 

10. Statens beredning f€or medicinsk utv€ardering (SBU). Att f€orebygga 
karies. En: systematisk litteratur€oversikt. Available at:https:// 
www.sbu.se/sv/publikationer/SBU-utvarderar/att-forebygga-karies/. 
Accessed March 12, 2022. 

11. Walsh T, Worthington HV, Glenny AM, Marinho VC, Jeroncic A. Fluoride 
toothpastes of different concentrations for preventing dental caries. 
Cochrane Database Syst Rev 2019;3:CD007868. 

12. Stephen KW, Creanor SL, Russell JI, Burchell CK, Huntington E, Downie 
CF. A 3-year oral health dose-response study of sodium 
monofluorophosphate dentifrices with and without zinc citrate: anti-caries 
results. Commun Dent Oral Epidemiol 1988;16:321-5. 

13. Nordstr€om A, Birkhed D. Preventive effect of high-fluoride dentifrice 
(5,000 ppm) in caries-active adolescents: a 2-year clinical trial. Caries Res 
2010;44:323-31. 

14. Marinho VC, Chong LY, Worthington HV, Walsh T. Fluoride mouthrinses 
for preventing dental caries in children and adolescents. Cochrane 
Database Syst Rev 2016;7:CD002284. 

15. Moberg Sk€old U, Birkhed D, Borg E, Petersson LG. Approximal caries 
development in adolescents with low to moderate caries risk after different 
3-year school-based supervised fluoride mouth rinsing programmes. 
Caries Res 2005;39:529-35. 

16. Attin T, Hornecker E. Tooth brushing and oral health: how frequently and 
when should tooth brushing be performed? Oral Health Prev Dent 
2005;3:135-40 

17. Al-Mulla A, Karlsson L, Kharsa S, Kjellberg H, Birkhed D. Combination of 
high-fluoride toothpaste and no postbrushing water rinsing on enamel 
demineralization using an in-situ caries model with orthodontic bands. 
ActaOdontol Scand. 2010;68:323-8. 
https://doi.org/10.3109/00016357.2010.512863  

18. Bergstrand F, Twetman S. A review on prevention and treatment of post-
orthodontic white spot lesions - Evidencebased methods and emerging 
technologies. Open Dent J. 2011;5:158-62. 
https://doi.org/10.2174/1874210601105010158  

19. Feng CH, Chu XY. Efficacy of one year treatment of icon infiltration resin 
on post-orthodontic white spots. Beijing Da XueXueBao. 2013;45:40-3.  

20. Maxfield BJ, HamdanAM, Tüfekçi E, Shroff B, Best AM, Lindauer SJ. 
Development of white spot lesions during orthodontic treatment: 
perceptions of patients, parents, orthodontists, and general dentists. Am J 
OrthodDentofacialOrthop. 2012 Mar; 141(3): 337-44. 
https://doi.org/10.1016/j.ajodo.2011.08.024 

21. Richter AE, Arruda AO, Peters MC, Sohn W. Incidence of caries lesions 
among patients treated with comprehensive orthodontics. Am J 
OrthodDentofacialOrthop. 2011;139:657- 64. 

22. Bahoum A, Bahije L, Zaoui F. Enamel demineralization in orthodontics. 
Systematic use of fluoride in prevention and treatment. 
SchweizMonatsschrZahnmed. 2012;122:937-47.  

23. Benson PE, Parkin N, Dyer F, Millett DT, Furness S, Germain P. Fluorides 
for the prevention of early tooth decay (demineralised white lesions) during 
fixed brace treatment. Cochrane Database Syst Rev. 2013;12:CD003809. 
https://doi.org/10.1002/14651858.CD003809.pub3 

24. Chadwick BL, Roy J, Knox J, Treasure ET. The effect of topical fluorides 
on decalfication in patients with fixed orthodontic appliances: a systematic 
review. Am J OrthodDentofacialOrthop. 2005; 128: 601-6. 
https://doi.org/10.1016/j.ajodo.2004.07.049 

https://doi.org/10.3109/00016357.2010.512863
https://doi.org/10.2174/1874210601105010158
https://doi.org/10.1002/14651858.CD003809.pub3

