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Plaque accumulation is one of the problems that can be found in people at all
ages. To prevent plaque from building up, we use toothbrush and dental floss. Nowadays,
there are two types of floss holder, F type and Y type, for interdental plaque removal.
Gingivitis and periodontitis are preventable with proper flossing, which takes only two to
three minutes a day. Therefore, investigatars are interested in comparing the effect of floss
holder between Y and F type on interdental plaque removal, also determining the effect
of floss holder and conventional dental floss, both before and after using for interdental
plaque removal. Objective: The purpose of this study is to compare the effect of floss
holder between Y type, F type and conventional dental floss on interdental plaque
removal. Materials and methods: The forty-three systemic healthy subjects aged 18-25
years old who have been studying in dental faculty of Rangsit University were recruited
for this research. For the first visit, all subjects’ plaque index were recorded and received
oral prophylaxis (scaling). Then, we gave them conventional dental floss for one-month
using. For the second visit, all subjects’ plaque index were recorded both before and after
using conventional dental floss by blind technique-using red sunelasses. Then they were
divided into two groups by stratified random sampling. One group used floss holder type
F and the other used floss holder type Y. We also gave them oral hygiene instruction for

two-week using, For the third visit, both groups’ plaque index were recorded both before
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and after using floss holder by blind technique. Then, two groups of subjects alternated
their previous type of floss holder to the other group. We also gave them floss holder for
two-week using. Finally, the forth visit, both groups’ plaque index were recorded, both
before and after using floss holder by blind technique. Results: According to the study,
the efficiency between conventional dental floss, F type and Y type floss holder in all
proximal surfaces of teeth are 37.25% Y type floss holder, 32.79% F type floss holder and
31.70% conventional dental floss. The efficiency between conventional dental floss, F
type and Y type floss holder in all proximal surfaces of anterior teeth are 18.98% Y type
floss holder, 14.55% F type floss holder and 14.26% conventional dental floss. The
efficiency between conventional dental floss, F type and Y type floss holder in all proximal
surfaces of premolar teeth are 9.97% Y type floss holder, 9.39% F type floss holder and
8.90% conventional dental floss. Lastly, the efficiency between conventional dental floss,
F type and Y type floss holder in all proximal surfaces of molar teeth are 8.86% Y type
floss holder, 7.81% F type floss holder and 8.50% conventional dental floss. Conclusion:
Dental floss has an effective method used for interproximal plague removal. There are
many types of dental floss in the market which are conventional dental floss, Y-type floss
holder and F-type floss holder. The result of this study shows that the Y-type floss holder
is the most effective dental floss in removing interproximal plaque. The value of plaque

index in every area are different, however, there is no statistically significant difference.
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Chapter 1

Introduction

1.1 Background

Plaque accumulation is one of the problems that can be found in people at all
ages. Plaque is the adhesive, colorless film of bacteria that forms on teeth. Plaque can be
developed when eating food containing carbohydrates. Bacteria lives in the mouth thrive
on these foods, producing acids as a result. Qver a period of time, these acids destroy
tooth enamel, resulting in tooth decay. Plaque can also develop on the tooth roots under
the eum and cause breakdown of the bone supporting the tooth. Plague that is not
removed daily by brushing and flossing between teeth can eventually harden into tartar.
Brushing and flossing become more difficult as tartar collects at the gum line. As the tartar,
plague and bacteria continue increasing, the gum tissue can become red, swollen and
possibly bleed when you brush your teeth. This called gingivitis, an early stage of gum
disease. (Osso and Kanani, 2013)

To prevent plaque from building up, brush your teeth at least twice a day with a
soft, rounded-tip bristled toothbrush, use a fluoride-containing toothpaste. Also floss
between teeth at least once a day to remove food particles and bacteria, whether by
dental floss or floss holder. (American Dental Association ; online) Nowadays, there are 2
types of floss holder which are F-type and Y-type. The use of floss has been long
established as an option for interdental plaque removal.

Gingivitis and periodontitis are preventable with proper flossing, which takes only
two to three minutes a day (Vilardi, 2017 : online) Therefore, investigators are interested
in comparing the effect of floss holder between Y and F type on interdental plaque

removal and also to determine the effect of floss holder and dental floss before and after

use on antiplague.



1.2 Objective 2

To compare t ;
pare the efficacy of Interdental plague removal between conventional
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Chapter 2

Review literature

pathogenesis of periodontal disease

Periodontal diseases are the most common human diseases. It’s widespread in
both developed and developing country, the majority of the population in Thailand is also
affected. (Nazir, 2017)

The results of Tth National Oral Health Survey (2012) showed prevalence of
periodontal disease 15.6% and gingivitis with bleeding on probing 39.3% in the group aged
35-44 years old, periodontal disease 32.1% and gingivitis with bleeding on probing 24.4%
in the group aged 60-74 years old. (Massler et al., 1957)

Periodontal disease is a result of a complex factor between the dental biofilm and
the host immune-inflammatory community that develop in the gingival and periodontal
tissues in which challenged by the bacteria. Some cases of gingivitis can be progress to
periodontitis even though it is widely accepted that gingivitis can turn to periodontitis. With
gingivitis, the inflammatory lesion is located at the gingiva. However, with periodontitis, the
inflammatory processes extend to additionally affect the periodontium which are
periodontal ligament and the alveolar bone. Because these inflammatory changes is the
breakdown of the fibers of the periodontal ligament, resulting in clinical loss of attachment
together with resorption of the alveolar bone. (Benzie and Wachtel-Galor, 2011)

During the 1970s and 1980s, bacterial plaque was generally considered as a
prominent cause of periodontitis. In addition, it was accepted that poor oral hygiene
resulted in increasing plaque accumulation, which also turn into periodontal disease.

(Preshaw, 2012)

Dental plaque and flossing
Dental plaque is composed of food fragments, microbes, glycoproteins, or proteins
found in saliva. It is transparent in color and invisible to the naked eye. When plaque is

not removed between the teeth, it will adhere to the teeth. Then it will form a hard-
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mineralized bacterial matrix substance called calculus, or tartar. Untreated properly

gingivitis can lead to periodontitis or inflammation of the gums. (Collins Dictionaries, 2014)

Due to its hard bacterial-complex matrix formation, dental calculus is not easily
removed. It is especially difficult to reach the calculus with a toothbrush between the
teeth and below the gum-line, or cervical margin. The bacteria can enter the crevasse of
the gum and destroy the periodontium or supporting structures surrounding the teeth,
such as bone and gingiva.

Flossing should be done at least once a day to make sure food debris and other
microbes are removed from the teeth before the dental calculus hardens from dental
plaque; it takes about 12 hours or so for the formation of the bacterial matrix to harden.
Because the anatomy of the gums surrounding the teeth almost like a pocket or a crater
filled with space, so food debris or plaque can easily lodge inside the gum, causing a place
for bacteria to replicate and release acid, particularly lactic acid, causing inflammation and
even bleeding gums due to the irritation of the bacteria. It’s this bacterial acid that causes
gum disease and cavities.

If, over time, more bacteria accumulate between the teeth, the bacteria enter the
PDL space or periodontal ligaments around the gum~—specialized connective tissue that
keeps the tooth attached or anchored to the bone. The gingival crevicular fluid is then
released, which is inflammatory exudate (or pus) that fights the infection with a team of
white blood cells, causing more inflammation of the gums. Eventually, periodontitis
occurs; the bacteria reaches the bone, causing irreversible destruction of the teeth.

According to American Dental Association, interdental cleaning, whether floss or
any other device such as floss holders or floss picks, are vital to dental health and have
been proven to help remove the plague buildup that contributes to gum disease and
cavities. Because the gingiva is made of connective tissue covered with mucous membrane
that can easily be injured, proper flossing technique is important, especially where the
adjacent teeth are very close together or when there are wide open spaces between

teeth. (ADA Science Institute : online)



Hand-held dental floss (Floss holder)

Hand-held dental floss (floss holder) is a device that allows flossing into the oral
cavity without using fingers. The hand-held flosses have many types such as a F-shaped
or Y-shaped cross-section handle with or without the housing for the floss supply.
F-shaped device have the floss positioned parallel to the handle axis. Y-shaped devices
position the floss perpendicular to the handle axis. The problems that usually found
during misuse of floss holder are unable to maintain tension of floss against tooth and
fully wrap around tooth side. It needs to set a fulcrum or finger rest (eg. cheek, chin) to
avoid trauma to the gums or floss cuts. Floss holder can be used a number of times, while

conventional dental floss must be changed after each use.



Chapter 3
Methodology

3.1 Sample selection
The forty-three systemic healthy subjects aged 18-25 years old who have been
udying in dental faculty of Rangsit University were recruited for research in the period
etween September 2017 and September 2018 based on the following. (Loe et al,, 1978)

nclusion/exclusion criteria were as follow:

1. Having a minimum of 20 contacts of natural teeth

2. Subjects have been given the diagnosis as gingivitis associated with dental plague only
(AAP 1999)

3. No history of smoking or tobacco used in the last 6 months.

4. Subject who has systemic disease, which affect our study.

5. Subjects have any fixed or removable orthodontic appliances or prosthesis.

6. Subjects have been given diagnosis as periodontal disease or have periodontal
treatment in the previous 6 months.

7. Subjects with any physical limitations that might compromise normal tooth brushing
and flossing.

8. Not willing to comply with the study protocol

3.2 Sample size calculation

From the previous study the mean of plaque index, before and after using dental
floss are 1.40 and 1.04 respectively and the standard deviation before and after used were

0.65 and 0.67 respectively. (Muniz et al., 2017). Our sample size per one group is 11.4 and
the SD is 0.4359.

3.3 Materials

1. Exploration set (mouth mirror, cotton pliers, explorer (Hu-friedy,USA)

2. Periodontal set (Gracey curette, sickle curette, Naber probe, William probe)



3. “Dr. Phillip” Floss holder F and Y type

4. Conventional dental floss

5. Plaque finder solution (Erythrosine disclosing 6%)

6. Red sunglasses

7. Materials for OHI (Teeth model, toothbrush, conventional dental floss, floss holder
type F and Y)

8. Ultrasonic scaler (P5 Newtron XS and scaler tip 1S) and hand scaler (Premier
Dental,USA)

9. Rubber cup, pumice and prophy handpiece

3.4 Methods
Following the approval of the Ethical Committee of Rangsit university, we define

subjects have to participate in our research for four visits.

The first visit

- Clinical periodontal parameter (Darby and Walsh, 1995) which plaque (modified from
O'Leary, Drake and Naylor, 1972) is assessed for motivation patient.

- Oral prophylaxis (Scaling) is done for all 43 subjects.

- Oral hygiene instruction included Modified Bass brushing technique with round-end,
soft bristle toothbrush and fluoride toothpaste and conventional dental floss are given.

- Giveaway conventional dental floss so the subject can use it for 1 month.

The second visit
One month after oral prophylaxis

Subjects who had abstained from oral hygiene procedures in the previous 24 hours
and from eating and drinking in the previous four hours received a plague assessment
(modified from O'Leary et al., 1972). After that, we will give red sunglasses to the subjects
50 that they unaware of the plague accumulation on their teeth. Then subjects have to
use conventional dental floss as the instruction. Then record the plaque index again to
find an efficacy of the conventional dental floss in reducing the interdental plaque. After

that, randomly assigned the subjects into two groups; one group use floss holder type F
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ther use floss h i
and the 0 older type Y and Sive oral hygiene instruction, Polishing with

dental prophy handpiece and pumice are Provided to the subjects

The third visit

Two weeks later

Subjects who had abstained from oral hygiene procedures in the previous 24 hours
and from eating and drinking in the Previous four hours received a plaque assessment
(modified from O'Leary et al.1972). After that, we will give red sunglasses to the subjects

so that they unaware of the plaque accumulation on their teeth. Then subjects have to

use dental floss holder as they are assigned last 2 week. Then record the plaque index

again to find an efficacy of the dental floss holder in reducing the interdental plaque. After

that, two groups of subjects switch the type of dental floss holder with the other and give

oral hygiene instruction. Polishing with dental prophy handpiece and pumice are provided
to the subjects.

The fourth visit
Two weeks later

Subjects who had abstained from oral hysiene procedures in the previous 24 hours
and from eating and drinking in the previous four hours received a plague assessment
(modified from O'Leary et al., 1972). After that, we will give red sunglasses to the subjects
so that they unaware of the plague accumulation on their teeth. Then subjects have to
use dental floss holder as they are assigned last 2 week. Then record the plague index
again to find an efficacy of the dental floss holder in reducing the interdental plaque.

Polishing with dental prophy handpiece and pumice are provided to the subjects.

3.5 Statistics used in this research

The calibration between intra-examiner and extra-examiner will be provided before
recording the indexes. Kappa statistic will be 0.81-1 in order to get the almost perfect
agreement. To compare an effectiveness of two type of floss holders and standard dental

floss by using plaque index (modified from O'Leary et al., 1972) as a dependent variable.
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Chapter 4

Results and discussion

4.1 Results

Forty-three dental students participated in the study, but only thirty-seven dental

students participated the whole study and were included in the analysis. Hence, the score

of six dental students were excluded. Among participants, 78.38% (29/37) were female

and 21.62% (8/37) were male. All results are Categorized by the efficiency of interproximal

cleansing of each type of dental floss (conventional, F type and Y type) in different areas
of teeth; all teeth, anterior teeth, premolar and molar area. The difference of plague score
was from the before - after plaque score record of every visit.

From the study, the efficiency between conventional dental floss, F type and Y
type floss holder in all proximal surfaces of teeth shows that Y type floss holder has the
best efficiency in cleaning at the interproximal surfaces. In this study, we calculated first
plague index (before the subjects used interproximal cleanser) and the second plaque
index (after the subjects used interproximal cleanser) and then calculated the difference
between those two. The proximal areas that have been recorded will be calculated into
percentage. Every value in the proximal areas of teeth which are anterior teeth, premolar
and molar teeth will be divided with the total of proximal surfaces that have been
recorded and multiply with one hundred. Therefore, every number that we used to
compare the efficacy of each type of floss holder will be in percentage.

From difference of the plague score record, Y type floss holder shows 37.25%.
While F type floss holder and conventional dental floss shows 32.79%, 31.70%

respectively.
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17

conventional floss

37.25

3279

F type Y type

Figure 1: Represents the percentage of the efficiency between conventional dental

floss, F type and Y type floss holder in all proximal surfaces of teeth from the

difference of plaque index before using interproximal cleansing and after using

interproximal cleansing.

The efficiency between conventional dental floss, F type and Y type floss holder

in all proximal surfaces of anterior teeth shows that Y type floss holder has the best

efficiency in cleaning at the interproximal surfaces. From difference of the plaque score

record, Y type floss holder shows 18.98%. While F type floss holder and conventional

dental floss shows 14.55%, 14.26% respectively.
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18.98

14.26 1455 |
Ytyp

conventional floss

Figure 2: Represents the percentage of efficiency between conventional dental
floss, F type and Y type floss holder in all proximal surfaces of anterior teeth from
the difference of plaque index before using interproximal cleansing and after using

interproximal cleansing.

The efficiency between conventional dental floss, F type and Y type floss holder
in all proximal surfaces of premolar teeth shows that Y type floss holder has the best
efficiency in cleaning at the interproximal surfaces. From difference of the plaque score
record, Y type floss holder shows 9.97%. While F type floss holder and conventional dental
floss shows 9.39%, 8.90% respectively.

Lastly, the efficiency between conventional dental floss, F type and Y type floss
holder in all proximal surfaces of molar teeth shows that Y type floss holder has the best
efficiency in cleaning at the interproximal surfaces. From difference of the plague score
record, F type floss holder shows 8.86%. While Y type floss holder and conventional dental
floss shows 7.81%, 8.50% respectively.
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Figure 3: Represents the percentage of efficiency between conventional dental
floss, F type and Y type floss holder in all proximal surfaces of premolar teeth from
the difference of plaque index before using interproximal cleansing and after using

interproximal cleansing.

From our questionnaires, nineteen subjects did not agree that floss holder has
more efficiency in interproximal areas than dental floss and eighteen subjects agreed that
floss holder has more efficiency than dental floss. Asyou can see, there was no different
between these two opinions. However, there were thirty subjects thought that dental floss
holder is easier to use than conventional dental floss. Only seven subjects thought

differently.

4.2 Discussion

The removal of plaque is considered to be important for the maintenance of
gingival health, prevention of periodontal disease and the reduction of caries. (Warren and
Chater, 1996) Unfortunately, the toothbrush is relatively ineffective at removing
interproximal plaque, and therefore patients need to resort to additional techniques. Over
the years, it has been generally accepted that dental floss has a positive effect on

femoving plaque. Dental floss is the most widely used method of interproximal cleaning
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o American Dental Association reports that up to 80% of interproximal plaque may

and th .
oved by this method. As dental plaque is naturally pathogenic and dental floss

pe rem
upts and removes SOme interproximal plaque.
disr

The main
patients are known to find flossing difficult, especially where there are tight

problem with all interproximal cleaning is patient’s ability and

motivation-
contact points. Nowadays, in the market there is dental floss holder which has been
de veloped 10 make it easier to clean the interproximal area. Therefore, this study is

interested in compared the interdental plaque removal capacity of conventional dental

floss, Y type floss holder and F type holder.

The data from this study revealed that there is no statistically significant beneficial
offect difference from interproximal dental flossing by trained. It shows that the Y type
floss holder has the best efficiency in removing interproximal plague in all type area
surface of all tooth except at the interproximal surfaces of molar teeth which shows that
pe floss holder has the best efficiency in that area.

Fo
the questionnaire, it shows that the thirty-seven dental students in this study

From
mostly brush their teeth with modified Bass’ technique and use a conventional dental
floss in daily life. And some arée using other types of dental floss and using dental floss
wice a day. It also shows the knowledge and opinion of using dental floss in this group of
dental students. Some of them thought that conventional dental floss could remove
interproximal plaque better than floss holder but some of them thought that dental floss
holder is better in removing interproximal dental plaque (in equal number). All thirty-
seven dental student shows acceptable basic knowledge of oral hygiene practice which
are how to using dental floss and using toothbrush. Such as, even if they are using
toothbrush correctly, it is not effective enough in removing plague in oral cavity. Dental
floss will give a positive effect in removing dental plaque in the area that toothbrush
cannot which is interproximal plaque. The conventional dental floss, floss holder F type
and Y type are also unequally effective in removing interproximal dental plaque.

Moreover, this questionnaire also shows the preference and the convenience of
dental floss holder from the dental student opinions. The F type floss holder is the easiest
method in removing interproximal plaque in all area but the Y type floss holder gives the

b : ; i
estresult in removing interproximal plague. Since Y type floss holder is difficult to use,
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Chapter 5
Conclusion
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