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AćĘęėĆĈę

Dentists play an important role in the primary prevention of dental prob-
lems in young through preventive treatments, risk assessment and anticipa-
tory guidance for parents regarding oval development, caries prevention and
overall oral health, including brushing techniques, ϐluoride toothpaste, brush-
ing twice a day. The aim of this study was to evaluate the commonly used
brushing technique by dental students during themixed dentition stage. Data
were retrieved from the dental records. Data of brushing techniques used in
pediatric dentistry was collected from the patient management records of the
Department of Pediatric Dentistry. Patients of 6–12 years with mixed denti-
tionwere shortlisted. Data obtainedwas tabulated in excel and analyzed using
statistical software. Age distribution of this study was 6 years (6.2%), 7 years
(15%), 8 years (19%), 9 years (16.4%), 10 years (15.3%), 11 years (13.6%),
12 years (14.2%). Gender distribution of this study was males (57%) and
females (43%). Most commonly taught brushing technique by dental students
during the mixed dentition stage was Fones brushing technique (73.5%) fol-
lowed by the Modiϐied Bass technique (19.1%) (p<0.05- signiϐicant). We can
conclude by saying that the Fones brushing techniquewas themost commonly
taughtbrushing techniquebydental studentsduring themixeddentition stage
with male predominance, and it was statistically signiϐicant.
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INTRODUCTION

The maintenance of the primary dentition is impor-
tant to guide the eruption of permanent teeth, and
poor oral hygiene may affect this balance (Raviku-
mar et al., 2017; Panchal et al., 2019). Poor oral
hygiene may also lead to the early loss of perma-
nent loss due to caries and periodontal problems.
Dental caries is a multi factorial disease resulting
from a variety of etiological factors such as den-
tal plaque retention due to poor oral hygiene, car-
iogenic bacterial colonization and ingestion of car-
iogenic substrate. Tooth brushing is the primary
oral health activity for young children and a well-
known tool in oral care (Petti et al., 2000; Tsut-
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sui et al., 2000). Effective tooth brushing helps
in the management of dental caries and periodon-
tal disease, which can cause pain, eating difϐicul-
ties, malnutrition, esthetic problems, reducing self-
estimation, and consequently reducing the quality
of life. Bacterial plaque serves as a principal etio-
logic factor for dental caries and gingivitis. Plaque
removal from dental surfaces using proper brush-
ing technique may help in the management of both
caries and periodontal problems (Philip et al., 2018;
Weijden et al., 2011).

Oral health plays a vital role in the general well-
being of individuals (Gurunathan and Shanmu-
gaavel, 2016). Themost efϐicientmethod inmechan-
ical plaque control is tooth brushing that results
in a signiϐicant decrease in plaque. Various stud-
ies conducted on teaching brushing in children have
reported the use of the right technique to the age of
the child is important (Benadof et al., 2015). Effec-
tive plaque removal in young children depends on
their level of motor skill development and learning
sequences of coordinated muscular movement. It
has been generally known that tooth brushing by
young children is inefϐicient; this might be due to
lack of motivation and poor manual dexterity at this
age. Thus, oral hygiene education should be taught
to children according to the development of a child’s
cognitive skills. Instructions should be given accord-
ing to the child’s readiness for tooth brushing and
must also include proper training and regular rein-
forcement (Unkel et al., 1995; Williford et al., 1967).

Dental caries is a complex process of deminerali-
sation and dissolution of teeth substance leading
to cavitation (Subramanyam et al., 2018). Dental
plaque is one of the important etiological factors in
the causation of dental caries. Effective removal of
plaque can reduce the incidence of caries (Govin-
daraju and Gurunathan, 2017). Tooth brushing for
effective plaque control depends on the technique
used and ease of the performance. Many different
tooth brushing techniques have been recommended
over the past 20–30 years (Robinson, 1976). The
various methods of tooth brushing which includes
Fones brushing technique, Bass brushing technique,
Scrub brushing technique, Charters brushing tech-
nique, Stillman brushing technique, Modiϐied Bass
brushing technique, Roll brushing technique which
is effective in removing plaque bio ϐilm and debris,
stimulate the gingiva and deliver ϐluoridated denti-
frice to the tooth surfaces (Wilkins, 1216). Patients
usually employ their own methods of teeth brush-
ing like vigorous scrubbing is horizontal, vertical or
circular direction. Such techniques can successfully
remove plaque, but it is very detrimental to the oral
hard tissues. Some patients are lethargic towards

teethbrushing and are inadequate for the removal of
plaque, leading to dental problems (Poyato-Ferrera
et al., 2003). Therefore, proper brushing tech-
niques with proper lecture should be delivered to
the patients to obtain efϐicient plaque control and
to decrease the incidence of caries and periodontal
problems. The aim of this study is to evaluate the
common bushing technique advised by dental stu-
dents during the mixed dentition stage.

MATERIALS ANDMETHODS

This retrospective study was conducted as a uni-
versity setting which includes predominantly
South Indian population. The approval for
this study was obtained from the institutional
ethical committee (ethical approval number:
SDC/SIHEC/2020/DIASDATA/0619-0320). This
study had advantages of large data availability, sim-
ilar ethnicity, but it had disadvantages of smaller
sample size, geographic limitation and no external
validity. This was a convenience sampling con-
ducted between June 2019 to March 2020 with
patients of all age groups and gender. Data was
collected from the dental records, patient man-
agement records of the Department of Pediatric
Dentistry. The number of case sheets reviewed
was 1000. Inclusion criteria were the patients with
mixed dentition (6-12 years). Patients with only
primary dentition (0-5 years) and only permanent
dentition (≥13 years), including the incomplete and
repeated data were excluded from the study. Cross
veriϐication was done using a photographic method
to eliminate the errors made while recording. To
eliminate bias, simple random sampling was done.
Final sample size taken up for the study was 862
cases.

The data obtainedwere tabulated in excel, imported
to SPSS software by IBM, a statistical software with
variables deϐined. The signiϐicance of this study was
obtained using the statistical test, Chi-Square and
the results were interpreted.

RESULTS AND DISCUSSION

Age distribution of this study was 6 years(6.2%),
7 years(15%), 8 years (19%), 9 years(16.4%), 10
years(15.2%), 11 years(13.8%), 12 years(14.2%).
The most common age group in this study was
the patients with eight years of age (Figure 1)
(p<0.05- signiϐicant). Among the participants of
the study, there were 57% males (n=490) and 43%
females (n=372) (Figure 2) (p<0.05- signiϐicant).
Commonly taught brushing technique was Fones
method (74.4%) followed Modiϐied Bass method
(18.8%), Bass method (3.4%), Roll method (1.6%),

978 © International Journal of Research in Pharmaceutical Sciences



Senthil Murugan P et al., Int. J. Res. Pharm. Sci., 2020, 11 (SPL3), 977-982

Charter method (0.7%), Modiϐied Fones method
(0.6%), Scrub method (0.2%) and Modiϐied Still-
man’s method (0.2%), Fones and Bass method
(0.1%) (Figure 3) (p<0.05- signiϐicant). Prevalence
of Fones brushing technique was seen in males, and
the Modiϐied Bass brushing technique had no pref-
erence (Figure 4) (p<0.05- signiϐicant). Prevalence
of Fones brushing technique is seen in 8 years of age
andModiϐied Bass brushing technique in 12 years of
age (Figure 5) (p<0.05- signiϐicant).

Figure 1: This graph shows the age distribution
of children with mixed dentition.

Figure 1 shows that the X-axis represents the age
of the child and Y-axis is the number of children in
the mixed dentition stage. Children of age group 6-
12 years with mixed dentition were taken for the
study. Children at eight years of age were higher in
the study population. (n=164, 19.03%).

Figure 2: This graph shows the gender
distribution of children with mixed dentition.

Figure 2 shows that the X-axis represents the gender
of the patient and Y-axis represents the number of
children with mixed dentition. Majority of the study
population in the mixed dentition stage was males
(56.84%) (n=490). Figure 3 shows that the X-axis
represents the different brushing techniques and Y-
axis represents the number of children with mixed
dentition. Fones brushing technique (74.36%) is the
most commonly used brushing technique followed
by Modiϐied Bass brushing technique (18.79%).

Figure 3: A bar graph showing the prevalence of
brushing technique advised in children with
mixed dentition.

Figure 4 shows that the X-axis represents the differ-
ent brushing techniques advised and Y-axis repre-
sents the number of children with mixed dentition.
The red color indicates males and blue color indi-
cates females. Fones brushing technique was com-
monly taught in males (chi-square test; p=0.000-
statistically signiϐicant).

Figure 4: This graph shows the comparison of
brushing techniques advised in children with
mixed dentition based on gender.

Figure 5 shows that the X-axis represents the brush-
ing techniques advised and Y-axis represents the
number of children. The colors represent the age
of the children. Blue represents age 6; red repre-
sents age 7, green represents age 8, orange repre-
sents age 9, yellow represents age 10, light blue rep-
resents age 11, pink represents age 12. Fones brush-
ing technique was commonly taught in children of 8
years of age and Modiϐied Bass brushing technique
in 12 years of age. (chi-square test; p=0.000- statis-
tically signiϐicant).

Tooth brushing is a very important plaque con-
trol measure. The relationship between incomplete
plaque removal, sequelae of gingivitis and periodon-
titis and also the occurrence of dental caries has
been proven (Ganavadiya et al., 2014). There was a
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Figure 5: This graph shows the comparison of
brushing techniques advised in children with
mixed dentition based on age.

wide diversity between recommendations on tooth
brushing methods. Tooth brushing is the corner-
stone of dental health education to prevent caries
and periodontal disease. More high quality and long
term studies are required to investigate the effec-
tiveness of brushing techniques in the prevention
of gingivitis, periodontitis and caries. Patients pay
poor attention to the lingual sites during their reg-
ular tooth brushing practices; this may be because
these sitesdonot affect the aesthetics andhavemore
difϐicult access (Pihlstrom et al., 2005).

So, special attention shouldbe given tobushing tech-
niques in lingual sites. Certain factorsmay inϐluence
the effectiveness of the tooth brushing technique
like the dexterity of the patient, level of compre-
hension of the patient after demonstrating the tech-
nique, the features of the toothbrush including ϐila-
ment arrangement, orientation, size, shape and ϐlex-
ibility (Mccambridge et al., 2014). In pediatric den-
tistry, the most important concern is the loss of pri-
mary molars due to caries or periodontal problems
leading to space loss (Jeevanandan, 2017; Govin-
daraju et al., 2017b; Govindaraju and Jeevanandan,
2017).

So more concern should be given on instructing
the patients with suitable brushing technique in the
posterior region. Literature suggests that preserv-
ing the integrity of primary dentition aids in mas-
tication, prevent speech problems (Packiri et al.,
2017), prevents psychological effects associated
with tooth loss, prevent aberrant tongue move-
ment, maintains aesthetics and maintains the nor-
mal eruption of the succedaneous teeth (Govin-
daraju et al., 2017a; Jeevanandan and Govindaraju,
2018; Lakshmanan et al., 2020). So it is very much
important to preserve the primary tooth, and pre-
ventive measures should be taken accordingly.

Dental education has been asserted as one of the

challenging ϐields of study as they are expected
to acquire diverse competencies and interpersonal
skills. In this study, we had analyzed the brush-
ing techniques advised by dental students in pedi-
atric patients. Direct communication throughdental
practitioner is one of themost effective and essential
ways of improving the status of oral health. Demon-
stration of oral hygiene measures using a child as
a model was found to be the most effective motiva-
tional tool in improving the oral hygiene andgingival
health status (McCauley et al., 1955; Christabel and
Gurunathan, 2015).

Toothbrush with soft, rounded bristles is the best
for children. The head of the brush preferred to be
small to adapt properly with the size of their mouth.
The handle should be shorter with a large diameter.
Parents must supervise the tooth brushing of chil-
dren until age 7 to 8 years. Tooth brushing twice
dailywas found as an effective and low-cost protocol
for caries in children. Recommended time for tooth-
brush replacement is after threemonths. If the bris-
tles splay sooner, the toothbrush replacement must
be done to improve cleaning efϐicacy and avoid gum
damage (Mcwhorter and Townsend, 2014). India
has less than the optimal level of ϐluoride in drinking
water (Somasundaram, 2015; Ramakrishnan and
Shukri, 2018). They are, therefore increasing the
caries susceptibility. In order to counteract, aware-
ness of brushing methods should be created.

According to the present study, Fones brushing tech-
nique is the most commonly taught brushing tech-
nique in children. This study is in concordance
with the study by T Arai et al., who reported that
the average percentage of plaque removal from the
labial and lingual tooth surface was higher in Fones
method with 75.2% plaque removal compared to
other techniques (Arai, 1976) . Srivastava et al.,
who also did a study on brushing technique, rec-
ommended Fones technique for childrenwithmixed
dentition (Srivastava, 2013). Fazele Atarbashi et
al., who’s review revealed that Fones technique was
recommended for children commonly (Patil et al.,
2014).

This is because it is easy to learn; plaque removal is
fast and wide with circular motion extending from
the marginal gingiva of the maxilla to the marginal
gingiva of the mandible using light pressure. It has
adverse effects for gingiva and tooth structure (gin-
gival recession and tooth abrasion), so it is not rec-
ommended in some patients. There is a male pre-
dominance in Fones technique, but there are no sup-
porting articles that prove the same. Fones tech-
nique is prevalent in the age of 8 years in this study.
This is in accordance with T Arai et al., who pre-

980 © International Journal of Research in Pharmaceutical Sciences



Senthil Murugan P et al., Int. J. Res. Pharm. Sci., 2020, 11 (SPL3), 977-982

ferred the Fones technique for the age group of
7to 9 years. This may be due to its shorter time
requirement and easy learning as the child trans-
forms from pre-operational to the concrete opera-
tional stage (Arai, 1976).

The second highest prevalence of brushing tech-
nique was Modiϐied Bass in this study. This is in
concordance with Poyato Ferrera et al., who stated
Modiϐied Bass as the most effective brushing tech-
nique (Poyato-Ferrera et al., 2003). Study of Smita
et al. shows that Modiϐied Bass is the most effective
technique (Patil et al., 2014). According to Zhang et
al., Smutkeeree et al., T Arai et al., Modiϐied Bass is
themost commonly used and preferred and has bet-
ter effect of removing plaque and reduces gingival
inϐlammation (Arai, 1976; Zhang et al., 2005; Smut-
keeree et al., 2011). This technique had no gender
preference, according to this study. It was most pre-
ferred in the age group of 12 years since it requires
the dexterity of wrist, and the child enters formal
operational Stage (Smutkeeree et al., 2011).
Advantage of this study was that it had easy access,
the large availability of data and similar ethnicity. It
was also used to identify any mistakes in the brush-
ing techniques advised. Limitation of this study was
that it had no external validity. The sample size
was small and inadequate. It was a uni centered
studywith a geographic limitation. The future scope
was that it should be conducted as a multi centered
study with extension in the geographic limitation.
And also to attain effective brushing technique to
decrease the caries incidence and periodontal prob-
lems.

CONCLUSION

Within the limitation of this study, it showed
that Fones brushing technique was the most pre-
ferred brushing technique followed by Modiϐied
Bass brushing technique taught by the dental stu-
dents to the patients between the age group of 6 to
12 years (mixed dentition stage).

Funding Support
The authors declare that they have no funding sup-
port for this study.

Conϐlict of Interest
The authors declare that they have no conϐlict of
interest for this study.

REFERENCES

Arai, T. 1976. A comparison of different tooth-
brushes and toothbrushing methods on plaque
removal (author’s transl). Nihon Shishubyo Gakkai

Kaishi, 18(1):13.
Benadof, D., Polk, D., Documet, P. 2015. Stages and
transitions in the development of tooth brushing
skills in children of Mexican immigrant families:
a qualitative study. Journal of Public Health Den-
tistry, 75(4):337–342.

Christabel, S. L., Gurunathan, D. 2015. Prevalence
of Type of Frenal Attachment and Morphology of
Frenum in Children, Chennai, Tamil Nadu. World
Journal of Dentistry, 6(4):203–207.

Ganavadiya, R., Shekar, B. R. C., Goel, P., Hongal, S. G.,
Jain,M., Gupta, R. 2014. Comparison of anti-plaque
efϐicacy between a low and high cost dentifrice: A
short term randomized double-blind trial. Euro-
pean Journal of Dentistry, 08(03):381–388.

Govindaraju, L., Gurunathan, D. 2017. Effectiveness
of Chewable Tooth Brush in Children-A Prospec-
tive Clinical Study. Journal of clinical and diagnos-
tic research, 11(3).

Govindaraju, L., Jeevanandan, G. 2017. Clinical
Evaluation of Quality of Obturation and Instru-
mentation Time using Two Modiϐied Rotary File
Systems with Manual Instrumentation in Primary
Teeth. Journal of clinical and diagnostic research,
11(9):55–58.

Govindaraju, L., Jeevanandan, G., Subramanian, E.
M. G. 2017a. Comparison of quality of obturation
and instrumentation time using hand ϐiles and two
rotary ϐile systems in primary molars: A single-
blinded randomized controlled trial. European
Journal of Dentistry, 11(03):376–379.

Govindaraju, L., Jeevanandan, G., Subramanian, E.
M. G. 2017b. Knowledge and practice of rotary
instrumentation in primary teeth among indian
dentists: A questionnaire survey. Journal of Inter-
national Oral Health, 9(2):45.

Gurunathan, D., Shanmugaavel, A. K. 2016. Den-
tal neglect among children in Chennai. Journal of
Indian Society of Pedodontics and Preventive Den-
tistry, 34(4):364.

Jeevanandan, G. 2017. Kedo-S Paediatric Rotary
Files for Root Canal Preparation in Primary Teeth
– Case Report. Journal of Clinical and Diagnostic
Research, 11(3):3–5.

Jeevanandan, G., Govindaraju, L. 2018. Clinical com-
parison of Kedo-S paediatric rotary ϐiles vsmanual
instrumentation for root canal preparation in pri-
mary molars: a double blinded randomised clini-
cal trial. European Archives of Paediatric Dentistry,
19(4):273–278.

Lakshmanan, L., Mani, G., Jeevanandan, G., Ravin-
dran, V., Ganapathi, S. E. M. 2020. Assessing the
quality of root canal ϐilling and instrumentation

© International Journal of Research in Pharmaceutical Sciences 981



Senthil Murugan P et al., Int. J. Res. Pharm. Sci., 2020, 11 (SPL3), 977-982

time using kedo-s ϐiles, reciprocating ϐiles and k-
ϐiles. Brazilian Dental Science, 23(1):1–7.

Mccambridge, J., Witton, J., Elbourne, D. R. 2014. A
systematic review of the Hawthorne effect: New
concepts are needed to study research partici-
pation effects. Journal of Clinical Epidemiology,
67(3):267–277.

McCauley, H. B., Davis, L. B., Frazier, T. M. 1955.
Effect on oral cleanliness produced by dental
health instruction and brushing the teeth in the
classroom. Journal of School Health, 25(9):250–
254.

Mcwhorter, A., Townsend, J. 2014. Behaviour
Symposium Workshop A Report - Current Guide-
lines/Revision. . Pediatric Dentistry, 36(2):152–
153.

Packiri, S., Gurunathan, D., Selvarasu, K. 2017. Man-
agement of Paediatric Oral Ranula: A Systematic
Review. Journal of clinical and diagnostic research,
11(9):6–9.

Panchal, V., Jeevanandan, G., Subramanian, E. G.
2019. Comparison of instrumentation time and
obturation quality between hand K-ϐile, H-ϐiles,
and rotary Kedo-S in root canal treatment of pri-
mary teeth. Journal of Indian Society of Pedodontics
and Preventive Dentistry, 37(1):75.

Patil, S. P., Patil, P. B., Kashetty, M. V. 2014. Effec-
tiveness of different tooth brushing techniques on
the removal of dental plaque in 6-8 year old chil-
dren of Gulbarga. Journal of International Society
of Preventive and Community Dentistry, 4(2):113.

Petti, S., Cairella, G., Tarsitanl, G. 2000. Ram-
pant Early Childhood Dental Decay: an Example
from Italy. Journal of Public Health Dentistry,
60(3):159–166.

Philip, N., Suneja, B., Walsh, L. J. 2018. Eco-
logical Approaches to Dental Caries Prevention:
Paradigm Shift or Shibboleth? Caries Research,
52(1-2):153–165.

Pihlstrom, B. L., Michalowicz, B. S., Johnson, N. W.
2005. Periodontal diseases.

Poyato-Ferrera, M., Segura-Egea, J. J., Bullón-
Fernández, P. 2003. Comparison of modiϐied
Bass technique with normal toothbrushing
practices for efϐicacy in supragingival plaque
removal. International Journal of Dental Hygiene,
1(2):110–114.

Ramakrishnan,M., Shukri, M.M. 2018. Fluoride, Flu-
oridatedToothpaste EfϐicacyAnd Its Safety In Chil-
dren - Review. International Journal of Pharmaceu-
tical Research, 10(04):109–114.

Ravikumar, D., Jeevanandan, G., Subramanian, E.

M. G. 2017. Evaluation of knowledge among gen-
eral dentists in treatment of traumatic injuries
in primary teeth. European Journal of Dentistry,
11(02):232–237.

Robinson, E. 1976. A comparative evaluation of
the Scrub andBassMethods of toothbrushingwith
ϐlossing as an adjunct (in ϐifth and sixth graders).
American Journal of Public Health, 66(11):1078–
1081.

Smutkeeree, A., Rojlakkanawong, N., Yimcharoen,
V. 2011. A 6-month comparison of toothbrush-
ing efϐicacy between the horizontal Scrub and
modiϐied Bass methods in visually impaired stu-
dents. International Journal of PaediatricDentistry,
21(4):278–283.

Somasundaram, S. 2015. Fluoride Content of Bottled
Drinking Water in Chennai, Tamilnadu. Journal of
Clinical and Diagnostic Research, 9(10):32–36.

Srivastava, N. 2013. A Comparative Evaluation of
Efϐicacy of Different Teaching Methods of Tooth
Brushing in Children Contributors. Journal of Oral
Hygiene and Health, (03):1–1.

Subramanyam, D., Gurunathan, D., Gaayathri, R.,
Priya, V. V. 2018. Comparative evaluation of sali-
vary malondialdehyde levels as a marker of lipid
peroxidation in early childhood caries. European
Journal of Dentistry, 12(01):067–070.

Tsutsui, A., Yagi, M., Horowitz, A.M. 2000. ThePreva-
lence of Dental Caries and Fluorosis in Japanese
Communities with Up to 1.4 ppm of Naturally
Occurring Fluoride. Journal of Public Health Den-
tistry, 60(3):147–153.

Unkel, J. H., Fenton, S. J., Hobbs, G., Frere, C. L. 1995.
Toothbrushing ability is related to age in children.
ASDC Journal of Dentistry for Children, 62(5):346–
348.

Weijden, Van Der Weijden, F., Slot, D. E. 2011. Oral
hygiene in the prevention of periodontal diseases:
the evidence. Periodontology, 55(1):104–123.

Wilkins, E. M. 1216. Clinical Practice of the Dental
Hygienist. page 1216. United Kingdom: Wolters
Kluwer Health/Lippincott Williams and Wilkins.

Williford, J. W., Muhler, J. C., Stookey, G. K.
1967. Study Demonstrating Improved Oral Health
Through Education. The Journal of the American
Dental Association, 75(4):896–902.

Zhang, J., Sha, Y., Cao, C. 2005. Comparative study of
the effects of removing plaque by two toothbrush-
ing methods. Journal of Peking University (Health
Sciences), 37:542–544.

982 © International Journal of Research in Pharmaceutical Sciences


	Introduction
	Materials and Methods
	Results and Discussion
	Conclusion

