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Foreword 
 

Dear Colleagues, 
 
It is a pleasure to write a foreword for the first issue of “Dimensions in Oral Health Therapy, 
Singapore”, a publication for all Oral Health professionals. This inaugural edition showcases the 
expertise in research and development of the students of the Diploma in Dental Hygiene and Therapy, 
Nanyang Polytechnic, Singapore.  
 
The publication is one strategy in the “Integration of Oral Health Therapists” framework designed 
and driven by the Association of Oral Health Therapists and its advisors. The framework aims to 
successfully create a high level of acceptance, demand and dependency on OHTs leading to the 
establishment of the OHT brand and trust in the profession.   
 
In the following articles, you will see how our final year students have developed skills to holistically 
apply the knowledge gained during their training at a high level. The students are to be commended 
for the amount of enthusiasm, foresight and energy displayed during the year long projects on which 
they worked. These young people are the OHTs of the future and they have a lot to contribute to their 
profession.  
 
I look forward to watching this publication develop into a communication vehicle between OHTs, 
become an avenue for the reporting of research and contribute to the growing knowledge within the 
field of oral health. I also look forward to the following articles leaving the astute reader with more 
questions, pursuing answers and reporting more findings.  
 
Thank You. 
 
Dr. Anshad Ansari 
 
Course Manager & Senior Lecturer, Diploma in Dental Hygiene & Therapy, Nanyang Polytechnic.  
Advisor, Association for Oral Health Therapists Singapore 
Secretariat, Oral Health Therapy Advisory Committee, Singapore Dental Council. 
Member, Oral Health Therapy Advisory Panel, School of Health Science, Nanyang Polytechnic 
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Foreword 
 
 
Dear fellow Oral Health Therapists and colleagues, 

It is my pleasure and honour to write a foreword for the first issue of “Dimensions in Oral Health 
Therapy, Singapore”, a publication showcasing the talents and achievements of OHTs in the field of 
research and development.  

The Association’s vision is for OHTs to be recognised nation-wide as an integral part of the dental 
team. Promoting the OHTs to the dental profession is one step towards that goal.  

As a way to showcase OHTs in Singapore, we have worked closely with our advisors, Dr Anshad 
Ansari and his team at Nanyang Polytechnic, and Dr Wong Li Beng to produce this inaugural 
publication to provide OHTs an avenue to demonstrate the research and development expertise of 
OHTs.  

The Association would like to take this opportunity to thank Dr Anshad and his team for the effort and 
glad acceptance of the students’ final year projects to be featured in a magazine publication. Special 
appreciation goes to Dr Wong Li Beng too who contributed a guest article for this inaugural 
publication.         

While “Dimensions in Oral Health Therapy, Singapore” is starting off with NYP students’ Final 
Year Projects, we welcome all OHTs who have an interest in this field to send in your articles, and 
share your knowledge.  

Finally, I hope this publication will increase one’s knowledge in the field of oral health therapy, and I 
look forward to everyone enjoying the articles with the interesting research topics and findings 
discovered.   

Thank you.  

 
Ms Wendy Sim 
 
President, Association for Oral Health Therapists (Singapore) 
Higher Dental Therapist, School Dental Service, Health Promotion Board 
Member, Oral Health Therapy Advisory Workgroup, Singapore Dental Council 
Member, School of Health Sciences- Oral Health Therapy Advisory Panel, School of Health Science, Nanyang 
Polytechnic 
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Prevalence of Dental Caries in Nanyang Polytechnic 
(NYP) Students 
 
Marcus Koh M.Y., Chee W.X., Lee Q.E., Lian K.X., Dionis Wee Y.R., Vivian Ma W.M 
Supervisor: Dr. Irfan Ali, Lecturer, Diploma Dental Hygiene and Therapy 

ABSTRACT 
Objectives: To use DMFT (Decayed, Missing, Filled Teeth) index to determine the caries prevalence in adolescents aged 
17 to 21 years currently studying at Nanyang Polytechnic (NYP) and its association with their dietary habits and 
frequency of dental visits. 

Methods: NYP students were selected by convenience sampling. A questionnaire on their dietary habits and frequency 
of dental visits were issued to each participant. This was followed by a dental screening to measure the DMFT index of 
each participant according to the World Health Organization criteria.  All results obtained were confirmed by a single 
clinical supervisor to ensure standardisation of findings and to minimise intra-operator errors. 

Results:  A total of 359 students were screened over a 6 week period. Using data collected to date, an increase of DMFT 
index is seen with age. There is an association between their dietary habit and the tooth decay rate. It also has been noted 
that majority of the decay are on the buccal surfaces of the molars and the interproximal areas. 

Outcome and conclusion: Dental caries, is correlated with age and dietary habits. Based on the data collected to date, 
the DMFT score for students steadily increased and peaked at the age of 19. There is a need for more studies to be done 
for adolescents of this age group. This in turn would help to rally for better quality of dental care and more subsidies for 
dental care in Singapore. The mean DMFT value reported was 2.30 for males is and 1.87 for females (P < 0.05) 

Keywords: Dental Caries, Adolescence, Singapore, DMFT, Nanyang Polytechnic. 

 
Introduction 
 
The Dental Health Program was introduced in 1969 with 
the aim of improving the standard of dental care in 
Singapore. Free dental care is provided by Health 
Promotion Board (HPB) for Primary and Secondary 
school students till the age of 19, not extending to 
students in Tertiary institutions due to limited resources. 
There is no data on caries prevalence in adolescents aged 
17-21yrs in Singapore. A dental screening of NYP 
students of this age group was conducted and the DMFT 
index was used to identify the caries prevalence and its 
association to dietary habits and frequency of dental 
visits. 
 
Material and Methods 
 
Subjects 
A total of 359 participants were selected through 
convenience sampling of which 327 met the inclusion 
criteria and agreed to participate in the study. The 
inclusion criteria were: NYP students age 17-21 years 
and fully completed questionnaire. Written informed 
consent was obtained in all cases. 
 
Clinical Screening 
Screening of all participants were made on a portable 
dental chair, using head lamps and a set of disposable  
 

mouth mirror and probe. A clinical form was designed to 
collect all the information. DMFT (Decayed, Missing, 
and Filled Teeth) was used to record the caries 
experience of each participant. Teeth extracted due to 
orthodontic reasons were not taken into consideration 
and marked ‘Absent’. The screening were obtained and 
confirmed by a single clinical supervisor to ensure 
standardization of findings to minimize inter operator 
errors. 
 
Questionnaire 
A questionnaire consisted of four different categories:  
1) Frequency of dental visits 
2) Dietary habits 
3) Frequency of snacking  
4) Type of snacks consumed 
 
Questions regarding dietary habits involved their 
frequency of main meals per day (not including 
snacking), and the type of beverages they consume. 
Participants were asked to report their frequency of 
snacking habits (if present) in a day, and their preferred 
type of snacks. 
 
Results 
 
Of the 359 participants, 32 were rejected as the inclusion 
criteria were not met. The remaining 327 entries were 
used for the data analysis, of which 128 (39.1%) were 
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  Fig. 1- Chi-Square Test of DMFT against frequency of snacking (Cramer’s V = 0.173, p = 0.769 (p>0.05), N = 327) 
 

Fig.  2- Pearson’s Correlation Test of DMFT against frequency of dental visits (Approx. Sig. = 0.838, p = 0.838 (p>0.05), N = 327) 

 
males and 199 (60.9%) were females. The mean DMFT 
score for males was 2.30 and 1.87 for females. The 
median was 1.00 for both genders, taking into 
consideration that outliers were present which caused the 
data to be positively skewed. Overall, the mean DMFT 
of the participants was 2.04 and the median was 1.00. 
 
There was no significant association between a person’s 
DMFT score and his frequency of snacking (Figure 1). 
Additionally the correlation of a person’s DMFT score 
and his frequency of dental visits was not statistically 
significant (Figure 2). 
 

 
Fig. 3- Box plot of DMFT showing seven  outliers 
 
A total of 7 outliers were present and they all had a 
DMFT score of 8 or more (Figure 3). The mean DMFT 
score of the sample decreased to 1.86 after the outliers 
were removed from the statistical sample, as compared 
to 2.04 when the outliers were still present (Figure 5). 
Our sample is still skewed positively and the outliers  
played a statistically significant role in the measure of the 
mean DMFT scores. 
 
 

 
 

Fig. 4- Histogram of DMFT scores including  outliers 
 

Discussion 
 
While this study has demonstrated that the frequency of 
dental visits and eating habits have no clear significant 
correlation with the increasing DMFT, supporting 
literature have claimed that majority of patients only 
visited the dentist when there is a complaint present1,2. 
Based on the data gathered in this particular study, 58% 
of the participants has supported this claim. 
 
It has been proven that tendency of snacking more 
frequently on cariogenic food is more prominent when 
people are under perceived stress. However, they do not 
consume more food than normal, but chose to consume 
unhealthier food3, 4. 
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Although this present study did not measure the stress 
levels of participants, the DMFT score reflected in the 
age group 19 to 21 correlates to the students who are 
currently in their final year of tertiary education. This 
indicates that there is a possible association between 
stress and the DMFT scores1. 
 
 

 
Fig. 5- Histogram of DMFT scores excluding outliers 
 
According to the data collected coffee and tea are the top 
choices of beverages between participants, a study has 
shown that consumption of such beverages partnered 
with good oral hygiene may reduce the overall cariogenic 
potential of the individual1. 
 
As such, a correlation is unable to be established due to 
a lack of measurement of the participants’ oral hygiene. 
 
Conclusion 
 
From the data, we can conclude that in order to show a 
significant relationship between the various factors of 
dental caries, we need to have more data from a large 
scale study with more emphasis on dietary habits and 
stress. This in turn would help to rally for more subsidies 
for dental care in Singapore. 
 
 
References 
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Development of Salivary Simulation Unit in Dental 
Laboratory Training 
 
Sandy Tan, Evangeline Loke Yuen See, Yici Koh, Melissa Lee Lay See, and Tan Li Ting 
Supervisor: Dr Irfan Ali, Lecturer, Diploma Dental Hygiene and Therapy 
 
ABSTRACT 
 
Background: Current dental laboratory training does not involve moisture during most procedures. A survey on 
graduates and current dental and oral health therapy students have revealed that dental laboratory training does not 
prepare them for work in a moist oral environment. 
 
Objectives: Create a working prototype of a salivary flow simulation unit for use in the dental mannequin to better 
prepare trainees for working in a moist oral environment. The unit will include the tongue and the cheek, which 
allows students to practice and hone their skills in the use of common isolation techniques such as absorbents. 
 
Methods: The salivary flow simulation unit (SSU) was manufactured using cost effective materials at NYP. It consists of 
oral structures to enable placement of most isolation materials and a delivery system. To test the prototype, 40 NYP 
dental hygiene and therapy students were asked to restore a class I or II cavity with GIC.  The students also had to 
debride as many teeth as they could within a set time. At the end of the test, they completed a questionnaire to provide 
feedback on the SSU. 
 
Results: 93.3% of the third year students and 100% of the first year students reported that the SSU would be useful in 
helping them transit from dental laboratory training to clinical training. They agreed that the unit was able to allow 
them to practice isolation techniques other than the rubber dam unlike the traditional dental mannequin. Although the 
third year students reported that training with the unit would have helped eased their transition from laboratory training 
to clinical training, the salivary flow from the unit did not mimic the natural salivary flow. 
 
Conclusion: The SSU offers a more realistic simulated dental laboratory training experience as compared to 
traditional dental mannequin; however, some improvements need to be made before it is ready for use in dental 
laboratory training. 
 
Keywords: Saliva Simulation Unit, prototype, saliva, pre-clinical dental training, dental lab, dental manikin 

 
Introduction 
 
Poor moisture control during operative or restorative 
procedures negatively affects the properties of most 
dental materials such as amalgam [1] and glass-ionomer 
cements (GIC)[2]. One of the most cited reason for 
resin-based material   failure   is   moisture    contamination 
[3‐5]. 
 
In our initial survey, 69.3% of 114 clinicians (dentists 
and OHTs) and 15 OHT trainees expressed that 
laboratory training did not adequately prepare them 
for working in a moist oral environment.   Many   
expressed   that   they experienced difficulty with 
moisture control transiting from laboratory training to 
clinical training. 89.3% also reported procedural 
failure due to inadequate moisture control. 
 
We decided to create a salivary flow simulation unit to 
allow dental clinicians-in-training to learn how to work 
in a moist oral environment during their laboratory 
training. Currently, there is a robot patient by Showa 
University that includes salivary flow simulation8.  
 
 

 
However, the high cost of production prevents it from 
being manufactured for mass-market sales. Therefore, 
the salivary flow simulation unit needs to be created 
using cost-effective materials and as an add-on to the 
current dental units. 
 
Materials and Methods 
 
The salivary flow simulation unit was built and 
assembled in the dental laboratory of Nanyang 
Polytechnic over a period of 14 weeks (Fig. 1). 
 

 
 
Fig. 1- Overview of SSU 



12 
 

Development 
 
The SSU consists of three main components:  
1) The oral structures (cheeks and tongue) to enable 

placement of most isolation materials,  
2) The delivery system for transporting and releasing 

moisture into the oral cavity 
3) The “saliva”. 
 
Oral Structures 
 
Cheeks 
By wrapping a large latex balloon around the teeth 
models we were able to simulate the cheeks and the 
buccal sulcus due to its elasticity, strength and 
hydrophobia properties (Fig. 2). 
 
While the balloon cheeks simulated the natural cheeks 
more accurately, it was difficult to align the balloon 
over the anchoring holes at first. This resulted in an 
off-centered mouth opening and significant difficulty 
in mounting the unit. However the addition of eyelets 
(Fig. 3) to guide the user setting up the unit eliminated 
this problem. 
 

 
 
Fig. 2- Teeth models wrapped by large latex balloon 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 3- Top view of cheeks with eyelet insert 
 
Self-cure denture (GC Coe-Soft Denture Liner)was 
used to make the tongue. The material was selected for 
the following reasons: ease of malleability during the 
setting process, moderately-fast setting time of 
approximately 30 minutes, and flexibility after setting. 
 
Delivery System 
 
Teeth models 
Natural teeth models cast in yellow were modified to 
meet the following requirements: 

1)  hold a full arch of natural teeth with few to no 
restorations  

2) Secure a 5mm clear flexible tubing around the 
teeth to deliver water to the teeth (Fig. 4).  

 
 
Fig. 4- Teeth models with embedded tubing 
 

 
 
Fig. 5- Openings in embedding tubing 
 
An anchoring disc was cast into the underside of the 
stone model so that the model can be easily affixed 
and removed to the mannequin frame by a screw. 
 
Clear flexible tubing 
The tubing was wrapped around the teeth model as 
shown in Figure 4 and secured with yellow stone. 
Holes of approximately 2mm in diameter were bored 
into the tubing holes in the tubing using a hobby drill. 
To simulate realistic salivary flow, the holes were 
distributed so that some areas would receive more 
salivary flow than others after taking the major 
salivary gland openings and gravity into consideration 
(Fig. 5). 
 
Gingiva 
Water flowing out of the holes in the tubing would 
flow along the tubing instead of flowing towards the 
teeth due to gravity and surface tension. Creating 
smaller holes in the tubing was not effective because 
the water pressure was insufficient. To solve this 
problem, we used medium sized balloons to wrap the 
teeth model and created holes to accommodate each 
tooth (Fig. 6). This allowed the water to seep through 
the crevices and wet the teeth. 
 
Adjustable output valves 
Since the mandibular teeth are exposed to more saliva 
than the maxillary teeth due to the position of the 
salivary gland ducts, we connected the tubing to an 
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adjustable output valve to control the amount of water 
each arch received. 
 

 
 
Fig. 6- Medium--‐sized balloon encasing teeth model 
 
Mannequin mask 
A 3cm hole was created at the back of the mannequin 
mask to allow the tubing to exit without hindering the 
operator (Fig. 7). 
 

 
 
Fig. 7- Hole in back of mannequin mask 
 
Pump & Reservoir 
An economical submersible 2.2 liter fish tank pump 
was utilized for the purposes of pumping water 
consistently into the oral cavity. A 5 Litre round pail 
was large enough to hold the water without hindering 
the operator (Fig. 1). 
 
Washing machine drain tube 
A washing machine drain tube was used to guide the 
water into the pail. It also served to create a tidier 
appearance by encompassing the tubing exiting from 
the mannequin (Fig. 1). 
 
 
Saliva 
Plain water was used as a substitute for saliva. 
 
Implementation 
 
We created four models with the similar specifications to 
increase productivity. 40 DHT students at NYP 
participated in the study to test the prototype over a 
period of 4 weeks 

Testing 
 
A total of 4 weeks was taken to complete the testing, 
during which the researchers observed each student. At 
the end of the session, all participants were given a 
feedback survey of their experience with the salivary 
flow simulation unit. 
 
Student questionnaire 
 
The questions were designed for the first‐year students 
to compare their test experience with their laboratory 
experience and the third year students to compare their 
test experience with their laboratory experience and 
their clinical experience.  
 
Results 
 
First--‐year responses 
The survey found that all the first year students found it 
more difficult to work with the SSU, with most of 
them citing difficulty in attaining moisture control, 
managing cotton rolls, and having to work in a 
constantly moist environment as their main obstacles 
(Table 1). 
 

 
Table 1- Why was it more difficult to work with the moisture     
simulation than without? 

 
 
With the addition of the cheeks to mimic the smaller 
working environment the students faced greater 
challenges with vision, retraction, maneuvering 
instruments and isolation (Table 2). 
 
Third--‐year responses 
On the extent to which the SSU simulates natural 
salivary flow, the third year students gave an average 
score of 3.3 out of 6  
The most common reasons were inaccurate replication 
of salivary flow output and the lack of saliva viscosity. 
However, the third year students agreed that the SSU 

                     Response 
 1.  Difficulty managing cotton rolls              

Count 
    14 

% 
   56.0 

a. Changing cotton rolls regularly     12    48.0 
     b.      Cotton roll placement       2      8.0 
2.  Moisture control 
 
 
 
 
 
 

    10    40.0 

 
 
 

 

 

3 
2 
5 

 
 
 

 
6  

 
 

 
 
 

 

 
 

 

1 4.0 

1 
2 
1 

4.0 
8.0 
4.0 
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Table 2- What challenges did you face working in a smaller working 
environment? 
 
provided a more realistic simulation as compared to 
the traditional dental mannequin because it allowed 
for retraction (47%) and a working field range similar 
to that of the real mouth (60%). They rated the SSU 
an average of 4.1out of 6 on the extent to which the 
SSU allows the user to practice using alternative 
isolation techniques. 
 
Finally, 93.3% of the respondents agreed that if they 
had been trained with the SSU, their transition from 
laboratory training to clinical training would have 
been smoother as it would have better prepared them 
for working in a moist oral environment 
 
Discussion 
 
First year students reported that they felt training with 
the SSU would be useful in providing them with more 
practical knowledge on the use of alternative isolation 
techniques. In addition, 96% agreed that the use of the 
SSU would help them get used to isolation techniques, 
manage instruments and moisture. 
 
Additional feedback was given by the participants to 
improve the salivary flow simulation unit. The 
participants suggested for saliva to be thicker in 
consistency, have better salivary flow distribution and 
output to be from the “salivary glands” instead of the 
crevices. Suggestions included a thicker consistency 
of saliva, better saliva flow distribution and output, 
flexible cheeks closer to the teeth and a thicker & 
moveable tongue to better mimic the oral cavity. They 
also preferred, a movable jaw and a smaller mouth. 
Some found the pail a hindrance during operative 
work and suggested that it be moved away or reduced 
in size. 
 
Overall, almost all confirmed that the salivary flow 
simulation unit is more effective and useful than the 
traditional dental mannequin because of the water 
flow and the retractable cheeks. Although few 
participants commented that the flow of the water is 
not significant, the salivary flow simulation unit can 
still be considered as an effective alternative approach 
to clinical simulation training in handling a moist 
working environment in real patients. 
 
Conclusion 
 
Salivary flow simulation in dental laboratory training 
offers dental students and OHT trainees the 
opportunity to acquire appropriate skills to deal with 
working in a moist oral environment. 

The robot patient by Showa University offers salivary 
flow simulation but its high cost of production makes 
it unsuitable for adoption by most dental institutions. 
 
By eliminating the advance technological features the 
robot patient offers, a low cost alternative for salivary 
flow simulation for use in dental laboratory training 
was developed at low cost. However, more research 
and improvements are required before it can be 
adopted into dental lab training. 
 
Future Improvements 
 
The SSU consists of many parts which have to be 
assembled individually during set up and dismantled 
again after use. A quick set--‐up design would help with 
ease of    installation. 
 
The longevity of the unit can be improved using better 
quality materials as latex balloons degrade over time. 
The teeth models can also be cast from scratch instead 
of reusing discarded old models thereby preventing 
model failures. 
 
Further research can be done to simulate saliva 
viscosity using more affordable chemicals. A tongue 
that moves randomly would also help trainees learn to 
manage one of the strongest muscles in the body. 
 
Finally, longitudinal testing can be carried out to 
determine if the SSU can indeed better prepare 
trainees for working in a moist oral environment. 
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Saliva Simulation Unit II 
 
Sri Nur Aidah, Lin Siang Yun, Nor Aryati SMK, Fatimah Zulaikha, Teai Shoon Jiat, Liu Rong 
Supervisor: Dr. Irfan Ali, Lecturer, Diploma Dental Hygiene and Therapy 
 
ABSTRACT 
 
Background: A Saliva Simulation Unit was previously created to prepare OHT trainees for working in a moist oral 
environment. However, feedback gathered from a survey on the prototype indicated the need for improvements. As such a 
new Saliva Simulation Unit (SSU) 2.0 was developed. 
 
Methodology: With new, ready-made parts, an improved prototype of the Saliva Simulation Unit was put together. The 
SSU 2.0 also included artificial ‘saliva’ that mimics the consistency and flow of natural saliva. A laboratory testing with 
the current Dental Hygiene & Therapy students were then conducted to test the SSU 2.0 prototype. Feedback was again 
gathered at the end of the testing. 
 
Results: The feedback was mainly positive and supportive of the development of the SSU 2.0. Marked changes were noted 
on the overall size of the prototype, convenience of setting up as well as on the artificial ‘saliva.’ 51 out of 60 participants 
reported that the SSU 2.0 is more compact as compared to the initial SSU. Most of the participants gave a ranking of 4 out 
of 5 in terms of the replication of salivary flow rate. The respondents also found the prototype to be useful for their pre-
clinical training. 
 
Conclusion: The SSU 2.0 is a new and improved prototype from the previous SSU with the addition of new cheek, tongue 
and overall setting. The set-up of SSU 2.0 had become more convenient and we were able to closely mimic the consistency 
of saliva. With the use of SSU 2.0 in laboratory, the students would definitely benefit in the training as it allows them to 
be trained in moisture control. 
 
Key Words: Saliva Simulation Unit 2.0, prototype, saliva, pre-clinical training 

 
 
Introduction 
 
Establishing isolation is the most important procedure in 
most dental work. It is well known that inadequate 
isolation will lead to failure of preventive and restorative 
works. It would also lead to micro-leakage and 
dislodgement of restorations. 
 
Therefore, isolation is the key for successful in 
restoration (Şaroğlu Sönmez, I., Akbay Oba, A., Erkmen, 
M. and Ekici, S. 2011). In addition, according to GJ 
Mount (2007), complete isolation of the caries lesion is 
sufficient to arrest further progress over the long term. 
 
The Saliva Simulation Unit (SSU) was initially 
developed by a group of final year DHT students, 
Nanyang Polytechnic in Academic Year 2013/2014. 
 
The prototype had successfully incorporated moisture 
control practices into laboratory training so as to equip 
the students with prior exposure to moisture in the oral 
cavity. Thus, moisture control procedures, including the 
use of cotton rolls and salivary ejector, were practiced. 
 
As a result, their prototype has allowed the then-first-
year students to obtain practical knowledge of isolation 
techniques besides rubber dam. They received positive 
feedback that it would definitely be useful to better 
prepare the students for clinical work.  
 
 
 

 
However, based on an initial survey conducted on the 
setting up of the initial saliva simulation unit prototype, 
areas of improvement were pointed out.  
 
One of the main areas pointed out by the respondents was 
the tautness of the rubber cheeks that made it challenging 
for them to put it on the model. 
 
Another feedback was on the long time taken to set up 
the unit, where the average time taken for the participants 
to set up the prototype was 5 to 7 minutes. It should also 
be emphasized and noted that the setting up was done in  
groups as compared to each student having to set up his 
own unit before commencing any laboratory practice. 
 
Responses on the “saliva” were also obtained. Many 
pointed out that the salivary flow was uneven thus poorly 
distributed to the oral cavity. 
 
With the constructive feedback obtained from the 
respondents, the Saliva Simulation Unit 2.0 (SSU 2.0) 
was developed and to overcome the shortcomings of the 
first SSU. 
 
Materials and Methods 
 
Materials  
The SSU 2.0 consists of 3 components:  
1) The oral structures inside the oral cavity,  
2) The delivery system and  
3) The "saliva" 
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Oral structures 
 
Cheek 
The smaller mannequin cheeks (Nissin Dental Products 
Inc) imitated the anatomy of the buccal sulcus and 
vestibules accurately as compared to the SSU. See Fig 1 
 

 
Fig. 1- Nissin Dental Cheek 

 
Fig. 2- Gingiva with Tongue 
 
Tongue 
The tongue (Nissin Dental Products Inc.)is made from 
silicon and was sewed on to the floor of the mouth using 
nylon threads. Sewing was the only effective method in 
order to prevent the tongue from falling out. See fig 2 
 
Teeth Model 
The SSU 2.0 made use of Kavo's plastic dental model 
which the students have previously used. The plastic 
models were chosen for the following advantages:  
1) longevity of the dental model 
2) convenient to set up 
3) easy to manufacture  
4) ability to mimic natural oral structures and    

environment.  
 
Holes of approximately 2 mm were drilled on all the 
interproximal areas (Figure 3) to allow saliva to flow 
through all of the oral cavity and supply to individual 
teeth. Holes of approximately 1 mm were drilled on the 
buccal to the upper first molar and lingual to the lower 
first molars (Figure 4) on both the plastic dental models 

and the silicon gingiva to imitate the opening of major 
salivary glands. At the distal of the second molars, there 
is a connecting hole leading to the connectors which 
allows the saliva to enter the oral cavity. (Figure 5) 
 

 
Fig. 3- Interproximal holes 
 

 
Fig. 4- Buccal hole to simulate parotid gland opening 
 
Delivery System 
 
The delivery system of the SSU 2.0 is made up of 3 
components. They are the:  
(1)     water pump 
(2)     rubber tubing 
(3)     connectors and outlet 
The delivery system was made to deliver the "saliva" to 
the oral cavity within the shortest time possible.  
 
 
Water Pump 
A submersible pump was used to supply "saliva" into the 
connector. The maximum amount of "saliva" the pump 
could supply is 2.5L per hour, though normal human 
saliva flow is at 0.5L to 1.5L per day. We were able to 
control the amount of "saliva" as the connectors have 
outlets to control the flow of "saliva".  
 
Rubber Tubing 
Rubber tubing of 7mm diameter were used to deliver 
"saliva" flow to the oral cavity. There was a total of four 
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rubber tubing. Each rubber tubing is inserted at the outlet 
and ends at the connector at each quadrant 
 
Connectors and Outlet 
The connectors were used to facilitate convenience of 
setting up the SSU 2.0. Without the connectors, the 
rubber tubing cannot be easily attached onto Kavo's 
plastic model directly. A hole of 5mm in diameter was 
drilled at the back of the models to allow insertion of the 
connector into the models. Furthermore, we used 
composite resins as an adhesive material to stick the 
connectors to the models (Figure 5) as there were no 
mechanical retentive features.  
 
 

 
Fig. 5- Connectors fixed onto model with use of Composite Resin 
 
Artificial Saliva 
Different groups of individuals have attempted to 
replicate the physical properties of natural human saliva. 
They have also provided with the formula they have 
come up with. 
 
However, according to V.W.-H Leung and B.W. Darvell 
(1997), due to the inconsistent and unstable nature of 
natural saliva, duplicating the exact properties of human  
saliva is impossible. 
 
Human saliva has a viscosity of 1.5mPa-s at 37°C. We 
tried to mimic natural saliva by trying out the use of 
artificial saliva (Oral 7 Moisturising Mouthgel) and 
glycerine. However, artificial saliva or glycerine on its 
own is a very viscous solution. Hence, water was added 
to both solutions to replicate it to human saliva viscosity. 
The Zahn - Cup Viscometer was used to test for 
viscosity. The ratio of the mixture for artificial saliva to 
water (in ml) is 7:1. While the ratio of the mixture for 
glycerine to water (in ml) is 3:2. Both solutions were 
successful as both were able to produce a similar 
viscosity of 1.5mPa/s. However, in comparison, the 
viscosity of the mixture of glycerine and water presented 
a closer similarity to the natural saliva.  
 
The mixture of glycerine and water was preferred 
because it was noted, over a period of 8 weeks, the colour 
and consistency of the artificial saliva with water has 
changed. On the other hand, the colour and consistency 
of the glycerine and water mixture remained unchanged. 

Furthermore, glycerine was more economical than 
artificial saliva. 
 
Implementation 
 
Three SSU 2.0 prototypes were made to be tested by 60 
students from the Diploma in Dental Hygiene & 
Therapy. Each student was required to set up the SSU 2.0 
without assistance and was timed for the procedure. The 
students were randomly assigned cavity and were tasked 
to fill a pre-cut conventional class 1 cavity. 
 
Setting up of the unit 
The objective of setting up the SSU 2 individually was to 
record the time taken to set up the SSU 2.0,. The aim was 
to determine if the SSU 2.0 could be easily set up within 
an ideal duration of 5 minutes or less. 
 
Testing 
A total of 8 weeks was taken to complete the testing with 
all 60 students. Each student was timed to set up the SSU 
2.0 individually and was also tasked to fill a conventional 
class 1 cavity under supervision. At the end of both tasks, 
each student was given two survey forms. They were to 
offer some feedback and comments with regards to 
setting up the SSU 2.0 and their personal experience 
filling a cavity in the. 
 
Student Questionnaire 
The questionnaire for the SSU 2.0 was separated into 2 
categories. The first category of the survey is related to 
the setting up and the overall design of the SSU 2.0. The 
second category is for the students to share their personal 
experience on how close the SSU 2.0 mimic the natural 
oral environment. The results of their feedback were then 
compiled and evaluated. 
 
Results 
 
41 out of 60 participants took 3 to 5 minutes to set up the 
SSU 2.0 while only 19 participants took more than 5 
minutes. (Table 1.) In addition, 54 out of 60 participants 
reported that the time they took to set up is ideal and 45 
participants reported that the SSU 2.0 is convenient to set 
up. 
 
Response Count                      % 

3 minutes 14                          23.3 

4 minutes 15                           25      

5 minutes 12                           20 

> 5 minutes 19                           31.6 
 

 
Table 1- Time taken for the participants to set up the Saliva Simulation 
Unit 2.0 
 
Majority of the participants also reported that it is 
practical to set up the SSU 2.0 before every laboratory 
training session. 51 participants reported that the size of 
the SSU 2.0, it is more compact as compared to the SSU. 
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Several differences were pointed between the SSU and 
the SSU 2.0. They noticed that the SSU 2.0 is more 
realistic, easier to apply on to the models and easier to 
handle.  
 
The participants found an overall better salivary flow rate 
in the SSU 2.0. The quality and the consistency of the 
“saliva” was similar to the natural saliva. Lastly the SSU 
2.0 was much neater and provides better aesthetics. 
 
Response Count        % 

Moisture Control Training 53            88.3 

Presence of Saliva 50            83.3 

Presence of Tongue 22            36.6 

Better Transition from lab to clinic 24            40 

 
Table 2- Which aspect of the SSU 2.0 would be advantage to you in 
training? 
 
Discussion 
 
The results gathered from the testing demonstrated that 
the participants were able to set up the SSU 2.0 entirely 
and individually within 3 to 5 minutes. A significant 
number of the participants were willing to set up the SSU 
2.0 for every laboratory training session. 
 
The participants reported that the SSU 2.0 would help 
them in their training for moisture control with the 
presence of saliva. Additionally, the participants also 
reported that the SSU 2.0 closely mimics the natural oral 
environment 
 
However there is definitely room for improvement in the 
SSU 2.0. Some suggestions such as a tighter fit of the 
connector, lesser tubing, bigger tongue, and tighter cheek 
to mimic the difficulty for retraction and the flow rate 
and distribution of “saliva” could also be improved as the 
flow rate varies due to the adjustment in different 
participants. The participants also pointed out that the 
consistency of the “saliva” is too sticky and affects the 
hold of the instruments.   
 
Lastly, suggestion on achieving a movable tongue would 
require further development with an advanced 
technology.   
 
Conclusion 
 
The SSU 2.0 is a new and improved prototype from the 
previous SSU with the addition of new cheek, tongue and 
overall setting. The set-up of SSU 2.0 had become more 
convenient and we were able to closely mimic the 
consistency of saliva. With the use of SSU 2.0 in 
laboratory, the students would definitely benefit in the 
training as it allows them to be trained in moisture 
control. 
 

Further Development 
 
The SSU 2.0 can be further improved by adding a 
“saliva” reservoir and a pump that could be placed into 
the torso of the dental mannequin and 
incorporating a movable tongue in the oral cavity to 
replicate the movements of natural tongue.   
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ABSTRACT 
 
Aims: To compare and critique popular, locally available floss holders and if required recommend products from overseas 
that outweigh the current floss holders in the local market. 
 
Materials and methods: Our target audiences were dental professionals, namely student Oral Health Therapists, graduated 
Oral Health Therapists and Dentists. Three different floss holders ‘Y’ floss holder, ‘F’ floss holder and ‘F’ floss holder 
with an extended handle were issued to participants. The participants were asked to floss on three different teeth; one 
anterior tooth, distal surface of one upper first molar and distal surface of one lower first molar. They were asked to critique 
the three floss holders using a client review questionnaire.  
 
Results: A total of 80 completed survey questionnaires were collated and tabulated. Participants were asked to rank the 
three floss holders according to preference. 58.8% of the respondents preferred the extended ‘F’ floss holder as compared 
to ‘Y’ floss holder and ‘F’ floss holder due to factors such as ease of use and versatility. Of the 75% of the respondents 
who had stated that at least one out of the three floss holders was able to curve around the tooth to form the C shape that is 
required for good interproximal plaque removal, 51% selected the Extended ‘F’ Floss holder as having the best ability to 
curve around the tooth. 50% of the participants noted C the Extended ‘F’ Floss was best able to reach the back teeth. 86% 
of the respondents stated that the extended ‘F’ floss holder was most able to adapt both on the anterior and posterior teeth. 
80% of the respondents indicated that they would prefer the floss to be black to better detect plaque and 76% of the 
respondents preferred a larger and longer handle. 54% of the respondents indicated that they would prefer a floss holder 
that has a handle that resembles a toothbrush. 
 
Conclusion: All of our participants had prior knowledge on flossing and were able to provide a reliable critique on the 
floss holders. The extended ‘F’ floss holder, was most preferred because of its ease of use and versatility.  The “F’ floss 
holder, was least preferred because of its limited ability to adapt to different tooth surfaces.  The results showed that all 
three of the most popular and locally available floss holders have its limitations of use and requires improvements in its 
features and designs.  
 
Keywords: floss holders, dental professionals, Singapore, Dentist, Oral Health Therapist (OHT), pilot study 

 
 
Introduction 
 
Periodontal disease can be managed by having proper 
plaque control which includes daily brushing and 
flossing (Alfred D., 2015).  
 
Plaque removal using toothbrush and interdental aids is 
a major component of preventive dentistry (Jill S. Nield 
Gehrig, 2012). It is a well-established fact that flossing 
reduces gingivitis (Sambunjak D et al., 2011). However, 
flossing is seen as a difficult habit to adapt to. A good 
manual dexterity is required for correct adaptation of the 
floss around the tooth (CM Marya, 2011).  
 
Dental professionals, often come across patients who 
have difficulties with manual flossing resulting in 
inadequate interproximal cleaning and returning with 
minimal or no improvement in their gingivitis index.  
 
The recommendation of the use of floss holders to 
patients by dental professionals have increased over the 
years (Joanna Asadoorian, 2006). However, the  

 
availability of a wide range of floss holders brings about 
questions from patients in the dental setting particularly 
on the different features and characteristics of the floss 
holder. 
 
Unfortunately, the features and characteristics of the 
different floss holders have yet to be explored. 
 
This indicates a need to conduct a comparative study of 
floss holders which would list the different features and 
characteristics that would enable dental professionals to 
recommend the appropriate floss holder to their patients. 
 
Low self-efficacy, may prevent a person from being 
motivated to floss (Buglar.ME et al., 2010). People’s 
attitude towards flossing was explored by Denise M. 
(2012) that stated that users find it time-consuming and 
difficult to floss since they are not educated on flossing. 
 
In a study, by Kevin G et al., 2006, it was found that 
traditional floss is not easy to use and many people find 
it difficult to hold, much less those with reduced dexterity 
to maneuver the floss around their teeth. According to the 
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study done by, Srinivas et al., 2014, time constraint and 
not having enough knowledge on proper flossing were 
common reasons for lack of flossing. 
 
The results from a study done by Jahn C., 2004, indicated 
that alternative interdental aids were comparable to that 
of a manual floss in terms of efficiency of plaque removal 
and reduction in gingival inflammation.  
 
Carter-Hanson et al., (1996), found that there was no 
statistical difference in gingival bleeding and plaque 
scores between manual flossing and the use of a floss 
holder, despite the difference in material and 
construction.  
 
Wolff A et al., (2011) determined the mechanical 
properties of floss holders, and that the strength of dental 
floss holders was dependent on the stability and quality 
of the plastic.  
 
The quality of the plastic prevents deformation in the 
branches and reduces displacement of floss. A critical 
feature that a floss holder should have is the ability to 
tighten the floss firmly between the branches, as well as 
a selection of an inelastic material for the holder, so as to 
minimise displacement of the floss upon usage. There 
should be sufficient mechanisms to fix and fasten the 
floss (Wolff A et al., 2011). 
 
In another study by Wolff. A & Staehle.HJ (2014) it was 
found that most floss holders lack reproducible 
tightening and fixing of the floss in the holder. The 
constant tension of the floss, while fastened to the holder 
improves the handling and mechanical properties as less 
manual force is needed to achieve optimum interdental 
cleaning.  
 
Although the use of floss holders has been increasingly 
popular in the recent years, they are still not fully utilised. 

This can perhaps be attributed to the deficits that can be 
seen in the current floss holders.  
The aim of our project was to do a comparative study on 
the popular, locally available floss holders. The 
objectives of our project was to compare and critique the 
locally available floss holders and recommend products 
from overseas that may outweigh the current floss 
holders in the local market. 
 
Materials and Methods 
 
Mini Market Survey 
Due to lack of literature on floss holders, a mini market 
research was conducted to compare the different floss 
holders’ features and mechanical properties found 
locally and to develop an objective survey questionnaire. 
Site visits were done on stores like NTUC, Guardian, 
Watson, NDC, Mustafa Centre, Unity, Prime and John 
Little to survey the available floss holders sold. Dental 
suppliers were also contacted to get information on the 
range of floss holders.  
 
The results collated from the mini market research was 
used to identify the floss holders that were most in 
demand. The Pearlie White ‘F’ and ‘Y’ floss picks were 
the most popular floss holders, followed by Dr Flosser 
and Floss Aid. The Floss Aid was more popular than Dr 
Flosser in the private dental clinics. The different 
features and characteristics of each floss holder was 
tabulated after the mini market survey (Table 1). This 
table enabled us to formulate questions to facilitate 
critiques of the floss holders. 
 
From the information gathered from the dental suppliers 
and the mini market research we selected the top three 
most popular floss holders namely; Extended ‘F’ floss 
(Dr Flosser), ‘Y’ floss holder and ‘F’ floss holder for our 
product review and survey. 
 

 

 
Table. 1- Features and characteristics of floss holders
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Pilot Study 
 
The pilot study included 80 oral health professionals 
namely student Oral health therapists, qualified Oral 
health therapists and Dentists from National Dental 
Centre and private dental clinics 
 
Each participant was given 3 different floss holders, the 
disposable ‘F’ floss, disposable ‘Y’ floss and the 
Extended ‘F’ floss (with a floss rewinding system). The 
participants were asked to floss once on one anterior 
tooth and on the distal surfaces of one upper and one 
lower first molars. 
 
Additionally, the participants also responded to a product 
review questionnaire with questions on features and 
characteristics of the three floss holders. 
 
Results 
 
Out of the 80 respondents, 57(71%) were females and 
23(29%) were males. 39 were student Oral Health 
Therapists (48%), 11 were Oral Health Therapists (14%) 
and 30 were dentists (38%). 
         
The extended ‘F’ floss holder was the most preferred 
floss that was best able to ease between teeth and was 
selected by 51 respondents (64%).  
 
This was followed by 21 respondents (26%) choosing 
‘Y’ floss and 8 respondents (10%) selecting the ‘F’ floss 
(Fig 1). 
 

Fig. 1- Floss holder that was best able to ease between teeth 
 
50% of the respondents felt that the extended ‘F’ floss 
holder was best able to reach the posterior teeth, followed 
by 47.5% selecting the ‘Y’ floss holder (Fig 3). 
      
61 respondents (76%) indicated that they would prefer a 
floss holder with a longer and larger handle. 
 
75% of the respondents indicated that at least one of the 
floss holders were able to curve around their tooth. Out 
of which, 51.2% felt that the extended ‘F’ floss holder 
was most able to curve around their tooth.  
 
77% of the respondents stated that they would prefer a 
refillable/reusable floss as compared to a disposable one. 
11 respondents (13.7%) selected “cheaper” as their 
reason for a refillable/reusable floss holder, 23 
respondents (28.7%) chose “convenience” and 30 

respondents (37.5%) picked “environment-friendly” as 
their reason (Fig 2) 
 

 
Fig. 2- Reasons for preference of refillable/reusable floss holder 
 
The respondents were timed while they rewinded the 
Extended ‘F’ Floss after using it. Majority of the 
respondents took 15 to 24 seconds to complete the 
rewinding process.  
 
78 respondents (97%) agreed that they prefer a versatile 
floss holder which has the ability to floss both the 
anterior and posterior teeth.  
 
Majority of the respondents (86%) agreed that the 
Extended ‘F’ Floss was able to floss both the anterior and 
posterior teeth.  
 
58.7% selected the Extended ‘F’ floss as their first choice 
of preference , followed by 35% selecting the ‘Y’ floss 
holder and the remaining 6.2% selected ‘F’ floss holder 
as their first choice (Fig 3).  
 

Fig. 3- Ranking of floss according to preference 
 
64 respondents (80%) had indicated that a black coloured 
floss would detect plaque better due to the contrasting 
colour. 
 
46 respondents (58%) indicated that they would still 
prefer a single handed floss holder in comparison to a 
dual handled floss holder.  
54% of the respondents stated that they would prefer a 
floss holder with a handle that resembles that of a 
toothbrush which would enable easier access to posterior 
region. 
 
62% of the respondents indicated that they would prefer 
the extended ‘F’ floss holder to have a ‘Y’ feature instead 
of the ‘F’ feature.  
 

Environment 
friendly 
 
 
Convenient 
 
 
Cheaper 
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Types of 
floss 
holders 

Easy to 
ease in 
between 
teeth 

Easy 
to 
reach 
the 
back 
teeth 

Able to 
curve 
around 
the 
tooth 

Refillable/ 
reusable  

Able to 
floss 
anterior 
and 
posterior 
teeth 

Toothbrush-
like handle 

Coloured 
floss 
(Black) 

Longer 
handle 

F Floss √ - - - - - - - 

Y Floss √ √ - - - - - - 

Extended 
F Floss 

√ √ √ √ √ - - √ 

 
Table. 2- Comparison table on the three floss holder 

 
Discussion 

 
As the survey was targeted at oral health professionals 
and students, we were able to get a better critique on the 
floss holders. The smaller target audience, also enabled 
for a more definitive feedback and precise 
recommendations on the floss holders.  
 
The Extended ‘F’ floss holder was ranked first in 
comparison with the other two floss holders, because of 
its ability to floss both the anterior and posterior teeth and 
better adaptability to teeth.  
 
From the results of the questionnaire we were able to pick 
out the desirable features of a floss holder as seen below:  
         

• Easy to reach the back teeth 
• Easy to ease in between teeth 
• Able to use for all teeth 
• Refillable/reusable 
• Able to curve around the tooth 
• Handle resembling a toothbrush handle 
• Longer and larger handle 
• Coloured (black) floss 

 
The ‘F’ floss holder was not able to reach the back teeth 
well nor adapt to tooth surfaces. Both the ‘F’ and the ‘Y’  
floss holders were not able to curve well around the tooth 
to clean from line angle to line angle. 
 
Traditionally, the ‘F’ floss holders, is used for flossing 
the anterior teeth while the ‘Y’ is used for the posterior 
teeth. However, the Extended ‘F’ Floss (Dr Flosser) was 
said to be able to floss both the anterior and posterior 
teeth. The Extended ‘F’ floss holder had the most 
desirable features of a floss holder while the ‘F’ and ‘Y’ 
floss lacked many of those features (Table 2). 
 
Most of the participants had indicated that they prefer a 
floss holder with a longer and larger handle so as to reach 
the back teeth better and to have a better grip.  
The Extended ‘F’ floss surprisingly, was able to reach the 
back teeth although it had an F feature instead of the Y 
feature. Majority of the participants, preferred a reusable 

floss holder because it was more environment friendly 
and had the ability to curve better around the tooth as 
compared to the ‘Y’ and ‘F’ floss holder.  
 
 
Participants were not able to indicate their preference for 
a single or dual handled floss holder as they were 
unaware of such a product.   They indicated that their 
perspective might change if they had the opportunity to 
try a dual handled floss holder. 
 
Majority of the respondents indicated that they would 
prefer the extended ‘F’ floss holder (Dr Flosser) to have 
a ‘Y’ feature instead of the ‘F’ feature. The reason for the 
preference is because the ‘Y’ feature will allow easier 
access to the posterior teeth as there will be less need to 
stretch the cheek as compared to the ‘F’ feature.  
 
Conclusion 
 
In conclusion, all three of the most popular and locally 
available floss holders have their limitations of use and 
require improvements in its design and features. Albeit 
the deficits, the Extended ‘F’ floss holder was the most 
preferred because of its ease of use and versatility. The 
‘F’ floss holder was the least preferred due to its limited 
ability to adapt to different tooth surfaces.  
 
It would be beneficial to look at the international market 
and recommend products from overseas that may 
outweigh the current floss holders found in the local 
market. 
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ABSTRACT 
 
Background: Probiotics are generally known as beneficial bacteria that are consumed to keep the human gut healthy. Based 
on recent studies, probiotics have shown promising results in keeping several oral conditions at bay, including periodontal 
disease. 
 
Aims and Objectives: To investigate the efficacy of short-term administration of probiotics in reducing plaque levels and 
to deduce the relationship between probiotics and plaque.  
 
Materials & Methods: A randomized, controlled clinical study was conducted among 71 NYP students aged 17-25 years, 
where plaque scores were measured before and after the consumption of probiotic drink Yakult. Subjects were randomly 
and equally divided into experimental (Yakult) and control groups. Yakult was consumed by the experimental group once 
daily over a two-week period. The Turesky-Gilmore-Glickman Modification of the Quigley Hein plaque index was used to 
measure the baseline and post-interventional plaque scores.  
 
Results: For the baseline data, the average plaque scores in the control and experimental groups were 1.94 and 1.71 
respectively. At the post-interventional visit, the average plaque score of the control group was 2.09 (p<0.05) while the 
average plaque score of the experimental group was 1.53 (p<0.05). A significant improvement was seen in the plaque score 
of the experimental group from the baseline to the post-interventional visit.  
 
Conclusion: Short-term daily consumption of probiotics might be effective to keep periodontal diseases at bay by reducing 
plaque formation and delay the adverse effects of plaque on the teeth if included in the regular daily diet. 
 
Keywords: Probiotics, bacteria, plaque, dental, preventive 

 
Introduction 
 
Probiotics are generally known as beneficial bacteria that 
can be consumed to keep the human gut healthy. They 
are defined as live microorganisms which on 
administration in adequate amounts, confer a health 
benefit to the host (World Health Organization, 2001).  
The word ‘microorganisms’ is often linked to a threat or 
health hazard to human beings, however probiotics that 
are commonly known as ‘good bacteria’ have altered this 
concept and brought about a new facet to both general 
and oral health [2]. Probiotics, which are responsible for 
70% of our immune system, are naturally found in the 
human body, as well as food and supplements such as 
yogurt and bean curd. 
 
Probiotics are available in many different forms such as 
tablets, capsules, gels, pastes, packets, liquids, or 
powders, and are contained in various fermented foods, 
most commonly yogurt, dairy drinks, bean curd and 
supplements. Probiotics can be bacteria, moulds or even  

 
yeast. The most used and studied probiotics are 
Lactobacilli and Bifidobacteria. [4] Probiotic 
consumption can aid in the replacement of lost beneficial 
bacteria which may prevent digestive problems such as 
stomach ulcer and other infections. They also boost 
digestive health by coating the gastrointestinal tract, 
acting as a protective barrier against harmful bacteria. 
Furthermore, the probiotic bacteria found in yogurt helps 
with the adjustment in the microflora of the intestines. 
This results in the production of vitamin B12 and vitamin 
K, allowing calcium to be absorbed into the bloodstream 
effectively, which will then be transported to the bones. 
Hence, when an individual lacks certain probiotic 
bacteria, the body loses its ability to produce countless 
essential micronutrients which leads to possible long-
term disease. [10-11] 
      
The application of health-promoting bacteria for 
therapeutic purposes is one of the strongest emerging 
fields. Probiotics have been long studied and known for 
their positive effects on the gastrointestinal health. 
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However, with increasing clinical research and evidence, 
the beneficial role of probiotics in prevention of diseases 
extends way beyond the gut health [25]. Several studies 
have revealed that probiotic Lactobacillus strains 
reduced gingival inflammation and improved 
periodontal health [3]. 
      
The use of probiotics is now emerging as a new 
possibility to manage oral conditions by natural means 
that can overcome adverse effects of drugs and 
therapeutic products used for oral health care, and 
reducing the cost of conventional therapy and prevention 
programs [2]. Based on studies, probiotics have been 
proven to manage several oral conditions, including 
halitosis [3], oral candidiasis, dental caries [16-17] and 
periodontal disease [25]. Probiotics have been a 
promising field of research because of the current views 
on the aetiology of plaque-related periodontal 
inflammation [27]. The objective of this clinical study 
was to investigate the efficacy of short-term 
administration of probiotics in reducing plaque levels 
and to deduce the relationship between probiotics and 
dental plaque.  
 
Materials and Methods 
 
Study Group 
71 students from NYP, Singapore, aged 17-25 years old, 
took part in this study. All subjects were selected based 
on certain inclusion and exclusion criteria (Table 1). 
 

Table 1 
 
Ethical Issues/Informed Consent 
The study protocol was approved by the institutional 
ethical committee. The subjects were given an informed 
consent form prior to the study. It had two parts which 
consisted of subject information sheet and consent form 
indicating the subject’s informed consent. Subjects were 
allowed to keep the information sheet whereas the 
consent forms were collected and kept for tracking 
purposes. 
Study Design 
The prospective investigation was a randomized, 
controlled clinical study. Subjects were equally divided 

into two groups: Control and Yakult. Both the groups 
were instructed to maintain their normal daily diet while 
excluding any probiotic product, and Yakult group 
consumed Yakult, a commercially available probiotic 
milk drink which contained Lactobacillus casei strain 
Shirota. The subjects of both groups made two visits to 
the dental clinic at the institution. 
   
Visit 1: Subjects were instructed to chew on a plaque 
disclosing tablet thoroughly with their posterior teeth 
from both sides of the mouth, and then evenly spread the 
dissolved solution onto the buccal, lingual and palatal 
surfaces of their teeth with the aid of their tongue. They 
were then told to spit out the excess solution and gargle 
only once. Photographs of their teeth were taken as 
pictorial evidence. 
 
Both operators were blinded and not able to identify 
which groups the subjects belonged to in order to avoid 
bias. Turesky-Gilmore-Glickman Modification of the 
Quigley Hein plaque index was used to record the plaque 
scores on teeth. This plaque index only takes into 
consideration the buccal and lingual/palatal surfaces of 
each tooth. Average plaque scores were obtained by 
taking the total plaque score of each subject and dividing 
it by the total number of tooth surfaces present. 
 
Subjects in Yakult group consumed Yakult probiotic 
drink once daily for 2 weeks while Control group did not 
consume any probiotic drink or placebo. 
 
Visit 2: After a 2-week interval, post-interventional 
plaque scores were measured as described previously. 
 
Statistical Analysis 
Data obtained were collated and extracted into a table 
form using Microsoft Excel and subjected to statistical 
analysis. The tabulated data were then transferred to 
SPSS for statistical analysis using Correlation statistical 
analysis. The comparison of data was done with the 
Paired-T Test.  
 
Results  
 
A total of 71 subjects were examined, 33 were in Control 
group and 33 were in Yakult group. There were 5 
dropouts. The average baseline plaque scores in the 
control and Yakult groups were 1.98 and 1.71 
respectively (Fig 1). 
 
After 2 weeks, the average plaque score of the control 
group was 2.07 (p<0.05) while the average plaque score 
of the Yakult group was 1.51 (p<0.05) (Fig 2). 
 

Inclusion criteria: 
• Healthy male or female aged 17-25 years 
• Normal diet 
• Brushing once or twice daily 

 
Exclusion criteria: 

• Lactose intolerance 
• Smoker 
• Alcoholic 
• Systemic antibiotics 
• Regular probiotic consumption 
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Statistical analysis done with SPSS using the Paired T-
Test showed a p-Value of 0.04 for post-intervention 
plaque scores indicating that the results obtained were 
statistically significant.  
 

 
 
Fig. 1- Baseline plaque score 
 

 
 
Fig. 2- Plaque score after 2 weeks 
 
In addition to plaque scores obtained, clinical pictures 
were also used as a visual comparison where visually 
significant differences could be clearly seen in both the 
Yakult and control groups (Fig 3 and 4). 
 

 
 
Fig. 3- Control group at baseline (left) and after 2 weeks (right). 
 

 
 
Fig. 4- Yakult group at baseline (left) and after 2 weeks after Yakult 
consumption (right). 
 
Discussion  
 
Probiotics may have an effect on the oral ecology by 
specifically preventing the adherence of other bacteria 
and by modifying the protein composition of salivary 
pellicle [10][11]. It has been extensively studied and 
proven to confer health benefits to the gut but not so 
evidently yet in the oral cavity. 
 
 However, the oral cavity is the gateway of the 
gastrointestinal tract. With an increasing concern 
towards antibiotic resistance, probiotics are being 
studied not just for their benefits to the gut but for the 
oral cavity as well [25]. Several benefits that probiotics 
have shown to induce in the oral cavity include reduction 
of oral candidiasis, volatile sulphur compounds (VSC) 
and plaque, which can lead to caries and periodontal 
disease [9]. The exact mechanism of action that 
probiotics have in inducing such benefits are still being 
investigated but have already been speculated. Some of 
the assumed mechanism of actions of probiotics in the 
oral cavity could be very similar to those occurring in the 
gastrointestinal tract and can be categorized into direct 
and indirect interactions [29]. Under direct interactions, 
probiotics could be involved in the binding of oral micro-
organism to proteins. They could also act as a competitor 
and intervene with the bacterial attachments found in 
plaque, where the beneficial bacteria may compete with 
pathogens and re-establish a stable and diverse microbial 
community in the oral biofilm. In addition, probiotics 
might be involved in the metabolism of substrates and 
production of chemicals that inhibit oral bacteria. The 
indirect probiotic mechanism of actions may include 
modulating the immune system, having an effect on non-
immunologic defense mechanisms and aiding in 
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regulating the permeability of the epithelium and mucosa 
[7] [11] [28].  
 
The aim of this study was to evaluate the effects of 
probiotics on plaque formation in young adults. Till date, 
this is the first study to be done in Singapore to the best 
of our knowledge and it targeted a different pool of 
subjects which was young adults, unlike previous studies 
which were done mainly on school children. 
 
The reduction in plaque index was similar to a study by 
Karuppaiah et al (2013) where yogurt was used as the 
probiotic. A short period of ingestion of probiotics in 
children, caused a significant plaque reduction [27]. 
Results were also in agreement with Slawik et al (2011) 
which aimed to determine the effects of consumption of 
Yakult over a period of 28 days. There was a significant 
reduction in the test group that consumed Yakult in the 
first two weeks. The study went on for another two weeks 
where the consumption of Yakult and oral hygiene 
practices were ceased and eliminated. Results then 
showed that there was a significant increase in plaque 
levels thus proving that daily consumption of probiotics 
reduces the effect of plaque induced gingival 
inflammation [3]. Dhawan et al (2013) used combined 
probiotic formulation for its effects on plaque, gingivitis 
and salivary streptococcus mutans levels in subjects with 
chronic gingivitis whereby significant reduction of 
plaque and gingival scores of the subjects in the probiotic 
group were obtained. [5] 
 
With this study being supported by the results of past 
similar studies, it validates further on the results achieved 
and shows that probiotics do play a role in the reduction 
of plaque levels. Moreover, since the duration of these 
studies were similar, it can further be confirmed that 
short term daily consumption of probiotics do have an 
effect in the reduction of plaque levels. 
 
Conclusion  
 
Short-term daily consumption of probiotics has proven 
to reduce plaque levels significantly. A positive 
relationship between the probiotics and plaque reduction 
could be deduced. However, the underlying mechanism 
of probiotics in regards to periodontal health and the role 
of probiotics in preventing the emergence of pathogenic 
species still remain ambiguous. Probiotics should only be 
used as an adjunct in preventive oral care as mechanical 
plaque removal is still the most effective method. This 
field of research deserves to be explored further with a 
significant amount of long term and large-scale studies 
that specifically focus on the role and effectiveness of 
probiotics in oral health, which will assess the effects of 
prolonged use on the oral mucosa and teeth. 
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ABSTRACT 
 
Background: Health Professionals come into daily contact with patients from different backgrounds including those with 
special needs as well as those who do not seek regular dental care. Information gained within the health curriculum should 
improve the student’s behaviour and attitude to oral health, ultimately improving outcomes for their patients and 
community. Statistics show that Singapore has a low ratio of dental professionals to clients. The other health care workers 
could assist the dental profession with early identification and intervention of oral health issues which will then support a 
holistic approach to oral health education. 
 
Methods: The Hiroshima University-Dental Behavioural Inventory (HU-DBI) was used as a survey tool to determine the 
attitude and behaviour of the target group. The survey of 20 dichotomous responses (Yes/No) was distributed to School of 
Health Science (SHS) and School of Business Management (SBM) students form Nanyang Polytechnic(NYP) as a control. 
The quantitative estimate of higher HU-DBI scores indicate better oral health attitudes and behaviours. Data was analysed 
using the analysis of variance with the statistical significance set at p < 0.05. Additional 2 questions were added to gauge 
the student’s interest in including oral health education within the existing curriculum and to assess the changes in attitudes 
and behaviours after clinical placements (if applicable). 
 
Results: A total of 485 completed survey questionnaires were collected and tabulated. Results showed that students from t 
Diploma of Dental Hygiene and Therapy course (SHS) had the highest score of 7.42, followed by and students from SBM 
with a score of   5.91 and Diploma in Nursing (SHS) had the lowest score of 5.52. 
  
Conclusion: This study has shows that student primary health care providers at NYP, Singapore have lower than expected 
attitude and behaviour towards oral health. This may influence their interaction with those whose oral health condition may 
exacerbate diseases such as diabetes and cardiovascular disease. More research is needed to review the current level of oral 
health information provided in the Health Science curriculum. 
 
Keywords: Oral health, attitude, behaviour, curriculum, Health Science Students, Dental, Paramedical, Nursing, HU-DBI 
survey, Singapore 

 
 
Introduction 
 
Understanding the importance of oral health care reflects 
the behavior of healthcare providers and their attitudes 
towards their own oral health.1 These groups of 
professionals are in a position to lead by example and 
become effective healthcare practitioners. All healthcare 
practitioners should be able to instruct their friends, family 
members, patients and their society to maintain good oral 
health,2 however many healthcare practitioners address 
their patient's needs solely based on their prescribed work 
scope.  
 
Patients on the other hand will approach a specific 
discipline, in this case a dentist, with regards to either a 
main concern or pain that they may be experiencing. This 
is made worse when they feel that they do not need to visit 
a dental practitioner more regularly.3  
 
In an ideal situation, patients can be educated on basic oral 
health information by any healthcare professional and be 
referred for expert advice and/or treatment. 
 
 

 
HU-DBI is a survey tool developed by Kawamura to 
investigate dental health behavior, attitudes and 
perceptions4 in several countries including China and 
Britain, across various faculties.5,6   
 
There is, however, insufficient data regarding oral health 
attitudes and behavior among Health Sciences students in 
Singapore. 
 
Oral health is an important attribute to the overall health 
and well-being of an individual. Singapore has a 
population that has tripled in 30 years from 1.889 million 
in 1965 to 5.535 million in 2015.7 The aging population 
also continues to increase with 13.1% citizens aged 65 and 
above as compared with 12.4% in 2014.7  
 
There is a greater need for more health care providers as 
oral diseases, such as caries and periodontal disease remain 
as one of the most prevalent problems in society. 
 
Dental and oral health therapy students are the future 
leaders in oral health care and are expected to be teachers 
and role models of oral health care regimens for their 
patients. In addition to the dental faculty, students from all 
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other allied health streams should also have a better oral 
health knowledge and behavior, to enable information to 
be passed to their clients if and when the need  arises. 
“The mouth is the window into the health of the body”,8 
therefore a patient with periodontal disease is at an 
increased risk medical conditions. Research has shown 
that periodontal disease puts a person at a higher risk of 
having various health diseases such as, diabetes, coronary 
heart disease and adverse pregnancy outcomes.9-11 Hence 
it is important that all health practitioners be well educated 
with preventive information and health promotion 
strategies. 
 
On a day to day practice, health practitioners come across 
a substantial number of patients from diverse backgrounds 
and age groups. Equipped with good personal oral health 
knowledge and attitude, health practitioners can be 
instrumental in primary health care strategies and role 
models within society. 
 
Two major factors that help to shape attitude and health 
behaviors have been identified, one is the learned 
experience of an individual and the other is the culturally 
determined attitudes of an individual.12-13 Learned 
experience is the equivalent of the individual's learning 
curriculum with regards to dental education and the 
culturally determined attitudes are established by 
non-dental educators.  
 
For a long period of time, oral health has been 
preconceptualised to issues related to the teeth only. Over 
the past few decades, multiple studies have been done to 
prove this preconceptualisation of oral health to be 
inaccurate. The definition of good oral health taken from 
the World Health Organization is “Oral health means 
being free of chronic mouth and facial pain, oral and 
throat cancer, oral sores, birth defects such as cleft lip and 
palate, periodontal (gum) disease, tooth decay and tooth 
loss, and other diseases and disorders that affect the 
mouth and oral cavity”.14 

 
Over the past 50 years, Singapore has been efficiently 
providing the public with preventive, effective and 
affordable dental care and measures. In the late 1950s, all 
public water supply was fluoridated with 0.7ppm of 
fluoride, with a study done by Loh in 1996 proving that 
dental caries in children was lowered by 30%.15 Also, in 
tandem with the development of primary and secondary 
schools, dental clinics were also developed within the 
school's development plans. There are reportedly 233 
static field dental clinics, a school dental service centre 
(SDC) and 30 mobile dental clinics, which provide both 
curative and preventive procedures.16-17  Singapore is also 
noted to have one of the lowest DMFT index of 12 year-
old children when compared to other countries around the 
world (see Fig. 1). 
 

No. of Public Sector Dental Clinics3 247 
 Hospitals 5 
 Polyclinics 9 
 schools 233 

 
Fig. 1- Number of Public Sector Dental Clinics in 201418 

The availability and accessibility to oral healthcare in 
Singapore has been structured with care by the 
government, however, a 1996 study by Loh and Low has 
shown that oral health promotion for home and 
professional care should be stressed to the adult 
population, particularly the older age groups.19 

 
The question is: “What happened between childhood and 
adulthood to cause the level of gum disease and other 
dental problems to be so pervasive?” This shows that there 
is a lack of emphasis and knowledge with regards to oral 
health in Singapore, particularly those of the older age 
groups.  Motivation, which is derived from within, is said 
to have affected numerous programs which have 
attempted to enhance oral hygiene.20 

 

Lack of financial resources or insurance coverage is a 
serious barrier to access. McCaul21 found that 
psychosocial factors influenced dental hygiene behaviour. 
It is well known that socio-economic status and level of 
education affects the periodontal status of a person. Also, 
compared to medical insurance, there are not many 
companies offering dental insurance plans to the public. 
 
The perceived value of a person is an important part of the 
belief system that causes lower utilisation of dental 
services with 39% visiting the dentist at least once in 2 
year.22 There is also evidence that oral health behavior of 
children and adolescents could be influenced by family 
background particularly in relation to that of the parent's 
education level.21-22 

 
Across health professions, there is a growing appreciation 
of the need to address patient care systemically and 
holistically.23 The use of non-dental healthcare 
professionals in the promotion of oral health, can 
contribute substantially to improve oral health and 
identify oral health problems and diseases.24. 
 
These non-dental professionals are often in a better 
position for early identification of oral health conditions 
and refer them for appropriate examination, diagnosis and 
treatment.  Nurses in Lesotho reported positive attitudes 
towards the provision of oral health education. It was 
recommended that oral health be given greater attention in 
the nursing curriculum, with more clinical hands on 
training in examination and diagnosis of oral diseases25. 
 
Mehl 26 stated there is a need to strengthen the position of 
oral health in the education of allied health professionals, 
especially nurses, to meet the future challenges in oral 
health.  Knowledge of health professionals needs to be 
increased, as this is needed to improve positive attitude, 
leading to good oral health practices.27 

 
As health care students, the basic skill one should have is 
to specialize in preventive information and health 
promotion. It is important that individual oral health 
knowledge is good and that it endorses to professional 
recommendations27. Oral health information is considered 
to be an essential prerequisite for health-related 
behavior28. 
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There is a significant difference in the number of medical 
and paramedical students compared to that of dental/oral 
health students. In day to day practice, medical and 
paramedical students come across a substantial number of 
patients of diverse age groups and backgrounds as 
compared to a dental/oral health student in practice. 
Hence, with proper knowledge and oral health behavior 
they can also be role models and provide oral health 
education at individual and community levels. 
 
Literature comparing oral health attitudes and behaviors 
between paramedical, medical and dental/oral health 
students indicated a need for an intervention program to 
cater to the needs of the students due to the poor oral health 
attitudes discovered through the study29-31. 
 
However, Sharda (2010)32, stated that "The results 
indicate that the knowledge was not enough to influence 
the oral health behaviour, but behaviour showed linear 
relationship with attitude of the students." This shows that 
the need for intervention in health care students should not 
be only knowledge based, but rather be directed at improving 
their oral health behaviours. 
 
The discussed literature has shown that there is a 
significant difference between the attitude and behavior of 
non-dental healthcare professionals and dental healthcare 
professionals. This indicates a need for an intervention or 
an improvement to the current curriculum in terms of oral 
health education. In reference to the aims and objectives 
of our research, a local evaluation of the attitude and 
behavior of NYP SHS students is required to determine 
the need for an intervention program to improve the 
attitudes and behaviors to oral health. 
 
 
Aim and objectives 
 
The purpose of this study is to evaluate the self-reported 
oral health attitudes and behavior amongst students of 
SHS and SBM using a modified HU-DBI.  
The aim of this study is to: 
1) Identify the oral health behavior and attitude amongst 

NYP SHS students. 
2) Determine the need for an Oral Health Intervention 

Program within the NYP SHS Curriculum. 
 

Research methodology and data analysis 
 
A total of 600 surveys were distributed to students of 
School of Health Sciences and School of Business 
Management, Nanyang Polytechnic, Singapore. Courses 
in School of Health Sciences include: Diploma in Nursing, 
Diploma in Social Sciences, Diploma in Occupational 
Therapy, Diploma in Physiotherapy, Diploma in Dental 
Hygiene and Therapy, Diploma in Diagnostic 
Radiography and Diploma in Radiation. 
 
Participation was voluntary and all information provided 
was kept confidential. Demographic information was 
obtained including age, gender, course of study and year 
of study. 
 

A modified English version of HU-DBI survey which 
consists of twenty dichotomous responses (yes/no) was  
 used in this study (see Fig. 5), with 12 graded responses 
(marked as ‘#’) and 8 ungraded responses.  The maximum 
possible score is 12.  Two additional questions about 
exposure to clinical attachments and the need for an oral 
health education program were included. 
 
A total score was calculated based on the response to each 
item. Higher scores on the HU-DBI indicate better oral 
health attitudes and behavior. 
 
The data was entered into SPSS version 23.0 for statistical 
analysis. The data was analysed for frequency 
distributions. Group comparisons were made using 
Independent Sample t-Test for all data. The significance 
level was set at p ≤ 0.05. 
 
Results 
 
The total number of response collected was 485, (figure 
2). When comparing the average score of respondents 
across the various specified courses, it is noted that 
students from the Diploma in Dental Hygiene and 
Therapy (DHT) have scored expectedly higher compared 
to the other Health Science courses and students from the 
SBM (figure 3). 
 
The data was further analyzed into three groups, namely: 
a. School of Business Management 
b. School of Health Sciences (Including DHT) 
c. School of Health Sciences (Excluding DHT) 
 
When comparing the average HU-DBI scores across the 
different groups and year of study amongst SHS students, 
no significant differences were found in the scores that 
average 5.72 (figure 6 and 7) 
 

 

 
Fig. 2 - Number and Percentage of Respondents in school and course 
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Fig. 3- Average Scores across School Health Science courses 

 
Fig. 5- Modified English Version of HU-DBI 
*additional question 
 

 
Fig. 6- Average HU-DBI Score between: (a) School of Health Science 
(Without DHT), (b) School of Business Management; and (c) School of 
Health Science Students (Including DHT) 
 

 
 
Fig. 7- Average HU-DBI Score between: (a) School of Health Science 
Year 1 students, (b) School of Health Science Year 2 students; and (c) 
School of Health Science Year 3 students. 
 
Question 21 was made applicable to SHS students only, 
where over 300 of the respondents had been to a clinical 
attachments at the time of the survey (figure. 8).  
 
In question 22, majority of the survey participants relayed 
that an oral health educational program should be included 
in the curriculum. (figure. 9) 
 
Overall, there was a significant difference of the mean 
scores (p≤ 0.05) when comparing SHS (without DHT) 
with SBM students – 5.72 and 5.91 respectively. 
 
This indicates that there is a deficit in oral health 
behaviour and attitude from aspiring healthcare 
professionals which may adversely affect the behaviour 
and attitude of the clients they encounter on a daily basis. 
 

1. I don't worry much about visiting the dentist 

2. My gums tend to bleed when I brush my teeth # 

3. I worry about the color of my teeth 

4. I have noticed some sticky white deposits on my teeth# 

5. I use a child sized toothbrush 

6. I may have false teeth when I am old# 

7. I'm bothered by the color of my gums 

8. I think my teeth are getting worse despite my daily brushing# 

9. I brush each of my teeth carefully# 

10. I have never been taught how to brush by a dentist or a 
hygienist# 

11. I think I can clean my teeth well without toothpaste# 

12. I often check my teeth in a mirror after brushing# 

13. I worry about having bad breath. 

14. It is impossible to prevent gum disease with toothbrushing 
alone# 

15. I put off going to a dentist until I have pain or discomfort# 

16. I have used a dye to see how clean my teeth are# 

17. I use a toothbrush which has hard bristles. 

18. I don't feel I have brushed well unless I brush with hard strokes. 

19. Sometimes I feel like I take too much time to brush my teeth# 

20. I have had my dentist tell me that I brush very well. 

21.
* Were you ever on clinical attachments? 

22.
* 

Do you think an oral health educational program is needed and 
will be beneficial to your future interaction with your patient 
regarding oral health? 
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Fig. 8- Responses for the additional Question (21)  
 

 
 
Fig. 9- Responses for the additional Question (22) 
 
 
Discussion 
 
This study was designed to assess levels of self-reported 
oral health attitudes and behavior of students who will join 
the future pool of healthcare practitioners. 
 
The survey was confined to School of Health Sciences, 
Nanyang Polytechnic, Singapore, therefore the data is not 
representative in pure statistical terms. However, the 
sampling of these students may be indicative of the oral 
health attitudes and behaviors of other students studying 
in health related courses in Singapore. Due to the lack of 
studies about oral health attitudes and behavior among 
health science students in Singapore, this study is of prime 
importance in this field. 
 
 
Conclusion 
 
The results indicate a need for stronger emphasis on oral 
health to aid the healthcare professionals in patient 
management and help Singapore meet the oral healthcare 
demand of the rising aging population. 
 
More research is needed on the existing Health Science 
curriculum to determine the current scope and ability to 
include information that will shape the attitude and 
behaviours of future allied health workers. 
 

Further study is also needed on a national scale and across 
a diversity of sample groups. This research may provide 
the basis for comparison and reference. 
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ABSTRACT 
 
Aim: To conduct a pilot study on the public’s awareness and knowledge of the Oral Health Therapy profession in Singapore 
and create a medium to increase awareness of the profession in Singapore based on the results of the study.  
 
Materials and Methods: A face-to-face survey questionnaire was conducted with the public at five different locations 
spread across Singapore. The surveys were implemented from mid-September to mid-October 2014.  
 
Results: A total of 615 completed survey questionnaires were collated and tabulated. Upon assessing the respondents on 
their level of knowledge towards the Oral Health Therapy profession, 62.4% of the total respondents stated to “know 
nothing” about the profession. For the remaining respondents, 28.6% have “some knowledge” about the profession while 
6.8% expressed that they are “familiar with” the profession. Only 2.2% of the total respondents “know exactly” about the 
profession.   
 
Conclusion: The public generally had a low level of knowledge and awareness of the Oral Health Therapy profession.  
Therefore, it is necessary to increase the public’s awareness and knowledge of the profession in Singapore in order to 
recognize and appreciate the work performed by Oral Health Therapists (OHTs).  Dental patients will also be more assured 
when they were seen by Oral Health Therapists (OHTs) if their dentists were to refer them to OHTs for treatment.  The 
study asserted that dentists play a significant role in influencing and educating the public regarding the presence of OHTs 
in Singapore and the work they do. 
 
Keywords: pilot, awareness, knowledge, survey, public, Oral Health Therapy, profession, Singapore 

Introduction 
 
The first Dental Hygiene and Therapy training course was 
established in London in 1983. There was a dental nursing 
school in Singapore, but the graduates could only work in 
public sectors for therapeutic work. In July 2003, the first 
batch of 27 students was enrolled in the Diploma of Dental 
Therapy at Nanyang Polytechnic (NYP). This NYP 
program was created to meet the dental needs of children 
in the school dental clinics. 
 
In 2004, NYP incorporated the Dental Hygiene 
curriculum into the diploma program, to meet the 
increased essential dental needs for the adult population. 
This diploma aimed to provide holistic education for the 
OHT trainees to be skillful in both Dental Hygiene and 
Dental Therapy procedures. 
 
In order to practice as OHT in Singapore, one has to be 
licensed by the Singapore Dental Council. OHTs are 
trained to provide basic dental services such as scaling and 
polishing of teeth, fillings and extractions of primary teeth 
for patients below 18 years of age as well as providing oral 
hygiene instructions. OHTs work under direct and indirect 
supervision by the dentists. Despite the first batch of 
OHTs graduated from Nanyang Polytechnic in 2005, it 
was only in 2008 that OHTs were granted to be licensed 
to practice in both public institutions and private practices 
under the Dental Registration Act.  
 

The OHTs in Singapore in comparison to the Dental 
Hygienists in Australia were more rigidly controlled. 
Dental Hygienists in Australia were increasingly 
becoming independent professionals with highly regarded 
academics and were engaged as public health specialists. 
Similarly to Australia, there was a high level of 
recognition for Dental Therapists in New Zealand. New 
Zealand pioneered for developing the Dental Therapy 
profession in 1921. By 2013, the total number of 
practicing Dental Therapists was 874.  Dentists in New 
Zealand value Dental Therapists and perceived them as an 
asset to the workforce. 
 
There were 345 practicing OHTs in Singapore by 2013. 
Given the clinical remit of dually-qualified OHTs, their 
contribution to the treatment of dental diseases and 
maintenance of oral health for the Singapore population 
could be more expansive. The benefit of having OHTs 
could be maximized if the public of Singapore were to be 
aware and knowledgeable of the OHT profession. The 
population in Singapore increased by about half a million 
from 2008 to 2013, while also characterized by an aging 
phenomenon.  Therefore, the growing demand for more 
dental care was expected. At the same time, many dental 
needs were not met, considering barriers such as time, 
high cost of treatment, lack of dental education and dental 
providers. 
 
No study was ever conducted to find out the public’s 
awareness and knowledge towards the Oral Health 
Therapy profession in Singapore. There was a small 
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number of similar studies carried out in other countries. 
Most of these studies conducted focused on the dentists, 
not the public. Assessing the public’s awareness and 
knowledge would be garnered as useful information as the 
Oral Health Therapy profession was created to better 
serve the public with some of their unmet dental needs.  
However, little was known about the public’s awareness 
and knowledge of the OHTs. Thus, the aim of this study 
was to examine the public’s awareness and knowledge on 
OHTs in Singapore. 
 
Literature Reviews  
 
In a small study by Dyer et al. (2013), the experiences of 
at least 15 adult patients with Dental Therapists in South 
Yorkshire, England were examined.  It was reported that 
the participants had positive experiences of their treatment 
provided by the Dental Therapists.   
 
Although the awareness of the role played by a Dental 
Therapist was low, the trust in the dentists delegating care 
seemed to reassure the study participants.  Hence, dentists 
played a significant role in influencing awareness of the 
profession. Acceptability was high partly due to trust 
imparted by the dentist or the referring dentist.  
 
The study also highlighted that the level of awareness was 
affected by the trust the patients had in their Dental 
Therapists. In addition, the quality of experience they had 
with a Dental Therapist could affect the trust they had in 
that Dental Therapist.  The participants chose good 
experience over qualification when receiving treatment 
from Dental Therapists.  
 
In another comparative cross-sectional study in Sweden 
by O’hrn et al. (2008), the differences in patients’ attitudes 
towards dental hygienists (DH) and that towards the 
dentists were examined using the Dental Belief Survey 
(DBS-R) and Dental Hygienist Belief Survey (DHBS).  
It was highlighted in this study that the participants were 
more comfortable being seen by Dental Hygienists 
compared to dentists, as they spent more time with the 
Dental Hygienists than the dentists during their regular 
preventive visits over time.   
 
The determination of the “participants having a less 
negative attitude towards dental hygienists” was deemed 
as “an important finding for future dental hygiene care”.  
Therefore, the future outlook of the profession was 
dependent on the awareness and attitude of the public 
towards the profession.  
 
In an article titled “Public awareness and social 
acceptability of dental therapists by Dyer et al. (2010), a 
study via a telephone survey was carried out to investigate 
public awareness and the social acceptability of dental 
treatment provided by Dental Therapists in the United 
Kingdom. There was low awareness of the Dental 
Therapy profession across the UK as merely ten percent 
of the participants were aware of the profession. 
Furthermore, In addition, none of the participants was able 
to correctly identify the permitted duties of the Dental 
Therapists. There was also low acceptability of Dental 

Therapists across the UK. Some elderly patients had 
expressed a preference seeing dentists in some 
circumstances.  
 
As a result, there was a need to increase awareness and 
acceptability in UK.  The findings identified a need for 
education and reassurance of the public, emphasizing on 
the training of the Dental Therapists, their permitted duties 
and the rationale for incorporating Dental Therapists in 
the practice of dentistry. 
 
The fourth article was based on a pilot study by a group of 
Diploma in Dental Hygiene and Therapy students from 
Nanyang Polytechnic on the dentists’ perception of the 
OHT profession in Singapore. The aims of this study were 
to: ascertain dentists’ knowledge towards the profession 
of OHTs in Singapore, examine the attitudes of dentists in 
Singapore with regards to the employment of OHTs and 
to create a medium to increase the knowledge of dentists 
in Singapore on the OHT profession and their receptivity 
towards employing OHTs based on the suggestions of 
dentists.  
 
A web-based survey was done in Singapore with the 80 
dentist members of the Singapore Dental Association in 
November 2013.  A key finding of the study highlighted 
dentists’ limited knowledge of the OHTs’ job scope.  
 
The dentists’ knowledge of the OHT scope of practice was 
limited, with barely half of the respondents able to 
correctly identify all elements of the OHT job scope 
practice. Although the dentists were fairly optimistic 
about employing OHTs, they were unsure of how to 
engage the OHTs effectively. Dentists had to be well-
versed of the OHT profession in order for the value of 
integrating OHTs into the dental team to be appreciated. 
 
Aim and Objectives 
 
With a hypothesis that the public’s awareness and 
knowledge of the Oral Health Therapy profession was 
low, the aim was to conduct a pilot study to determine the 
public’s awareness and knowledge of the profession in 
Singapore with the following objectives: 
1) Examining the awareness and assess the knowledge 

of the public towards the OHT profession 
2) Evaluating the interest of the public in learning more 

about the OHT profession 
3) Creating a medium to increase the awareness and 

knowledge of the OHT profession to the public 
 
Materials and Methods 
 
An initial survey involving 45 participants was carried out 
to assess their knowledge with the question “Do you know 
what an Oral Health Therapy profession is?” Based on 
the results, 40 out of the 45 respondents were not aware of 
the OHT profession which further stressed the need for 
more data collection through this study.  
 
A face-to-face survey method was chosen to collect data 
for this study. Targeted respondents were the public of 
Singapore, who were English literate, and thirteen years 
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of age or older (≥13 years old). The goal was to achieve a 
minimum of 500 responses. 
 
Materials used included clipboards and pens to carry out 
the surveys, 650 hard copies of survey questions and at 
least 500 toothpaste samples given as incentives to survey 
participants. 
 
Face-to-face surveys were conducted, over five weekends, 
at five random locations (North, Northeast, East, West, 
and Central) around Singapore, to obtain a sample size 
representative of the public. Large scale events and open-
spaced areas with constant human traffic flow were picked 
as the designated venues. At each location, the time spent 
collating the surveys were at least two to two and a half 
hours. On the whole, the collation of survey questions was 
carried out from mid-September to mid-October 2014. 
 
By the end of the survey period, all surveys were manually 
counterchecked multiple times to eliminate human error. 
There were 615 completed survey questions were 
collected for the data entry and analysis.  
 
Survey 
 
There was a total of 10 required questions, three additional 
questions which some respondents would need to respond 
and one optional open-ended question. The beginning part 
of the survey required the respondents to specify their 
demographic profile including age, gender, race, highest 
educational level and current occupation. Among the 
questions, the respondents had to select a statement that 
best described their knowledge of the Oral Health Therapy 
profession at the time of survey (Fig. 7.1).  They were 
asked of their sources of information on the profession e.g. 
their dentists, their families and friends or they were 
seeing OHTs themselves. The respondents were queried 
of their understanding of the primary role of OHTs and 
their permitted job scope. 
 

 
 
Fig. 7.1- Knowledge of the Oral Health Therapy profession  

 
Fig. 7.2- Level of interest in knowing more of the Oral Health Therapy 
profession  

In addition, some participants who responded that they 
had no knowledge of the Oral Health Therapy would have 
to answer the three additional questions as seen in Fig. 7.2 
below, to gauge their level of interest in knowing more 
about the Oral Health profession. 
 
Results 
 
A total of 615 respondents were asked of their 
demographic profile. 352 were females and 263males 
(Table 7.1). 68% were Chinese, 16% Malay, 10% Indians 
and 6% others. About 40% of the respondents were 
students (Figure 7.3) 
 

 
Table. 7.1- Demographic profile of respondents  
 

 
 
Fig. 7.3- Occupation of respondents 
 
Referring to Question 6 (Fig. 7.1) where all participants 
were asked to select one statement that best described their 
level of knowledge on the Oral Health Therapy 
profession, 384 respondents chose the statement: ‘I know 
nothing about the OHT profession’ (Fig. 7.4).  They were 
further directed to skip to Question 11 (Fig. 7.2) while the 
other 231 respondents were asked to continue with the 
remaining questions. 
 
For the 231 participants who indicated that they had at 
least some knowledge of the Oral Health Therapy 
profession or more, 209 of them expected that an OHT 
should have graduated with at least a diploma or an A-
level certificate.  Among the 209 respondents, 75 of them 
expected an OHT to have a degree in order to practice. 
Within this group of 231 participants, 118 indicated their 
dentists to be their main source of information for 
profession (Fig. 7.5) 
 
Out of the 231 participants, 117 identified the primary role 
of an OHT was “focus on health promotion and disease 
prevention” (Fig 7.6). The 231 respondents who indicated 
that they had at least some knowledge of the Oral Health 
Therapy profession or more were given six options to 
identify the work scope of an OHT and checked all that 
applied as seen in Fig. 7.7 
 
 

Age 13-19 20-29 30-39 40-59 ≥ 60 

Female (%) 38 27 13 18 4 
Male (%) 31 35 16 13 5 
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Fig. 7.4 – Knowledge of the Oral Health Therapy profession 
 

 
 

 
Fig. 7.5 – Source of information on the Oral Health Therapy profession 
 

 

 
 
Fig. 7.6 – The primary role of OHT as identified by 231 participants who had at least some knowledge of the Oral Health Therapy profession 
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Fig. 7.7 – Identification of the OHT work scope 

 
When respondents were asked if they would like to find 
out more about the Oral Health Therapy profession, 349 
indicated “yes” while the other 266 respondents replied 
“no”. Those who indicated an interest, they would like to 
know more about the differences in the job scopes 
between dentist and OHT, where OHTs were employed 
and the education and training of an OHT. On the other 
hand, the 266 respondents who indicated no further 
interest in knowing more of the profession stated that they 
were already seen by dentists or they did not see the need 
to know more. 
 
Discussion 
 
384 out of 615 respondents stated that they had no idea of 
the Oral Health Therapy profession regardless of their 
ages. Therefore, the public awareness and knowledge of 
the profession was generally low. Some measures have be 
considered to promote the profession and educate the 
Singapore public on what the profession can offer. 
 
With regards to the qualification of an OHT, 75 
respondents thought an OHT should have a degree. As 
qualifications affects acceptability of a profession a future 
opportunity of a Bachelor of Oral Health program made 
available locally may increase public acceptability of 
OHTs. In general, the public were not fully aware of the 
minimum qualification OHTs should have. 
 
Majority of the public obtained their information on the 
Oral Health Therapy profession primarily from their 
dentists.  However, many respondents who selected this 
option were aged 13-19 (24% of 118 respondents). The 
school dental service treats children of age 13-19 as well 
and mainly comprises of Dental Therapists or OHTs. This 
shows that these teenagers receiving dental care from the 
school dental service were not fully aware of who were 
treating them; instead, they might have misconceptions 
that the clinicians were dentists. Majority of the 
respondents who chose their source of information to be 

school, were students (49.1%).  As such, certain amount 
of effort was seen in promoting the Oral Health Therapy 
profession at schools, but more could be done. Only 15 
people indicated that they knew about OHT because they 
were seen by OHTs. 
 
There is an observation that some dentists tried to educate 
the public about OHTs, but more relevant information can 
be shared as respondents who chose this source of 
information had only expressed to have ‘some knowledge’ 
about the OHT profession. 
 
Most of the public had expressed their interest in learning 
more about the Oral Health Therapy profession which 
shows that the public was receptive in receiving more 
information about the profession. There is a positive 
outlook for the OHT profession and increased public 
acceptability of OHTs. There was an obvious interest to 
gain a better understanding of the differences between 
dentist and OHT.   
 
Respondents who were not interested in learning more of 
the profession had stated that they ‘do not see the need to 
know now’ which could be inferred as low dental 
awareness among the Singapore public.  The public might 
not fully recognize the importance of good oral health to 
appreciate the critical role of OHTs played in disease 
prevention and health promotion.    
 
The second in majority seen was that they have a regular 
dentist and are more comfortable in seeing and thus are 
not open in knowing more about the profession. The trust 
the public has on the dentists is one that can be tap on, 
having the dentist as a catalyst for the OHT profession. 
Dentists plays an influencing factor which can change 
how public view the OHT profession and also the 
knowledge level, without changing themselves. As a 
dental team, the dentists play an important role to promote 
the OHT profession by educating the public simply on 
what the profession can offer and what their main role is. 
The patients are more likely to trust what the referring 
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dentist shared and in turn trusts the OHT profession as the 
dentists speaks for their own dental team member.  
 
The public has to be educated on the training the OHT 
profession has, in order to appreciate that basic dental 
treatment is the main focus of their training whereby the 
dentists will be able to focus more on complex treatments.  
When exploring question11 on the age of the respondent 
who has expressed interest in learning more about the 
OHT profession, it is seen that most of them are age 13-
19, falling under the teenagers or young adults category. 
Thus, it is seen that teenagers and young adults are more 
receptive to knowing more about a new profession as they 
are more likely to try and embrace new things.  
 
In conclusion, there is generally low public awareness and 
knowledge of the OHT profession in Singapore. In 
addition, there is a lack of information from the different 
sources mentioned, as well as misconceptions from the 
public on the training, qualifications and the primary role 
of the OHTs. The importance of working as a dental team, 
including dentists, dental assistants and the clinic 
receptionist, plays an influential role in promoting the 
profession and building trust in patients.  
 
The Public was receptive in receiving information about 
the OHT profession; therefore different means of sources 
can be tapped on to educate the public. 
 
Brochure 
 
Upon analysing the results of the survey, it was evident 
that there was lack of information about OHT profession 
conveyed to the public of Singapore. The public needs to 
be informed of the presence of this new profession so that 
the main role of OHTs can be fully utilized in Singapore 
leading to improved quality of dental care. 
 
From the results, it was shown that more than half of the 
respondents were interested in learning about the 
profession. The respondents were unable to distinguish 
between dentists and OHTs. Hence, a brochure was 
produced based on the results of the survey for future use. 
It would increase the recognition of OHTs, allowing the 
public to differentiate between other members of the 
dental team. 
 
Conclusion and Future Prospects 
 
From the survey results, the hypothesis on the public’s 
awareness and knowledge of the profession in Singapore 
to be low was proven to be as so. 
 
Through the survey data gathered, majority of the 
respondents know nothing about OHT profession.  
 
In the future, there will be a need to improve and expand 
the current survey done, in hopes to achieve higher quality 
of research on the awareness and knowledge of this 
profession. The improved/future surveys may include 

assessing the acceptability of the profession, evaluating 
the effectiveness of the brochure, as well as the 
perspectives of OHTs towards their profession. 
 
Looking forward to the future prospects, it will be 
rewarding if there will be an increase in the awareness and 
acceptance towards the Profession. On top of that, OHTs 
and Dentists could work hand in hand to promote the OHT 
in order for both dental professions to be more embodied 
into the dental team. Dentists are the catalyst in increasing 
the awareness, knowledge and acceptability of OHTs, 
whilst OHTs have to promote the profession themselves 
as well. This study had emphasized how working as a 
dental team could affect the trust the public had on the 
profession.  
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Biofilm revisited 
 
It would not be an exaggeration to say that without the 
formation of biofilm in the mouth, dental hygienists and 
periodontists would never have existed. The oral cavity 
is a dynamic environment, where there is a constant 
accumulation of microorganisms, embedded within an 
extracellular polymeric matrix, that adhere to the tooth 
surface or any hard non-shedding material [1]. 
 
 Within the biofilm, the microorganisms interact via 
quorum sensing, pretty much like how we exchange 
greetings, marketing tips, and Christmas gifts with the 
residents living nearby in a neighborhood setting. This 
“friendly exchange” among the microorganisms may 
increase their virulence level and antibiotic resistance in 
multiple folds compared to them existing separately in 
planktonic state. Thus, mechanical removal is still the 
mainstay of treatment for biofilm-initiated conditions 
like caries, gingivitis and periodontitis. 
 
Dental plaque represents a true biofilm, and its existence 
can easily be revealed to the patients using plaque 
disclosing agents (Figure 1). Its potential to calcify to 
form calculus increases the difficulty for removal and 
makes it all the more important to eradicate it in a timely 
or prophylactic manner. Conventional removal of sub-
gingival plaque includes the use of ultrasonic scalers or 
hand instrumentation, while rubber cups with 
prophylaxis polishing agents can be used to remove 
supra-gingival plaque.  
 

 
 
Fig. 1- Plaque disclosing agent   
 
The types of abrasive particles incorporated in the 
polishing paste include pumice, aluminum oxide, silicon 
carbide, garnet, feldspar, zirconium silicate, emery, 
perlite etc. These conventional treatment modalities have 
been shown to be effective in plaque  

 
removal and restoring patients back to gingival health. 
However, there have been concerns regarding extensive 
tooth hard-substance loss and patient comfort and 
experience during treatment which may affect patient 
compliance to proceed with the maintenance phase after 
initial periodontal therapy. Thus, extensive research and 
technological innovations have been carried out in recent 
years to develop a more novel approach for biofilm 
removal. 
 
Air Polishing Devices: Basic Principles 
 
The basic concept for air polishing is nothing new. In 
fact, it was first introduced in the dental market in 1945, 
for cavity preparation using aluminum particles [2]. 
Modern air polishing devices use pressurized air and 
water to deliver a controlled stream of powder in a slurry 
through a handpiece nozzle.  
 
There are usually 2 concentric openings, with the air and 
powder through the inner one and water through the outer 
one [3] (Figure 2). This is directed towards the tooth 
surface to remove surface stains, dental plaque and other 
soft deposits. 
 

 
 
Fig 2- Modern Air polishing device 
 
The ability of the combination of air, water and powder 
to remove substances on the treated surface is dependent 
on several factors and we can broadly classify them 
under hydropneumatic factors, abrasive media related 
factors and user-related factors [4]. 
 
Hydropneumatic factors: 
a) Amount of water 
b) Air pressure 

 
Abrasive media related factors: 
a) Emitted powder mass 
b) Grain size 
c) Grain shape 
d) Grain hardness 
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User-related factor 
a) Distance between nozzle and treated surface 
b) Angulation of nozzle 
c) Instrumentation time 
 
Mohs scale of hardness (Source: Swiss Dental Academy 
Teaching Material)  
 

Material Mohs hardness 
Silicon Carbide 9 
Garnet 8-9 
Emery 7-9 
Zirconium Silicate 
(Zircate) 

7.5 – 8 

Feldspar 6 

Perlite 5.5 

Porcelain 6 – 7 

Titanium 6 

Composite Resin 5-7 

Glass Ionomer Cement 5-7 

Amalgam 4-5 

Gold Alloys 2.5 – 4 

 
Table 1- Mohs hardness of various dental restorative materials 
 

Tooth structures Mohs hardness 
Enamel 4 – 5 
Dentin 3 – 4 
Cementum 2 – 4 
Milk Tooth Enamel 4.3 – 4.5 

 
Table 2- Mohs hardness of various tooth structures 
 
 

 
Table 3- Mohs hardness of various polishing materials 
 
To explain briefly, for example, the higher the air 
pressure, the higher the efficacy for substance removal.  
Larger grain size, more angulated edges and higher Mohs 
hardness value will result in higher abrasion.  
 
Tables1,2 &3 illustrates the Mohs hardness values of 
various materials used for polishing, and how they 
compare with the hardness of tooth structures as well as 
the common restorative materials. Conventional material 

used as polishing agents like pumice, silicon carbide, 
emery, zirconium silicate etc, all have a higher mohs 
hardness value than tooth structures and restorative 
materials. Prolonged usage can result in irreversible and 
iatrogenic removal of enamel, dentin and cementum. In 
addition, restorative materials can be abraded and 
roughened, and this can cause them to be more plaque 
retentive in the long run. 
 
Sodium bicarbonate powder (eg EMS Classic Powder) 
has been used in the market since the 1980s. It is non-
toxic and water soluble, although up to 0.8% of silicium 
oxide or tricalcium phosphate is usually incorporated to 
enhance hydrophobicity, an important characteristic to 
sustain powder flow when mixed with water. It is 
commonly used for removal of supra-gingival stains and 
plaque from intact enamel surface because it is safe and 
efficient without causing clinically significant surface 
alternations or substance loss [5]. 
 
 In fact, it has been shown that air polishing using sodium 
bicarbonate takes only one third the time required for 
supra-gingival stains and plaque removal compared with 
hand instrumentations or rubber cups with polishing 
paste [6]. However, sodium bicarbonate powder should 
not be used for sub-gingival plaque removal. 
Experimental results have demonstrated substantial root 
substance loss when it is directed towards denuded root 
surface [7]. 
 
 In addition, it has also been documented to cause severe 
epithelial erosion when it is directed towards the soft 
tissues [8]. Thus, usage of sodium bicarbonate for sub-
gingival plaque removal should always be avoided. 
 
Glycine powder (eg EMS Perio Powder, Clinpro 
Prophypowder,3M ESPE ) came into the market during 
the mid-2000s to address the clinical limitations of using 
sodium bicarbonate powder. It allows sub-gingival 
plaque removal while minimizing trauma to the root 
surface and soft tissues. Glycine is a non-essential amino 
acid and an important component of most polypeptides. 
It is also commonly used in the food industry as a flavour 
enhancer because of its light sweet taste.  
 
The mean particle size of glycine powder used for air 
polishing is less than 45 µm, 4 times smaller than 
conventional sodium bicarbonate particles, which 
accounts for its lower abrasive nature. 
 
Erythritol powder (EMS Plus Powder) was recently 
launched in 2013 to incorporate the stain removing 
capability of sodium bicarbonate powder together with 
the gentle characteristic of glycine powder on both hard 
and soft tissue. It is being promoted as the powder to be 
used both supra- and sub-gingivally at the same time. 
Erythritol is a sugar substitute (polyol) that is commonly 
used as a food additive. It is currently the air polishing 
powder with the  smallest mean particle size of 14 µm 
available in the market. 
 
 Although the impact per particle is extremely low due to 
its small size, the high powder flow density allows it to 
effectively remove moderate stains. Figure 3 illustrates 

Powder Mohs hardness Particle Size 
Erythritol ~2.5   ~14 µm 
Sodium 
Bicarbonate 

2.5 ~40 – 120 µm 

Bioactive Glass  4.8 – 6 ~50 µm 
Calcium 
Carbonate  

3 ~40 µm 

Glycine < 2 ~20 – 65 µm 
Aluminium  
Trihydroxide 

3,5 – 4 ~80 µm 

Pumice 6 – 7 ~81 – 120 µm 
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the stain removal effect of erythritol powder on a quail 
egg surface. 
 

 
 
Fig. 3- Stain removal effect of erythritol powder on a quail egg surface 
 
Indications 
 
The indications for air polishing can be summarized 
below: 
 
Primary indications: 
a) Biofilm removal both supra-gingivally (Sodium 

bicarbonate, glycine or erythritol powder) and sub-
gingivally (Glycine or erythritol powder) 

b) Stains removal especially at misaligned teeth and 
interproximal areas 

c) Implant maintenance ( to be covered in the next issue) 
 
Extended field of application: 
a) Cleaning of tooth surface before bonding of 

orthodontic brackets as well as around orthodontic 
brackets during review appointments 

b) Cleaning prior to bleaching treatment 
c) Cleaning prior to fissure sealant application 
d) Cleaning prior to placement of prosthesis eg 

inlays,onlays, crowns, acid-etched bridge 
e) Cleaning prior to fluoride application 
 
Clinical evidence and consensus 
 
In the modern world of evidence-based dentistry, no 
product can stand the test of time if its perceived clinical 
efficacy, benefits and safety cannot be substantiated 
through research data. Numerous studies have been 
carried out over the years to demonstrate the use of air 
polishing technology as a modern reliable treatment 
modality for biofilm removal and the results have been 
mostly positive. 
 
In a clinical trial conducted on patients undergoing 
supportive periodontal therapy, using a split-mouth 
design, sites with residual probing depth of 5-8mm were 
randomly assigned to either ultrasonic instrumentation or 
sub-gingival biofilm removal using air polishing device 
with a special sub-gingival nozzle (Figure 4) and glycine 
powder [9]. Both treatments resulted in significant 
reductions in orange and red microorganism complexes 
as well as probing depth and bleeding on probing after 2 
months, and there were no significant differences 

between the 2 treatment modalities. Perceived treatment 
discomfort, however, was lower for air polishing than 
ultrasonic instrumentation. 
 

 
 
Fig. 4- Air polishing device with sub-gingival nozzle 
 
In a recent in-vitro study involving the use of erythritol 
powder, 4 different treatment modalities were compared 
in terms of biofilm removal and reformation, surface 
alterations, tooth substance and attachment of 
periodontal ligament (PDL) fibroblasts [10]. Using an 
experimental pocket model, hand curettes, ultrasonic 
scaling, sub-gingival air polishing using erythritol 
powder with or without chlorhexidine were compared as 
shown in Figure 5. 
 
 Results from this experiment demonstrated highest 
bacterial reduction when treated with air polishing using 
erythritol and chlorhexidine, highest tooth substance loss 
when treated with hand curettes, significant roughened 
surface when treated with curette and ultrasonic and 
highest PDL fibroblast attachment when treated with 
ultrasonic and air polishing using erythritol. 
 

 
Fig. 5-(Picture obtained from Hägi T et al,  PLoS One. 2015 Jun 
29;10(6)) 
 
Based on the results obtained from various studies, the 
following consensus was reached during the 7th 
Europerio congress [11]: 
a) Air-polishing devices have been shown to be 

efficacious  in removing supra- and sub-gingival 
biofilm and stain 

b) Indications for the use of air polishing devices have 
been expanded from supra-gingival air polishing  to 
sub-gingival air polishing  
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c) The development of low-abrasive glycine-based 
powders and devices with sub-gingival nozzles 
provide better access to sub-gingival and interdental 
areas 

d) Mineralised deposits (calculus) have to be removed 
by power-driven or hand instruments 

 
Conclusions and future directions 
 
Based on current evidence, the use of air polishing device 
with the appropriate powder may have opened a whole 
new horizon in preventing dentistry. With a sound track 
record of clinical efficacy and comfort in biofilm 
removal for natural teeth, its indications have also been 
extended to preventive care in implant maintenance and 
management of peri-implantitis. With heightened 
awareness and proper training among the dental 
professionals and Oral Health Therapists on the use of air 
polishing devices, better dental care, especially 
preventive measures can be provided for the public for 
years to come.  
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