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Welcome back and a particularly warm welcome to all 

our new members and readers! I trust that everyone had 

a lovely break (which by now is not long-forgotten!). The 

year 2020 heralds the start of a new decade and brings 

with it a host of new promises. Perhaps for some, much 

of this promise has already evaporated as we continue 

in the rat race called ‘Life’. New Year’s resolutions, 

made with such good intentions, are possibly already 

forgotten; we remain beset with darkness thanks to 

maladministration by Eskom; gender-based violence 

continues unabated; and the growth of our economy 

is going nowhere slowly. It is often difficult to remain 

positive in the face of such adversity.

Quite honestly though, if we were not to remain 

positive, what would the purpose of our lives be? What 

would we get out of bed for if our day held no purpose? 

This might sound like philosophical hocus-pocus or 

utopian mumbo jumbo, but just pause for a moment 

and ask yourself: “What has constant complaining and 

being miserable and feeling sorry for myself actually 

achieved?” NOTHING! Such negative feelings just serve 

to affect YOU and those around you.

One way to shake such negativity is to look for 

signposts in our professional lives, because what 

we do must have meaning. It is easy for our work to 

become monotonous, ‘same old same old’, day in, day 

out, whether we are in private practice, state health 

or academia. It is a rut that all of us are susceptible 

to, and quite honestly, it is quite common. And this is 

where, I believe, signposts play a vital role.

The signpost I wish to share with you is World Oral 

Health Day (WOHD), which this year will take place on 

20 March. It is organised by FDI World Dental Federation 

and is the largest global awareness campaign on oral 

health. WOHD spreads messages about good oral 

hygiene practices to adults and children alike and 

demonstrates the importance of optimal oral health in 

maintaining general health and well-being. Each year, 

WOHD focuses on a specific theme and reaches out to 

the public, oral health professionals, and policymakers, 

who all have a role to play in helping reduce the burden 

of oral disease. Your mouth is a mirror of your body 

and reflects your general health and well-being. Avoid 

risk factors, adopt good oral hygiene habits and have 

regular dental check-ups to help protect your mouth 

and body. A healthy mouth and a healthy body go hand 

in hand (FDI website, 2020).

It is becoming almost clichéd to say that “Good oral 

hygiene can help prevent oral diseases”. But oral health 

is an essential component of good health, and good 

oral health is a fundamental human right. The role of 

the dental profession is to help the population and 

decision makers to achieve health through sustainable 

oral health programmes. Continually, as dental health 

professionals, we enumerate the inequalities, lack of 

access, and disproportionate allocation of government 

funding towards oral health. Yet it is a fact that between 

60 and 90% of the world’s population suffers from 

dental disease in their lifetimes. So how can we meet 

this demand for oral healthcare?

There is a need to reform the healthcare delivery 

system services and to accommodate the demands of 

societies’ global burden of oral diseases. That we need 

to change a mind-set to accommodate the demands of 

societies is a global reality. There has to be a shift of 

the focus of the present-day model from a traditionally 

curative, to a more salutogenic approach. This approach 

concentrates on prevention and promotion of good 

oral health and is a more inclusive approach, which 

takes into consideration all the stakeholders who can 

participate in improving oral health.

So the question we need to ask is: “What will WE 

do?”. Will we throw up our hands in despair and say: 

“This is not our problem! The government must sort it 

out!”? Or will we put our hands up and say: “I am here 

to make a difference and I will be part of the solution!”?

WOHD affords us the opportunity to reflect on our 

work, and indeed, on our lives. As health professionals 

we can improve the quality of peoples’ lives. This is a 

unique opportunity, afforded to few. To consciously, 

by our actions and expertise, make another human 

being feel better about themselves; to restore their 

confidence; and improve their self-esteem, creates 

not only a wonderful feeling, but a purpose.

So I urge everyone to embrace WOHD in whatever 

field of oral health you are working. For those in dental 

practices, you can create awareness by putting up 

a poster about WOHD. Speak to the dentist about 

organising an ‘open day’ at the practice on 20 March, 

with perhaps subsidised rates; or suggest that the 

practice could organise a ‘pop up’ information table in 

the nearest mall with pamphlets promoting oral health. 

Those of us in academia can encourage our students 

to create awareness on campus via social media and 

posters. The students too can visit malls and/or schools 

to deliver talks on the importance of oral health.

Every effort around WOHD is valuable, but in my 

opinion, one of the best ways to make a difference 

is to reach out to those who may not have access to 

your expertise. Commit yourself to being an active 

citizen by helping the underprivileged. I am not asking 

you to go into areas of risk and danger. I am asking 

you to consider places where you, as an oral health 

professional, can go and make a difference. Think of 

the domestic workers in the roads where you live, or 

a crèche where little ones frolic, or a school for the 

handicapped/mentally challenged, or just any institution 

where your expertise will make a difference. I am well 

aware that such a task may be onerous for some but I 

promise you, there are few things in life as rewarding 

as making another human being feel better. Quite 

honestly, YOU will feel better too. It is said that the 

‘Taker in life eats well but the Giver sleeps better’.

As I said earlier, World Oral Health Day is a signpost 

in our busy journeys of life. Let it direct you to a life 

of purpose, and of meaning. Such direction may well 

alter your personal life too. I urge you not to bypass 

this signpost. Read and implement its directions and 

simply enjoy the new journey it will take you on. ●

frOm THE

EdiTOr’S dESk

Rugshana cader
managing editor
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prESidENT’S dESk
frOm THE

stella Lamprecht
Ohasa president

A warm welcome to the first quarter of a new decade 

and our first OHASA Journal edition for the year 

2020. With that said, I think we will all agree or hope 

that a new decade offers the opportunity to reflect, 

not only on ourselves, but on our careers and more 

specifically our aspirations. I think it is important to 

mention that OHASA is an association for its members 

and cannot exist without you. OHASA too cannot 

grow (in every sense of the word) without the input 

and contributions from its members. Considering 

that OHASA has gone through a few changes in 

the course of 2019, I want to suggest that as an 

association we take stock of where we are now 

and where we want to be. We are an integral cog 

in the dental wheel and it is important that we stay 

well-oiled and well-working.

Just a friendly reminder of the following payment 

deadlines for the first quarter:

•	 Dental Protection Insurance – 1 January 2020 

– R2,350.00

•	 Board of Healthcare Funders – 31 March 2020 

– R330.00

•	 OHASA Membership – 28 February 2020:

 - Full Membership – R880.00

 - Core Membership – R660.00

 - Allied Membership – Dental Assistant – 

R1,441.00

 - Allied Membership – Dental Therapist – 

R1,771.00

 - Allied Membership – Dentist – R2,255.00 

•	 HPCSA – 31 March 2020: 

 - Oral Hygienist – R2,170.00

 - Dental Therapist – R2,170.00

 - Dental Assistant – R910.00

 - Dentist – R2,500

There are a few points I would like to mention in 

relation to the payment deadlines so that you, our 

members, can make informed decisions for your year 

and the decade ahead. Number one is about the 

importance of having indemnity insurance. We are 

living in an age where culpability is on all our minds 

and as dental fraternity members it is important to 

make sure we are covered for any scenario we may 

face in the working environment. It is also important 

to remember that in a supervised practice, as an 

employee, our employer’s indemnity insurance does 

not automatically cover us, thus I urge you to make 

sure you have professional indemnity. 

Secondly, Board of Healthcare Funders registration 

is crucial for those of us who are independent Oral 

Hygienists with our own practices, working on our 

own practice numbers.

Thirdly, members are urged to make sure that 

their HPCSA registrations are in order as this is 

essential to practising your trade in an ethical manner. 

Something important to keep in mind is that if your 

registration as a practitioner is not in order and a 

member of the public reports you to the council, 

your employer can be liable for a fine. Furthermore, 

this will be reflected on your certificate of good 

standing, which will have negative implications if 

you consider immigration at any stage.

Then finally, I would like to take this opportunity 

to mention that your OHASA membership is not 

merely for the chance to attain the necessary 

CPD points as required by law, but it is a platform 

for members to make a valid contribution to the 

fraternity and to have a say in where the fraternity is 

moving in our country and in the global community. 

OHASA creates opportunities for members to have 

valuable discussions, not only on ethical standards, 

but also on our scope of practice. OHASA is here 

to help with your enquiries on various topics and 

is a platform to advertise career opportunities. It is 

important for us to stand together and have a say in 

our contribution to the dental community and this 

can only happen with the members’ participation.

OHASA SeMInAr DAteS:

eastern Cape Branch – Port elizabeth:

8 February (Registration meeting); 

30 May and 15 August (full-day seminars) 

KwaZulu-natal Branch – Durban: 

14 March and 12 September (full-day seminars)

 

Gauteng Branch – Pretoria and Johannesburg:

7 March – Centurion Golf Estate; 

6 June – Accolades Boutique Venue Midrand; 

3 October – Centurion Golf Estate (full-day seminars)

Western Cape Branch – Cape town:

29 February (breakfast); 

18 April and 15 August (full-day seminars); 

31 October (AGM) (half-day)

SADA COnFerenCe DAteS:

28–30 August 2020, Emperors Palace, Johannesburg 

In closing I hope we can inspire each other this 

year and this decade to reform and rejuvenate our 

visons and aspirations for OHASA and each of our 

contributions to the dental community going forward.

I also want to say thank you to you the members for 

your continued support throughout the years. OHASA 

would not exist without each and every one of you.

Wishing you a prosperous New Year (and 

decade ahead)!

God Bless

Stella ●
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A CliNiCAl TriAl TO EvAluATE

IntrODuCtIOn

The treatment for the periodontal disease involves nonsurgical and surgical 

periodontal therapy. The instrumentations utilized are hand-driven and 

power-driven instruments. This power-driven instruments are sonic and 

ultrasonic scalers. Ultrasonic instrumentation is an integral component of the 

clinical curriculum and the majority of the dental hygiene programs.[1]

Ultrasonic is power-driven instruments used in periodontal therapy for the 

removal of plaque and calculus. However, this equipment is associated with a 

number of hazards. These include heating of the tooth during scaling, vibration 

hazards causing cell disruption, and others.[2]

The ultrasonic tips vibrate on a tooth with frequency in the range of 25,000– 

42,000 Hz.[3] This vibration can cause dental hypersensitivity to patients. The 

sensitivity of teeth is caused during and after scaling lasting for 1 day to 3 

months. The prevalence of sensitivity is 62%–90% after scaling.[4] The intensity 

of sensitivity is mild to severe reported with various studies.[3-5]

The patients experienced minimal to moderate pain during scaling. Dental 

pain, anxiety, and fear may result in avoiding dental treatment.[5] Scaling 

causes root surface damage or hypersensitivity.[6] To increase compliance of 

the patients, there is a need to reduce pain during scaling.

The pain and discomfort during ultrasonic scaling can be reduced by 

application of topical anesthesia. The use of topical anesthesia for ultrasonic 

scaling is being practiced in the past. Significant reduction of pain was reported 

with topical anesthesia used before ultrasonic scaling.[7]

The potassium nitrate as desensitizing agents in toothpaste has been 

effective in reducing the sensitivity within 2 days to weeks.[8] The aim of the 

present study was to evaluate the efficacy of 5% potassium nitrate gel as 

desensitizing agents during the ultrasonic scaling. This study is useful as its 

results can be used as a reference for incorporating potassium nitrate in daily 

practice to reduce the discomfort during ultrasonic scaling.

SuBJeCtS AnD MetHODS

This study was a randomized controlled clinical trial with a split-mouth design. 

A total of 100 patients reported to the department of periodontology were 

included in the study. The patients’ informed consent was obtained and scheduled 

for scaling appointment. The mandibular anterior teeth were selected as the 

region for the study as they are the most sensitive teeth during scaling. The 

teeth with abrasion, attrition, erosion, and dental caries were excluded from 

the study. Mandibular right or left anterior teeth were selected as test or control 

sites. Inclusion criteria were patients requiring scaling of mandibular anterior 

teeth. Patients with caries, abrasion, and attrition on mandibular anterior teeth 

were excluded from the study.

Test group: 5% potassium nitrate gel + ultrasonic scaling. 

Control group: Ultrasonic scaling only.

The mandibular teeth were isolated, and 5% potassium nitrate gel, Sensigel 

from Win Medicare [Figure 1], was applied to left or right mandibular teeth. 

The gel was left in place for 5 min. Ultrasonic scaling was performed with 

mandibular anterior teeth [Figure 2]. The water and power control was kept 

constant throughout the study. The time limit for scaling per tooth was maximum 

3 min per tooth. After ultrasonic scaling, the patient visual analog scale (VAS) 

was recorded [Figure 3] for both the test and control areas.

THE EffiCACy Of 5% pOTASSium 
NiTrATE GEl ON SENSiTiviTy 
duriNG ulTrASONiC SCAliNG

ABStrACt

Context: Ultrasonic scaling is a routinely performed procedure in dental 

practice. During ultrasonic scaling, sensitivity of teeth is a common 

occurrence. The sensitivity of teeth causes discomfort and pain to many 

patients. The potassium nitrate is an antihypersensitivity agent used 

effectively in dentifrices. 

Aims: The aim of the study is to evaluate the efficacy of 5% potassium nitrate 

gel application on the reduction of sensitivity during ultrasonic scaling. 

Settings and Design: This study is a randomized controlled trial with a 

split-mouth design. A total of 100 patients were recruited in the study 

after informed consent. 

Subjects and Methods: Mandibular anterior teeth were selected as the 

area for study. About 5% potassium nitrate gel was applied to the left 

or right side of the teeth. After 5 min, ultrasonic scaling was performed 

for both test and control sides. Visual analog scale (VAS) and patient 

satisfaction were recorded for both the groups. 

Statistical Analysis Used: An unpaired t-test was used to analyze the 

mean VAS scores with the area treated with or without application of 

5% potassium gel during ultrasonic scaling. Chi-square test was used to 

analyze the satisfaction level with the test and control group. 

Results: The mean VAS scores and patient satisfaction for the test group 

were (P < 0.001) statistically significant as compared to the control group. 

Conclusions: Potassium nitrate gel can be effectively used before 

ultrasonic scaling to reduce sensitivity.

Keywords: Potassium nitrate gel, sensitivity, ultrasonic scaling
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The efficacy of 5% potassium nitrate gel application before ultrasonic scaling 

was assessed with different VAS scores. The 5% potassium nitrate gel was 

found to be effective in the following percentage of VAS scores.

table 1: mean visual analog scores for test and control group

Group n
Mean VAS
score±SDV

unpaired
t-test

I Test group (5% potassium nitrate gel + 
ultrasonic scaling)

100 2.69±2.27 P<0.001

II Control group (ultrasonic scaling only) 100 4.17±1.89

VAS: Visual analog score, SDV: Standard deviation

Graph 1: Mean visual analog scale scores for the test and control group
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Mild (32/40): 80%, moderate (37/48): 77.08%, and severe (3/12): 25%.

Potassium nitrate gel was found to be effective in 77%–80% of mild and 

moderate tooth sensitivity patients.

Eighty-nine percent of the patients preferred the application of gel before 

scaling. The patient satisfaction with test and control groups was analyzed 

with Chi-square test.

Patient satisfaction with test group was (P < 0.001) statistically significant 

as compared to the control group [Table 2 and Graph 2].

Graph 2: Mean satisfactory score for test and control group
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table 2: mean satisfactory score For test and Control group

Group n

Mean 
satisfactory 
score±SDV

Chi-square 
test

I Test group (5% potassium nitrate gel + 
ultrasonic scaling)

100 0.71±0.46 P<0.001

II Control group (ultrasonic scaling only) 100 0.1±0.30

SDV: Standard deviation

Figure 1: 5% potassium nitrate gel

Figure 2: Ultrasonic scaling after gel application

Figure 3: Visual analog scale

reSultS

Statistical analysis

Statistical software Graph pad Prism 7 (GraphPad Software, Inc.) was used to 

perform statistical analysis.

The mean VAS scores for test and control groups were analyzed with 

unpaired t-test [Table 1 and Graph 1].

The mean VAS scores for the test group were (P < 0.001) statistically significant 

as compared to the control group.

The patients with VAS scores were grouped as:

•	 Mild: VAS scores 0–3 (40 patients)

•	 Moderate: VAS scores 4–6 (48 patients)

•	 Severe: VAS scores 7–8 (12 patients).

REsEARch

The patient satisfaction and preference for gel application were recorded 

for both groups. Patient satisfaction was recorded as YES/NO. Side effects or 

any untoward effects during the procedure were also recorded.
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DISCuSSIOn

Ultrasonic scaling is the routinely performed procedure in dental practice. The 

ultrasonic scaling is an essential part in both treatment and maintenance phases 

of periodontal therapy. The procedure is less invasive, but causes discomfort 

due to the development of hypersensitivity.[3-5] The friction produces by vibrating 

tips along with the water spray during scaling cause sensitivity.[3]

Several approaches have been performed to reduce the discomfort during 

ultrasonic scaling and to make the procedure less troublesome. Ultrasonic with 

slim-line inserts has been studied which resulted in reduction of pain sensations 

compared with conventional ultrasonic scalers.[9] To reduce the temperature 

sensitivity during ultrasonic scaling, warm water was recommended to be 

added to the water supply.[10]

The treatment for hypersensitivity includes desensitizing agents such as 

potassium nitrate, fluorides, oxalates, varnish, adhesive resins, bioglass, casein 

phosphopeptide, amorphous calcium phosphate, laser, and others.[11]

Potassium nitrate is the most commonly used desensitizing agents. It depolarizes 

the nerves and blocks the dentinal tubules. It is available in the concentrations of 

1%, 2%, 5%, 10%, and 15%. The potassium nitrate penetrates enamel and dentin 

and its penetration depends on the concentration and viscosity.[12]

The 5% potassium nitrate gel was used effectively for the treatment of sensitivity. [13] 

The 5% potassium nitrate gel is known to reduce immediate pains score.[14,15]

The potassium nitrate gel showed a reduction of VAS scores and was found 

to be effective for the treatment of dentinal hypersensitivity. The pain reduction 

is due to the depolarization of the nerve and the blockage of dentinal tubules.

The oxalic acid was also effectively used as desensitizing agent to reduce 

sensitivity during periodontal therapy.[16]

In the present study, mandibular anterior teeth were assessed for pain 

sensation during ultrasonic scaling. The mandibular anterior teeth are known 

to accumulate more plaque and calculus.[7] Furthermore, these teeth are the 

most sensitive during ultrasonic scaling.

The gel was applied for 5 min and ultrasonic scaling was performed. The 

time span was sufficient enough for penetration of potassium nitrate gel into the 

dentinal tubules. The desensitization of dentinal nerves reduces hypersensitivity.[17]

The patients were assessed for VAS with or without 5% potassium nitrate 

gel application during ultrasonic scaling. Forty percent of patients suffer from 

mild pain, 48% from moderate, and 12% with severe pain.

The 5% potassium nitrate gel is effective for reducing VAS scores during 

ultrasonic scaling. There was a statistically significant difference (P < 0.001) 

between the test and control sites. During ultrasonic scaling, 5% potassium 

nitrate gel were 80%, 77.08%, and 25% times effective against mild, moderate, 

and severe VAS scores, respectively. The gel is effective with mild-to-moderate 

VAS scores and marginally effective with higher scores. The patient with higher 

VAS may require a higher concentration of potassium nitrate gel application. The 

duration of the gel application should also be increased for better effect. The 

deeper penetration of potassium nitrate gel may reduce the hypersensitivity 

caused during scaling.

The time limit of 3 min per tooth was kept as thorough ultrasonic scaling can 

be completed within this time span. The previous study by Graetz et al. and 

Torfason et al. reported time span for ultrasonic scaling per tooth as 2 min and 

2.10 min, respectively.[18,19]

The patient satisfactory level with gel application was higher with the test 

group. The patient preferred gel application before the ultrasonic scaling 

procedure. The satisfactory level and acceptance of the topical application of 

5% potassium nitrate were similar to oxalate application in the previous study.[20]

There were no side effects with gel application during the study. The taste 

and flavor of the gel were acceptable to the patients. The application of the gel 

is easy and none complicated in routine dental practice.

COnCluSIOnS

Ultrasonic scaling causes mild-to-severe discomfort. The use of 5% potassium 

nitrate gel during ultrasonic scaling effectively reduces the sensitivity. The 

effect of desensitizers lasts for a short duration. The concentration used in 

the present study is effective against the lower and moderate VAS score. 

For higher VAS scores, the desensitizers were not found to be effective in 

reducing the pain. Thus, future studies and research are required with a higher 

concentration of potassium nitrate to relieve pain and discomfort in patients 

with higher pain threshold.
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CONTiNuiNG prOfESSiONAl dEvElOpmENT 
QuESTiONNAirE – ArTiClE 1

eFFICACy OF 5% POtASSIuM nItrAte Gel

1.1 The prevalence of sensitivity following ultrasonic scaling is:

A. 62% - 90%

B. 41% - 61%

C. 20% - 40%

D. 10% - 19%

1.2 Which teeth typically experience the greatest sensitivity during 

ultrasonic scaling?

A. Maxillary posterior teeth

B. Maxillary anterior teeth

C. Mandibular posterior teeth

D. Mandibular anterior teeth

1.3 In the study conducted by Attar et al., 2019, what proportion of 

patients suffering moderate sensitivity on ultrasonic scaling reported 

(according to a visual analog scale) a reduction in discomfort on 

application of a 5% potassium nitrate gel prior to scaling?

A. 80.01%

B. 77.08%

C. 74.15%

D. 71.22%

1.4 A number of techniques have been used to reduce sensitivity during 

scaling. Which of the following is unlikely to relieve sensitivity 

associated with this procedure:

A. Topical anaesthetic

B. Piezoelectric ultrasonic scaler

C. Warm water

D. Potassium nitrate gel

1.5 Penetration depth of potassium nitrate gel into dentinal tubules is 

reliant on concentration alone. 

True or False?

1.6 Patient x has arrived for a routine prophylaxis appointment as part 

of the maintenance phase for periodontal treatment. The patient 

presents with generalised gingival recession, isolated sites of calculus 

accumulation and complains of severe sensitivity. Local anaesthesia 

is refused. In order to effectively clean the teeth, reduce discomfort 

and improve future compliance you opt for potassium nitrate gel 

application prior to ultrasonic scaling. As the patient suffers severe 

sensitivity which of the following actions would you take:

A. Use a high concentration potassium nitrate gel (>5%)

B. Leave the gel on the teeth for an extended duration prior to 

scaling (>5 mins)

C. Refer back to the periodontist

D. Both A and B

REsEARch
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Peri-implant diseases, including peri-implant mucositis and peri-implantitis, were 

first defined and described at the First European Workshop on Periodontology 

in Ittingen in 1993.1 Following this, there have been numerous workshops 

addressing the definition, prevalence, and treatment of these diseases.2,3 

Peri-implant mucositis is considered to be the precursor of peri-implantitis. 

The objective of this narrative review was to address key questions related 

to peri-implant mucositis, including: 1) the definition of peri-implant mucositis, 

2) conversion of peri-implant health to the biofilm-induced peri-implant mucositis 

lesion, 3) reversibility of peri-implant mucosits, 4) the long-standing peri-

implant mucositis lesion, 5) similarities and differences between peri-implant 

mucositis at implants and gingivitis at teeth, and 6) risk indicators/factors for 

peri-implant mucositis.

MAterIAlS AnD MetHODS

A literature search of MEDLINE (PubMed) and The Cochrane Library up to 

and including July 31, 2016, was carried out using the search strategy (peri-

implant[All Fields] AND (“mucositis”[MeSH Terms] OR “mucositis”[All Fields])) 

OR (peri-implant[All Fields] AND mucositis[All Fields]), resulting in 224 papers. 

Prospective, retrospective, and cross-sectional studies and review papers focused 

on risk factors/ indicators for peri-implant mucositis as well as experimental 

peri-implant mucositis studies in animals and humans were included. Following 

discussion, the current authors agreed on the studies to be included in this 

narrative review based on their relevance to the questions, outlined above, 

addressing the topic of peri-implant mucositis.

DeFInItIOn OF PerI-IMPlAnt MuCOSItIS

Peri-implant mucositis has been defined in previous workshops as an 

inflammatory lesion of the mucosa surrounding an endosseous implant without 

loss of supporting peri-implant bone.1–3 The important criteria for the definition 

of peri-implant mucositis are inflammation in the peri-implant mucosa and 

the absence of continuing marginal peri-implant bone loss. The clinical sign 

of inflammation is bleeding on probing, while additional signs may include 

erythema, swelling, and suppuration (Table 1). The clinical case definition of 

peri-implant mucositis has been addressed in another review prepared for 

this workshop.
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ABStrACt

Objectives: This narrative review was prepared for the 2017 World Workshop 

of the American Academy of Periodontology and European Federation of 

Periodontology to address key questions related to the clinical condition 

of peri-implant mucositis, including: 1) the definition of peri-implant 

mucositis, 2) conversion of peri-implant health to the biofilm-induced 

peri-implant mucositis lesion, 3) reversibility of peri-implant mucositis, 

4) the long-standing peri-implant mucositis lesion, 5)  similarities and 

differences between peri-implant mucositis at implants and gingivitis at 

teeth, and 6) risk indicators/factors for peri-implant mucositis.

Methods: A literature search of MEDLINE (PubMed) and The Cochrane Library 

up to and including July 31, 2016, was carried out using the search strategy 

(peri-implant[All Fields] AND (“mucositis”[MeSH Terms] OR “mucositis”[All 

Fields])) OR (peri-implant[All Fields] AND mucosits[All Fields]). Prospective, 

retrospective, and cross-sectional studies and review papers that focused 

on risk factors/indicators for peri-implant mucositis as well as experimental 

peri-implant mucositis studies in animals and humans were included.

Findings: Peri-implant mucositis is an inflammatory lesion of the soft tissues 

surrounding an endosseous implant in the absence of loss of supporting 

bone or continuing marginal bone loss. A cause-and-effect relationship 

between experimental accumulation of bacterial biofilms around titanium 

dental implants and the development of an inflammatory response has been 

demonstrated. The experimental peri-implant mucositis lesion is characterized 

by an inflammatory cell infiltrate present within the connective tissue lateral to 

the barrier epithelium. In long-standing peri-implant mucositis, the inflammatory 

cell infiltrate is larger in size than in the early (3-week) experimental peri-implant 

mucositis lesion. Biofilm-induced peri-implant mucositis is reversible at the 

host biomarker level once biofilm control is reinstituted. Reversal of the clinical 

signs of inflammation may take longer than 3 weeks. Factors identified as risk 

indicators for peri-implant mucositis include biofilm accumulation, smoking, 

and radiation. Further evidence is required for potential risk factors, including 

diabetes, lack of keratinized mucosa, and presence of excess luting cement.

Conclusions: Peri-implant mucositis is caused by biofilm accumulation which 

disrupts the host–microbe homeostasis at the implant–mucosa interface, 

resulting in an inflammatory lesion. Peri-implant mucositis is a reversible 

condition at the host biomarker level. Therefore, the clinical implication 

is that optimal biofilm removal is a prerequisite for the prevention and 

management of peri-implant mucositis. An understanding of peri-implant 

mucositis is important because it is considered a precursor for peri-implantitis.

Keywords: Peri-implant disease, peri-implant mucositis, peri-implantitis, 

risk factor, risk indicator
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COnVerSIOn FrOM HeAltHy PerI-IMPlAnt MuCOSA tO 

PerI-IMPlAnt MuCOSItIS 

Healthy peri-implant mucosa is characterized by the presence of an oral 

epithelium extending into a non-keratinized barrier epithelium with basal 

lamina and hemidesmosomes facing the implant or abutment surface.4 In the 

connective tissue adjacent to the epithelial barrier, inflammatory cell infiltrates 

representing the host’s defense against the bacterial challenge are present. In 

healthy peri-implant mucosal conditions, the barrier epithelium and the presence 

of scattered inflammatory cells constitute the soft tissue seal separating the 

peri-implant attachment from the oral cavity.5–9

Peri-implant mucositis develops from healthy peri-implant mucosa following 

accumulation of bacterial biofilms around osseointegrated dental implants. 

A cause-and-effect relationship between experimental accumulation of 

bacterial biofilms around titanium dental implants and the development of an 

inflammatory response (i.e., experimental peri-implant mucositis) has been 

demonstrated in humans.10–13

In an early study by Pontoriero et al.,10 twenty partially edentulous patients 

received dental implants following successful completion of periodontal 

therapy. After 6 months of supervised oral hygiene, the peri-implant mucosa 

was characterized by the absence of obvious signs of clinical inflammation. 

Following this period, the patients were asked to abolish oral hygiene practices 

for 3 weeks. At the end of this period, optimal biofilm control was reinstituted. 

At all examinations the following clinical parameters were assessed around 

the implants: plaque index (PI), gingival index (GI), sulcus bleeding index 

(SBI), probing depths (PD), and marginal recession (REC). The 3-week period 

of abolished oral hygiene practices revealed the development of visible 

signs of mucosal inflammation, such as swelling, redness, and bleeding. This 

cause-and-effect relationship between the accumulation of bacterial biofilms 

and the development of peri-implant mucositis is consistent with the results 

obtained in the experimental gingivitis model by Löe et al.14 In another study by 

Zitzmann et al.11 involving 12 partially edentulous patients the inflammatory. The 

inflammatory response to the experimental bacterial challenge was characterized 

by the enumeration of the proportions of T- and B-cells in peri-implant tissues. 

Biopsies harvested around implants in a clinically healthy situation and after 21 

days of experimental biofilm accumulation indicated that the connective tissue 

surrounding the implants displayed an increased volume of T- and B-lymphocytes 

as a consequence of abolished oral hygiene practices.11 It was also noted that 

the size of the inflammatory cell infiltrate and the number of several immune 

cell populations was not significantly different when comparing biopsies from 

gingiva at teeth and biopsies from peri-implant mucosa.11

Outcomes of a comparative study in humans by Salvi et al.12 indicated that 

3 weeks of experimental biofilm accumulation resulted in a higher proportion 

of bleeding sites in the peri-implant mucosa when compared with that in the 

gingiva. In that study, the PI at tooth sites was significantly elevated when 

compared with that at implant sites after 3 weeks of abolished oral hygiene.12 

However, the increase of the GI at tooth sites was significantly lower compared 

with that at implant sites, indicating that a comparable bacterial challenge 

yielded a more severe inflammatory response at implant sites.

A recent study, by Meyer et al.,13 compared clinical and biologic responses 

during experimental gingivitis and peri-implant mucositis in subjects aged ≥70 

years. Although less biofilm accumulation was observed at implant sites, the 

peri-implant mucosa yielded a higher proportion of bleeding sites compared 

with that observed in the gingiva,13 thus confirming the results by Salvi et al.12 

obtained in a younger patient sample.

IS BIOFIlM-InDuCeD PerI-IMPlAnt MuCOSItIS A reVerSIBle DISeASe?

Although a cause-effect relationship between experimental biofilm accumulation 

and the development of experimental peri-implant mucositis was claimed in the 

two studies mentioned previously,10,11 the case for a true cause-effect relationship 

would be strengthened by the proof of reversibility to pre-experimental levels 

table 1: Similarities and differences between biofilm-induced gingivitis and peri-implant mucositis

Gingivitis Peri-implant mucositis

Definition Gingival inflammation without periodontal attachment loss Peri-implant mucosal inflammation in absence of continuous marginal 
peri-implant bone loss

Clinical signs Redness, swelling, and bleeding on gentle probing Redness, swelling, bleeding on gentle probing, and suppuration

Experimental 
inflammation in humans

Increase in bleeding sites during experimental gingivitis12,13 Experimental peri-implant mucositis leads to greater increase in bleeding 
sites compared with experimental gingivitis12,13

Reversibility in humans Experimental gingivitis clinically reversible after reinstitution of biofilm 
control14

Experimental peri-implant mucositis may take longer than 3 weeks for 
clinical reversibility12,13

Resolution of host biomarkers in gingival crevicular fluid following 21 days 
of reinstituted biofilm control12,13

Resolution of host biomarkers in peri-implant crevicular fluid following 21 
days of reinstituted biofilm control12,13

Analysis of human 
biopsies

Experimental biofilm accumulation results in increased proportions of 
inflammatory cells in connective tissue11

Increased proportions of inflammatory cells in connective tissue similar to 
those found in experimental gingivitis11

Short- vs. long-standing 
inflammation

3-week and 3-month experimental biofilm accumulation results in similar 
intensity of inflammatory responses in gingiva of dogs17,72

3-month experimental biofilm accumulation in dogs results in a more 
pronounced inflammatory response in peri-implant mucosa compared with 
inflammatory response in the gingiva17

Inflammatory lesions from long-standing mucositis in humans20 
considerably larger compared with those of short-term (3-week) 
experimental mucositis lesions11

Variability in humans High and low responders to experimental biofilm accumulation73 High and low responders to experimental biofilm accumulation not yet 
identified
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of mucosal health. In the study by Salvi et al.,12 the GI at implant sites dropped 

significantly less compared with that at tooth sites following 3 weeks of 

reinstituted oral hygiene practices. Moreover, pre-experimental levels of GI 

were not reached at implant sites 21 days after reinstitution of self-performed 

biofilm control.12 This indicated that resolution of experimental peri-implant 

mucositis in humans may take longer than 3 weeks (Table 1). In contrast to 

the study by Salvi et al.,12 all clinical parameters assessed in an elderly patient 

sample (i.e., ≥70 years) returned to pre-experimental levels after 3 weeks of 

reinstituted biofilm control, thus documenting reversibility of experimentally 

induced peri-implant mucositis.13

Resolution of experimental peri-implant mucositis was achieved in both studies 

at the host biomarker level, as identified by the decrease to pre-experimental 

values of crevicular fluid pro-inflammatory biomarkers.12,13 These outcomes12,13 

corroborated the findings of a study in which levels of interleukin (IL)-1β, tumor 

necrosis factor-alpha (TNF-α), and transforming growth factor-beta2 (TGF-β2) 

were determined in crevicular fluid samples of 25 subjects before and after a 

3-week period of abolished oral hygiene and after 69 days of re-established 

oral hygiene practices.15 While TNF-α and TGF-β2 levels did not change during 

the experimental period, IL-1β yielded a significant increase after 3 weeks of 

abolished oral hygiene and was reversed to pre-experimental levels after 69 

days.15 Although the period of reinstituted oral hygiene was shorter at 3 weeks 

in the studies by Salvi et al.12 and Meyer et al.,13 IL-1β crevicular fluid levels 

returned to pre-experimental values, thus confirming the outcomes obtained 

by Schierano et al.15

eXPerIMentAl PerI-IMPlAnt MuCOSItIS MODelS VerSuS lOnG-

StAnDInG PerI-IMPlAnt MuCOSItIS leSIOnS

Experimental studies in humans and animals have demonstrated that de novo 

biofilm accumulation results in an inflammatory lesion within the peri-implant 

mucosa with migration of leukocytes through the barrier epithelium and the 

establishment of an inflammatory infil- trate with an increased proportion of 

T- and B-cells in the connective tissue adjacent to the barrier epithelium.6,8,10,16

Animal models

Experimental peri-implant mucositis models have evaluated the response of 

the peri-implant mucosa to both early (3 weeks) and long-standing (90 days) 

periods of undisturbed biofilm accumulation.16,17 In these dog studies, comparisons 

were made between the response of the gingiva at teeth and the peri-implant 

mucosa at implants. Clinical examinations, biofilm sampling, and biopsies were 

obtained at both the early and long-standing inflammatory lesions. At 3 weeks 

there was abundant biofilm accumulation, and both the gingiva and the peri-

implant mucosa showed clinical signs of inflammation. Histology showed an 

inflammatory cell infiltrate within the connective tissue which was found in 

the marginal portion of the soft tissues, immediately adjacent to the barrier 

epithelium at implants and the junctional epithelium at teeth.16 In contrast, after 

a longer period (90 days) of undisturbed biofilm accumulation, the peri-implant 

mucositis lesions contained a smaller number of fibroblasts than the gingival 

counterparts, and the area occupied by the inflammatory infiltrate was greater 

in the peri-implant mucositis lesions than the gingivitis lesions, although it did 

not extend beyond the barrier epithelium.17

Ericsson et al.,18 in an experimental dog study, obtained biopsies of peri-

implant mucosa after 9 months of biofilm accumulation and showed an 

inflammatory infiltrate located within the marginal portion of the peri-implant 

mucosa. In another experimental study in the dog model, long-standing biofilm-

associated lesions of 5 months duration were established in the peri-implant 

mucosa adjacent to three different implant systems.19 The findings of this study 

confirmed that the size and apical extension of the inflammatory infiltrate did 

not extend beyond the barrier epithelium for all three implant systems used.

Human studies

Experimental studies in humans have evaluated the response to 3 weeks of 

biofilm accumulation, corresponding to the time frame of the experimental 

gingivitis study by Löe et al.,14 where reversibility of the inflammatory lesion 

around teeth was demonstrated after reinstitution of biofilm control after 

3 weeks. There are studies reporting on human biopsies of peri-implant tissues 

where long-standing peri-implant mucositis lesions were evaluated.20,21 Gualini 

et al.20 described the immunohistochemical features of peri-implant mucositis 

lesions obtained from 10 partially edentulous subjects with implants in function 

between 2 and 5 years. Clinically, the degree of redness and swelling of the 

inflamed tissues varied; however, all sites bled on gentle probing. In all biopsies 

the histologic sections showed a small and well-defined inflammatory infiltrate 

in the connective tissue lateral to the barrier epithelium. The lesions included 

7.3% T-cells (CD3 positive) and 4.1% B-cells (CD19 positive). Elastase-positive 

polymorphonuclear neutrophils (PMN) occured within the barrier epithelium 

and in the connective tissue compartment immediately lateral to the barrier 

epithelium. The area of the inflammatory lesions corresponded to 0.36 mm2, 

considerably larger than the size of the lesions observed in the experimental 

short-term (3 week) peri-implant mucositis study by Zitzmann et al.11 and histologic 

samples taken mainly from clinically healthy sites.6,8 These studies confirmed 

the findings of Seymour et al.21 who also evaluated biospies of nine subjects 

with long-standing peri-implant mucositis and found an increase in size of the 

inflammatory lesion compared to clinically healthy sites.21

Peri-implant mucositis may be present for extensive periods of time without 

progression to peri-implantitis. Conversion of the peri-implant mucositis lesion 

to peri-implantitis in humans is difficult to study in an experimental design for 

obvious ethical reasons. However, in a longitudinal study of patients diagnosed 

with peri-implant mucositis, those with a lack of adherence to supportive peri-

implant therapy had a higher incidence of peri-implantitis at 5 years.22 Hence, 

sites with peri-implant mucositis should be considered at increased risk for 

the development of peri-implantitis.

rISK InDICAtOrS/FACtOrS FOr PerI-IMPlAnt MuCOSItIS

At a previous World Workshop on Periodontology the definition of a risk factor 

was agreed as, “an environmental, behavioral or biologic factor confirmed by 

temporal sequence, usually in longitudinal studies, which if present, directly 

increases the probability of a disease occurring and, if absent or removed 

reduces that probability.”23 To identify a true risk factor, prospective studies 

are required.24–26 The majority of studies available are cross-sectional or 

retrospective in design and, therefore, in this review paper the term “risk” refers 

to a factor which is associated with peri-implant mucositis or a risk indicator.
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table 2: Evidence for factors as risk indicators for peri-implant mucositis

risk indicator Publication Summary
Odds ratio (95% CI), 
multivariate analysis Significance

Plaque biofilm presence Roos-Jansaker et al.28 218 subjects, 9- to 14-year follow-up, multivariate analysis 1.9 (1.2 –2.9) P = 0.004

Plaque score: poor = median 
plaque score > 1 and < 2

Ferreira et al.30 212 subjects all non-smokers, 6-month to 5-year follow-up, 
multinomial regression analysis

1.9 (1.2 – 2.3) P = 0.0021

Plaque score: very poor = median 
plaque score ≥2

Ferreira et al.30 212 subjects all non-smokers, 6-month to 5-year follow-up, 
multinomial regression analysis

2.9 (2.0 – 4.1) P = 0.0027

Full-mouth plaque score  
0.30 – 0.43

Konstandinitis et al.36 186 subjects, minimum 5-year follow-up, multilevel analysis 1.15 (1.01 – 1.33) P < 0.04

Full-mouth plaque score > 0.43 Konstandinitis et al.36 186 subjects, minimum 5-year follow-up, multilevel analysis 1.36 (1.18 – 1.58) P < 0.001

Periodontal BOP > 30% sites 
affected

Ferreira et al.30 212 subjects all non-smokers, 6-month to 5-year follow-up, 
multinomial regression analysis

3.2 (2.0 – 3.3) P = 0.0025

Presence of keratinized peri-
implant mucosa

Roos-Jansaker et al.28 218 subjects, 9- to 14-year follow-up, multivariate analysis 1.6 (1.1 – 2.3) P = 0.008

Smoking Roos-Jansaker et al.28 218 subjects, 9- to 14-year follow-up, multivariate analysis 2.8 (1.2 – 6.2) P = 0.02

Smoking Karbach et al.27 100 subjects, 1- to 19-year follow-up, cancer patients, 
multivariate logistic regression analysis

3.0 (1.14 – 7.92) P = 0.26

Smoking Rinke et al.29 89 subjects, mean observation period 68.2 ± 24.8 months, 
multiple logistic regression analysis

3.77 (1.2 – 11.86) P = 0.023

Radiation therapy Karbach et al.27 100 subjects, 1- to 19-year follow-up, cancer patients, 
multivariate logistic regression analysis

2.9 (1.08 – 7.83) P = 0.035

Male gender Ferreira et al.30 212 subjects all non-smokers, 6-month to 5-year follow-up, 
multinomial regression analysis

1.7 (1.5 – 2.9) P = 0.0027

Diabetes Ferreira et al.30 212 subjects all non-smokers, 6-month to 5-year follow-up, 
significant association in univariate analysis but not in 
multinomial regression analysis

NA NS

Time in function Ferreira et al.30 212 subjects all non-smokers, 6-month to 5-year follow-up, 
significant association in univariate analysis but not in 
multinomial regression analysis

NA NS

Time in function Máximo et al.33 113 subjects, mean follow-up 3.4 years, weak correlation 
Pearson correlation coefficient (r = 0.44, P = 0.0058)

NA NS

NA, not applicable; NS, not significant; CI, confidence interval

General risk indicators/factors

Factors which may affect host susceptibility to biofilm-induced peri-implant 

mucositis have been investigated. Cigarette smoking has been identified 

as a risk indicator for peri-implant mucositis in three studies (Table 2).27–29 

There is also evidence for radiation therapy as a risk indicator for peri-

implant mucositis.27 There is some evidence for diabetes mellitus as a risk 

indicator for peri-implant mucositis.28,30 Poorly controlled diabetes mellitus 

(HbA1c levels > 10.1) was shown to be associated with increased bleeding on 

probing at implants.31 While a history of cardiovascular disaease has been 

associated with an increased risk of peri-implantitis, there is no evidence 

for an association with peri-implant mucositis.32 Máximo et al.33 reported 

a significant but weak correlation (r = 0.44, Pearson χ2 test) between peri-

implant mucositis and increased time of loading of the implant. However, 

this study did not account for confounding factors, and the reported 

association may have been due to the increased time in function without 

regular removal of the biofilm.

Similarly, in a recent cross-sectional study conducted in 193 patients with 

implants in function for at least 12 months (range, 1 to 9 years), an association 

between peri-implant mucositis and age and time of prosthesis in function 

was reported.34 However, a clear distinction between peri-implant mucositis 

and peri-implantitis was not described. Ferreira et al.34 also reported an 

association with peri-implant mucositis and systemic disease. However, the 

systemic diseases described included “diabetes mellitus, hormonal changes, 

menopause, chemotherapy, thyroid alterations, cardiac problems, and alcohol 

use,” and thus the results of the study are difficult to interpret.

Major local risk indicators/factors 

Oral hygiene

Outcomes of cross-sectional clinical studies have clearly indicated that biofilm 

accumulation is associated with the presence of peri-implant mucositis 

around osseointegrated dental implants.30,35,36 Ferreira et al.30 reported on 

212 patients treated with three different implant systems and diagnosed with 

peri-implant mucositis. All implants had been in function for a period ranging 

from 6 months to 5 years. The modified plaque index37 was recorded, and 

the full-mouth plaque scores were stratified as good (median score ≤1), poor 

(median score > 1 and < 2), and very poor (median score ≥2). The authors 

reported a significant dose-dependent association between plaque scores and 

peri-implant mucositis. The prevalence of peri-implant mucositis was reported 

as 64.6% at patient level and 62.6% at implant level.30 Outcomes of another 

study involving 218 patients with 999 implants in function for a period of 9 to 

14 years indicated that plaque scores were significantly associated with the 

presence of peri-implant mucositis.35

Mechanical biofilm control should be considered the standard of care for 

management of peri-implant mucositis administered either by the patient38 or 

the oral healthcare professional.39

Compliance/lack of compliance with supportive implant therapy (SIT)

Among patients not adhering to regular supportive implant therapy (SIT), peri-

implant mucositis was reported to be a common finding with a prevalence of 48% 

during an observation period of 9 to 14 years.28,35,40 Conversely, outcomes of a 

prospective cohort study with a 5-year follow-up indicated that implants placed 
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in patients with treated periodontal conditions and adhering to an SIT program 

yielded a 20% prevalence of peri-implant mucositis.41 In that study, upon diagnosis 

of peri-implant mucositis, all implants with the exception of one were successfully 

treated according to a cumulative anti-infective protocol.42 Findings from a 3-month 

randomized placebo-controlled clinical trial revealed that mechanical debridement 

with or without local application of chlorhexidine gel in conjunction with optimal 

self-performed biofilm control completely resolved bleeding on probing around 

38% of implants diagnosed with peri-implant mucositis.43

In partially edentulous patients, pre-existing peri-implant mucositis in 

conjunction with lack of adherence to SIT was associated with a higher incidence 

of peri-implantitis during a 5-year follow-up period.22 The outcomes of that study 

yielded a 5-year incidence of peri-implantitis of 18.0% in the group of patients 

with SIT and of 43.9% in the group without SIT, respectively.22 The logistic 

regression analysis revealed that lack of adherence to SIT within the overall 

patient sample was significantly associated with the onset of peri-implantitis 

with an odds ratio of 5.92.22 Hence, therapy of peri-implant mucositis should 

be considered a prerequisite for the prevention of peri-implantitis.

Materials and surface characteristics of implant components

Evidence for the influence of implant surface roughness on the incidence of 

peri-implant mucositis in humans is limited.44 A 12-month comparative analysis 

in humans between machined titanium abutments (Ra = 0.2 μm) and highly 

polished ceramic abutments (Ra = 0.06 μm) indicated that further reduction 

in surface roughness had no impact on bleeding on probing (BOP) scores.45 

A study in humans investigated the association between abutment surfaces 

of varying roughness and the early inflammatory response of the peri-implant 

mucosa.46 Although a statistically significant difference among patients was 

observed with respect to biofilm accumulation on the abutment surfaces and 

inflammatory cells, no association was observed between the inflammatory 

response and abutment surface roughness after an observation period of 

4 weeks.46

Compared with implants and abutments made of titanium, more beneficial 

properties in terms of biocompatibility have recently been claimed for implants 

and abutments made of zirconium dioxide (ZrO
2
). It has to be noted, however, that 

in clinical studies no significant differences in BOP scores47,48 or slightly higher 

BOP scores49,50 were reported around ZrO
2
 compared with titanium abutments.

Design of implant-supported prostheses

Accessibility for biofilm removal around implant-supported prostheses plays an 

important role in the prevention and management of peri-implant diseases. Implants 

with supramucosal restoration margins yielded significantly greater reductions 

in probing depths following treatment of peri-implant mucositis compared with 

those with submucosal restoration margins.43 This finding corroborates previous 

observations on the association between subgingival restoration margins at 

natural teeth and periodontal inflammation and attachment loss.51–53

Outcomes of a clinical retrospective study indicated that high proportions of 

implants diagnosed with peri-implantitis were associated with inadequate biofilm 

control or lack of accessibility for oral hygiene measures, while peri-implantitis 

was rarely detected at implants supporting cleansible prostheses or when 

proper biofilm control was performed.54 Consequently, oral hygiene instructions 

should be individually adapted to patients treated with dental implants because 

peri-implant mucositis may be considered a precursor for peri-implantitis. 

Furthermore, whenever possible, margins of implant-supported prostheses 

should be placed at or above the peri-implant mucosal margin to facilitate 

access for biofilm control. Implant-supported reconstructions impairing access 

for biofilm removal should be adjusted or replaced by cleansible prostheses.

Dimensions of keratinized peri-implant mucosa

The effect of the dimensions of peri-implant keratinized mucosa as a risk indicator 

for peri-implant mucositis was investigated in several studies in humans. While 

some studies reported higher rates of peri-implant mucositis at implants lacking 

or surrounded by an inadequate width (<2 mm) of keratinized mucosa,55–60 

other studies found no association61–63 or a postive association.28 Collectively, 

evidence for the presence or minimum width of keratinized mucosa around 

implants to maintain soft tissue health and stability remains controversial. In 

clinical situations of adequate self-performed biofilm control around implants, 

presence or grafting of keratinized mucosa to maintain peri-implant health 

does not seem to be essential.

Excess cement

Excess cement has been associated with clinical signs of peri-implant 

mucositis.44,64–66 Patients restored with single-unit crowns with excess cement 

displayed more signs of peri-implant mucositis compared with those restored 

with single-unit crowns without excess cement.64 In addition, peri-implant 

mucositis was more prevalent in patients with cemented prostheses compared 

with those with screw-retained prostheses.65 Therefore, to avoid cement excess, 

restoration margins should be located at or above the peri-implant mucosal 

margin or restorations should be cemented on individualized abutments 

allowing proper cement removal.

SIMIlArItIeS AnD DIFFerenCeS BetWeen rISK InDICAtOrS/FACtOrS 

FOr PerIODOntAl DISeASeS VerSuS PerI-IMPlAnt MuCOSItIS

A recent systematic review summarized potential risk indicators for peri-implant 

mucositis and identified biofilm accumulation and smoking as risk indicators.44 In 

addition, a cross-sectional study showed that plaque score was a risk indicator 

for peri-implant mucositis in a dose-dependent manner (Table 2).36 Data from the 

2009–2012 National Health and Nutrition Examination Survey (NHANES) identified 

cigarette smoking as a modifiable risk indicator for all levels of periodontitis 

severity.67 Uncontrolled diabetes, male gender, and age were also identified 

as risk indicators for periodontal disease.67 Thus, there are similarities in risk 

indicators for peri-implant mucositis and periodontal disease, although there 

is still limited information available regarding risk for peri-implant mucositis.

non-biofilm-induced mucositis conditions

Mucosal diseases such as oral lichen planus (OLP) have been suggested to 

negatively affect the ability of the epithelium to attach to titanium surfaces. 

Hence, it may be postulated that peri-implant mucosa affected by such 

conditions would also respond differently than a healthy peri-implant mucosa 

to a bacterial challenge, resulting in a faster breakdown of the peri-implant soft 

tissue seal. The prevalence of peri-implant mucositis was assessed in patients 

diagnosed with oral lichen planus (OLP) and compared with that of control 

patients.68 The results indicated that the presence of OLP was not associated 

with a higher prevalence of peri-implant mucositis.68 These results were 

confirmed in a cross-sectional study failing to report significant differences in 

the prevalence of peri-implant mucositis in patients with dental implants and 

diagnosed with or without OLP.69 However, in patients diagnosed with OLP 

and gingival desquamation, a significantly higher prevalence of peri-implant 

mucositis was observed.68 This higher prevalence of peri-implant mucositis 

reported in the study by Hernandez et al.68 may be associated with higher 

plaque scores, with the stomatologic condition per se or with both.

It has been suggested that susceptible patients may suffer from allergic/

adverse reactions to materials such as titanium and titanium alloys;70 however, 

the evidence remains very limited.71
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COnCluSIOnS

Peri-implant mucositis is an inflammatory lesion of the peri-implant mucosa 

in the absence of continuing marginal bone loss. Peri-implant mucositis is 

primarily caused by a disruption of the host–microbe homeostasis at the 

implant–mucosa interface and is a reversible condition at the host biomarker 

level. Optimal biofilm control in experimental peri-implant mucositis studies 

may take longer than 3 weeks for complete resolution at the clinical level. 

Factors associated with peri-implant mucositis include biofilm accumulation, 

smoking, and radiation therapy. Regular supportive peri-implant therapy with 

biofilm removal is an important preventive strategy against the conversion of 

health to peri-implant mucositis and also against the progression of peri-implant 

mucositis to peri-implantitis.
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CONTiNuiNG 
prOfESSiONAl 
dEvElOpmENT 
QuESTiONNAirE – 
ArTiClE 2

PerI-IMPlAnt MuCOSItIS

2.1 Which of the following statements is not true with respect to 

peri-implant mucositis?

A. Mucosal inflammation

B. Absence of marginal bone loss

C. Irreversible

D. Suppuration

2.2 Which of the following may be regarded as a definitive risk 

indicator for peri-implant mucositis?

A. Cardiovascular disease

B. Screw-retained implant prosthesis

C. Biofilm accumulation

D. Insufficient keratinised mucosa

2.3 With reference to the table documenting the difference and 

similarities between gingivitis and peri-implant mucositis, the 

inflammatory response to biofilm accumulation in the peri-

implant mucosa is more severe than that encountered in the 

soft tissues surrounding natural teeth. 

True or False?

2.4 Prevalence of peri-implant mucositis in patients who fail to 

comply with supportive implant therapy:

A. 24%

B. 48%

C. 72%

D. 96%

2.5 The clinical signs of peri-implant mucositis can take longer than 

……… weeks to resolve following re-introduction of optimal 

plaque control measures?

A. 1

B. 2

C. 3

D. 4 
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BACKGrOunD

The use of pacifiers is accepted during the first year of life, because it decreases 

the risk of sudden infant death syndrome, due to its influences on autonomic 

and cardiovascular control; in addition, it could help to calm the children and 

improve his/her psychological development [1]. Also other non-nutritive habits 

such as thumbsucking or fingersucking are often implemented by infants/

children to pacify and comfort themselves, as sucking is a natural instinct for a 

baby, and it is the baby’s first coordinated muscular activity [1]. However, from 

the craniofacial development point of view, the use of a conventional pacifier 

for a long time (over 2 years) [2] and with high frequency (a “daily use”, as 

recently stated by Ling [1]) has been associated with some alterations of the 

occlusion, such as anterior open bite and posterior crossbite [3–5].

For this reason, the so-called orthodontic pacifiers have been introduced 

into the market, designed with a flattened nipple to simulate mothers’ nipple 

anatomy, to maintain the necessary pressure of tongue on the palatal vault and 

to obtain a more acceptable lip seal, allowing its physiological development 

and reducing the side effects related to utilising conventional pacifiers [6–9]. 

In fact, the use of such pacifiers would rise to replicate the patterns of muscle 

contraction, tongue position and nasal breathing similar to the ones occurring 

during breastfeeding, whereby they would not interfere with the growth and 

development of the face and occlusion [10].

The first systematic literature review on the differences between conventional 

and orthodontic pacifiers [11], was not able to draw any conclusion due to the 

low level of available studies, requesting more data on this field. That systematic 

review did not include parameters such as frequency and duration of pacifier 

usage. Another recent systematic review [12] including five trials about the 

comparison between orthodontic and conventional pacifiers [6, 7, 10, 13, 14] 

concludes that a proper definition for a functional or orthodontic pacifier is 

missing, and that functional orthodontic pacifiers seem to cause less anterior 

open bite than conventional ones, while the no statistical difference implies 

the absence of an association between the prevalence of posterior crossbite 

and the use of orthodontic pacifiers [6, 10]. Thus, the main conclusion stated 

the insufficiency of currently available evidence to support this hypothesis that 

the usage of orthodontic pacifiers is able to prevent malocclusion traits when 

compared to conventional ones, and that new data on orthodontic pacifiers 

effects are necessary in literature to substantiate the argument [8].

Orthodontic pacifiers, while reducing the occurrence of malocclusions, 

also lessen the risk of gaining those poor oral habits, which are harder to 

stop in children, for example fingersucking/thumbsucking. In other words, the 

rationale is that if the child gets the maximum satisfaction from orthodontic 
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ABStrACt

Background: Pacifier sucking habit has been associated in the literature 

with alterations of dental occlusion, and it could be a predisposing factor 

for other poor oral habits among children. Orthodontic pacifiers have 

been introduced in the market aiming to reduce these disadvantages 

caused by the conventional type of pacifiers. The aim of this study was 

to evaluate the prevalence of poor oral habits and malocclusions, after 

usage of orthodontic pacifiers in children with primary dentition.

Methods: A sample of 198 pre-school children, aged 3–5 years, (96 

males and 102 females) who had exclusively used an orthodontic pacifier 

were included in order to assess the level of poor oral habits and the 

absence/ presence of dental malocclusion. Firstly, children’s parents/

legal guardians were given a validated questionnaire, then the children 

were clinically examined at a dental clinic.

Results: Most of the children (79.79%) had started using the orthodontic 

pacifier within the first 3 months of life, and the 43.49% of them continued 

using it over a period of 2 years. The recorded percentage for those who had 

used it throughout sleep was 89.39%. Mouth breathing during the night was 

reported for 36.04% of the children. Tongue thrust swallow affected 16.16% of 

the sample. The 5.56% of the data indicated the presence of fingersucking/

thumbsucking habit. The noted percentages for children with lip biting, lingual 

interposition between teeth at rest and those with nail biting, were 5.56, 12.63 

and 15.15%, respectively. The regression revealed a significant contribution 

between early start of using an orthodontic pacifier with the prevalence 

of fingersucking/thumbsucking (OR 0.13, 95% CI 0.04–0.47, p = 0.0004).

This also reported a noticeable increase of the malocclusion prevalence 

among the female gender (OR 2.74, 95% CI 1.42–5.31), as well as those 

who were not exclusively breastfed (OR 2.26, 95% CI 1.17–4.37).

Conclusions: Orthodontic pacifiers does not favor the development of poor 

oral habits, even if it has been used for a period of 2 years in children with 

primary dentition. Children who begin to use orthodontic pacifier between 

0 and 3 months, are less likely to acquire fingersucking/thumbsucking 

habit. The use of an orthodontic pacifier appears not to be correlated 

with the prevalence of malocclusion in primary dentition, differently from 

what stated in literature about the conventional type of pacifier.

Keywords: Fingersucking, Thumbsucking, Pacifiers, Malocclusions, 

Tongue habits, Oral habits
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pacifier sucking (a non-dangerous sucking), he will not feel the need to acquire 

other poor habits. In addition, as an orthodontic pacifier can enhance the 

coordination between breathing and sucking-swallowing by oral stimulation, 

it could also prevent mouth breathing.

As poor oral habits and mouth breathing may be predisposing factors for 

formation of malocclusion, [4, 15, 16] knowledge of orthodontic pacifiers role 

to contribute or prevents them, could help in determining better options for 

children’s oral health care. But unfortunately, literature still lacks data on the 

frequency of poor oral habits and breathing pattern among those children 

using orthodontic pacifiers.

Thus, the aim of this observational study was to investigate the prevalence 

of poor oral habits and malocclusions, in children using an orthodontic pacifier.

MetHODS

In this observational study, conducted at the University of l’Aquila (Central Italy), 

including a database of customers who gave their consent to Philips S.p.A. 

(Viale Sarca 235, 20,126 Milano, Italy) to participate in this screening event. 

The collected data covers purely a group of pre-school children aged 3–5 

years, who had exclusively used the orthodontic pacifier brand called Philips 

Avent (Philips S.p.A., Viale Sarca 235, 20,126 Milano, Italy). Then, the parents/

legal guardians have been contacted by an Orthodontics residency student 

from the University of L’Aquila, in order to provide them all the information 

regarding the research protocol. A free clinical oral examination at the dental 

clinic of the University was offered to all the contacted parents/legal guardians 

so as to encourage their participation in the study. The protocol agrees with 

the declaration of Helsinki and was approved by the ethical committee of 

the University of L’Aquila and the content validity of the questionnaire has 

been obtained in a qualitative way. In order to validate the questionnaire, 

a number of 15 experts in the field of orthodontics have been provided with 

the question sheet, to evaluate and comment on the grammar, use of proper 

words, transparency and correct placement of each question and its related 

answer options. Finally, according to the experts’ comments and suggestions, 

the questions were reconsidered and corrected. Then, the final edited version 

of the questionnaire was used to proceed with the present study.

The sample size was corresponding to a previously fulfilled cross-sectional 

study on the same topic, [17] in which the prevalence of malocclusion of 50%, 

a 95% confidence interval, and a standard error of 7% were assumed. The 

sample size of Lopes Freire included a minimum of 195 children. Thus, during 

the initial stage a total number of 250 children were contacted.

About 210 of parents/legal guardians confirmed the participation of their 

children to the study, and a dental visit appointment has been scheduled 

for each participant. An informed consent form regarding the study and the 

dental examination has been handed to the parents at the beginning of the 

appointment, and it has been signed before clinical examination was carried 

out. Then, each parents/legal guardian has been provided with a validated 

questionnaire designed to collect information about the oral habits and general 

behaviors concerning oral health of their children and they utmost cooperation 

and honesty were requested while answering the questions. They were also 

asked not to hesitate to request any clarification in case of unclear questions. 

Lastly, the children were clinically examined on the dental chair, to determine 

the presence/absence of malocclusion and crossbite [18].

Tongue thrust swallow, tongue interposition between the dental arches 

at rest and tongue tie were also evaluated following a clinical protocol [19].

The clinical examination was performed by an experienced specialized 

orthodontist (S.C.), a principal investigator, with more than 5 years of orthodontic 

training and blind to the answers given to the questionnaire by the parents/legal 

guardians. The clinical examination of 15 children was repeated twice after a 

period of 15–30 days from the first examination, to evaluate the intra-operator 

method error and to assure that both examinations data agreed for 100% of 

the variables for all the children.

After the examination, to maintain the integrity of the study results, data 

from the assessed participants with severe skeletal discrepancy or craniofacial 

anomalies as cleft lip or palate, were excluded from the present analyses. In 

addition, also data from subjects with alterations of number, size and shape 

of deciduous teeth, or with major tooth destruction/reconstruction, systemic 

diseases and/or neurological diseases were excluded from analyses.

Therefore, data from a final sample of 198 children aged 3–5 years, with 

primary dentition were finally included in the present investigation. Ultimately a 

final data representing a sample of 198 children aged 3–5 years, with primary 

dentition were included in the present investigation.

StAtIStICAl AnAlySeS

The Kolmogorov-Smirnov test was used to realize whether the data is normally 

distributed. The result of this analysis showed that the data was not normally 

distributed (p-value = 0.00). Hosmer & Lemeshow, VIF (Variance Inflation 

Factor) and Cook’s distance tests were utilized independently to measure the 

goodness-offit of this logistic model, using R software (3.5.1 version).

A descriptive statistical analysis was conducted to illustrate the characteristics 

of the sample, the data obtained from the questionnaires, the prevalence of 

poor oral habits and malocclusions. In order to study the relationship between 

orthodontic pacifier sucking, poor oral habits and malocclusion, cross-tabulation 

analysis was performed among variables and the χ2 test was used, providing Odds 

Ratios (OR) with a 95% confidence interval (CI) for each significant association.

Then the statistically significant variables were introduced to this logistic 

regression model, with the presence/absence of malocclusion and poor oral 

habits, placed as dependent variables.

It has been analyzed to verify whether resulted fitted to the data.

For each analysis, the threshold for statistical significance was set at p < 0.05.

reSultS

Table 1 reports the characteristics and all the results of the present survey. As 

seen in Table 1, it emerged that most of the children (79.79%, 156 children out 

of 198) started using the orthodontic pacifier early, within the first 3 months of 

life, and often continued using it for a duration over 2 years. Thus, a great part 

of sample including 43.94% used the orthodontic pacifier for more than 2 years, 

while a lower percentage of children 31.82% used the pacifier for a period 

up to 2 years. The percentages of children who gladly used their orthodontic 

pacifier (78.28%, 155 children out of 198) and those who used it during sleep 

in the first year of life (89.39%, 177 children out of 198) were also very high.

When the sample was divided into two groups, based on the presence/absence 

of a malocclusion, compared to each other, statistically significant differences 

for gender distribution, with a significantly higher percentage of females with 

malocclusions compared to the males (63.38% vs 44.88%, p = 0.012), and for 

breastfeeding, which interested a lower proportion of children in the malocclusion 

group (71.65% vs. 57.75%, p = 0.046), were detected. The estimates of the ORs 

adjusted for the effects of the other factors are presented in the model (Table 2), 

through a logistic regression, that revealed a significant contribution of female 

gender (OR 2.74, 95% CI 1.42–5.31), and the not exclusive breastfeeding (OR 

2.26, 95% CI 1.17–4.37) in increasing the probability of developing a malocclusion.

The regression revealed a significant contribution of the beginning of orthodontic 

pacifier sucking on the prevalence of fingersucking/thumbsucking, because 

children who began to use orthodontic pacifier very early, between 0 and 3 

months, were less likely to develop fingersucking/thumbsucking respect to children 

who begun after 3 months (OR 0.13, 95% CI 0.04–0.47, p = 0.0004) (Table 3).
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table 1: descriptive characteristics of the sample

Variable n (%)

Gender

Male 96 (48.48)

Female 102 (51.52)

Age

(in years) 3–5 years

What age did your baby start to use pacifiers at? 

0–3 months 156 (78.79)

4–6 months 26 (13.13)

7–12 months 16 (8.08)

How long did your baby use pacifiers?

6 months 26 (13.13)

1 years 22 (11.11)

2 years 63 (31.82)

> 2 years 87 (43.94)

Did your baby start to use pacifiers gladly?

No 43 (21.72)

Yes 155 (78.28)

Did your baby use the pacifier during sleep during the 
first year of life? 

No 21 (10.61)

Yes 177 (89.39)

Have you been informed at baby’s birth about how to 
make your baby sleep safely?

Yes 181 (91.41)

No 17 (8.59)

Variable n (%)

Did your baby suffer recurrent otitis complaints?

 No 178 (89.90)

Yes 20 (10.10)

Was your baby exclusively breastfed for the first six 
months of life? 

Yes 132 (66.67)

No 66 (33.33)

Have you been informed at birth about benefits and not 
using pacifiers? 

Yes 111 (56.06)

No 87 (43.94)

Did your baby suffer gastro-oesophageal reflux 
problems (frequent regurgitation, vomiting after meals)?

No 161 (81.31)

Yes 37 (18.69)

Does your child sleep with open mouth?

No 126 (63.96)

Yes 71 (36.04)

Does your child suck his/her finger/thumb?

No 187 (94.44)

Yes 11 (5.56)

Did your baby suffer with weaning?

No 191 (97.46)

Variable n (%)

Yes 5 (2.54)

Variable n (%)

Does the child bite his/her lip?

No 187 (94.44)

Yes 11 (5.56)

Does the child bite his/her nails?

No 168 (84.85)

Yes 30 (15.15)

Clinical examination: presence of malocclusion

No 127 (64.14)

Yes 71 (35.86)

Clinical examination: presence of crossbite

No 162 (81.82)

Unilateral 28 (14.14)

Bilateral 8 (4.04)

Clinical examination: presence of tongue thrust swallow 

No 166 (83.84)

Yes 32 (16.16)

Clinical examination: tongue interposition between 
dental arches at rest 

No 173 (87.37)

Yes 25 (12.63)

Tongue tie

No 178 (89.89)

Yes 20 (10.11)

For the model stated in Table 2, the Hosmer and Lemeshow goodness of fit 

test become non-significant since P-value = 1 (χ-squared = 2.9107e-23, df = 2). To 

identify influential outliers, plot of Cook’s distance is shown in Figure 1. There is no 

influential outliers because of all observation has the Cook’s distance less than 1.

table 2: logistic regression analysis for the development of malocclusion and the 
explanatory variables (gender, breastfeeding)

risk factor Or° 95% CI

Gender

Males# 1

Females 2.74 (1.42–5.31)*

Was your baby exclusively breastfed for the first six months of life? 

Yes# 1 (1.17–4.37)*

No 2.26

95% CI 95% confidence interval
# Reference category
* Statistically significant association
° adjusted ORs for the other factors in the model

table 3: logistic regression analysis for the association between development of 
fingersucking/thumbsucking and the age of beginning of orthodontic pacifier sucking)

risk factor Or° 95% CI

Age of beginning of orthodontic pacifier use:

> 3 months# 1

0–3 months 0.13 (0.04–0.47)*

95% CI 95% confidence interval
# Reference category
* Statistically significant association
° adjusted ORs for the other factors in the model

VIF for two predictors Gender, and Breastfeeding is 1.033. So we see from 

the output of the VIF function, that the variables Gender and Breastfeeding 

are not collinear.

For the model stated in Table 3, Hosmer and Lemeshow test with p-value = 

1 (χ-squared = 3.045e27, df = 2) suggests a good fit for the data. Further, since 

all points for Cook’s distance is less than 1, we can conclude that there is no 

influential outliers (see Figure 2). Hence two models adequately describe the data.

No other associations were detected among the poor habits and the 

orthodontic pacifier sucking.
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Figure 1: Cook’s distance plot to find influential outliers for model 1, the development 
of malocclusion and the explanatory variables (gender, breastfeeding)
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Figure 2: Cook’s distance plot to find influential outliers for model 2 (development 
of fingersucking/thumbsucking and the variable age of beginning of orthodontic 
pacifier sucking)

DISCuSSIOn

This observational study aimed to evaluate the prevalence of poor oral habits 

and malocclusions among children after using an orthodontic type of pacifier. 

The sample (198 children, ranging between 3 and 5 years of age) is undoubtedly 

the most extensive report among the published literature, recording the data of 

children who have exclusively used an orthodontic pacifier. Thus, the collected 

data can be generalized for the population of children who use orthodontic 

pacifiers. In addition, previously, no study has looked into whether or how 

orthodontic pacifier sucking is interrelated with poor oral habits, mouth 

breathing and tongue thrust swallow.

In the present sample, the great part of children (78.28% of the whole sample) 

gladly started utilizing orthodontic pacifier during their first 3 months of life 

(78.79% of the whole sample), adopting it regularly throughout the night, in 

their first year of age (89.39% of the whole sample). Thus, the present data can 

confirm that orthodontic pacifier was generally well accepted by children, as 

this fact has already been reported in various literatures [6, 10, 20]. In addition, 

the collected data of the present study revealed that the 91.41% of the parent/ 

guardians had been properly informed right from the beginning about the 

advantages of orthodontic pacifiers over the conventional types and also the 

risks related to its prolonged usage. This also has been outlined that a great 

number of children were given their pacifiers during the night (89.39% of the 

whole sample), following the recommendations of pacifier usage, i.e. that it 

should be used while the infant is sleeping and not reinserted if the child drops 

it during sleep [21] (today, the recommended usage would be for sleeping 

and for less than 4–6 h per day) [22]. These data are in close agreement with 

the fact that an orthodontic pacifier is adopted by those mothers who are 

adequately informed concerning the risks of using conventional pacifiers. 

The present data also indicate that no significant correlation was detected 

between the duration of the pacifier sucking and the prevalence of recurrent 

otitis, as recurrent otitis was recorded only for 20 children out of 198 (10.10%). 

Differently from another previous report, which observed that pacifier sucking 

for a period exceeding 10 months, increases the risk of recurrent otitis [23].

Mouth breathing during the night was present in 71 children out of 198 (36.04% 

of the sample). The result of present study suggests that there exists a predominant 

pattern of nasal breathing among participated children. While, no relationship 

can be deduced between the breathing pattern and orthodontic pacifier sucking.

This result agrees with a recent survey from a sample of 1405 children 

between the ages of 2 and 7, (699 females and 706 males), in which oral 

breathing was present in 26.3% of the total children, concluding for the great 

benefits of an early interceptive treatment, as it is categorized as grade 2 of 

risk, requesting a periodical surveillance, and ear, nose, and throat evaluation 

for breathing problems. [24]

In a previous sample of 36 pre-school children with primary dentition 

using conventional pacifier, Nihi found that 22.2% of them (8 subjects out 

of 36) had mouth breathing at rest, while only 8.3% (4 children out of 48) of 

pacifier non-users showed mouth breathing [2]. According to Nihi a higher 

prevalence of mouth breathing among pacifier users with respect to controls, 

may be associated to the altered position of the tongue in the mouth, which 

causes these subjects to keep their mouths open and consequently develop a 

mouth-breathing pattern. This explanation may be justifiable both for children 

using conventional as well as orthodontic pacifiers, although the present data 

seem to be insufficient to validate any correlation between pacifier sucking 

and mouth breathing. Therefore, it may be concluded that the pacifier sucking 

is not strongly related to breathing pattern during the night.

The result of present observational study, reveals that the tongue thrust 

swallow affected 16.16% of the sample (32 children out of 198), and no significant 

dependency could be established with pacifier sucking beginning or its duration. 

In the sample analyzed by Nihi , tongue thrust swallow was detected in 27.8% 

(10 out of 36 subjects), a percentage higher than that of the present study 

(16.16%; 32 children out of 198) [2]. Nihi associate the tongue thrust swallow with 

a prolonged pacifier-sucking habit, which delays maturation of the swallowing 

reflex. The present data suggest that an orthodontic pacifier thin neck nipple 

structure could be helpful to reduce the occurrence of tongue thrust swallow, 

as also hypothesized previously [13]. With regard to the poor oral habits, 

5.56% of the present sample (11 children out of 198) reported fingersucking/

thumbsucking, but no relationship was detected between breastfeeding and 

fingersucking/thumbsucking. In addition, those children who began to use 

orthodontic pacifier very early between 0 and 3 months of life – showed a 

lower risk to develop fingersucking/thumbsucking habit in respect to children 

who begin after 4 months (OR 0.13, 95% CI 0.04–0.47, p = 0.0004) (Table 3). 

This result is in an acceptable agreement with the recommendation of both 

Canadian and American Dental Associations, which suggest pacifiers out of 

finger/ thumb sucking, as it would be more convenient for parents to control 

the sucking habit, as it is easier to wean a child’s habit from a pacifier, than 

from a thumb [25, 26].

This finding appears to disagree with what is generally believed for 

conventional pacifiers, i.e. that if conventional pacifiers are given to infants in 

the early postpartum period, when they are learning to suck from their mothers’ 

breasts, its use may act as a favour for a later fingersucking/thumbsucking 

habit development [27]. In agreement with this statement, Ling reported, 

from a sample of 1034 Asian children aged 2 to 5 years old, that children 

who use conventional pacifiers “daily” have significantly higher chances of 

developing fingersucking/ thumbsucking habits [1], while the present study 

does not confirm this association in the case of orthodontic pacifiers. The 

present data states the opposite concept, i.e. children who began to use 

orthodontic pacifier during the first 3 months of life are less likely to develop 

fingersucking/thumbsucking with respect to children who had begun after 4 

months (OR 0.13, 95% CI 0.04– 0.47, p = 0.0004). It must be noted that Ling 

report data on conventional pacifiers, and did not analyze the beginning of 

the pacifier sucking, but only its frequency (a “daily” use or “not daily” use) 

(OR 2.136; 95% CI 1.11–4.10) [1]. These factors provide satisfactory explanation 

concerning the different conclusions between the two studies. To the authors 
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best knowledge there is no published work on the relationship between pacifier 

sucking and fingersucking. The only study performed is the one reported in 

1977, the author came to the conclusion that there exists an inverse relation 

between two habits [28] this is quite compatible with the results obtained in 

the present study.

Thus, it is not difficult to draw a conclusion that the infants who begin 

early to use orthodontic pacifiers may experience a kind of satisfaction and 

this can reduce the urge for further addiction, preventing the development 

of other poor oral habits.

About the other poor oral habits, the proportions of children having the 

habits of lip biting, tongue interposition between dental arches, or nail biting 

were 5.56% (11 children out of 198), 12.63% (25 children out of 198)

and 15.15% (30 children out of 198), respectively. In addition, the use of an 

orthodontic pacifier for more than 2 years seems not to favor the acquisition 

of additional poor oral habits, even when used for more than 2 years. These 

percentages appear low and acceptable, if compared with a general population 

of 1405 preschool children between the ages of 2 and 7 (699 females and 706 

males), similar to recently analyzed study in which a percentage of 27.5% of 

children having bad oral habits was observed. [24]

In addition, no association was detected between the duration or the 

beginning of orthodontic pacifiers sucking, and the frequencies of these poor 

oral habits. These data suggest that orthodontic pacifier sucking doesn’t cause 

the dependency to other poor oral habits. Only a few studies in literature had 

analyzed the relationship between pacifier sucking and other poor oral habits. 

About the tongue interposition between dental arches at rest, it was previously 

investigated in a sample of 36 preschool children with primary dentition using 

conventional pacifiers, and it was observed in 38.9% of children (14 subjects 

out of 36) [2], a percentage higher respect to the present study of 12.63% (25 

children out of 198).

In general, the low frequencies of poor oral habits in the present sample 

could indicate that the use of orthodontic pacifiers do not represent a 

promoting factor. Despite what reported about conventional pacifiers, it could 

be hypothesized that infants could experience improved safety and satisfaction 

due to the unrestricted sucking, as previously reported for breastfeeding [1] 

and thus no other sucking actions are needed, leading to a low frequency 

of fingersucking/thumbsucking and other poor oral habits in children using 

orthodontic pacifiers.

With regard to the prevalence of malocclusions, in the present study, all the 

various types of malocclusions hypothetically correlated to poor oral habits 

were summarized together in a unique variable (i.e. “malocclusions”). The 

logistic regression failed to evidence any correlation between orthodontic 

pacifier sucking and the presence of malocclusions in the present sample, as 

only the gender and the breastfeeding variables were significantly related to 

the prevalence of malocclusion (Table 2). Also, the duration of using orthodontic 

pacifier was not associated to the prevalence of malocclusions. This could be 

considered an interesting finding, as malocclusion in the deciduous dentition 

represents a risk factor for the necessary orthodontic treatment of permanent 

dentition [29].

In the present sample, 36 children out of 198 (18.18% of the sample) showed 

a posterior crossbite (28 children showed unilateral crossbite, and 6 children 

showed bilateral crossbite). The prevalence of posterior crossbite in children 

using conventional pacifiers varies from 12.8 to 88.9%, as evaluated in a recent 

systematic review [12]. But in a sample of 55 children using orthodontic pacifiers, 

Lima [10] reported only 4 cases out of 55 having posterior crossbite (7.27%). To 

explain the difference with the present sample, we should consider that Lima 

recorded a very low prevalence of crossbite (6 children out of 55, i.e. less 

than 10% of the sample) even among children using conventional pacifiers. 

Thus, the results observed from Lima [10] could be associated not only to the 

type of pacifier, but probably to the lower mean age of children, that was 

28.2 ± 1.9 months (with an initial age range for selection of subjects indicated 

as 12–24 months) in their sample, while in the present study the age of the 

children ranged between 3 and 5 years. Furthermore, Lima excluded subjects 

with enlarged adenoids or respiratory problems, with history of finger sucking, 

lip sucking, lip biting and lingual interposition, while in the present sample 

these exclusion criteria were not adopted. Thus, the percentage observed in 

the present sample appear more generalizable to the population of children 

adopting orthodontic pacifiers.

From the present data, no significant correlation was found out between 

the beginning of using orthodontic pacifier, its duration, and the frequency 

of crossbite. Previous literature based on conventional pacifiers, strongly 

correlates the posterior crossbite with the duration of the habit, until 4–6 

years of age [30], and with the use of a pacifier for more than 36 months 

[31], more than 2 years [2], more than 15.5 months [6], or more than 1 year [1]. 

The present observation suggests that the design of the orthodontic pacifier 

doesn’t promote the occurrence of posterior crossbite, even when used for 

more than 2 years.

Most of the previous literature state that with a long duration and high 

frequency of conventional pacifier usage, there is a tendency to hyperfunction 

of the buccinator muscle, which causes a deficiency in transverse growth of the 

maxilla and increased frequency of crossbites. Differently, orthodontic pacifiers 

are designed to avoid hyperfunction of the buccinator muscle. However, some 

previous studies on conventional pacifiers failed to evidence for an association 

between posterior crossbite and pacifier sucking. For example, Moimaz could 

not find any statistically significant difference concerning posterior crossbite 

between the patients with or without previous usage of a pacifier at 12, 18, 

and 30 months, except when the posterior crossbite was associated with 

fingersucking [32–34]. The present data did not reveal any relationship 

between the orthodontic pacifier sucking and the posterior crossbite, even 

when associated with fingersucking/thumbsucking. The present findings 

suggest that the use of an orthodontic pacifier should be not correlated to the 

prevalence of malocclusions in primary dentition, differently from what reported 

in literatures concerning the usage of conventional pacifiers.

At the end, this fact could be substantiated that contrary to popular belief 

regarding pacifier usage, an orthodontic type of pacifier has no effect on 

neither development of malocclusion, nor poor oral habits, this can be one 

of the considerable points to make orthodontic pacifier more preferable to 

the conventional ones.

lIMItAtIOnS OF tHe StuDy

This observational study was subjected to some limitations. A longitudinal 

design with an additional follow-up would be useful, especially for monitoring 

those children that used the pacifier for more than 2 years. Anyway, it should be 

noted that the present report did not indicate any higher risk of malocclusion 

for children with more than 2 years of pacifier usage with respect to those 

children with less prolonged usage, that confounders were reported, and 

adjustments for non-nutritive sucking habits were performed, trying to avoid 

biased results. It should also be considered that owing to its design, this study 

could be susceptible to recall bias. Finally, as parents are unable to monitor 

their children for 24 h per day, there may be an underestimation of the true 

level of poor oral habits.

REsEARch

PAGE 20 OHASA JOURNAL



COnCluSIOnS

The use of orthodontic pacifiers does not promote the occurrence of poor oral 

habits in children with primary dentition, despite its prolonged usage. An early 

orthodontic pacifier’s usage beginning (0–3 months) seems to be associated 

with a reduced risk of developing fingersucking/thumbsucking habit. The 

use of an orthodontic pacifier seems not to be related to the development of 

malocclusions in primary dentition differently from what previously reported 

in literature for conventional pacifiers. Further prospective controlled studies 

are encouraged to confirm what reported in the present study about the 

relationship between the use of orthodontic pacifiers and the incident of 

malocclusions and poor oral habits.

ABBreVIAtIOnS

95% CI: 95% Confidence interval; CI: Confidence interval; OR: Odds ratio; 

SPSS: Statistical Package for Social Science
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CONTiNuiNG prOfESSiONAl dEvElOpmENT 
QuESTiONNAirE – ArTiClE 3

POOr OrAl HABItS AnD MAlOCCluSIOnS AFter uSAGe OF OrtHODOntIC PACIFIerS

3.1 Orthodontic pacifiers were developed to:

A. Encourage suckling activity comparable to breastfeeding

B. Prevent malocclusion

C. Protect against poor oral habits

D.  All of the above

3.2 What recommendation would you give to a new mother regarding 

the use of an orthodontic pacifier:

A. During sleep and for less than 2 to 3 hours per day

B. During sleep and for less than 4 to 6 hours per day

C. During sleep and for less than 8 hours per day

D. During sleep and for less than 10 hours per day

3.3 To guard against finger or thumb sucking it is advisable to institute 

orthodontic pacifier use within …….. months following birth:

A. 3

B. 6

C. 9

D. 12

3.4 In the study conducted by Caruso et al., 2019, a factor that was found 

to increase the risk for development of malocclusion was:

A. Male gender

B. Non-exclusive breastfeeding

C. Extended duration of pacifier usage

D. Earlier initiation of pacifier usage

3.5 Posterior crossbite in the primary dentition is not linked to:

A. Hyperfunction of the buccinator muscle

B. Insufficient transverse growth of the maxilla

C. Orthodontic pacifier usage

D. Conventional pacifier usage
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EThIcs

WG Evans

Source: SADJ September 2019, Vol. 74 No. 8 p462–463

CASe

The concept of Dignity may be considered as integral 

to the human condition.. and most observers would 

agree. Where there is less agreement, however, is 

how each observer would define Dignity.

It is intriguing to realise that despite the universal 

recognition of the importance of Dignity, there 

remains considerable debate as to what exactly 

is implied by the concept.

In the healthcare professions, dignity and ethics 

are intimately interwoven, as exemplified by Thomas 

Aquinas who claimed that there was a virtue in 

acknowledging the dignity of a person, respecting 

and honouring that status.1 Aquinas called this virtue 

observantia, claiming that justice depended on the 

observation of dignity.1

That explanation of dignity at once runs against 

the definitions commonly provided in dictionaries 

when the emphasis appears to be one of dignity 

being related to the individual... a type of self 

respect, a personal attitude.

Roget’s International Thesaurus lists several 

characteristics together with “dignity: stateliness, 

portliness, courtliness, grandeur, loftiness, nobility, 

lordliness… etc. and even includes at the end of 

the list of 19 similar words... the state of sobriety! 

It is clear that in the healthcare professions there 

should be a broader understanding and application... 

and that it is the dignity of the patient which may 

be the more important.

Once again, Aquinas spells it out.. the action of 

observantia, which already recognises the relevance 

of the other person… should be supported by the 

action of misericordia… which is the empathy shown 

when confronted by those suffering an affliction.1

Consider the patient whose personal dignity 

may be challenged... and even denied. There is 

an initial loss of dignity when it is a toothache 

which has brought the patient to the surgery. Then 

the requirement that there should be obedience 

to instructions... is that why those attending for 

treatment are called “patients” why not “clients” 

or “customers”?

The first move when he/she is seated in the 

dental chair is the placement of a bib… redolent 

of infant days when drooling was the norm! Now 

local anaesthesia reduces the ability to control 

the lips... and even the most dignified of patients 

ends up drooling! And has difficulty in articulating 

clearly! The environment imposes upon the 

patient and restricts his/her behaviour, resulting 

in a sense of loss of control, a direct challenge to 

personal dignity.

It is in the management of this challenging 

situation that the principles of professional Ethics 

come into play. Essentially these principles are 

readily expressed in Thomas Aquila’s concept of 

misericordia… which is the empathy felt by the ethical 

practitioner… but to be fully effective, misericordia 

should be accompanied by observantia... the 

recognition in the first place that the patient is 

worthy of respect. That combination is important. 

Should the practitioner follow only observantia, 

there is the risk of according too much autonomy 

to the patient... whilst misericordia alone could 

result in the opposite... too great a dictatorship 

by the practitioner and a suffocating of the dignity 

of the patient.1 The challenge to the discipline is 

finding the correct balance so there is action in unity.

Practitioners should be aware of just how easily 

that balance may be disturbed or disrupted. Nora 

Jacobson, in searching for a taxonomy of dignity, 

accumulated a long list of actions which were inimical 

to the ethical management of dignity.

In every encounter between people... or between 

patient and practitioner… there is a assessment of 

physical and social characteristics... eye contact, 

dress, age, gender, responses …and inappropriate 

interpretation may lead to a sense of violation of 

dignity.2

Amongst the disrupting behaviours listed by 

Jacobson are: Rudeness, Indifference, Condescension, 

Diminishment, Contempt, Dependence, Restriction, 

Trickery, Labelling, Vilification, Discrimination.

THE bifidiTy Of diGNiTy
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CONTiNuiNG prOfESSiONAl dEvElOpmENT 
QuESTiONNAirE – ArTiClE 4

tHe BIFIDIty OF DIGnIty

4.1 In medical practice dignity is bifid – the ethical practitioner acknowledges 

and honours both his/her and the patient’s worth.

True or False? 

4.2 Definition of misericordia:

A. Justice

B. Empathy

C. Acknowledging the dignity of a person

D. Honouring the dignity of a person

4.3 Factors in the dental environment that challenge a person’s dignity:

A. Need to obey instruction

B. Toothache

C. Local anaesthesia

D. All of the above

4.4 Patient-centred practice requires:

A. Appropriate balance between observantia and misericordia

B. Emphasis of observantia over misericordia

C. Emphasis of misericordia over observantia

D. Observantia alone

4.5 The dignity of the patient is not honoured by:

A. Friendly, formal greeting

B. Communication at eye-level

C. Running late

D. Keeping the client informed with respect to treatment 

progress

There are more… the ethical practitioner is 

alert to these behaviours and will control these 

reactions. Further, however, Jacobson echoes 

Aquinas when she observes that dignity is likely 

to be promoted when there is a combination of 

effects... the patient in a position of confidence 

and self assurance, expecting sound treatment, 

the practitioner in a position of compassion. That 

favourable situation (solidarity) promotes dignity 

supported by transparency, friendliness, calm.2

It is often in the small courtesies that the respect 

due to patients may be shown.. the greeting, formal 

but friendly, sitting down next the patient when 

discussing treatment and not towering over him/her, 

keeping the patient informed on the process,... and 

of course adhering to the appointment schedule... 

time is of the essence!

The last word may be that from The Shorter Oxford 

English Dictionary “Dignity is the quality of being worthy 

or honourable, worth, excellence.” That is fine, we 

do strive for that quality. Remember however Dignity 

in the profession is bifid, extending also to include 

respecting those same qualities in the patient. ●
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COlGATE lAuNCHES 

INDUsTRY NEWs

Kathy dolloway, Elaine Johnson, Lilian Terblanche [name missing] and Suzette Pirow
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UNIVERsITY UPDATE

The University of the Western Cape invites Oral Hygienists for Course 1 in the Expanded Scope of 
Practice (2000) as published in the Government Gazette No.21736 of Nov 2000, Regulation No. R1150. 
This course includes procedures, such as, administering of local anesthesia, temporary restorations, 
restoration of cervical abrasion lesions, placement of soft linings in dentures as tissue conditioners, 
taking cytological smears and specified functions in orthodontics, as appropriate to the scope of the 
profession of Oral Hygiene. This set of expanded functions will give Oral Hygienists an opportunity to 
acquire the requisite skills for independent practice.

Date of course: 1–12 June 2020. Cost: R9500. Please indicate your interest before 30 March 2020 
by filling in the attached application form. Upon receipt of your application, a registration form with 
details of payment will follow. Note that this is the last of Course 1 that the University of the Western 
Cape will be offering.

Please direct all queries regarding the course to Ms Kelly Stuurman 021-9373162 kstuurman@uwc.ac.za
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University of the Western Cape 
Application form: 

   Date: 1-12 June 2020 

Entry-level requirements or

Core Course content: 

Applicant Details:  
HPCSA Reg. 
Number 
(Active member) 
Name and Surname 
as registered with 
the HPCSA 
Address 

Landline number Cell number Email address 

Please take note:  

application

registration and payment

UNIVERsITY UPDATE
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UNIVERsITY UPDATE

STudENT AwArdS 
ANd GrAduATiON

uNivErSiTy Of THE wESTErN CApE

In 2019 a total of 21 students obtained their Bachelor 

of Oral Hygiene degrees from UWC.

Congratulations to Lucinda Shaw, Nina Stanford 

and Zakiraah Davids who obtained their degrees 

cum laude.

Student Awards were sponsored by OHASA, 

GSK and Oral B, Johnson and Johnson, Colgate, 

Wright Millners, Ivodent, the Paedodontic Society 

of South Africa, Ms Crombie, Mr Cole Gilbert and 

the Dean of UWC. ●
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OhAsA NEWsUNIVERsITY UPDATE

STudENT AwArdS
uNivErSiTy Of prETOriA

Simone Smit, Rene du Bruyn and Kaokie Sepuru (incomplete caption)

Simone Smit Tabiso Sereps Sebaka and Beatrice van Dyk
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GAuTENG brANCH NEwS
OHASA

University of Pretoria – Oath-taking ceremony. Oral Hygiene final year students with lecturers Mrs C Kruger, 
Mrs N Sofala, Mrs B Dyk, Mrs T Buthelezi and OHASA Gauteng Chairperson Ms M Sepuru

Final year Oral Hygiene Students taking the Oath

Oral Hygiene top achiever, Simone Smit, with OHASA 
Gauteng Chairperson Kaokie Sepuru at the Oath-Taking 
ceremony – University of Pretoria

OhAsA NEWs

2020 is in full swing and the outcome of the year 

will be determined by your input and the motivation 

you have to keep going and achieving your goals. 

You have the power to shape your future and 

decide whether you will allow the year to merely 

pass you by, or seize the day and every opportunity 

presented to you.

The Gauteng Branch would like to welcome all 

the new oral hygienists and wish them the best of 

luck in the profession. May we all work together to 

make this career a respected and honourable one.

OAtH-tAKInG CereMOny 2019

This ceremony was held at the University of 

Pretoria on 29 November 2019 for the final year 

oral hygiene and dentistry students. The class of 

2019 was awarded their final year performance 

awards and took the Oath. Congratulations to all 

the oral hygiene students who progressed from 

being learners to becoming our newest colleagues! 

May you seize every opportunity that comes your 

way with both hands and be the best oral health 

practitioners to your patients.

Our heartfelt congratulations go to the top achiever 

in Oral Hygiene, Simone Smit, who received the 

following awards:

•	 Best performance in Preventative Dentistry as 

part of the module Odontology

•	 The best performance in Radiography Theory

•	 For the student with the third best oral presentation 

on a topic in Oral Hygiene

•	 The best performance during the final year

•	 Six distinctions for the modules: Counselling, 

Research, Pathology, VKM, Patients with special 

needs, and Comprehensive patient management

•	 Cum laude  

I would like to wish every OHASA member, their 

families and friends an amazing year and may you 

all achieve your heart’s desires.

Quote for 2020: Greatness doesn’t come from 

taking a “lean back” approach to career planning. 

Get out in front of opportunity – and it will come to 

you. Jocelyn K. Glei

Mmakaoka Kaokie Sepuru

Gauteng Branch Chairperson ●

OHASA GAutenG BrAnCH 
SeMInAr DAteS – 2020
We will be hosting three full-day branch seminars 

on the following dates:

•	 7 March 2020 – Centurion residential 

Country estate 

•	 6 June 2020 – Accolades (Midrand)

•	 3 October 2020 – Venue to be confirmed

We look forward to seeing you at all our 

seminars and hope you enjoy every speaker 

who is organised for you.
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OHASA EC members

wESTErN 
CApE 
brANCH 
NEwS

EASTErN CApE 
brANCH NEwS 

OHASAOHASA

OhAsA NEWs

I want to welcome you back into the new year 

of 2020 and wish you and your families a very 

blessed year ahead. 

Our annual breakfast meeting will be held on 

29 February 2020 at Belmont Square, Rondebosch, 

Cape Town. The Western Cape Branch Committee 

is looking forward to seeing all our members there, 

as well as welcoming the new members. 

A FeW POIntS FOr yOur AttentIOn:

•	 Please be sure to pay your 2020 OHASA 

membership fee before or on 29 February 

2020 – after the 29th a late registration 

(admin) fee will apply

•	 First full-day seminar – 18 April 2020 at the 

Durbanville Conference Centre, Cape Town

•	 Second full-day seminar – 15 August 2020 

(venue still to be confirmed – Southern 

Suburbs)

•	 We are very excited to be hosting the 2020 

AGM in Cape Town again on 31 October 2020

•	 Please make use of the OHASA website to 

access your OHASA Journal and to complete 

the CDP questionnaires.

We are looking forward to holding successful 

seminars again this year, with knowledgeable 

speakers and the support of our dental traders 

to share the latest information with us. I wish you 

well on your journeys for 2020 and hope to see 

you at the seminars.

 

Cape Town greetings

Anri Bernardo

Western Cape Chairperson ●

OHASA EC held a breakfast meeting on Saturday, 

8 February 2020 at the Dentsply Sirona Office 

in Port Elizabeth.

A huge thank you to Willie Esterhuizen, who 

went to so much trouble  to make sure we had 

everything we needed – from tea, coffee and 

juices, to all the cutlery and crockery and even 

a bottle of wine for snack time!

Instead of the usual format of a one CPD 

point-speaker and a quick meeting, we decided 

to have more of a catch-up session this time. 

We held our meeting, then discussed and 

contemplated matters. We enquired about 

topics that members would like to hear about 

and will try to find speakers to address these. 

We ‘moaned’ a bit about issues we cannot 

change, celebrated the positive changes – big 

and small – and motivated and uplifted each 

other – it is the month of love after all. We also 

recruited a younger member to shadow us. We 

need some new faces and ideas! 

We are busy with arrangements for our seminar 

on 30 May at the Radisson Blu in Summerstrand, 

Port Elizabeth. More details and invitations will 

follow soon. 

Enquiries can be sent to: 

ohasa. eastern. cape@ gmail. com ●
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if you’ve brushed long enough, and even if your brushing habits have improved over time. 

The Oral-B SmartSeries delivers clinically proven superior results, so you won’t wonder 

if you’re ge� ing a superior clean*, you’ll know. Experience the innovation at oralb.com.
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A FUN & EASY WAY TO PROTECT KIDS TEETH 

• Fluoride for cavity protection

• Helps fight germs 

• Goes around the whole mouth, reaching teeth,  
gums and tongue 

• Attracts and tints the bits that brushing misses,  
showing the proof in the sink 

• For children 6 years and older

• Alcohol and sugar free

Trademark. © Johnson & Johnson (Pty) Ltd 2019.

For J&J product-related information:

Product Line


